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			Foreword

			When I began the Beep project, my initial aim was to interview about 25 people in the game audio industry about their work to put together a book on the history of game sound. After running the idea by a few people at the Game Developers' Conference, I began a Kickstarter campaign in August of 2014. I roped in some people that I knew could help me out, and they began asking their contacts for interviews. By the end of the Kickstarter campaign, we had amassed a list of over a hundred names of people to interview. I stared at the list, wondering how I was going to interview nearly a hundred people. I'd run a music magazine in the 1990s and I knew how much work I was getting myself into. Each interview required background research: What do they do? What games did they work on? I would listen to soundtracks and play the games when I could. But there was another level to all of the interviews: the documentary film which was the main purpose of the project, after all. The film required questions that told a particular story that didn't always coincide with what I wanted to ask each person. Thus the Beep book was born, as a way to present the interviews in something closer to their entirety, to expand beyond the scope of what I could cover in the Beep film.

			We travelled around the United States a few times: For GameSoundCon in Los Angeles, for MAGfest in Maryland, for the Game Developers' Conference in San Francisco and to Seattle. We travelled around Canada: Toronto, Montreal and Vancouver. We also travelled to London and Tokyo. We managed to interview people from areas of the hardware, software, music, sound design, voice, live concerts, record companies, festivals, chiptunes and more. After ten months of filming, we put the cameras aside and sat down to see what we had filmed. Transcribing the interviews, while often a bit of a chore, was also fascinating for me. During the actual interviews, in the heat of the moment, I was always really stressed out: Was the interviewee comfortable? Was the audio OK? How did the shot look? How much time did we have left? Was that noise going to be a problem? My mind was always racing around, trying to keep everything together for the film. But listening to the interviews later, all that worry was put to rest. I think we got some really great material, and I'm so happy to be able to share it here.  

			The story of game audio is often neglected, and reading these interviews you'll hear that sentiment from some of the people I interviewed.  When audio is done right, it's invisible. As Tracy Bush says in his interview, it's "a ninja." I hope that this project can help to bring some recognition to not just the people we managed to interview, but the hundreds of other game audio heroes and heroines out there. We tried to get to as many people as we could while covering a diverse range of people. We know that there are far too many people that we didn't interview, many of whom are really deserving of belonging here. We didn't forget them. We just ran out of time and money. 

			This book would not have been possible without so many people's contributions. First, thanks to all of the interviewees who gave their time to the project: your work is what has inspired us to take on this immense task, and without you the project wouldn't exist. Lucy Barnett helped with some of the background research. On some interviews where my schedule just got too overloaded or where my expertise was lacking, several people helped put together the questions—Chris Greening, particularly helped write questions for some of the interviews (notably in LA and Japan). Michael Schiciano also helped to get some questions put together for us [especially Levon Louis and Charles Deenen and some in Japan]. Occasionally my camera guy, Matt Charlton, would interject when he thought a definition was necessary or when he was particularly interested in something, and my interpreter in Japan, Alwyn Spies, added questions of her own at times. Becks Hernandez-Gerber came with some questions in Toronto. 

			I had help co-ordinating the Japanese interviews, and for those I'm very grateful to Chris Greening, who also roped in Don Kotowski, Alex Aniel, Mohammed Taher, and Jayson Napolitano.  Translators are credited in the interviews, and we had some extra help with the translations for the webisodes from Stephen Meyerink. 

			The interviews have been edited here for clarity, cutting out the filler words and sometimes adding a few things that get lost in translation from an in-person interview to print. I've tried to remove myself from the interviews as much as possible, cutting down what I asked or collapsing the little side conversations that took place, to let the focus remain on the people who were being interviewed, so if jumps between questions sometimes feel abrupt, be sure there was a suitable amount of incoherent rambling in there on my part. All interviews were conducted by me unless noted. Some interviews were added to those I conducted in person by Chris Greening, founder of Video Game Music Online (which is a great resource to read more interviews),  to make sure we had enough representation from the Japanese side, and I'm grateful for his permission to use these interviews here. Chris also put together all of the bios for each of the artists presented here.  Others who helped Chris are credited in-text. In addition to the on-camera interviews, I also conducted a handful of email and in-person interviews to make sure we could reach some people in areas of the planet that we couldn't physically get to, including Spain, France and Germany, and also to fill in some areas, such as indie games, where I felt we could use a few more perspectives. 

			Copyediting, a thankless task if ever there was one, was done in part by Matthew Schwager, and then again by myself and some were double-checked by Andreas Hamm, who began as a Kickstarter backer and ended up as a friend, and Chris Greening. There are still mistakes—it's an enormous project, and we read until our bleary eyes gave out, so please forgive those mistakes. 

			Our families, partners and friends put up with a lot during the years this work took place, and we'd be remiss not to thank them for putting up with the travel and the stress and the financial burden. If anyone emailed me in the last two years, I'm sorry for not replying or for sending a brief reply. I hope you understand how busy I was and forgive me. Financially, we could not have completed this project without the sponsors, and the backing of the more than 1,000 people who supported us on Kickstarter. Thank you all for helping to make this happen! We hope you appreciate the results. 

			And to all the friends we made along the way, thanks for the drinks, the company, and the friendship on the road! I found some kindred spirits out there, and your spirits kept me going. I couldn't have got through this without the support of like-minded people who understand what it is to get up day after day for years and toil away in the dark on the same project. Even when you don't feel like it. Even when there are other things more pressing in your life. We create not because we want to, but because we have to. You know who you are, and I love you. 

			The Beep project cost a fortune all-in, including our travel, translation, professional fees, Kickstarter rewards fulfillment, and so on (our budget is here: http://www.beepmovie.com/budget.html) so please tell anyone you think might be interested to purchase a copy of this book or the film, and share our links as much as possible. We appreciate the desire to share, but please respect creators and don't pirate the years of work that went into this.  

			You can find us on the web at BeepMovie.com, Twitter at @GameSoundDoc or Facebook on Facebook.com/GameSoundDoc. Please let us know how you like the book!

			—Karen Collins, Waterloo, ON, July 2016
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			Email, August 2015

			Selected Credits: Memories Off series, Infinity series, Steins;Gate, Chaos;Child, StarFire

			One of gaming's most prolific composers, Takeshi Abo has featured on over 150 album releases over the last decade. He is best known for his works on the Infinity, Memories Off, and Science Adventure series of graphic adventures. Abo places special emphasis on studying the setting, stories, and characters of the titles he works on so he can encapsulate them with his music. 

			Interviewers: Chris Greening and Oliver Jia  
Translators: Tomoko Akaboshi and Gerardo Iuliani

			Before you became famous through visual novels, you created music for a wide range of titles on Sharp computers. Could you tell us about your pathway there?

			As I was growing up, I enjoyed listening to instrumental music created solely through synthesizers, for example Yellow Magic Orchestra.  The same goes for game music; I recorded and listened to a lot of the things I heard from the games I played, which ranged from NES to arcade games. I also came to enjoy making simple programs through the BASIC language and I gradually came to think about actually making games myself. Through that, I ended up learning how to make simple graphics and music by imitating what others did. However, I gradually ended up giving the music a higher priority over everything else. In fact, I ended up creating an action game simply because I wanted to make it fit some music I had made previously. 

			Having created plenty of tunes on the Sharp X1 and Sharp X8000, I recorded some of them on a cassette and sent it as part of my application to join the staff team of game developer StarCraft Inc. At the same time, I also sent them a game I programmed myself. After I got accepted, I began diligently studying how to create sounds and music for their games. I was put in charge of making and programming everything related to the music for all their titles, including StarFire, Rhyme Star, and FlixMIX for Sharp computers.  I even took part in SNES sound development [through the Might and Magic series].

			At StarCraft Inc., you were responsible for porting soundtracks for franchises such as Land of Lore, Might and Magic, and King's Bounty to Japanese computers. We've heard lots from Western composers about porting Japanese soundtracks. What was it like to work in the other direction? What technical and musical challenges were involved?

			Porting games originally made in America and Europe to Japan-only computers was something I was very interested in. After all, being able to study the way they made games overseas and see how their ideas differed from the ones we have here provides fresh perspectives. I enjoyed it immensely. Of course, we experienced numerous difficulties when it came to handling the music of the original games. So in almost all StarCraft's ported works, I ended up making the soundtrack by "copying the songs by ear". To be more specific, I recorded the music in its original form in a cassette and programmed it into the port exactly as I heard it. I think it was because we didn't have the original data available in a digital format. I also made the sound effects through that same imitation process and I added them into the music afterwards.

			KID's Infinity series and Memories Off series were the first best-sellers you composed for. Could you tell us how you captured the tone of these romance visual novels? This is a niche that our interviewees haven't really worked in.

			This isn't just specific to the Infinity series and the Memories Off series. For all of the games I work on, I make sure I fully understand each of the titles I'm involved with. This goes from reading their stories to grasping their setting and interpreting the character's personalities before I even start working in them. The advantage of this compositional style are that it allows me to make songs with a better musicality and relationship to the worldview than if I were just designating which song goes where. The most important things for me are to consider the emotional flow of the game, as well as the events and situations brought on as the plot advances. So I write the impressions I got from them as itemized memos, which I then used to construct a musical worldview for the game. Indeed, I really place a lot of worth on the first impressions I get. 

			Going into specifics, the Infinity series and the Memories Off series have many titles. Since the Memories Off series shares the same concepts and worldview across its titles, I particularly have to keep that in mind. As Memories Off are titles in which the story moves at an intense pace and that places a special emphasis on the changes in emotions, I have to try to maintain a constant synchronization with the players' emotions while making sure to not breakdown the worldview. That's why I ended up arranging the music for the game that served as the pioneer to the entire series, Memories Off, in a way each song played and ended at the appropriate points.

			About the Infinity series, since it features a focus on theoretical and sci-fi elements, I decided to keep geometrical music in mind for it. I really love these kinds of stories too, so I tried to give a good production to its music, which ended up showing out quite strongly my own musical sensibility and tastes. Similarly, that's why I like a lot of its music.

			In 2008, you worked on Chaos;Head, a critically acclaimed psychological visual novel by 5pb. This soundtrack contained a wide array of styles from ambience to more light-hearted themes composed by yourself and ZIZZ Studio. Could you elaborate on how the scenario inspired this diverse approach? How did you follow it up with other Science Adventure titles? 

			Since these games have pretty compelling  stories, composing music for them is very satisfying. Normally, it's pretty common for adventure games to have music that gets played in multiple scenes. But since Chaos;Head has many shocking scenes and many dark ones designed to instill fear in the players, it ended up having several songs that specifically matched these moments. Even so, it wouldn't be wrong to say that the approach I took for this game was basically to make music that fit a story about human emotions.

			While Steins;Gate and Robotics;Notes are both part of the Science Adventure series, the keywords that serve as their main images are very different for each of them. If I may compare them with the states of weather, Chaos;Head is rainy, Steins;Gate would be cloudy, and Robotics;Notes would be clear weather. And the latest entry, Chaos;Child would be stormy. In contrast to the colorful and emotional hues that served as the image for Robotics;Notes, Chaos;Child has a completely black and white image.

			Chaos;Head, Steins;Gate, and Robotics;Notes were all adapted into anime, with you being credited. What was your role in the music for those series? How did you adapt the series' sound for these animations?

			I wasn't involved in any large way with the anime versions of Chaos;Head and Robotics;Notes, I was appointed to work on the music for the anime version of Steins;Gate. I ended up making the music anew. While it inherited the same atmosphere the game had, I also had to keep on mind that the music had to be synchronized with the anime's motions while I made it. It was the same case for the movie, so I made new music for it that was based from the same world view. Since I had to synchronize the music at per-second levels with the events shown in the movie, it was a very different approach to the one I use for making game music, and that ended becoming a large impression I placed on my composition and arrangement for it.

			The Steins;Gate main theme "Gate of Steiner" has been praised for being especially memorable and multifaceted. What was the creative process involved for that specific track? 

			I've made the theme songs for each of these games, but "Gate of Steiner" is one I'm especially fond of. When I made this theme song for Steins;Gate, I tried making it as a song that could represent the entirety of the game's story by itself. In it, I included being conscious of the mysterious and unknown regions, the bonds with the companions, the repeating tragedies, the conflicts and tenacity, the pain and affection… even the determination and evolution, which is why the music accelerates as the song nears its climax. Since it's a song I made once I finally grasped the entirety of the game's story, once you manage to reach the finale that marks the ending to the entire game, try listening to "Gate of Steiner" once again. You might be able to see how all of Steins;Gate is contained within the song itself. 

			This theme and other tracks have been adapted for the albums Steins;Gate Symphonic Reunion and Steins;Gate 8bit. Could you tell us about your feelings about these works?

			I think it's wonderful that people are interested in my works on CD. These particular albums were made under different circumstances. Steins;Gate Symphonic Reunion was made by several arrangers and performed by multiple musicians, I ended up participating in it as more of a spectator. In contrast, for the Steins;Gate 8 bit Original Soundtracks, I was responsible for all the arrangement and implementation. I programmed all the songs through FM and PSG sound sources. I input the music data using a language called MML, and I also made the synthesizer patches through numeric data.

			Did this album feel like revisiting your roots?

			Yes, since it was all very similar to the environment I worked in during my StarCraft days, it made me very nostalgic and I greatly enjoyed making it.

		

	
		
			2. Becky Allen 

			
				
					[image: Picture of Becky Allen]
				

			

			Vancouver, August 2015

			Selected Credits: Plants Vs. Zombies 2, Peggle 2, Solitaire Blitz, Resident Evil 6, Devil May Cry HD, Army of Two, Fable III, Skylanders: Spyro's Adventure, Red Faction II

			Becky Allen is involved in the full gamut of game audio creation, including music, sound, voiceover, and implementation. She was at the centre of the Soundelux Design Music Group's activities in video games for many years on titles such as Resident Evil, Red Faction, and MechWarrior. She has since worked as an audio lead at PopCap on titles such as Solitaire Blitz and Plants vs Zombies 2. 

			You started in audio at Microsoft?

			I started at Microsoft in 1994, basically John Kurzer hired me. I didn't know anyone but I'd studied electronic music with Morton Sobotnick at CalArts and during that time, there was no audio program for games. People that were coming out of graduate programs that had an electronic music and compositional background started to gravitate towards this newly forming industry, so I moved up to Seattle for personal reasons and started sending my resume around, and one person at Microsoft said, "Oh, just come in for lunch and talk to us." So I did, and talked to John Kurzer and he's like, "Oh, Morton Sobotnick." He knew who Morton Sobotnick was, and I started Monday. Back then, the fact that you had just those two things, composition and an electronic focus, was what got you started. I think it's changed a lot now. There are different programs that are very specific to game audio, but back then that was what led me into it. And so then I believe I was the third or fourth person perhaps in that department. Dan Black and Stan LePard and me were trying to remember the other day, maybe one other person and myself. We were in the Microsoft Campus Building 18, and each person had their own room, which were just offices with a computer in it and some speakers and things like that, and we would work on a variety of different things, multimedia back then. And then eventually within six months or so they just built the department more and more, brought in a lot of people from Evergreen and our department grew to somewhere around eight to ten people. And that's pretty much how I started.

			So the four years I was at Microsoft, first I did work on some intellectual property type things like Encarta Bookshelf, but then after a while I moved over to work more in production, and I worked on a baseball game, I can't remember the name of it. I worked on Close Combat:  A Bridge Too Far, I think that was one of my first real games, other than voiceover and concatenating. I think that was also the very early period of time where people were developing systems. We were developing systems like voiceover and concatenation that really hadn't happened before in software, in games. And then in A Bridge Too Far, Eleanor Rimassa was the audio lead and I did some sound design for a lot of different animations for that. I worked on children's games and software there as well. Then during that time, it was kind of an interesting period where Blue Ribbon was purchased, and they brought in I think Todor Fay and Melissa Jordon Grey and that became part of DirectMusic. We started using DirectMusic, programming that into our games and entertainment and what was then called MSN Shows. 14.4 modem. Oh yes. Imagine the audio [laughs]. Fantastic. So we worked on a variety of different things and started integrating interactive music, which developed into the interactive software that we know today, and XACT and etc. The department grew again at that time. This is sort of an evolution during those four years, I think important in terms of how audio is generally today. I do think it has had its impact, for example with the Blue Ribbon software and interactive music of that time, terms that were coined then are still used now, like segments and those terms that we use commonly were from that period, and so a lot of things just came from that technology and those people that started learning that software. There was an influx of folks from Hollywood. Sanford Ponder and Tom Betts who came in and really emphasized using that software, and our team grew as we got another department that merged with our department, and we expanded to a huge team of audio folks doing interactive music for games and the like. And we all worked on a variety of different things. Eventually one of us would become an audio lead. That's when we coined the term audio lead, and other people helped out because we were a central department, so we would move around in flux, but we would help out. Most of us were compositionally focused, but at that time we also wore many hats. We did VO, we did sound design, we did music, we did everything. 

			I think the most successful [thing] from that period is when people would start with the software, and look to what its abilities were. With DirectMusic, we were able to do harmonic progressions in a particular kind of way but it was very sophisticated and a very complex matrix that could occur. Let's say you start working with the software and you tried to write a piece based on linear music, it would sound terrible. So people that spent a lot of time in the studio just working with that software to try to develop that harmonically so that it would work in an interactive branching system, those people would be the most successful in terms of getting something out of the software that was actually usable. So I think the initial approach was, "Here is software that we can use that will be the difference between linear and interactive." It was a big shift at that moment because of the software, because of the potential that could occur. But I think some of the initial experiments were not very successful because you can't approach that software in a linear way, and you have to approach it from an interactive mindset, which means, how do you work harmonically in an interactive way? And it's a conceptual approach that maybe hadn't existed before. I think there are several people that became very good at that. I used it somewhat personally. I didn't get as deeply into it as other people. I could see that to use it more successfully I would have had to just spent my entire time in that studio with that software. And some people did. I would say Tobin Buttram was fantastic at it. Guy Whitmore became fantastic at it. Other people as well, really became wonderful interactive composers because they saw the potential of the software first and where it could go, followed that and then iterated, instead of having an idea of what it should sound like from the beginning. And that's a mistake a lot of people do make [coming] from film to games, and I've had that experience a lot because of where I've worked in my life. People come at gaming with a linear perspective that it should sound that way, but it's a very different approach to be successful and craft for an interactive experience. 

			So working first at Soundelux and then at GameTracks in a variety of roles, can you give us some of the highlights? 

			When I first went down to Soundelux, I was actually returning to LA because I wanted to return to my creative roots, and do more music, and so I returned there and started talking to the folks at Soundelux, and they wanted to hire me in a business role. And I thought, "Well…", so I worked there part time in a business role for a while, but that eventually turned into a full-time job and the business side, which was I started as part sales, part producing, so I didn't know what that was because I thought, "Sales: That sounds horrible." And I was coming in from a music composition background; I don't want to do that. But then really it ended up being acceptable to me because it was about relationships and what I found from the gaming industry is that they're really wonderful people. So my first foray into that I think I worked on a NASCAR game, and went to Las Vegas and hired a recordist from Soundelux and met the client in Las Vegas. We recorded a NASCAR car going around a track, and road in a NASCAR... so off to a good start, and then from there I built up more clientele and whatnot, but then I eventually became a general manager there. 

			Things change quickly in corporate settings. And again it was mostly about relationship building. The industry was growing and expanding during that time, and I just met so many people through that period of time. And working with Scott Gershin, who was the founder of that group, we built that up to being an excellent outsourcing vendor, for many, many gaming companies, and through that worked on many games. I guess you could say I touched many games via just setting up the contract or being a producer or executive producer, sometimes VO or sometimes characters in games. I think I was in Quake 4 as one of the characters, and a lot of Capcom games as weird spiders and insects and things like that. Though I was not creative in my seat there in terms of actually sitting and doing it myself, I had a creative role at times. I think it's interesting that people that are creative, coming from a creative perspective, that are also good organizers tend to get pushed into a business managerial role, as did I. I accepted that for quite some time, and I enjoyed it, and then I found that I wanted to return to more of a creative role. And I'm very thankful that I am now back in a creative role.

			Jumping back into a more creative role, for PopCap, you've worked on a large number of games there. If we can first talk about the Facebook games. What were some of the challenges that you faced?

			So, Facebook games. Well first of all, when getting to PopCap and Facebook games, we really didn't have any way of integrating audio into those Facebook games. They were done in Flash, so we had to work with Flash, but it was a lot of the over-the-fence type thing where "here's an asset" or I can put it into Flash but it will just show up in the library and import it as an asset. There's nothing in terms of variation or volume, or anything that we would love to have control of. So we had to work with the programmer, and every single thing you would want to have, any kind of nuance to it other than play  your file, you'd have to ask someone to do it for you, and we're all at a point in our careers I think thank goodness we have middleware that we don't have to do that as much, but with Facebook games, we were still having to do that, so we worked with one of our programmers, Hays Clark. Guy [Whitmore] and I sat down with him, and said, "We'd like to develop a way to work with Flash, and is there a way that we can set up something so that we can have more control over certain parameters?" And Hays thought a bit and basically he set something up via XML that we could control variations, loudness, panning... 

			One nice thing about the software is that you could fully control setting it up in the XML script, get it in the game, and then quickly iterate on it, and hear it back. And I think that's also really important for a designer, to be able to program it in, hear it in the game, in context, make the tweaks and have that pipeline going. So we didn't have that before. It was again, over the fence, and wait for it until it's in, and then it just takes a long time to get anything exactly as you like it. So we got that in and I became an XML master. It was really fun. I enjoyed the programmer-y aspect of it. I liked tweaking the script, I liked getting into that side of the brain. This was for Solitaire Blitz, so largely Soundelux DMG did sounds for it, and Peter McConnell did the music for it. By the time I came in, I would say about half the audio was done for it, and so then I took over getting the other half in, putting it in the game, working with the new XML scripting, massaging it, getting levels right, making the variation choices, whatnot, and developing that software. So we fortunately had a programmer developer that was willing to work with us, and PopCap is very supportive of audio and helps us with the resources to be able to do that and not all companies are.

			For web games, a lot of people don't play with the sound on. Was there any discussion around not investing so much in audio for that reason?

			Very rarely have we had that conversation at PopCap quite frankly. Maybe more in the last couple of years, last year and a half, but we've squashed that. And I'm flashing Guy's blog right now. We've had the discussion about mobile games, but I would say with web-based games I don't think we actually ran into that. PopCap has a reputation, and has always had a lot of care for audio, even before they had an audio department. One of the three founders, Jason Kapalka, was in charge of doing all the sound. He did a lot of the sounds himself and then he would use a couple other outsourcers, but they have a love of sound there just built into what they do, so we never really got any resistance. And they care a lot about sound, and that's why we have such a strong audio department now, pretty incredible audio department when you think about mobile games, casual games. I think we're pretty much on the forefront of pushing the quality bar with all of that, and leading that charge.

			I remember the GDCs back in like 2008-ish, casual games were almost a dirty word. Everybody was all about Triple A, and I think that's changed. Can you talk about how the perception of importance of audio in casual games has changed?

			I would agree that casual games used to mean something that I guess there was not a lot of care for the craft and the quality with the exception of a few titles and a few games at a few companies. So casual games are kind of meant like quick access, easy in, easy out, maybe it doesn't matter if it's something that feels good or sounds good or whatnot. But I do think companies such as PopCap [do care] and I really do attribute a lot of this to Guy Whitmore, in that he has brought incredible quality, and he brings that to casual games.  I think it has changed and made impact on other casual games as well, where you'll see independent game studios on mobile as well, Monument Valley, things like that, where they are caring about audio more. But I think that shift has occurred through Peggle 2, Peggle Blast, Solitaire Blitz, just the work that's come out of our company and maybe there are others too. I'll have to think about it. 

			But I do know that with PopCap's approach to casual games as taking the same care and philosophy that you would take in a Triple A title to a casual title, with the same craft and care so it's just not dismissed as, "Oh we'll have a loop." But, "How can this be crafted as an experience with the highest quality audio, with the same amount of complexity in the composition or approach to design and music in a way that is so integrated that it makes it even more of an integrated experience?" Like Peggle 2 I would say, where the music and the gameplay are really one. You cannot take one away from the other, and I think that really helps push that forward. With Triple A, titles have a lot more content, so I always say they might have a lot more depth of content, and they spend sometimes a long time developing systems. VO systems and footstep systems and things like that. We probably don't spend time doing footsteps because that's not where our games are, but we develop a lot of systems for the systems that are important to the particular games that we're working on. So there's a lot of thought into how the game design works with the sound and music, to make that an experience for the game player that is unique and really satisfying. I guess that level of care and thought makes a casual game not just something [where] you can dismiss the audio hopefully.

			Are there specific needs as far as casual game audio that you don't hear as much in Triple A titles?

			You mean casual games have a lot of rewards? Yeah we have a lot more bling bling. A lot more shiny sounds. A lot more "yay yay yay" type moments, feel good type moments. We are always running out of those shiny sounds bleedlydoop, bleedlydopp those kinds of things and we're constantly needing to record more of those kinds of things because your experiences are shorter loops, shorter timespans to get to those reward moments so yes, I would say our content needs might be slightly different. We don't really do footsteps, but Triple A titles might do a lot of footsteps. And VO might be quite different in our games than it would be [on Triple A games]. We don't have 200,000 lines, but we do have VO. We have characters, we have a lot of character-based type work, but we wouldn't have the same kind of needs in terms of probably quantity I would say it's quite different.

			Speaking of VO. You've done some for Plants vs Zombies 2. How does the VO process work at PopCap?

			I guess it depends on the title and sort of how we're approaching it. I think with PVZ 2, because it started as a legacy from PVZ 1, which was very homespun, very quirky, everything was done by people at PopCap. That sort of guided how PVZ2 would approach VO. The team members on PVZ, everyone is super passionate about it and they all want to participate. So PVZ2 is the same and we developed the VO for that as well with the team members, so I think I remember Pam Aronoff was the audio lead, and Guy and myself all sat in the conference room one day getting zombie VO recorded around a table. I think it was our first foray into zombie VO, which was very funny. But then we ended up bringing people in upstairs once we had our studios built out, and we would record them one at a time or sometimes we would record them a couple at a time, but a lot of the zombies are people from the team, and everybody loves to be a zombie.

			Your role has been as audio director on a few games as well, along with audio producer. Maybe you could explain what the difference is there?

			Sure. When I was first hired I think under the title of audio producer, I think audio producer at certain companies, like larger companies, could be defined as a lot more logistical, and co-ordinator and schedules and resourcing. Definitely I have that hat that I wear, and even though I'm audio director on my current title, I still do that role. Because we're a small company, smallish and a smallish department, we all wear many hats, so for our department for example I manage our weekly meeting, help with resourcing, do budgets, do all the contracts, work with the legal, so that's still what I do for our audio department. So that is more of the audio producer role, and that's because I come from a background where I was doing the business side of audio for many years, so I have that in my wheelhouse, might as well use it. And then the audio director is more having the creative vision of the project, and designing the creative vision of it, working with the team, managing the resource. Also I'm composer on my next project, so composer and audio director and I'm having a great time doing that.

			Can you talk about one game where you've been the audio director and the challenges you've faced or the kinds of direction you were required to give.

			OK, well sometimes working with an outsourcing vendor like a composer, can have its challenges if they're not quite hitting the mark. Those would be sometimes the challenging moments where you have to give direction where it's not quite going the way you'd like it to. So I've had those kinds of issues, sometimes in resourcing, or not having enough  people on a project, running out of time on a timeline, those kinds of things can become difficult obstacles. But I would say personally the thing that's always hardest for me is giving feedback and trying to get feedback. Everyone experiences this. Some people are masters at giving feedback and getting the feedback to the composer or sound designer, and having it come out like you would like it to. And that's very difficult. It's difficult to talk about sound. And I think we all know that. Even if you are a sound person, talking to another sound person, your references might lead someone slightly askew. You have to be very careful of the words you use, the references you use, how much you say, what you say, the more you have a relationship that you've worked with someone a lot before, which is why right now we've been working with a lot of the same people, and we continue to work with a lot of the same people, because now we have a language. And now if something isn't quite right we may be able to tweak that and get it corrected rather quickly. You bring in a new person and trying to correct that or get it to where you would like it exactly is very nuanced, and the PVZ world is a difficult aesthetic to hit. People think that it's easy but it's not an easy aesthetic. So that's the challenge from audio director perspective I think in terms of communication with creatives, even if you've sat in that seat yourself.

			Getting back to being on the creative side again, what are some projects that you've recently worked on?

			Getting back to composing, starting at PopCap, coming in as an audio producer sort of knowing that I would be working more creatively, and then I started doing a little bit of sound design, then more implementation, and then I started writing a little bit of music, since music composition is my background. I wrote music for Bookworm Heroes. That was the first one that I was audio director on, and did all the VO, all the sound design, all the music on that one, and that was a lot of fun. It didn't really go very far, but still was a lot of fun to do. And from there I started getting my confidence back in terms of writing again for games. I did do writing at Microsoft and then stopped writing for games, musically, so I had to kind of get my feet wet again, and I'd been writing for other genres but not this genre. It came back quickly enough. And then, I produced and co-wrote for something really fun with Solitaire Blitz. We had all these different characters that we did VO for, and those particular VO characters we did cast, and we did them professionally, and we created gibberish language for each of those characters, which was really an interesting thing to try to do, mostly to not localize [laughs]. But then you have to develop these languages and you ask yourself, do we need to develop a whole language and make it more of a formal language that someone needs to learn? Or do we let an actor sort of roll with what comes naturally to them? We found it's easier to go with what comes naturally to the actor, given parameters and maybe consonants and syllables that they can work with. And then they kind of roll with it, so that's how we developed the languages there, but one of the character sets they wanted to do was four seagulls. And I worked with the game designer and I'm like, "Four seagulls. Oh, that could be a barbershop quartet!" We started thinking about how that could be really awesome musically, like "Oh, yes, let's do that! OK". And then we're like, "What would they say?" "Squawkety squawk squawk!" So we developed this whole bird language and created a barbershop quartet for seagulls. And hired Stan LePard to do this, and then he and I co-wrote one or two of them together and I started enjoying writing that. So that was another step along to writing my music. 

			And then Guy was working on Peggle 2, and he knew he would have character sets that would be coming, and different characters that would be coming along and he talked to me early on that I might take one on, and said, "I'd like to go choralling. I'd like to do a choral." OK. And so he was working on his characters, and established the template and the approach, and the mapping and how the phrases would work and the interactivity and sort of this guide for, I would say, a compositional template, was sort of established, that could be followed, like structural points, phrases, abcdefgh, eight phrases, and so I could follow that. It came around that basically each character would be given a piece of music, a recognizable piece of Finale music, that everybody would know, like this one, the character I chose was Hallelujah, because it was choral based. And I thought, "That's perfect. It was a fairy. Hallelujah, that's me. I'll do that one. Yay!" And so it was a great opportunity for me to just dive into doing that and just started writing. I used a Prophet keyboard, started just laying down the tracks of my own vocals in my own studio. I kind of worked backwards from the Hallelujah and then developed the harmonic structure based on the where I was going, where I was progressing. I knew I was going to Hallelujah, then went to phrase a, and then went back to Hallelujah, and then went backwards like that. So it was kind of a fun backwards compositional process. That whole character was integrated into Wwise and I'd say that got me back into writing and comfortable again.

			We talked a little bit earlier about being a woman in the industry. Do you think there are issues there? Because the women we've spoken to seem to say that it's never really come up.

			Well, let's see. So, I would say you could say that, but I do think being a woman in this industry has its own issues. I mean, it is predominantly a male industry, and I think women, it could be women in general, but women in gaming, we don't always step forward. We're not always visible. There are people that have been doing it as long as I have, Pam Aronoff, Caron Weidner, Heather Sowards, a couple others I was going to mention, that you don't see. We don't step out enough. I think there's a difference in how women may behave in a group or in sort of a political sense where they don't show up as much, and I think that is changing, and I think there is a consciousness and even conversations that are happening in women's panels and discussion groups that I'm a part of, where we are saying, "OK, let's step out more. Let's get ourselves on more panels. Let's get more visible." Because there is a difference. And it comes partially from us, and partially from us going, "Hey, I'm here. Yeah, I'd like to speak about that. Yes, I did do that." Instead of just going, "Oh, it's OK. You go ahead." And it's a subtle thing. It's a subtle thing that occurs almost every day, actually. I find myself doing it and I have to correct myself. I kind of go, "OK". I like Sheryl Sandberg, just even that phrase "leaning in", is a helpful one for me. I'm like "OK, I'm going to." And it is just a physical thing. I feel like I can step into a situation and be heard. So I do think that it's just... it's cultural. I think it's shifting, but it takes some effort on every individual's behalf. Great work has been done by women like Emily Ridgway: BioShock. Fantastic work. That was a game-changer. And maybe is it important to say that she's a woman? I don't know, but I don't know any other women that were in her role that had that impact. Fantastic. Jennifer Lewis. She's amazing. She was the only woman audio director I knew back then. I've been doing it since 94; she's probably been doing it as long, but there really weren't that many, and she's powerful in a way that without any "I'm a woman!" No, and that's not the point either. It's more "Yes, here we are. We are equal. We have the same capabilities. Same interests." But sometimes we just need a little of our own leaning in, to use her [Sandberg's] phrase, to be more present.

			I think you mentioned the impostor syndrome. If someone asks you, you just immediately think, "No, no, I'm not that expert. I can't be that, because I'm not 100%". I might have other interests. I may be a mom too, or I might also do XY or Z, but I think the difference in men and women is men will take it 100% and just feel fully confident that they are the ones, and it's not part of being female. We're like, well, somehow that impostor syndrome, false identity or false title in feeling like you're deceiving, that there's some kind of deception there. If you're not 100% that thing, 100% of the time, you feel like, "Well, I can't be that. No no no, I'm not going to take that credit, or I'm not going to step into that. I'm not going to be the panel expert." That is what women will step away from. And your example is perfect. I'm working with Jaclyn Schumate, the next generation, we have these conversations as well. We're just both trying to be on more panels, both trying to be a little more visible. Just stepping forward a little bit more. Laura Karpman, just fantastic, a great representative, speaking out in a very positive way, for people to be more present. For women to be more present.

		

	
		
			3. Masahiro Aoki

			
				
					
						Photo: vgmonline.net

					

					
						[image: ]
					

				

			

			Email, June 2014

			Selected Credits: Sengoku Basara series, Street Fighter V, Rockman Xover, ROCK-MEN, Monster Hunter Online

			Masahiro Aoki has already had a very successful career as both a dōjin (fan artist) and professional musician. Inspired by classic RPG scores, the artist engaged in diverse fan-arrangement, original album, and band projects before landing lead roles on Capcom's Sengoku Basara and Mega Man franchises.

			Interviewer: Chris Greening   
Translator: Gerardo Iuliani

			We're fascinated to learn about the musical experiences that inspired you to enter the game music industry. Is it safe to assume you're a big game music fan?

			Yes, I am a great fan of video game music! Especially from Square JRPGs such as Final Fantasy and  Romancing Saga, and I also love the music from Mega Man a lot. I'm particularly taken by their battle themes. Given it was impossible to search for information or strategies for the games on the Internet back then, the battle themes from these games were what gave me the greatest feeling of tension from all the instrumental music I had everyday contact with.

			In terms of background, I began learning to play the piano around when I was five years old, but I switched over to learning guitar when I was fourteen. After that, I taught myself how to play guitar, compose, arrange, make orchestrations, and mix. As pretty much everything I heard during my childhood were either classical piano songs or soundtracks to games, I gained a lot of admiration for instrumental music. This served as the entire basis for the musical experiences I now have under my belt.

			Like many of Japan's dōjin artists, you first gained exposure with unofficial arrangements of various fan favourites, including the Touhou series and Square's works. Looking back at these works, what albums and arrangements are you most proud of?

			There are lots of arrangements I'm very fond of. But among them all, the arrangement I've liked the most might be the one I made from the Mega Man 3 ending theme. When I made that arrangement, I made sure to analyze what was behind the charm of the original version, and I put all my heart into maximizing that charm, which I think was why I could express so much of Blues' pathos. Still, it's pretty hard to think of myself as being proud of my own arrangement. That's because I don't think I can ever surpass how I felt and how moved I was when I first heard the original version of that song.

			During your time in the dōjin scene, you featured on albums alongside many other dōjin legends, including MintJam, Azu♪, S.S.H., Ryo Takeshita, and Shoichiro Sakamoto. Is it safe to assume that there are close friendships and cooperation between dōjin musicians? Are there any interactions that have been particularly special to you?

			Yes, since then, I've established a deep relationship with them and many of them are now very close friends of mine. We're always exchanging lots of information about music, and some of them even actually engaged in musical activities with me, such as the units serenade and G5 [for example, Azu♪ and MintJam's a2c]. And that's not all: I feel pretty closely connected to people like S.S.H., as I have very special of memories of them coming night after night to play FPS games such as Unreal Tournament 2004.

			After several years working as a dōjin musician, you decided to join the Capcom sound team in 2008. What inspired this decision and how did you find the switch? Was it ever difficult to combine your in-house work with dōjin projects?

			In Japan, the custom is that a group of students graduate once per year, which then begin working all at once. But in my case, I was forced to make a choice between going to a graduate school or begin working right away. After contemplating, I decided I wanted to make my dreams of creating game music come true and started looking for positions. I initially failed at finding a job and became unemployed for a year, but eventually began working for Capcom. I didn't have much problem continuing my dōjin activities once I started work there, aside from the fact that the time available had significantly decreased.

			Your first major project at Capcom was the critically-acclaimed soundtrack for Sengoku Basara 3 (rebranded Sengoku Basara: Samurai Heroes in the West). Could you share how you took the series' music to the next level on this project? 

			A senior of mine called [Mitsuhiko] Takano-san was appointed as sound director for Sengoku Basara 3, so I concentrated on making many of the tracks for the game in a way that followed his vision.  As the sole in-house composer, being involved with Sengoku Basara 3 was quite a challenge to me, as I needed to find out what things I could do and what I could bring to the project as a whole. When I began participating on the project, I was quite worried about how I'd make music that was similar in some to that made by external contractor T's Music, but after I while, my consciousness shifted over to making music for fields that the company hadn't made before. And thus, I arrived at the conclusion that it wouldn't be a mistake to incorporate a guitar sound, and that it would be the most effective contribution I'd be able to offer.

			And as a producer, I was asked to tailor-make several songs for the game's cutscenes, which I thought would be absolutely essential to telling the story of Sengoku Basara 3. Even in comparison to Sengoku Basara 2 Eiyuu Gaiden, Sengoku Basara 3 has extremely strong story. However, editing the stage themes in a way that matched how we wanted to express the complicated emotions of the military commanders had its limits. Because of this, I made around twenty songs for cutscenes that all used the motifs heard in the themes of the military commanders, which were inlaid in a total of 160 scenes. I thought this would perhaps add some extra depth to the drama depicted in the game.

			You took on the role of music director on Sengoku Basara 4. What did this involve?

			Maybe this is common knowledge already, but here in Japan, we in-house composers are required to have a lot of abilities related to music. So in addition to being composers, we have to be able to work in related fields, such as production and PR. It was under these circumstances that I got myself credited as music director for my work in Sengoku Basara 4. It might be a sequel, but since it's the fourth game in a series, it's normal for us to seek breakthroughs and changes on it. It's for that reason that I decided to aim for giving Sengoku Basara 4's soundtrack a feeling more similar to that of Japanese animation. I aimed to give a higher quality and a wider range of variety to the music. On the production side, I concentrated on being able to switch the songs at times in a seamless way, at times in a dramatic one, in a scheme to further pull in the players into the game world. 

			But I believe my greatest contribution was Gotou Mototsugu's theme. That's because it hasn't still become typical in the console game world to feature songs of the "djent" genre [a style of heavy metal], despite it becoming explosively popular in the heavy metal sphere. However, since I arranged Gotou's theme with a more Japanese style in order for it to fit the game better, we could say I've given birth to it as a new type of djent song.

			Inspired by your long love for the Mega Man series, you co-founded the band ROCK-MEN with Yasumasa Kitagawa and Mitsuhiro Takano. Could you tell us more about how this band formed and developed?

			The covers for ROCK-MEN are each made in a different work environment and circumstances. The first piece we made as ROCK-MEN was an arrangement of the boss theme from Mega Man 6, which was a collaboration with a Takano-san. I just added the guitar to the arrangement Takano-san made, while Kitagawa-san was in charge of the editing and mixing techniques for the music. After that, we made some more works together, culminating in the recording of "Dr. Wily Stage 1 -Omegaman Mix-" for our album We are ROCK-MEN! 2. 

			When we first formed ROCK-MEN, I never thought it'd become such an exciting band. I'm really glad that we managed to make and release our second album. Out of all the arrangements we've made, I still truly love the Mega Man 3 ending theme from our first album and the Dr. Wily Stage 1 song from our second one. But you could say that, since ROCK-MEN basically only arranges the tracks we already like, we end up liking them all a great deal.

			As for the ROCK-MEN work that left the greatest impression on me, it would be being offered to be the group that would play the intro song in the professional wrestling holy land of Japan for the DDT Wrestler Kenny Omega, and after that, performing in the Rakuen Hall. This is the greatest memory I have, and we could say that it's even more important to me as a member of ROCK-MEN than as a Capcom employee. As video game lover, as a Rockman lover, and as a guitar lover, I'm truly grateful for having gotten the chance to pursue them all at once and be able to do something so great.

			Though Mega Man game production has halted while you've been in Capcom, you did get a chance to be involved in a smaller project, Rockman Xover, for the iOS. Could you share your memories working on this title?

			The first time I heard about the game was when I was commissioned to make the background music for the promo video that was unveiled during the Tokyo Game Show. I only learned this afterwards, but as my love for Rockman was so well-known in the department in which I worked, my seniors recommended me to the producers for the game. As I particularly love a lot of the titles in the initial series and Rockman X series, I put my heart on reviving the rock style from these times with a more modern sound.

			I made the "Theme of Rockman Xover" by giving a concrete form to the image of Rockman music that had developed within myself. As a result, I didn't need more than around two hours to make the initial draft for that track. Even the producer was very happy about it, as when he received and listened to the song, he told me "If this is the song a Rockman lover like yourself made, Aoki-san, I think we can consider it a true Rockman song". 

			Aside from the original songs I made for Xover, I also proposed some other ideas in order to increase the degree of satisfaction of the game as well increasing its degree of recognition, such as working in making arranged versions of the songs from past titles or distributing the soundtrack for free in the official site of the Capcom Sound Team. I'm obviously a Rockman fan myself, so it was pretty fun to be able to actually experience how the things that made me happy were connected with a making a contribution to the fans out there.

			Since then, you've gone on to produce numerous original albums, for example the recently-released G5 2013. Could you tell us more about that?

			The concept for G5 2013 was to create "the coolest guitar instrumental album in the entire world". It's true that there are lots of people that can play the guitar quickly and lots of people that can play it precisely, but the goal of the G5 Project was appealing to the coolest instrumentalists among them. Having five guitarists with their performances fighting against each other made for quite a thrilling album.

			As for my own songs, with "Journey", I had the help of the professional orchestrator Mr. John Graham from LA, who alongside the producer Mr. Koyo Sanae, allowed us the chance to experiment with the world-first union of a Hollywood orchestra and a distortion guitar. As a result, the piece included a lot of experimental elements.
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			Tokyo, May 2015

			Selected Credits: Breath of Fire series, Mega Man series, Luminous Arc, Earth Seeker, Shiki-Tei, Shadow of Rome

			Yoshino Aoki started her career working as an in-house composer on Capcom's Breath of Fire and Mega Man franchises. Her scores for Breath of Fire III  and IV are particularly highly regarded for bringing jazz, orchestral, and Asian styles to the PlayStation. Having worked as a freelancer since 2007, her recent credits include Mega Man Star Force, Luminous Arc, and Suikoden. 

			Interpreter: Alwyn Spies 
Translator: Emil R. Nilsson

			How long have you been working in the industry?

			I started working for Capcom in 1995. At that time, I was assigned the task of producing background music for consumer games. That is how I started making music for Capcom. In 2006 I quit my job at Capcom. I had been living in Osaka, but after I quit I returned to my hometown Kanagawa. Then I freelanced for about two or three years before starting up Unique Note together with [Tetsuya] Shibata and that's where I still work.

			How did you get your start at Capcom?

			Probably the first work I ever did was the arrangement of Mega Man X3 for PlayStation. At that time, the original game was going to be transformed into a PlayStation version and I took the music that already existed and arranged it. Yes, I'm pretty sure that was the first job I ever did.

			How were you writing music in those days?

			Well, when I arranged the music for the Mega Man X3, I didn't use any synthesizer. Instead, I relied on directly recorded ordinary sound sources in MIDI-format and with those I could create the arrangements without any limitations. When I started working for Capcom they were just switching from Super Famicom [SNES] to the PlayStation. So at this time they were still researching and experimenting with the hardware for PlayStation. Of course, with the PlayStation's arrival, we were able to switch to the synthesizer as a tool that we used. Since it had a limited capacity and because it could only produce a limited amount of sounds at the same time, I remember that I had to be really careful and use a lot of small tricks when I made the music.

			What were some of the challenges in the past as far as composing for games?

			The capacity was really limited so you had to think hard and shrink the material as much as possible. There were no long songs. I created the music while consulting with the people in charge of the sound effects.  There is this thing called PCM [pulse code modulation], which is recorded sounds, and there is a small proportion of that. But for the most parts we used noises and sound waves and converted them into numbers that we put in a text file. We used a thing called ADSR [envelope]: here's a sound wave, and then you take it and converted it into numbers and then for every song you create a map of the sounds and then you put that into a text file and transfer it to the program or something. So yes, there were times when I did technical work related to synthesizing the sounds.

			There were some other limitations that restricted us. The sound of the bass was always pre-determined and the sound of the cymbals always came with varying degrees of noise. Since we made four or five sounds, there was generally a bass, a melody and something similar to a sequence. Whenever there was a chord, there were always problems with the limited amount of simultaneous sounds, so we recorded an instrument playing the chord in order to save some sound space. Those are the kinds of things we did. 

			Working in-house at Capcom, at what point were you brought onto a game project to write the music?

			Well, when the game had progressed to a certain extent, I would look at it and then make the music. For example, there's a game called Breath of Fire, in which the main character has a dramatic acting scene when the story is about to change. So I would talk to the game developers and ask them to show me the scene. At other times, there are video recordings and then you can make the music while you watch them, or you can adapt music that you have already made in the past.

			Working on the Mega Man series, what relationship did your music have to other music in the series? 

			To some extent we had to follow a certain pattern and to follow that pattern while still giving every song something unique was quite difficult... Of course it depends somewhat on who's in charge, but rather than saying that I change I would say that there were times when the essence sort of changed. But, there never really was a time when I felt that I could hear the voices of the fans directly. I think that there are differences depending on who's involved.

			Your first major game that you were composer for was Breath of Fire III, along with Akari Kaida. The musical style was quite different than the prior entries of the series. What creatively lead you two towards the jazz-heavy sound that the game had?

			Kaida was already in the team when I joined, and so I acted as a sort of assistant to her. I think that Kaida said she wanted to make more jazz-sounding music in response to the trend that most RPG-games featured more orchestra-like music at the time. I think that Kaida probably wanted to change this a little bit and the reason for that is, perhaps, that Kaida liked jazz herself. I've heard that because of these reasons, the trend of making songs in this way was set.  But I think the music was good and that the team members accepted it (without comments). 

			How did you continue or develop on this approach for Breath of Fire IV?

			There were two big separate worlds – the world of main character Ryu and the world of the other main character Fou-Lu. They showed me pictures and the two worlds were completely different! Since Fou-Lu's world has the atmosphere of the orient and since the two worlds were so different, I thought I would separate the music. For Ryu's world I made music with an air of a brass orchestra and for Fou-Lu's world I created music with undertones of ethnic music. I created variations in both Ryu's and Fou-Lu's theme songs and for the songs of the cities etc etc.

			You used some non-Western instrumentation in the music.  Did you have to do much research for that?

			Yes, I incorporated the sitar of ethnic music and tabla and that kind of ethnic instruments in Breath of Fire IV. The rhythm is drum and bass or something similar, but the melody is still played by the sitar… I was aiming for a cool sound. Research? Well, yes, of course I didn't know a lot about ethnic music so I bought various books and CDs and studied them.

			Can you talk about the role of themes in those games?

			Yes, I think there probably is a theme for every specific character. That was the case with my Breath of Fire  music, and after I went freelance, it was the same with Suikoden (Tierkreis). In that game there were more than a hundred characters! I was given some of the characters and I created their theme songs.  In addition to the number of characters, we had to be sure that their strong nature came across:  a character couldn't just stand there. When a character made an appearance, its theme song would be played and that was important.

			Can you talk more generally about your approach to composing? How do you begin?

			Well, of course, when there's a sad scene it often needs a sad song. But if that's always the case, it can sometimes have the opposite effect. It can become comical. So for the movie scenes and the event scenes, there is no definite answer. When you come across one, you look at it and experiment. Sometimes, for example, it might be better to have no music at all and then that's what you say to the director.  

			You've sung a few game songs, and written [vocal] songs for games. What role do you see the voice as having?

			In games, there is always (background) music. When you insert a voice, it's often to deliberately make something seem unusual or to try to surprise the player. The music has been playing all along and suddenly there's voice – that's usually when, for example, there's a change of scene or when something changes completely. We also sometimes used vocalisations to enhance the characterisation. For example, when I was working on Breath of Fire, there was on old lady-like frog that was holding a sitar while singing. At that time it seemed more convincing to include some voicing.

			You left Capcom and formed Unique Note with Tetsusya Shibata. Can you talk about what you brought with you in terms of your experience?

			How are my experiences at Capcom influencing me today? When I was working at Capcom, the director used to tell me in detail what kind of song should be played at what kind of scene, what kind of music best fits the scene depends on the scene's flow., and so forth That's what I learned. Then when I started my company, there were companies that don't really know what to do with the sound – what kind of music goes well with what kind of scene – and when that's the case, I can give them some hints or advice. So I can, from my side, come with some proposals and suggestions and I can do that because I have this kind of experience.

			What changes did you notice going from in-house to freelance?

			How the songs that I've made are being used is up to the client after you become freelance. Well, some of that can't be helped – the only thing I can do is believe in the client and leave it up to them. For example, nowadays in the app games, music is all played back in MP3, and at present, you can't make a loop that starts in the middle of the song – you have to return to the beginning of the song. Generally you can make smooth loops anywhere you want without worrying about the end of the song, but that's not possible with MP3. Therefore you have to insert a break or something that makes the loop sound smoother and less strange. So we have to be more careful when we make music and that's what we can contribute from our side.

			More recently you've worked on Merc Storia, a mobile game. What can you tell us about your music there?

			Merc Storia probably embodies a world-view similar to RPG-games. What's quite interesting is that the main character doesn't fight. The main character just stands there behind the team and leaves all the fighting to his/her companions. I thought that was interesting.

			Do you find parallels with the constraints of the old days and mobile games today?

			There are no limitations in the amount of sounds that can be played at the same time – the recording is played just as it is. And that's the same. But the songs in Merc Storia were on the short side. Normally, songs in games range from one minute to one and a half minutes, but since it was just the start of app-games, the songs didn't have to be that long. As a result, we made short songs and thus we had to be quite crafty when we created them.

			It's important that it's catchy, so you have to put effort into the melody. What's more, you have to create something that can make a smooth loop. If you go as far as changing the key, then it'll sound strange when it loops back to the beginning of the song. But that, on the other hand, made it very interesting.

			What would you say have been the biggest changes over your career?

			Well, working up until this point, becoming a freelancer has been the biggest turning point. What I could do when I was working in the company, I can't do now, and some things that I couldn't do then, I can do now. My own production process has changed greatly. So, for example, when I was working in the company, when I wanted to buy something new, I sometimes had to wait a long time. Now, I just discuss it with Shibata-san and we buy it. These are just some of the benefits.

			The speed has changed. When creating a song, I can now spend several days on the mistakes, as opposed to when I was working for the company and could only do what we were doing in the team. So, you have more freedom when it comes to how much time you can spend on a single song. But, after all, when you become a freelancer, you accept a lot of jobs and the time you can spend on a single song is very limited. In that kind of environment, you yourself can speed things up or make things more efficient. I think all these various things make it very interesting.
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			Montreal, July 2015

			Selected Credits: Co-Founder, Audiokinetic, Myst, Jungle Book: Rhythm and Grooves, Splinter Cell

			After spending a few years working on such titles at Myst and Splinter Cell at Ubisoft in Montreal, Simon Ashby co-founded of Audiokinetic, creators of the audio middleware software Wwise.

			You started in game audio at Ubisoft.

			Yes, exactly. So that was just after university. I was supposed to become a teacher, a music teacher at high school, but it was at the same time that Ubisoft was just opening the studio in Montreal, and when I saw the little article in the newspaper talking about Ubisoft coming, and they were saying they would need programmers and artists and so on, and musicians or sound guy. I don't know exactly how it said [it], and I said "Oh, that's where I want to work!" I love video games, doing music, sound design, and so on. That's going to be my job, and a few months after [that] I got hired. I was actually the first sound designer they hired after they figured out after maybe five, six months that we would need a sound guy eventually. So I passed the interview and started working on a Playmobil franchise. So they had three games there, one was  a little kids at the farm, and another one more it was some kind of Laura's Secret Diamond or something like that for little girls, and then we had Hype: The Timequest, so that was adventure, magic and all that. So I'd been working on three games for maybe a year and a half, two years before they all got out [released], and then later on started some work on Myst and some on Jungle Book: Rhythm and Grooves. Splinter Cell was just starting. I was helping sound designers contribute to working on this game, and so on. And after five years and a half, six years, I finally quit Ubisoft to start Audiokinetic. 

			Before we talk Audiokinetic, let's talk about Myst. What was your role on this series?

			So, that was interesting. I'd worked on Myst III: Exile. That was the third game in the franchise and Ubisoft [had] just bought the rights to the Myst franchise. The game was already out on PC and Mac, and I was tasked with a team of four or five programmers to do a port to PlayStation 2 back then. And that was an interesting challenge because when you're on Windows and Mac, you get a hard drive and you've got a lot of processing power and so on, whereas on PlayStation 2 I had like two megs of RAM for my sound effects, and I could afford I think one or two streams, like simultaneous streams and that was it. And so it's been a task of taking a huge amount of content and compressing everything by downsampling, by transforming stereo files into mono files, checking the reverb tails and trying to have some real-time reverb instead of long tails to reduce memory usage. And re-do the interactive music system that wasn't placed in a linear fashion, while still keeping the same sort of generative music that was going on in Exile. It was a really interesting challenge, actually. 

			So that was the first work then, and then the team and other teams started working on the fourth game in Myst, that was Myst IV: Revelation. And for that, because the way Myst is done, the modelling was done in real 3D environments and so on, but the actual gameplay, you're kind of going from nodes to nodes. That's how it works. So you're somewhere, you can look everywhere around you and you see the world, but you're in a static place, and you're just a camera moving around, like looking around and so on. And then when you want to go somewhere you click and you kind of teleport to another bubble there. So instead of doing standard 3D audio where I put emitters and so on, we kind of figured out that we would have more control if in every node we had all the controls we needed for the sound playing in terms of volume and panning and whatever else we could put on sounds there. So we kind of ended up going around, we were still using a sound engine that was proprietary to Ubisoft, but we had a layer on top of it for the game, just to make sure we had something crisp and really precise.

			Tell us about Jungle Book, which was a music game. I understand you did some of the planning of the whole system. 

			Jungle Book: Rhythm and Groove, so that was a Disney franchise that Ubisoft negotiated there, and there was a team already working on it, and then they brought me in the middle of the production, but they had no gameplay necessarily working. And I'd been working with a game designer that had been brought on at the same time as me, Patrick Fortier, really smart guy, and we kind of said, with the time remaining we have, (we had like six, eight months to complete the production), we decided to take a gameplay approach like Dance Dance Revolution where you dance on a mat with arrows and so on, and so for that we needed a technology, a game engine that could sync the arrows and sync the camera movements and the animation of the Jungle Book characters dancing there and so on, so we had nothing necessarily. We had some pieces of technology, that's it. So to me, as a sound guy working in DAWs and sequencers and so on, it was kind of obvious. We needed some sort of a sequencer there. 

			I proposed to the programming team a certain layout where we would have tracks, exactly like a sequencer, some controlling what the music should be playing, what are the animations, the arrows, so depending on if you're dancing on beginners mode, medium, advanced, expert and so on we had different arrow schemes, more or less complicated, camera movements and all the displays on screen, commentators saying, "OK, let's go, let's dance!" Things like that. So it was all laid out in some sort of a sequencer there, so the entire team could just work there to create the level design, camera, animations and so on. That was an interesting mix of designing tools for really specific tasks, and it ended up working really well. And I remember as well, we really didn't have much time, and not a lot of resources but I think we had two programmers on the team that's it. The animations were running at fifteen frames a second, and we were not sure if the graphics engine could interpolate between frames, so just in case, they would not have time to [program] that. I briefed the composer that the songs needed to be written in either 120, 109, 96 BPM, or 132 and 144, something like that. I don't remember the exact numbers, but we had five tempos. So you had nine or ten songs to write, in one of the tempos, just to make sure that we end up on an even number of frames when we were speeding up the animations, because it was the same set of animations whatever the tempo there. So all kinds of little tricks just in case the technology was not [ready]. In the end the engine was interpolating and we could have used different tempos, but yeah, so that's what you do when you don't have a lot of time in front of you, you just play safe.

			What was your decision making process, then, to say "I'm done making games, I want to make a tool"?

			During my time at Ubisoft, so Ubisoft had some sort of a sound engine there with an authoring application, so we had something to work with, to randomize sounds, and to change volumes, things like that. So it was not the end of the world, but it was OK. It was decent, but as a guy that just wants to improve audio in games and so on, there were so many things that I and other sound designers at Ubisoft wanted to do. And then you start going to GDC, and different conferences, and you realize that the entire industry is kind of struggling on the audio side at least, and there were always the same sort of complaints, like you're always tied to the programmers, and as soon as you want to integrate something you need a programmer there, and you need more tools, you need more time, you need more budget. All those things that are recurrent, but the tool thing was there. Martin Klein, our president, the company's president, I worked with him at Ubisoft for a year and a half, maybe two years, and then we started doing some other things, and he started doing some sort of business case on is there a market for a tool that will help any sound designer in the industry integrating sounds and so on. So he started that, started talking with people, then I'd join in as well, and it took two years before we had everything in place and some money to really quit Ubisoft and start Audiokinetic for real. That was in 2003. And then we started hiring a team, of programmers and designing the software. In 2006 we finally launched the first version of Wwise.

			Depending on where we go, people pronounce it W-Wise or just "Wise". What's the correct pronunciation?

			So the little story behind the two "w"s is basically the first name of the company was not Audiokinetic. It was Wave Works, and so it was the Wave Works Interactive Sound Engine. So that's the W.W.I.S.E. there. And we kind of discovered that there was a company in Vancouver named Wave Works doing if I remember well, outdoor lamps or something like that. Something really not related to audio or technology and so on, but we didn't want any confusion there, so we decided to rename the company Audiokinetic. But we kept the two "Ws", the Wave Works Interactive Sound Engine. So we used to say "Wise". There's a lot of people saying "W-Wise". At this point we're fine with both.  

			Can you explain what middleware is?

			I think that the simplest way to describe what a sound engine is and middleware in general, I'll take the analogy of a word processor, for example. So you take Google Documents or Microsoft Word, for example. It's a tool that helps somebody writing to format this text, to add editing and to put bold or underline, things like that. But the person behind the desk writing is the actual author, is creating the content there. So Wwise as middleware, as a sound engine, is exactly the same thing. We're not creating. We're not providing the audio. It's just a tool that helps you put in your sound in bold or underline or formatting your stuff in real-time. But you need to compose your music, to record your dialogue, the sound effects and so on.

			And what was your goal for Wwise?

			The main goal behind Wwise is to make sure that a team using Wwise will be in full control of all the principal aspects of sound design for games. So basically being able to integrate as many sounds as they need, to randomize these sounds so that you get variations and so on. To make sure that at runtime the right sound is chosen, and played at the right volumes and if I've got a dialogue that is important, that music will duck so I've got clarity on the dialogue for example, and things like that. And make sure that it plays with an acceptable amount of CPU usage and memory usage on all the platforms out there. So currently we're supporting fifteen platforms. That's the name of the game for a middleware company, is you choose Wwise to work but you're sure that you can ship your game on all the platforms available out there.

			Let's first talk about sound design. What kinds of things can it help sound designers do?

			More and more the feedback I'm hearing from people using Wwise is that they're doing less work each time around in DAWs and sequencers and more and more into Wwise directly. So they get their raw assets or their main layers for example and integrate that in Wwise and then the other half of the sound design happens in Wwise. So they will trim their content, they will randomize their stuff, blend the content, add effects, and attach real-time parameter controls. A real-time parameter control is basically information that is coming from the game. Say the speed of an object or how high you are in the sky. Things like that sort of information, and then on certain of your sounds you're going to use this information to change the volume or the pitch or add filters to your sounds, so that you get sound design that is dynamic. And that's deep. That's the main purpose of all that. Especially if you've got something realistic in the setting, so you've got a story, and you try to get real life there, so you need variations, you need something that doesn't sound exactly the same twice, like in real life. So basically as soon as you've got your raw sounds and you import that in Wwise, you're going to find ways to make sure your sound is going to be alive. It's going to be dynamic at run-time. It's going to have the right variations, the right switches, the right blending and all that. So for a sound designer, that's where basically you can get a lot of mileage with just a few core sounds that are not taking too much memory in the end. It's just a few samples, but the way the sound engine will transform those sounds in real-time makes the sound design.

			An example could be, let's say a crowd. So you're [developing] a boxing game, and want your crowd to react to the fight basically. And so you can have several layers of crowd sounds, like calm, there's nothing happening and then people get more and more excited. When you start from recordings basically you need to layer your recordings, so you have this calm, this medium and high intensity. Let's keep it simple for now. And then the game will have a mechanism to detect how excited the crowd should be based on what's happened in the last five or ten seconds, things like that. So then in Wwise, you are going to have your layers there. You're going to have this "excitement" parameter coming from the game, and then you're going to blend those sounds together, so that seamlessly you hear this crowd more or less excited in real-time. So that's going to be your core, your foundation for that. And then on top of it, when there's a punch going on, you're going to have other crowds on top, shouting, reacting to it, but again you don't want exactly the same reaction to happen every time, so you need a lot of randomization there. A lot of layering. And then maybe depending on the camera angle and so on you're going to do some treatment as well. If one of the main characters boxing or the player there is hit hard, and it's kind of blurry for a while, then you want to filter the sound so that like if you're in his head and you're not knowing exactly what's happening outside of it and so on. Basically at this point, I think the sound design is to talk with the game designers, and people driving what are the main game intentions, understanding what is important as the gameplay and then go back to your tools and help the game design basically by doing this dynamic sound design that will emphasize some of the gameplay parts. So that's always been my take on. When I was a sound designer at Ubisoft for example, that's what we tried to provide in Wwise as a tool. You're there to support the gameplay. You're not there to do sound. The sound will help the gameplay and the main thing is the gameplay. Like for film the main thing is story, so sound and music is there to support the story, well for games, it's the same thing, it's both the story but also the gameplay.

			And what are some of the features of Wwise when it comes specifically to music?

			For interactive music, and there's different words for that, interactive music, dynamic music, adaptive music, generative music, so there's a lot of trends there, but without going into details of that, again what you try to do especially with pre-recorded music, so many games—especially triple-A games—will record orchestra, large ensembles and so on, so what can you do with this material? Usually what we're going to end up with is to use a mix of horizontal approach and vertical approach. The vertical approach is going to be you have layers for example. So you have your low intensity, the same concepts are there—low, medium and high intensity for a combat scene or something like that. You can get your bass music going on, and then when the game is sending the information to the sound engine, let's say into Wwise, OK we're now in a state where there's some stress going on, some enemies are appearing on the screen, so then you start moving the volume and maybe your intensity, and you've got both layers going on, and then when you eventually go into fight and you've got this third layer. So that's one way of doing it. The other way is going to be you've got just stereo stems. It depends the way you do your music design, sometimes it's influenced by which platform your content is going to be playing on and how much resources you have. How many streams you can play simultaneously. How much memory you have, things like that. So there's tonnes of scenarios there. It's hard to just summarize one. But the idea is always like that. So either you're adding layers one on top of the other, or you're branching from your low music to medium to high intensity music for example. So that's the core mechanism. Now what is interesting is, how can you do transitions from one music to another seamlessly, when you're not in control of when the transition will appear? That's all driven by the player playing the game. So that's what a tool like Wwise offers. 

			And there are a lot of options around that and a lot of flexibility because all sorts of games have different needs. So it's all a matter of deciding when I'm in music A and I want to jump into music B, when should I leave music A. Is it the next bar? Is it the next beat? Is it at a cue somewhere in the middle of the music? And then when you jump to another music [cue] you want to fade the music. How long [and] which types of fades do you want to apply? And same thing on your destination music. How do you fade in? Do you start at the beginning? In the middle of a segment? Things like that. So those are all the options supported by Wwise to get all the flexibility you need and what you need to cover. So branching, layering, those are basic techniques on top of which you will have things like stingers, so for example there's some sort of action happening, and you want to just do a little feedback. Let's say one example I'm using a lot of times, let's say a headshot in a game is an important thing and the game design wants to emphasize this. So maybe when there's a headshot on the next beat, you just have this thing like pop, just to give this feedback/reward. Because it's all about that. The game design is all about feedback and reward, so how can we help with the music, providing this feedback.

			One of the issues that Wwise tries to resolve is some of the mixing problems in games. Can you explain what those problems are?

			Mixing in general requires a lot of experience, and sometimes you get something right. So if you mix a song, you mix a film, good mixers have been doing that for ten, twenty years, thirty years, so that's something that evolves over time, and a bit of magic sometimes there happening. It's already challenging to mix good music in films, even though they are linear, and everything is static. You know exactly what is happening at two minutes of your program there, and you mix knowing that, so you prepare and so on. Mixing for games, is you get all this complexity, of let's say a film where there's many tracks, many things happening, but on top of it you add this extra layer that you don't know what will happen at any given moment, because it's the player that drives all the situations. So you can't mix or you can't do things like in a movie. 

			For example, a plane crashes, so just a second before the crash and the big explosion, you can maybe remove all the music, put all the emphasis on the sound effects and then go back with your music and "waah" create an event. Create something important. In a game, you never know exactly when the plane will crash or even if the plane will crash once, or maybe one hundred planes may crash in the next thirty minutes. So that adds an extra layer of complexity. So what you need to do as a mixer is basically you see your mix as modules. Or objects, so you know that the plane is one object, and has behaviours and mixing rules embedded into it. And your music is another object, your dialogue, and so on. And what you need is a system to be informed in a way that whatever's happening, how and when, you're going to have the right mix going on.  So that's easy to summarize like that, but it's not easy to make it happen and have a good mix there. The tools that people will use when they mix with Wwise, for example. I think we can separate them in two main families. Some are event based. So the game is telling Wwise that something happened. The plane just crashed, or I don't know, a footstep or whatever. A dialogue is starting. And so attached to that they will have some controls, changing the volumes, applying filters, doing some auto-ducking, stuff like that. And others are more continuous with game parameters. And some other systems that are self-driven in a way. For example, side chaining, so you've got your bus with all the dialogue going through, and as soon as a dialogue is starting, then you start ducking the music and ducking some of the explosions maybe for when there is critical dialogue coming up. So you're going to do side-chaining a bit like we'll do when you mix a pop song or things like that. And what is interesting the way we've made our side chaining is not only the volume that you're riding, but you can also just filter your signals for example. That's pretty interesting when you do that on your dialogue where on the music you will only filter like the middle band where the dialogue kicks in but you keep your bass, and you keep your high end going on, so you don't have this impression that the music is pumping, but you still have clarity in your dialogue. The main goal is really to get this focus, get a clean mix. But what is the focus when there is a war happening in front of you, explosions everywhere? That's when you need to spend a lot of time designing the rules and the systems and tweak everything so that ideally at any given moment you only have one focus and it's the right one that is clear and loud in front of you. So that's the main goal.

			You've been in the industry now for twenty or so years. What would you say are the biggest changes in that time as far as game audio? 

			If we look in the past twenty, twenty five years, how sound was made in games and how it has evolved today, one thing that stands out is that before you needed to be a programmer or you needed to have a pretty good friend as a programmer working in the game if you wanted to first integrate your sound, to mix them, and have some creative sound design going on there. If we look today, they are many tools now out there, not only for sound, but also for game engines, there's many game engines available. And it's way easier to integrate sound for a non-programmers. When we started Audiokinetic and Wwise that was our main goal. We wanted to reduce the dependencies on the programmers as much as we could there. And we achieved a pretty good level of independence between the programmer and the sound designers. And what is nice about that is you get now your sound artists working, being almost totally free of trying whatever they want and iterating and so on, and on the other hand you still have programmers working on sound, but working on complicated stuff, like how do we do environmental effects, so I feel like I'm in that space with the right reverb, the right occlusions and obstructions and so on, and when I move from a room to another, that I hear the change and size of the room and so on. So those are more complicated things to work on that is more interesting for a programmer anyway to work on, then just saying "trigger this sound, trigger that other sound" and so on. I think there's many angles to this question of how sound evolved, but I think that this is one of the most important things that happened. And looking at the number of games that were produced twenty five years ago with today, it's probably like I don't know one hundred times more. It's important to get tools that you don't need to know how to program to be able to integrate your stuff.

			What's coming next? Where is game audio going?

			What's coming next in game audio is a pretty vast question. When I look at the biggest games out there, the Triple A games, they are some interesting challenges going on. And it's on the procedural aspect that is really challenging because the games are becoming more and more procedural in their actions, in the animations for example, and physics is driving more and more of the gameplay and the animation. So if you look fifteen years in the past we had an animation of somebody walking. We knew that at let's say frame 5 and frame 17 there was a footstep there, so you put your "play footstep, play footstep" you're done. Now, animations are basically parts, independent parts that are blended in real-time. Physics can influence [them] and you don't even know if the foot will really hit the ground and when exactly and so on. So it brings a new level of complexity for people integrating sounds in games. So that's one thing. 

			Another thing is now the environment is destructible for example. So you set up a room, but then you can just blow the walls and you're outside all of a sudden. So how do you prepare for that? It brings some important challenges there. So for us, as a sound company, as a middleware company doing a sound engine, this means developing new tools that will help on the procedural aspect of things. And just the shear size, the number of assets in a game today! The biggest game I worked on for dialogue I think we had maybe a few thousand dialogue lines, and now it's pretty common to have fifty thousand dialogue lines, per language, and they will cover, five, seven, ten languages there, so just the number of assets is just crazy. So on our side it's our responsibility to have the right tools to be able to manage this complexity, and not only at runtime in the game as it's running but also for the person working on the game. It's quite difficult to work with hundreds of thousands of assets and keep track of everything and be organized and do everything that makes sense. So that's our responsibility I think there. This is on the big games. 

			If you look, there's a lot of indie games with small teams. There's actually hundreds of those releasing every week, and what's happening with small things like that is that many of them don't even have one audio person on staff. They will hire a composer working for a few weeks, providing a few sounds, some sound effects, and that's it. So and that's the reality. There will be more and more professionals and more and more sound people even in the indie market over time, but still, how can we help them? They won't be professional mixers, so how can a solution like Wwise help doing some intelligent mixing for example? And I'm just throwing that [out there], because we don't have any intelligent mixing that makes your games for you, but that's an interesting topic to keep looking at and making sure that, we'll eventually come up with some solutions there that will help non-audio professional people still get a decent mix. Still get something decent going on. So those are things that are somewhere in the back of my mind that yeah, we need to cover that eventually as well.    
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			San Francisco, March 2015

			Selected Credits: Clint: Outlaws, Uncharted series, Star Wars series, Day of the Tentacle, Indiana Jones series

			Michael: The Dig, Monkey Island series, Indiana Jones

			Starting his career at LucasArts, Clint Bajakian explored adaptive and cinematic audio alike through his work on Outlaws, Star Wars, and Monkey Island. He subsequently served as the senior music manager of Sony Computer Entertainment America from 2004 to 2013, providing creative and technical scoring direction for countless first-party PlayStation games.

			Michael Land was the audio lead and music manager of LucasArts for a decade. Through franchises such as Monkey Island and The Dig, Land became known for incorporated for his richly-styled, exuberantly-implemented scores. He is also the co-designer of iMUSE, one of the first interactive music systems to have been created.  He now works for Magic Leap.

			Let's start off talking about iMUSE. What was iMUSE? What did it do?

			ML: iMUSE started out as a MIDI-based interactive music system, and it eventually evolved to include sound and digital audio music. Also, in parallel with that, there was a migration away from more low-level control up to a much more high-level graphical interface for the composer.

			Where did you begin, as far as coming up with iMUSE? Because you were inventing the wheel, basically. 

			ML: That very directly came out of working on Monkey Island 1: The Secret of Monkey Island. It was a really fun game, and there were some really cool music cues, but at that time in the industry the tradition really was to play a cue for a minute or two and then the player would experience a half hour, hour, two hours of silence, and then you would get another cue for a minute or two, and it just seemed like games could have a lot more than that. And so we made the fairly radical commitment, when Monkey Island 2 came around the next year, to actually "pave the game in wall-to-wall music," and in the process to make the music conform to the gameplay experience as close as we could. And those two commitments were really the motivation behind iMUSE.

			CB: I would say that Michael envisioned iMUSE in the beginning and then brought Peter McConnell aboard, who really helped to shape it from both a creative and technical standpoint. And there were more creative and technical contributions over the years by people like Michael McMahon, but I came aboard and kind of functioned as the guinea pig, where I was a layman when it came to programming but I was a composer and a software user, so many of the concepts and things like terminology were run by me, for comment, which I appreciated. And working with iMUSE was amazing; it gave an amazingly powerful edge over creating an adaptive score. 

			ML: Clint made the point about Peter. I wanted to mention where he came in and what the pieces were that we were doing there. So after the commitment to make iMUSE happened, it became pretty obvious pretty quickly that there was more work to do to actually implement it than one person could do, so I asked Peter McConnell to come in and join us, who I'd worked with for a long time at Lexicon, way back when we went to college together. And he came in and we basically took the low level and high level between us. I worked on the low-level systems stuff and he worked on a tool that we called Qtip because the previous year there had been a tool called Ear Wax, and so we thought let's make it clean up the sound a little bit. And so he developed that and that was essentially the environment, the working environment for the composer where you could create the music, assign all these hooks to it, and then you had a tool called Qtip to be able to click on things and listen to stuff.

			Where did the musical inspiration for non-linear music come from? There was some music in the avant-garde that had kind of done this stuff. Were you familiar with that?

			ML: Yeah, I was. I did electronic music at Harvard in the '80s and then got a Master's degree in electronic music from Mills [College, Oakland, California], so I was really tied into a lot of the avant-garde stuff, but at the same time the motivation for bringing that into games really happened in a very linear way, it was a very specific moment within Monkey Island 1 where there was some situation. I think it was the sword fight, actually, where I had some pretty simple ideas for how the music should change during the sword fight, and there was just no way to do it with the existing audio system, and it was really solving that problem was what was the real impetus behind incorporating all the flexibility that we have for the interactive music. 

			CB: I think that all of us back then had obviously appreciated film and film score. And, of course, it's a linear format where the music cue adheres to every frame of the film, and we wanted to see if we could achieve that in a non-linear domain where you really didn't know what would happen, but you didn't know when it would happen, and so to create structures to accommodate that. I think if I may speak for Michael because I actually frankly joined LucasArts just after the iMUSE system was really just coming online. 

			So was there a lot of trial and error involved at the start of this.

			ML: The trial and error was more of an evolutionary process over ten years. The first round of the specification that I wrote after Monkey Island 1, pretty much, that was the specification that ended up in the shipping iMUSE system. It didn't change that much then because, you painted a target and you built to the target and it worked really well, except it was unbelievably inefficient. Unbelievably laborious between what the composer would conceive of, the specific system, including messages that the composer would then layer into the MIDI, and then all the specialized instructions that the composer would communicate to the game scripter, and then all of the testing and iterating when some of the things didn't work quite right that you would do by going around that entire loop again. Every time you made a change. That became unbelievably inefficient. It was probably the least efficient game score that any of us ever worked on in terms of cost per minute, and man-hours involved, but it certainly hit a nice bell that we then could try to get back to in more efficient ways.

			What can you tell us about the original Monkey Island game, before iMUSE? 

			ML: So I've always had a three-pronged musical background: rock music where the Grateful Dead, Hendrix, all that kind of stuff, reggae, love that. Classical, Beethoven, Wagner, and a lot off that kind of stuff, and then electronic stuff, which definitely tied into the programming side, so really the wonderful thing about coming to LucasArts was that it tied into all three of those really well. And so the way Monkey Island emerged, it was a hilarious game, really cool graphics, beautiful graphics, and then one day I was home playing an organ patch and then came up with the chord progression and it sort of seemed to fit and I just built the rest from there, so it was a real lucky sort of moment to have that fall into my lap at that point. 

But, even sort of more broadly speaking, the reggae pirate intersection, that was really Ron Gilbert's brainchild, and it really works, and so it works thematically in the game, and it just worked musically as well. The English folk song and the reggae groove just went together really well, so it was actually a lot of fun and very natural to spin out three, four, five games that had that basic structure, and it opens up so many cool little universes or cool little, I would say, spaces that you can explore, that it's very well-defined and narrow, but it's also really open-ended. So that was what was really fun about it.

			Can you talk about Monkey Island 2 a little bit, because that was the first game that used the iMUSE system, right?

			ML: Yeah. The most extreme, extravagant place was Woodtick, which was I think it was five, or six, or seven satellite rooms off of a central walking area, and so that was a really good test of the system because we had these things called jump hooks, which means you associate a condition with a number, and then you pepper your music with messages that say, when you hit that number in this spot, jump to this place in your MIDI file. And so using that technology, it allowed the capability to have a different ending, musical ending written for every single couple of measures, there was a different ending that was written. So that, when the trigger came to leave the room and go back to the centre, you had, at most, four seconds or so before the music would just suddenly take a turn, and sometimes it was immediate. It was great because a lot of the times it worked out pretty fast where the music would just take a turn and it would be a composed classical music ending to a pirate theme, but different, depending upon where you were. So that was a ridiculous amount of work. It was six pieces times each of them thirty measures long or so, you had fifteen or twenty endings for each of those, you're talking hundreds of little snippets just for one section of the game, and that was like, "OK, we've got to do that again." That was just too much.

			CB: And there's a number of things to add about that. For one, Michael—who not only had spearheaded the iMUSE system but actually wrote all the music for Woodtick and engineered and architected the whole Woodtick score—had done such a good job, that there's different layers of work that need to be done. There's the music composition, for the barber shop it's this music, and for this it's that and composing all that. But then there's the transitions and saying, well, if I'm in measure fourteen, I don't want that ending, so I'm going to have to custom-write yet another ending that will transition back to the main loop of the catwalk that connected all these different locations. 

But not only that, there was the logic, and there was the guarding against player exploitation. So if a player went in and out of the barber shop, would they cause the music to lurch and ping-pong back and forth in an unattractive way? And the answer is no, there were all kinds of layers of logic that protected against the music doing anything unnatural. And so the punchline is, that after all this hard work and all this benchmark achievement, it was done so well that no-one noticed. We got no word back from the industry or from the critics or from anybody that this was going on, because my theory is that it was so smooth, that it just sort of washed over everyone and no one noticed that all of this was going on.

			ML: That's about right.

			One of my favourite Lucas games was Day of the Tentacle. Can you tell me a bit about the music for that game? 

			CB: I can talk about that a little bit. For me, it was a great pleasure because I had been hired full-time. In 1991, I was hired as a contractor and I lived here in Marin County and worked on Indiana Jones and the Fate of Atlantis, and Monkey Island 2, and then there was a brief pause while I went back East for a while, and when I returned, that was the hot project, Maniac Mansion 2: Day of the Tentacle. And what was so inviting about that project was this kind of jaunty Danny Elfman approach to the music, very comic, very comedic, but very rooted in responsible, skilled writing for a pit orchestra, for the kind of pit orchestra that might be in a vaudeville play or comedy. Peter McConnell, I would say, led the charge on creating kind of some germ themes and approaches to those sorts of textures, and then I actually completed the main theme for the intro sequence, which was just a great pleasure because it's a big, long thing, as you know, the car driving through everything. And all three of us contributed equally to the entire score. And I think we broke it up mostly in terms of the past, present, and future. 

			ML: Yeah.

			CB: I'm trying to remember how we broke it up, but I'm thinking that you [ML] might have been the future?

			ML: I think so.

			CB: I think Michael was the future and I was the past and Peter was the present, if I'm not mistaken. And, of course, one of the things that we discovered in Maniac Mansion 2: Day of the Tentacle was the power of looking to film score greats like John Williams. Or Richard Wagner. The notion of leitmotif and the notion of attaching a theme to a specific character or a specific, in this case, location in time. Or, in the case of Monkey Island, to a particular island, etc. And having these multiple themes all be available to draw upon to create derived material and that created a cohesive score. So one of the great themes is Hoagy's theme. Hoagy was the big rock-and-roll fan with the long hair and the backwards baseball hat and I think Peter wrote that theme, but the idea was to create these leitmotifs and these themes so that there would be cohesiveness in the score. And I think, if I'm not mistaken, that was one of the qualities that helped distinguish the LucasArts scores back then.

			ML: Another quality I think distinguished the scores is, starting with Monkey Island 2, definitely with Indiana Jones and the Fate of Atlantis, Day of the Tentacle, at that time we developed a real set of interlocking compositional styles where the three of us have a lot of different compositional voices that in some cases overlap, but they're very distinct and each person covers areas the other doesn't. So as we got to the point where—and just naturally, because we were friends for so long, so we could come to a game score and just sort of intuitively know, you do this, we'll do this, I'll do this. I'll start this and hand it off to you. And all those kinds of maneuvers just happened so effortlessly amongst the three of us while we were writing these scores, and the scores really show it. They have this integrity where you have three artistic voices just blending together in ways where the seams are really hard to tell where they are, and it just works very well and I've never actually experienced a three-way compositional collaboration like that in any other situation. 

			CB [to Michael]: What was the basic architecture of this [iMUSE] and how did that translate in to the future when you adapted it to streamed digital audio? And then what I can talk about is some of the user issues, what it was like to be a person who wasn't behind the programming of it, but was a user of it. Some of the design challenges and the goals and some of the obstacles and some of the vision for, like the, what were you really trying to accomplish in the technical realm to accommodate the creative realm? Do all of that, if you don't mind, in about 1 minute and 4 seconds [laughs].

			ML: So tying back to Clint's point about the film music model as the impossible gold standard for this new environment, we sort of translated that down to the first phase, the SysEx messages that went into the MIDI stream, which were basically patch dumps but also—well, those are standard but then jump hooks and part enabled hooks were the two that we used the most. We also did volume hooks, but we didn't really use them very much. And these, like I mentioned before, allowed a composer to decide musically what would happen in response to a change in the game state. And that was brutal on the game programmer, because they had to get into our universe. So the next couple of runs of iMUSE, we worked hard to create an interface between the game universe and the music universe, which eventually we settled on this format of states and sequences, which were basically—states were things that would last an indeterminate amount of time, and sequences were things that would intrude that lasted a determinate amount of time. 

And sequences could be short, like a second or two, for some animation, or it could be long, like for a whole cutscene, and we came up with a tool to allow the composer to click buttons in a window that represented all the states and sequences that they wanted the game to be able to control, so that then the composer could exercise the score interactivity of the music score by pressing these buttons. And that really made things much easier, because that became the fence between the game world and the music world, and we would look at that fence as a composer clicking the buttons, but then in the game you knew it was going to work, and things got a lot easier. 

			CB:  And I will say that this has been something that the game audio community has been lusting after for decades. And we had it, in the early '90s, with Michael and Peter's iMUSE system, where you could not only author your score but you could test it.  And another thing about it, too, is that in the MIDI domain you had much more control over a much higher granularity of parameters. You could bring your cowbell in slowly or bring it out gradually, and a perfect example of that is in Monkey Island 2, the approach to the voodoo lady's lair, which was that sort of elevated skull above the swamp. Michael programmed that so that, as Guybrush's rowboat gets closer, parts within the music gradually morph at their own rates to gradually transition the piece to another piece. In digital audio, even to this day, that is very difficult to achieve because you need to have all of those separate digital streams running simultaneously off of the disk. So it was very interesting time in that with, ironically, with MIDI, even though a perhaps a lower level of sound quality, back in the older days, afforded a great amount of discrete control over the different elements that made up the music. 

			I would also add that the iMUSE system in general was a system that was very powerful, and, when it transitioned to digital audio streaming in the mid- to late '90s, was a very sophisticated audio engine, but it was designed and programmed and deployed by composers. And what this enabled was an interface that was user-friendly to a composer. This is something that is still for me, from my vantage point looking across the industry, is still fleeting, is still the elusive goal is to how to deliver power to the hands of a person who may, whose primary skill may be sound design, or music composition, but not programming and not controlling complicated applications, so it was and in my opinion remains, at least for now, the most powerful tool for adaptive music authoring that has existed in this industry. And it's interesting to think that, especially when we're talking about the 1990s. 

			So why didn't this get more widely adopted? Obviously, it's a proprietary tool, but why didn't people take these ideas and use them more widely? 

			CB: That's a great question. I would say that one of the things that contributed to the discontinuation of iMUSE—and also with the caveat that I can't comment too clearly after the time in 2000 when Michael, Peter and I all left, almost simultaneously—exactly how or if it was even used after that point. But what I can say is that Michael and Peter and, to a large extent, Michael McMahon, who was a music programmer in our group, without them there really weren't the custodians of the software, and of the system, to sustain it. 

			ML: I was just going to say, yeah, one of the things about the system was that it was designed by composers for about five years and then it really did start to get into more serious engineering requirements with more and more drivers required. So we brought in Michael McMahon as a programmer, and he took over the low-level audio programming tasks, and the amount of effort and attention, he would continue to build on the higher level stuff. The amount of effort for something like that, at least for the time, was always a source of tension within LucasArts. It wasn't clear how much it was contributing to the bottom line of game sound, and there was no way to quantify that, so there were always some people who had a sense that it was really a big part of the Lucas identity and worth investment, but you always had to guard against the concern that, in a situation where budgets are looked at carefully, it's hard to justify. So we managed to justify for a decade or so. We're pretty proud of ourselves for being able to do that, but I think part of that, a big part of that was the incredible talent of the team that collected around it and was working with it and producing great results, so there was such a positive benefit overall from the creative talent that the technology managed to sort of ride that tide. 

			Can we talk about the culture that enabled this, because you mentioned that the three of you worked really closely on many games, like Day of the Tentacle.  

			CB: How about, and if I may add for Michael, to sort of help set that up, some of the philosophy behind how you built your team, person by person, and how we all sort of, and what were some of the criteria that we used to hire one by one over the years?

			ML: When I started at LucasArts, there were about thirty people in the company. When I left, there was about 350. And over that period of time, that original core team, especially the project leaders, had this incredible vision for pushing the envelope of what games could do. And so the audio and music people, myself being the first and then everyone else arrived, was swept up in that vision. 

Of course, ultimately, it was the game team's reflection of George Lucas' attitude toward filmmaking. So it all ultimately was working within that overall ethic. And the creative quality that myself and Peter and Clint sort of established as a foothold when we started out—we really wanted to maintain that level, so that every person we brought in individually we really wanted them to have something really special to offer as a creative vision, whether, a lot of times it was in the sound design realm, and I think it was actually quite some time before any of the other people came in, and I think Dave Levinson was the first to do some musical work, but the creative side of the sound design was just as important. So we basically said, "Let's bring in people who are sonically as creative as we are musically," and we also wanted to make sure that people had the ability to deal with the vagaries of scheduling and just the amorphous nature of game development in the '90s, because the sands were always shifting. 

			And a certain mindset is required to be able to shift with those sands without getting flustered, and you develop a lot of techniques both to screen people—we did the bee test, for example; we'd bring them out to a picnic where we knew there was a hive of bees, and see how they react during a job interview as one way of getting a sense for, "How are they going to handle this?" And we picked really well. We had a great team, and then we developed a lot of techniques for managing the shifting nature of the work, so just the whole scheduling debate was a long and painful debate. There was never a resolution. We were always in the middle of that dialogue, but we managed to navigate it and keep things on track, and we never really…I have to laugh about this. We never held up a game release by more than a few hours. I'll say it that way.

			CB: And that was rare.

			ML: [Nods] And that was rare. 

			CB: I'll tell a great story about we were working on sound effects for a game and delivering them faithfully in a steady stream to the audio programmer, and this was back in the day when you really did need to deliver, you know, they talk about throwing assets over the fence, right? There was really no choice but to do that with the digital sound effects at one point, and so we would deliver them and deliver them and deliver them, and of course the producer was observing the progression of the game as far as how sonified it was, and then becoming increasingly concerned over a period of weeks and even months that the game remained on the silent side. And so Michael—we used databases, mostly FileMaker Pro to track our work, and Michael suggested that I prepare a report for this producer merely doing a set of finds in this database: how many sound effects have been spotted. Now of those, how many have been created, and of those how many have been delivered, and, of those, how many have been implemented into the game? And up until the time where I prepared this report, there was tremendous pressure on me. Tremendous. It was growing amounts of pressure, really strong managerial pressure directly on me. I presented that report, and the producer's gaze just gradually shifted over to the programmer whose responsibility it was to get these into the game. So we had to really negotiate. I mean, it was always in a friendly way, everyone was very friendly at LucasArts, but we had to really negotiate and carve out the space for ourselves, not just in terms of dependencies, and delivery, and scope, and all those classic things, but what we found ourselves needing to defend most of all was our own goals of achievement, and creative achievement, and technical achievement that we had set up for ourselves that relied on some degree of support from others like the producer, like the programmers. And so we found ourselves having to go to bat and justify these things, and sometimes using fairly strong methods of persuasion to create that bandwidth for ourselves to achieve something that we viewed as special. 

			You mentioned before, George Lucas' 55% rule. Maybe you can explain what that is, and how you managed to find the compromise. How did you know when you hit 55% and you were OK?

			ML: It's 50%.

			CB: He said 55.

			ML: Did he say 55?

			CB: Oh, absolutely, because that's just a little over centre. If you go 50, it could roll one way or the other, some of the audience might not get it. But 55, all the audience gets it.

			ML: OK, I don't know this quote then.

			CB: Basically, because we were all at LucasArts, part of the LucasArts culture was that everybody was achievement-oriented. They had no intention of shipping a game as a commercial enterprise first and foremost. The first and foremost goal was to create something that everyone was proud of. And second, it would be released at its appropriate time. Once the creative goals had been achieved and it was holding water in the way that everyone wanted it to hold, and what this would cause, of course, is massive schedule protractions, and, frankly, cost the company a lot more money than it bargained for going in with their initial schedules. 

Finally, after a few years of this, George Lucas came personally and gave a talk to the entire company, and he was very diplomatic about it. He explained something that he held as what he called the 55% rule. And what this rule was, was that you have a vision for something that you want to achieve, and of course as a filmmaker or as an artist, you want to achieve it at 100%, no less. But you get the DP [Director of Photography] involved, you get the cinematographer involved, you get all the editors involved, you get the set designers involved, you get all the dozens and dozens of people— at least in the world of film—involved, and, of course, the logistics decrease your chances of hitting 100%, but he said if you can hit 55%, which is clearly a number which is just over half, 55% of your initial vision, that the audience will get it. And that if the audience gets it, you have succeeded. 

It was his way of saying, "Come on guys, get your games up to a point where they get the point across that you want to get across, but you don't have to be such perfectionists, because after all we're a commercial enterprise and we need to make a profit." So that was his message to us. Now, in the audio department, I will say that we never adopted that rule. And that we were always shooting for 100%, and essentially we were never satisfied with anything less than 100%. Sure we might end up with a 92, or a 94, but we would spend weekends and evenings, and a typical workweek was sixty, seventy hours, and even eighty and ninety hours for us, because we had our own internal, if you will, microcosmic culture within the company that we were driven by our own goals and ambitions. 

			Michael, I'm guessing the quote that you were thinking of is, is that 50% of the motion picture experience is audio.  Did sound get 50% of the respect at the company? Did it get 50% of the resources when it came to games?

			ML: We always were targeting ten percent of everything. But the five-to-ten percent range was…we were happy with ten, not as happy if it was five, and somewhere in the middle was OK. And that worked out. We got certainly more than ten percent of the respect and sense of just being part of what was going on creatively, so in that sense we definitely got more than our fair share of the stuff that really matters. One thing I'll just say regarding that, which for me was a great privilege, was for the first some number, five, six, seven years, for some period of time, I was included in the weekly project meetings in which they would discuss whatever their struggles and issues and visions were for whatever the games were that they were working on. And, let me tell you, those were some of the most fascinating, most amazing discussions I've heard in my life about what games are, and to include the composer/sound designer person in that discussion was a great nod from those guys. And I think that's somewhat the culture there. 

			Did you anticipate that interactive music would be where it is now? Has it reached the potential that you saw in it twenty some-odd years ago?

			CB: I'd say in the '90s, we were spoiled by iMUSE. There's no question about it. That we had a tool that even throughout the 2000s blew anything away that was out there. And many of us would get together, regularly, at conferences and sessions and panels and lectures, and essentially gripe about the lack of tools. And if you looked at tools developers like Cakewalk or Mark of the Unicorn or Avid, DigiDesign, and others, they really weren't in a position to want to take anything like that on, because the market just wasn't big enough for them. And so we kept continuing on without standardized tools. And, of course, the entire goal was to escalate a composer's and a sound designer's ability to shape audio without having to have programmer skills. And to be able to test their scores and their soundtracks outside, within the confines of their own authoring environment. So that what they were delivering was known. And that the tools were roughly user-friendly. That was the goal.  

Well, it just kept eluding all of us until finally we now have some great middleware solutions in FMOD and Unity and Wwise, but still there was no holy grail, at least in my opinion. The holy grail was to unify the content authoring environment. No one can compete with Cubase or Performer or Cakewalk or Logic to, say, sequence a piece of music in MIDI. No one can compete with Pro Tools to work with multi-tracks for audio. So if we call that the content authoring environment, then you have the integration environment, and then finally you have the game engine. Well, now just recently I've heard about the integration of Nuendo with Wwise, and I was speaking with Simon Pressey at Crytek who said that now they've tied that into their CryEngine. That's the first I've heard of what sounds like, at the very least, the beginnings of the holy grail, where you're in an authoring environment, and an integration environment, and the actual game run-time environment, of fluidly simultaneously, and can tweak in any of those areas on the fly. So finally we are really getting there in 2015.

			Working for Lucas, you had to deal with intellectual property that had a really rabid fanbase. How did you manage to translate the music of Star Wars or Indiana Jones into a game that had such limitations?

			ML: The licensed products, mainly Star Wars and Indiana Jones, they brought with them a whole musical and sonic, as well as visual storytelling, character tradition. And the mandate of the games group was not to just parrot what was in the movies but to take it somewhere. And so, certainly, starting with the John Williams scores as a starting point, that gave us an incredible departure point. All of us had to kind of get our chops up on his composition style as best we could. It's quite challenging. And so starting with that we basically worked from the themes. We would start with his themes, and a lot of the time they were literally the things that provided the main structural points, and then to do some of the more interlude kind of stuff in the games that gets you from one thing to another, or, in the case of action music, he didn't write enough of a particular theme to have enough permutations to sustain an entire game, for example, so we basically just worked really hard to learn his style so that we could derive things from it, spin things out, and still keep it at least a clear shot close to what he did. Not anything, of course, of his sophistication but enough that it worked, and that was a big success for us to just make it work.

			CB: I would add to that, that, when in the early '90s, we had so few resources in terms of voices, for example, so the AdLib card or the SoundBlaster 1 card was capable of just simply two-operator FM synthesis, which enabled, I believe we had, how many simultaneous voices did we have? 

			ML: Nine or something? 

			CB: Something like six or nine, so now how do you do a George Lucas, 105 piece orchestra with nine voices? Well, if at that moment the brass are playing triads that go, "Da da da da da aa," well, you're in business. You can't overlap those notes very well, so it would sound, frankly, a little cheesy by today's standards, but that's what you would key in. You would have to distill down any gesture—well, let me actually rephrase that, you would have to distill down an entire orchestra's worth of content to whatever the most prominent gesture was, and if you listen to John Williams you will probably see that there's always some prominent foreground gesture at any one time. 

			I suppose the fact that Williams is so melody-driven, that made that a lot easier.

			CB: That's right, and I would say that John Williams' reverence of leitmotif and themes is what we took our cue from, and realized that we needed to get serious and uphold this value for the Lucas titles, not only because they were Indiana Jones and Star Wars, but because he defined something that we viewed as classically trained composers as well, and people who appreciated classical music, we appreciated as the highest echelon of writing for picture.

			For Outlaws, you shifted towards an orchestral sound. Were games trying to consciously become more cinematic?

			CB: Well, there are a number of things that were really special about the Outlaws score for me. One thing was that Peter and Michael and I tended to work together on scores. And split them up, but every once in a while, like The Dig for Michael or Grim Fandango or Full Throttle for Peter, we would get what we called a plum, which was our own score to express ourselves individually and alone. I was very fortunate to be paired with a director named Darren Stinnett who had what I considered to be the most healthy and the most effective method of leadership that a director can have, which is to not abdicate the responsibility of direction, but at the same time leverage the creativity and the vision of the subordinate support people to his vision. So he delegated to me a great amount of autonomy over the sound of that score. But going in he challenged me and he said, "What we really want is something that's an homage to the great Ennio Morricone scores of the spaghetti westerns." And to me that was a dream come true to write in that style. I had grown up with The Good, the Bad and the Ugly and A Fistful of Dollars. I wanted nothing more than to try my hand in this genre. The other thing that was interesting about Outlaws was that it happened to be my assignment on this project happened to occur directly after the untimely demise of my dad, who was flying his private plane and crashed in 1995, and so for me, I think that, in retrospect, there was a great amount of passion and emotion and sort of creative depth that went into that score as a result. My method of approaching Outlaws was to listen to all the Morricone scores and to internalize them and to live them and breathe them and love them. I would stay up late nights, lying either on the couch or the floor with headphones on, and just listen to hours of Morricone. But then there was a moment where I turned it off, and I didn't listen to another note that the maestro had written, and instead turned my attention to my own treatment of that genre. So for all those reasons, it was a tremendous challenge and pleasure, tremendous pleasure to be challenged with that.

			The other thing about Outlaws was the great breadth of instruments that we brought in. I played many of the instruments myself. There was a degree in those days, we're talking mid '90s, where the budgets were not huge. If you wanted a guitar, and if you wanted a recorder, and you wanted a rattle or a shaker or a tambourine or what have you, chances are you picked it up yourself and just did it, rather than calling in Hollywood's finest, as is done now today for Triple-A titles routinely. Back then, I must have played fifteen different instruments, but, that said there was also room and some budget to bring in some real fine players, and we brought in a few percussionists, because percussion was so important to the score, and we hired a professional guitarist for some of the more challenging parts and we hired some woodwind players as well, also brought in a friend at that time who sang the female vocal on "Anna's Theme." And other than feeling very creatively moved by the subject matter and feeling really artistically inspired, which I think explains some of  the success of the score, I think what really happened with that score that was so special is the coming together of so many different musical minds. When it came time to have the male chorus, that quintessential "Ahhh" male chorus in the sort of over-the-top melodramatic musical cue from some of the old movies. It was simply Michael and Peter and I, and we would overdub ourselves. And that spirit and the camaraderie I think translated into and that passion translated into something that really spoke to the end user and the listener. And finally we had a fellow named Hans Christian who was many things. He was a cellist, he was an engineer, a recording artist, a producer, and we brought him in and he really upped the game when it came to recording techniques and mixing. And so he is a large reason why that soundtrack comes across as a highly listenable and well produced.

			More recently, Clint, you worked for Sony in a audio directorial role. One of the things that strikes me about the scores that you've overseen with the Sony games such as God of War is the use of choir in a way that a lot of games have not used to the full advantage. What was the decision behind that, and what do you think choir brings to a game?

			CB: That's a great question about choir and the use of choir. Certainly it factors into the God of War soundtrack quite a lot and that was something that was designed at the outset of God of War, that it would not only be orchestral and heavily percussive, but that it would also sometimes have this choral surge above the orchestra. And that would be my point, is that the way I look at it anyway is when we look back a primordial times, what were the origins of music? What is the real core of musical expression? And if it wasn't some cave man banging on a log or something, which it may have been, sort of the first instances of music, it had to have been the human voice, and the utterance and the vocalization. Another thing about the human voice is that when, unlike with an instrument, when we go higher in pitch, we actually exert more energy, and so a lot of times, more actual human physical energy that originates from our chest and our diaphragm, which is where our heart is, which is where the very core of our being is, physically, and so it a lot of times in opera in an aria you'll begin the aria, or at some particularly climactic point in the aria, there will be a large melodic leap and that's precisely for just one reason. It's because the person is struggling more and straining more to reach those heights. So we hold our hand up and we shake our fist at the heavens and we look upwards when we consider the choir surging up and singing high and stridently above the orchestra, so it really to my mind is the most emotional tool at the composer's disposal. Not to take away from all the other instruments, but when the choir rides on top of the orchestra like a wave it's like a tsunami of power. And so I think that's one of the gravitations towards it. That said, it can be overused and it can be cliché and one has to be very careful about when and what sorts of genres and scenes and situations it's used in.

			Let's touch on your work with World of Warcraft. What were some of the philosophies or principles that were important to you when you approached the music for this particular game? And you managed to create a fairly distinctive sound for Warlords of Draenor and yet stayed faithful to the series history. How did you approach this particular game?

			CB: That's a great question to talk about. How the composer team treated Warlords of Draenor is just a great subject, and essentially it comes down to the excellent leadership of Russell Brower, who is the senior audio director at Blizzard, and, of course, the chief of the lead composer on the Warcraft series for many years running. And, of course, there would be in addition to him six of us, there was myself, Sam Cardon, Neil Acree, Edo Guidotti, Eimear Noone, and Craig Stuart Garfinkle, so there was a large group of seven of us with Russell at the lead. And his technique as a leader was very simple and in its simplicity was a great deal of power. And what that was is to give us some artwork, give us a little background story, and then say, "Go." Go have fun. Go express yourself. And I'm not going to give you any more direction than that. To him it seems the farthest from what he would want to do would be to micromanage or to try to over-direct your various creative moods, or even assign to you, "Hey, Clint, you know what? I want you to do a cue based on this location." He wouldn't even do that. Now, in God of War at Sony, that's exactly what I did. I would say to one of our composers, please write a cue based on this specific place and make it kind of like this. Russell gave us the freedom to essentially strain the subject matter through our own personal filter as six different composers responding to him. I think speaking on his behalf to leverage the richness that results when you have different people with their different backgrounds and walks of life and perspectives, filtering and straining the same common source of source material. The story, the art, the characters, the locations, through each of their own respective artistic souls, that what he came up with was this somewhat calculated, I think, even rich stain glass window of variety that all worked as one in the end. And I think it was no accident because he was so careful in who he selected and how he communicated to us to in between the lines of his very sparse direction, a lot was being gleaned by each of us as for his hopes for what we would come up with.

			I'll just tell a little bit about the Sony story because it's kind of interesting and I'm sort of proud of it. In 2004, I worked at my own company, Bay Area Sound, and I was at E3, of course, looking for work, and asking Chuck Doud, who was the music director at Sony, if maybe there was something I could demo for, etc. And he said, "Well, no, not right now, but there is this position, and what we're trying to do is get someone in who will help lead and sort of spearhead a new beginning in how we approach our original scores." And at that time he only had two people who were engaged in production, and one of them was sort of from a licensing background and one of them really handled more the sports titles in San Diego. But there was no one such as myself who came from a LucasArts background and was very familiar with creating a large-scale narrative orchestra score, or original scores, and so our talks led to me taking the job, in 2004. And one by one, two by two, we built a department together, which people who ultimately were learning form a tradition that I had brought from LucasArts about how to approach scoring games. How to approach interactivity. How to approach the dramatic aspects and the dramatic requirements of scoring a game. Especially those with a story. 

			So my first game was God of War, where because we hadn't staffed up yet I served as a one-man music department. I made phone calls to seven different composers, and I only had four months to do the entire project. Really three months. And in that time, there were times where I spent the night at the office, I played the game and learned every level and determined how the score needed to work in that level, and identified which characters and which locations needed to be treated specially, thematically. And I would also map that character or location or theme to one of the specific seven composers as far as who had the voice that would best cover that, so it was a lot of communication and direction to the composers. They really didn't need to know too much about the game, other than what I was telling them and I was trying to make my descriptions rich, and they delivered all the music to me and then I did all of the editing and then provided all the instructions to the programmer, and did all the playtesting of the game to verify that the music was working correctly. That was God of War 1. By the time we did God of War 2, we had a team of about twelve people, we were recording live orchestra in Europe. We had a team of editors, we had a redundancy at the music direction level, and by the time we did God of War 3 we were up to eighteen staff  and something like nine editors, and so grew the Sony music department. These sorts of approaches have been carried forward to the Uncharted franchise, to the Infamous franchise, where essentially it's all based on passion and it's all based on leveraging the technology for every inch it's worth, and lots and lots of communication and collaboration. Both on the development side, and also the creative team side, of often composers and orchestrators and musicians who were hired outside of the company, of course. And that was all of Sony. Nine years, right there. 

			Michael, let's talk about The Dig. What were your musical inspirations for this particularly Wagnerian score?

			ML: This score had a really nice overlap between some musical feelings that I've carried my whole life and the emotional content of the game, which was about being away from home and wanting to get back to home, and the longing for home but also the strangeness of a new environment. And for me, I didn't have to look for the musical language, it was really just a matter of pulling it out from myself. And part of the way that I facilitated that was I got the rights to use snippets of Wagner. What I did is, I went through a two-CD set of a bunch of his music, and isolated out moments where he had, wherever he had a chord that was sustaining long enough that it was kind of a stable chord for just a measure, two measures, sometime three, and I had maybe, I don't remember, was it 800 of those little snippets, eventually? And so then I was able to compose a score using big fat lush Batman strings on the K2000. And for each moment of the music that seemed to call for it, I could just grab one of those snippets and blend it in underneath, as a kind of orchestration trick, really. His orchestrations are so amazing and those textures are so rich, and the music I was writing was slow enough that I could just layer that in, almost like pouring in putty. And that really helped give it a lot of depth. But the other sort of central aspect of the score for The Dig was the harmonic language and the harmonic space, which really came about from the central sort of subway area or tramway area where it was a circular walk around a circle situation with a bunch of doors—I think it was seven different doors—and so you could walk in either direction. You couldn't criss-cross, you would always be going left or right. I realized that that could map to a chord progression, which, if it worked right, right meaning it sounded really good, in either direction for any adjoining chords, they sounded great going in either direction, and I worked really hard to come up with seven chords that worked that way forwards and backwards. And that defined the harmonics, basically, of the game. The rest of the game was sort of built off of that, roughly following the architecture of the game universe itself, so it really did, the music really did map very well to both the emotional undercurrents of the story in the geographical space of the game.

			And you released the score for CD as well, which was unusual for the time.

			ML: Yeah, that was a real eye-opener. So having completed the score for the game, which is three hours of music or two hours of music, something like that. I had the opportunity to release a soundtrack which forty-five, forty minutes, fifty minutes, something like that. And so in a mad scramble during seven weeks, I basically composed a forty-five-minute song cycle based on the themes, some of the main themes from the game, and that was a real eye-opener because of the fact that linear music, the first time as a professional composer that I had done linear music where it just goes in one direction and you didn't have to think about all of the different possibilities all the time, everywhere you went. So that was really cool in one way because it allowed me to really maximize the emotional thrust because you can really focus. And it's going here, so make it go here really well. At the same time, the other eye-opener was that it was a forty-five minute piece of audio which had short second- or two long breaks between twelve pieces or so, and it was really hard to get forty-five minutes of music into your head all at once, where you could really feel the whole thing all at once. Working on things in segments, obviously, is a practical necessity, but I really tried to as much as possible, as it was sort of as all the pieces were coming together, to re-experience the whole thing as one gesture, more like a symphony and less like twelve individual pieces.
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			National Harbor, MD, January 2015

			Chiptune artist

			Better known by his stage name Inverse Phase, Brendan Becker specializes in performing and recording chiptune music. He places particular emphasis on using authentic hardware, i.e. Atari, Nintendo, and Commodore systems. He has also written several indie game soundtracks (e.g. Super Smash Land) and produced a wide range of tribute albums (e.g. Pretty Eight Machine).

			What exactly do you do, Brendan?

			I've been known as "Mr. MAGFest" but currently I am known as Inverse Phase, and I am a chiptune guy, so I like writing music on old retro systems, like the Nintendo, Commodore 64, the Atari, and getting weird cool sounds out of them. And I do original game soundtracks, and I kind of got known as a covers guy when I did a Nine Inch Nails album and it got popular by accident. Not really by accident, because Nine Inch Nails picked up on it and tweeted about it, I guess. But that was a fun day [laughs]. And that is what I do.

			Can you explain to someone who has never heard of chip music what it is, exactly?

			So chip music is literally music coming out of an old sound chip, so if you bust open an old Atari computer or whatever, you're going to have a chip that does the logic and instructions, and then you're going to have a chip that does the graphics, and then you're going to have a chip that does the sound, and actually in a lot of computers they'll double up, so the chip that does the sound in the Atari also scans the keyboard and listens to the paddles, and that sort of a thing. But the important thing to remember is just that you've got this chip that has limited capabilities and you want to get music out of it somehow. And so chip music or chip tunes or 8-bit music, or whatever you want to call it, is basically old 8-bit computers or sometimes 16-bit computers with really old sound chips from late 70s, early 80s, making music.

			Why do people want to make music on old sound chips? What's the attraction?

			So for me, I'm kind of old, and I just kind of—it's a nostalgia kick. I'm a huge nerd. I've been playing and listening to music out of these chips for forever more. And I want to use the sounds of my childhood in a new and interesting way. And also I want to discover how the composers did things in old games that, you know, kind of rediscover for myself. It'll be like, "Ah, so. That's what that guy was doing when he got that really interesting sound out of that sound chip on that computer." And then it goes into three levels of descent into a downward spiral of figuring things out. So that's a part of it. And then the other part of it is just I really like the pure tones. I'm kind of a synth head and that sort of a thing. I like progressive music, and there's a lot of exploration in that area. And I just think it's really neat, so that's why I'm doing it. 

			Can you explain your Pretty Eight Machine album?

			Pretty Eight Machine is, in short, the entire first Nine Inch Nails album, Pretty Hate Machine, on eight different 8-bit systems, and then there's a special edition where I add three more configurations because I just...I guess I couldn't stop is really what it was [laughs]. And so I really broke out, I got my start doing NES, like old 8-bit Nintendo music, and I got my feet wet with GameBoy, which is very similar, not quite the same as Nintendo, and then Commodore and whatever, and I really wanted to break out and I wanted to start doing Atari, I wanted to work with an MSX computer, which was mainly popular in Europe and Japan, and some other things. And so I was like, "Well, you know, I might as well just throw myself against the wall and work with a bunch of new systems, explore," and that sort of thing. 

And I found sound configurations kind of matched up with each track, so for example the last track on the Nine Inch Nails album, "Ringfinger," starts with this kind of repetitive synth line that the instrument exactly matches up with the old AdLib SoundBlaster in the PC, and that chip has a low-cost version that went in the Sega Master System in Japan only. And so I was like, "Oh, I'm going to work with that. That weird, obscure thing that happens to sound exactly like this song." And so Pretty Eight Machine was kind of an experiment, to see just how much I could do and how far I could push each system to sound like each individual original  Nine Inch Nails song on that first album, and it worked. It was a lot of fun.

			Were you using the actual chips, or were you using VSTs? 

			I have a couple weird setups, actually. I should have been smart and brought what I'm working on right now, which is an eight-chip hardware synthesizer. We've built a four-inch ProtoBoard that you can just drop any sound chip in and rewire it so that the address and the data lines go to the right place on the chip, and then you just control it over USB. And so that's my new project. My current project, the way I work is I have an old Linux tracker from ten years ago and I have a bunch of back end things hacked into the software to properly emulate some of the weird oddities of the sound chips and that sort of a thing, and so almost all of Pretty Eight Machine was done on that setup. 

			What did you learn about these old chips through making the album? You wouldn't have had the same memory constraints of the original chips.

			I sort of did, yeah. So, the classic example of a really, really limited sound chip is the TIA, in the Atari 2600, which only has 5 bits of resolution, so you get thirty-two notes, and they don't line up with keys on the piano, and it's different according to the instrument that you choose. "Instrument" [laughs]. And on top of all of that, it's just, the way it's getting the frequencies is by just going to a random system oscillator or clock somewhere and dividing the number that you gave it into whatever that frequency is and then it just poops out a tone, and you just have to kind of pray that it's the right one. So finding, the Sega Master System, no bass. The NES, your square waves don't go as low as the triangle wave. The Commodore 64 I have actually no complaints [laughs]. It has 16 bits of resolution for frequency, and it's amazing, and you have analog filters, but the Atari was a key example of something where I was like, "Well, that doesn't sound on-key, but we're just going to have to roll with it. You know." 

			And so you ran into a lot of that, and actually, one thing I did was—each tracker file, the uncompressed data would probably not be possible on an unexpanded console, but compressed data can still be streamed directly through the original systems, so I challenged myself to make sure that everything is 100% possible, like in some cases I would just test it by taking the data and feeding it to an emulator and making sure that it would work in the system and whatever, but with no expansions, unless I specifically outlined that I'm using an expansion chip, or whatever.

			Do you have a favourite chip?

			I'm going to have to say the SID. Which is kind of funny because I heard, well first of all the guy that invented the SID is Bob Yannes, which he later founded Ensoniq which was famous for the SQ series keyboards, and other stuff. And the SID was really kind of just how he got his feet wet before he moved on and did larger status things I guess. But it's the only programmable sound generator that has an 8-bit interface, but it also has analog filters. And I love that you can do cute little techno synth high-pass filters, on this like dinky little chip from 1982. When they wanted to ship it, he actually wanted to ship a 32-channel chip, and he was ready to go with it, but they were like, "Listen, three channels. We don't have time to put the 32 channel thing together. This is already like a hundred times better than anyone else and ten times better than it needs to be." Maybe it's the other way round. But they were right. It is definitely the best PSG of its era, I think.

			How about 16-bit chips? Are you working with any 16-bit chips, or are you sticking with 8-bit?

			So, 16 gets a little weird, because the soundchip in the Super Nintendo is actually a DSP. It's not a soundchip anymore. So the SPC700 in the Super Nintendo is like a 6502 that knows how to play back digitized sound, so that's where I actually draw my chiptune line. I don't consider that as much of a chiptune anymore. There's a very small 16-bit gap where it's chiptune, and FM has this really great tweakable amazing thing going on and I am so not good at it right now, so when I do FM, which I do want to get into, I want it to sound as good as my buddy Jake [Kaufman], or Virt or whatever you want to call him, because he's really explored that, and a lot of others have explored that territory a lot more than me, and I know, I want to break into that sounding good, not bad. So yes, I do eventually want to do it, but not right now. 

			If someone told you they wanted to write chip music, where would you tell them to start?

			Right now, really, the best idea that I can say is you want to probably get a VST like Plogue Chipsounds, and use it in your regular DAW. And the reason is because that's what you're doing, but if you do want to get nitty gritty, there's a billion different tracker packages out there that are easy to work with, you can learn how to use them in an hour, and you can usually render the music to run on real hardware, or the tracker actually runs on the real hardware, or there's a variety of options. So if you want to keep it authentic, definitely go get a tracker, but if you want to fake it until you make it, go grab Plogue Chipsounds.

			Can you explain what a tracker is?

			Sure, it's a spreadsheet with a play button on it. And it's confusing as hell when you first look at it. But basically you type in your notes in a step sequencer form, where down is a function of time and across is your channels, and the reason I like trackers so much and the reason I use trackers is because for me it's a lot easier to visualize the data of the track that I'm working on, and I'm sure I'll catch hell for that from someone that has a better setup or understands their setup in a different way than I do. But you basically—each little cell of the spreadsheet, if you want to call it that, has the note, the octave, the instrument, the volume, and possibly a special effect, and it's just right there in the small little piece of information, and your screen is just lined with that. And so you create patterns, which are basically the equivalent of , I should be doing it this way, of a line of a musical staff. And when you run out of room at the piece of paper you just start another staff and draw another one, so you create all of these multiple patterns which are kind of like a spreadsheet sheet, and you just enter all of your music in it and tell it which order to play them back in. 

			Tell us about the history of MAGFest and how you got involved.

			The history of MAGFest. I'm going to try and nutshell this. I'm also a programmer, and several years ago when I was young and strapping, and all of those things. I probably still looked as ugly, but I wrote a Dance Dance Revolution clone from scratch in Python because I wanted to play the game so bad, and I ordered this parallel port DDR pad so that I could like dance around with a pad plugged in my printer port or whatever, and it came with this Windows clone of the game and it didn't work. None of it worked. The drivers for the gamepad didn't work. The game itself didn't even respond to the arrows if you tapped them. Nothing worked and I was so frustrated and I was like that headstrong Linux nerd that says like a Linux solution exists or can be written, so I ate my own words, and I wrote my own Dance Dance Revolution so that I could play it in Linux.

			And then I wanted to show it off in places, and I was walking around at Odicon, which is probably the biggest anime convention on the East Coast. And at the time—this is like fifteen years ago—and these guys approached me in the dealer room, and they're playing other Konami music games of the era. There was a Drum Mania and Guitar Freaks before there was stuff like Rock Band and Guitar Hero. And they're like, "Hey, have you heard of MAGFest?" I'm like, "No, what's that?" They invited me to MAGFest 1, and The Minibosses were playing there, and I was totally into the video game arrangement scene, and you know people like playing video game covers and OCRemix had just become a thing and all of that was just kind of blossoming at that point. They had managed to get Jake [Kaufman], or Virt, or a very known videogame arranger and composer—well, he was less known for composing, but definitely known for his tributes. The Minibosses, which were probably like the top videogame band of the time, since there were only three. I was like, "Holy crap, I can drive four hours from my house and see all of this instead of having to drive to Arizona to watch The Minibosses play. I'm going to do this, and I'm going to show off my DDR game there." And I put Minibosses songs into the Dance Dance Revolution clone, just to have some sort of cross-over.

			I had the time of my life, and I kept on refresh, refresh, refresh on the website to figure out when the registration for the next year when up and they had this cute little "Hah hah, sorry, insert coin to continue" thing on there, very passé, and they announced that that was the end of MAGFest, sorry, we're only doing it one year. And I got very depressed, and then I got angry, because that's the next stage, and then I picked up the phone and I called the owner of the event and I told him that he could not cancel the event and that I was there to help him out in any way possible to make it happen again, so he was like, "I'd like you to contact the old guests," and that sort of a thing. 

So I started being a right-hand man that would help him, and some stuff went down, and he's like, "Um, can you pay off half of my debt?" And I said, "No." Because I was just working a stupid day job, and that sort of a thing, and then he said, "Can you pay off half of my debt by the end of the year?" And I said, "That I might be able to do." So I drove to his house the night that we had a little bit of drama, and signed a contract, then and there. He had a notary public on the spot at midnight, and I crashed on his couch after I signed the contract so that I could make the four hour drive back home the next day and the stipulation was that I paid off half of his debt by the end of the year.

			I instantly went and got a hotel and everything set up and announced on the website that MAGFest was alive again, and it was going to happen, and suddenly just like that, it was mine, and so I had this new baby that I had just adopted, and I had a Toyota Corrolla with like 300 power strips in it, and twenty T-shirts and the database that they had for the last year, with all the email addresses of everyone that came, and probably fifty extension cables and I was like, "It's time to make this happen!" And I fell flat on my face. I just kept on trying. I was working for Domino's, and I was living off of my tips and taking every Domino's paycheck and putting it into the event and just trying to keep it floating. I even had an embarrassing moment where we didn't have as many registrations as we thought we would have, and I was begging people for money at the event. Just whatever I could do to keep it out of the red. 

But then, starting with MAGFest 4 and 5, I started dragging more and more of my friends along with me, people started helping out. I assembled this amazing team of friends and, really, they've become family. And the first year MAGFest was 265 people and this year I think we broke 18,000 or so. I had to step back a couple years ago, right after MAGFest 9, but it's continued to blossom into a beautiful young woman or man or it. Or I don't know. Maybe I should be gender-neutral, this is the era for that. But it's become something that I never imagined that it would be, but in those ten years that I was doing something with it, I really wanted to kind of turn it into my dream party, if I were to run a video game party, what would I do? I would have the awesomeist video game bands, I would bring in the composers that I really wanted to meet and hear from, and that's why we got Duke Nukem. I just cold-called him. And I was like, "John, this isn't really the kind of convention that you think it is. So do you want to walk around and mess with people in the Duke Nukem voice rather than sign autographs?" And he's like, "That sounds like a lot of fun," and so we got him to come out and everything. The rest is history!
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			London, February 2015

			Selected Credits: CSR Racing series, Destruction Derby Raw, The Movies series, Fabric Middleware Software

			Anastasios "Taz" Brakis of Tazman Audio is the lead on the team behind Fabric Middleware Software, which is a custom audio middleware toolset for Unity. 

			Can you explain what audio middleware is?

			Audio middleware is basically, the way I see it, the way for the sound designers to get their ideas from their head into the game, so it allows them to put all the sounds together, and to change the way they play, change the dynamics, and just kind of produce original soundscapes.

			What was your motivation for creating Fabric?

			The motivation to make Fabric was, back when I started in the games industry, I started as a sound designer and audio programmer, and actually in those days we had to make the tools ourselves. They didn't have any middleware solutions. But then over the years we started using middleware solutions, so there were features that I liked, and then when the opportunity came to get time to make my own middleware solution, I decided to just put everything I've learned over the years and all the ideas that I thought would be very useful for other people to help them to create game audio.

			So what does Fabric do, exactly? 

			It allows sound designers to create dynamic audio that reflects what is happening in the game. Not repetitive audio from which a lot of games sometimes suffer. It doesn't have to be the sound, it could be music, dialogue, it could be many areas of the game. Anything that has to do with audio. And it brings it all together, into one interface that makes sense and helps them create better audio. It reduces development time. It enables you to create great audio without having the need to invest a lot on programmer's time to create all the support, to integrate the audio in the game. It helps that.

			What was the reason for starting out developing for the Unity platform?

			Well, a couple of years ago I was working on an indie game, doing the audio, and we were using Unity.  Although it's a great game engine, the audio functionality was very poor, lacking, back in those days. It's better now, but back in those days. So I took the opportunity to write all the functionality in Unity myself.

			What has it been like to see popular games like Monument Valley use Fabric? Do you work with developers that use Fabric?

			It's amazing. I do talk to developers and especially a lot of sound designers, who are working in very popular games. For me what is amazing is that, especially with mobile, because Unity is very popular on mobile, and Fabric is very popular with mobile games, it's the amount of people that play the games, we're talking about huge numbers—150 million downloads. That is quite an impressive figure. And also that they enjoy the sounds of those games, and the fact that Fabric plays a small role, it's really unique.

			What's the next step for Fabric?

			Next step is to come out of Unity, to make it a standalone [application], so I will improve the functionality, improve the workflow, which is one area where I really believe sound designers benefit when they have the right tools to create sound quickly, and reliably, without having to fight with the software. I provide the benefits of that. And adding more features, and a few other ideas that are going to come in the future! 

			What's your impression of the game audio industry now?

			Working in the games industry [during] this period, is really exciting to work on audio in games. Because they are so popular, and so much a part of everyday life. It's a great opportunity for sound designers to influence and entertain people.

		

	
		
			9. Alexander Brandon

			
				
					[image: Picture of Alexander Brandon]
				

			

			San Francisco, March 2015

			Selected Credits: Unreal, Unreal Tournament, Deus Ex, Jazz Jackrabbit, Neverwinter Nights 2, Bejeweled 3, The Elder Scrolls V: Skyrim, DC Universe Online

			Alexander Brandon has worked in a variety of roles over the years: audio director, composer, sound designer, and voice actor. A veteran of the Amiga demoscene, Brandon won a legion of fans on Unreal and Deus Ex. After roles as audio director at Ion Storm, Midway, and Obsidian, Brandon presently runs Austin-based sound production studio Funky Rustic between writing instrumental solo albums.

			You're known as someone that's been involved in interactive music. Can you explain what that is and what your particular approach to composition?

			A big element of the challenge to game music was trying to figure out what makes it different. In the old days, obviously you had 8-bit sound, 16-bit sound, all this differentiation about, "Oh well, this is a completely unique experience that we're getting just because of the way that the music is being played is something we've never heard before," but as you progress into more studio-based tracks, into things where people are using real instruments. And, oh, that's the goal, to use real instruments now, because that's what we're interested in. It then becomes a challenge to, "OK, how does the music respond to the player, what they're going to do, what motivates the player, and how the music adjusts potentially to their play style?" You don't want to really influence it a huge amount. Some of the early interactive scores would trigger based on player movement without the player really realizing what their decisions were. And so they would hear this music going off, and they'd be like, "Oh, did I?  What did I do?" But there's an enemy behind them that they can't see. So in that context, that really fascinated me because I was like, "Wait, we have to figure out exactly what the parameters are that influences player music, player action, all of those kinds of things.  And that's how I got into that early on from a behavioural perspective, and then a technical implementation perspective.

			I have a quote for you that you said in an interview: "Game music is mostly the same sort of music you find in film and television now, which is something I really don't like, but simultaneously is gratifying"  Can you explain what you meant by that?

			We're in a unique part of history, as far as all entertainment is concerned. We have this amalgamation and incredible opportunity to create pretty much whatever we want with tools that are now available to us, where before they really weren't as far as making music is concerned. And therein lies the challenge, because that is available to us, the ability to create new sounds becomes diminished because we can all of a sudden experience the kind of things that we grew up with, and revel in the things that we grew up with, and produce the things that we grew up with. Well, that's actually not the goal because so much of it is being done at such a cheap cost and such a low barrier to entry. 

			So, with all of that in mind, when all of the music amalgamates in film and television and games and it all kind of sounds the same, between the equivalent of Lord of the Rings or an adventure role-playing game that comes out, and when that all sort of blurs together for the players, the challenge then becomes, how do we progress beyond that? What instrumentation do we end up using? How does it change based on player action, or how doesn't it change, based on player action? So when I said that I wasn't the biggest fan of game music sounding like other genres, it's because I think other genres need to change just as much as games and film and television. We need to move into a new revolutionary situation where music overall moves forward in terms of instrumentation, composition, the whole thing. It's going to be uncomfortable, but that's the challenge and that's what everybody looks forward to. That's what I look forward to.

			Let's talk about Unreal first. Can you talk about your approach to Unreal?

			The amazing thing about Unreal was that the inspiration behind the project was based on things like The Dark Crystal, or the art of Roger Dean and Rodney Matthews. These books were in Tim Sweeney's office while the game was being made and people had grandiose visions of bridges that would take fifteen minutes to get across, of gameplay time, and people like Cliff Bleszinski would step in and say, "This isn't that viable as far as creating a massive fantasy world, and so we need to incorporate better design decisions," but the art style still had the influence on everybody from the texture artists to the people that were building the engine like Tim and James Schmaltz and the team at Digital Extremes up in Canada. And for the audio and the music team, that tied into the music in such a way that we took samples from synthesizers and incorporated those into a MOD format which was started on the Amiga and then progressed through the PC, in which you take samples and use them in a step-time compositional format, and you used hexadecimal effects in order to create the sort of effects that you needed, from fades to a lot of other things, which not many traditional composers were interested in. The limitations were pretty much, I think, one meg[abyte] of sample data per song. And so that made it so that we had to be very careful about sometimes we used 8-bit sounds that didn't sound the best, but we had to be very creative with the kinds of samples that we would take and then the way we would use them. And to this day, with Unreal and Unreal Tournament, people point to those and they go, "Yeah, that music is pretty unique." And I have to say, it came from looking at the overall design aesthetic that Unreal was based around, this vast unique fantasy world.

			Unreal Tournament was a networked multiplayer. What compositional changes were made for that compared to the original Unreal?

			The difference between something like Unreal and Unreal Tournament is you've got a very fast-paced type game design, whereas Unreal is exploratory, punctuated by action moments, so in Unreal Tournament you've got this intense combat. All of the music followed essentially the same direction and we had specific requests from Cliff and specific requests from the level designers in which they would all say stuff like, "I really like this particular Crystal Method song and I'd like you to copy that." So that's what we did, and we didn't have, I mean we still created unique-sounding music with what came from Unreal and it worked its way more into electronic aspects of Unreal Tournament, but we also incorporated things like guitars, and orchestral instruments and different kinds of music and it sort of ran the gamut in terms of genres and essentially directions that we could go.

			Deus Ex was really influential in terms of its music. Can you tell us about that project?

			Deus Ex was an awful lot of fun, and it presented a lot of unique challenges primarily because where before you would have exploration and then combat. We expanded to exploration, combat, conversation, death, and at least a couple of other states that the player would be in. And so with that in mind, we had to create variance with the same limitations of samples sets. I think we were at 1.5 megs at this point. It was amazing. An additional half meg of sample data! So we were able to expand a little bit on the means to create slightly more textural themes for the score there, but in addition to that, we would have to worry about transitions. We would have to worry about exactly what the player's motivation is because the story has such a profound impact on what the player does. What faction do they align with? How do they respond to having killed this person or not killed that person based on where the story arc is going to go? And in addition to that, it presented us with the opportunity to do it again. It had a fairly unique style of play, putting people in modern locales, or real-world locales, with a slightly post-modern aesthetic in terms of the overall art design and that had an impact on the music as well.

			In those days, were you programming as well? How important was it to be able to do that?

			I didn't actually program, but I did do a certain amount of scripting. There's cases where I've scripted in Unity, some I dabbled a little in Unreal script and definitely in the Unreal Engine as far as implementing. Where possible, if you have the ability to get an insight into how the music needs to behave and whether it's talking to a programmer, whether it's getting the engine and experimenting with it yourself, that's a huge difference that originally intimidated certain colleagues of mine. They would say, "Why don't you tackle the implementation?" Or, "Why don't you be able to take the technical aspects of that off my plate, because I just want to compose and be able to have the music writing aspect of it," which some people maintain to this day, and I think that's actually a great idea, given the complexity of game engines and the overall games design and the development, but I tackle as far as I can go, right up to the point where I get into things like C++ or even things like C#, and it's mainly because the more time-consuming aspects I spend on that, the less again I'm focused on the musical, on the sound, the sound itself, which when you're sculpting sound and you need to be able to progress the industry forward, and you need to be able to say what is going to be something new and exciting that is going to not necessarily be an orchestra or traditionally synthesizer, that's the challenge that I'm really more focused on.

			As far as implementation, are you giving instructions on how to implement your music and handing that off now, or are you still getting into the implementation yourself?

			It all depends on the project. Some people are interested in only the content creation and in that case it's great, but we at least have a dialogue on the way the music needs to behave, we create flow charts that describe what the music needs to do where, and then programmers can either implement it and I'm able to test it, or in some cases I will get into the engines and I'll see, OK, we have Fabric, or we have FMOD or we have Wwise and I have to stay well-versed in all three of those in addition to Unity and Unreal 4. And it can get kind of crazy, but at least being able to understand the basics of how a transition will take place, exactly what is a mix going to do at any one point, and for anything that I'm not well-versed in, I'm able to tap resources that are crazy about getting deeper into that. There's people that I've been introduced to that do hardcore Unity scripting, hardcore Unreal programming, and all of those people you maintain relationships with so that you can call upon them and say, "We've got a challenge that we need to address."and the music needs to do something that may not be intrinsically in the engine GUI architecture that can instantly be accessed."

			You make a kind of nod to Hip Tanaka in Jazz Jackrabbit. Can you talk about the influence of the Japanese composers on your work and why you gave him that homage in that particular way?

			I didn't play Metroid. I heard Metroid being played over the phone by my friend who is now a technical lead at PopCap. He calls me up and says, "Check this out, there's five voices on this Nintendo. It's amazing." And he puts the phone up to the television and plays me the Metroid theme and proceeds to play through most of Brinstar over the next half hour to forty-five minutes, and I'm sitting there mesmerized on the phone, listening to the sounds of the music. And that was where the seed was planted of, "Wow, this music is amazing. It sounds awesome." It connected with me. It was no longer the simple beeps that you heard on Adventure and the Atari 2600. Some arcade games had affected me that way, but that was essentially because every arcade was constructed with its own chipset in mind, they were all so varied that the music all essentially came together on something like the Nintendo so that you were able to really treat it like an album. If you had a couple of games that you focused on, there would be something that could present itself in between Zelda and Kid Icarus and Metroid that would be able to inspire you in a similar way, in terms of just establishing that aspect of the 8-bit era. 

			So with Hip Tanaka, I was mesmerized by the Metroid soundtrack. I recorded it onto tape and I would listen to it all the time, and I would do the same by holding a portable tape recorder up to arcade machines and listen to them, so Japanese composers set an amazing standard for just creating unique awesome melodies with unique awesome hardware, and software, and techniques that they absolutely loved, and progressed forward that way. With Jazz Jackrabbit and the Water Theme from Jazz2 specifically, I essentially did a few-note homage to the Metroid theme there. Which a bunch of people recognized, and the same was true for Tyrian, which I worked on [when I] entered into the game industry. I did a couple of nods to Zanac by FCI. Whenever I can honour the roots that essentially inspired me there, from the Nintendo side I take the opportunity.

			It doesn't surprise me that you made this comment about games sounding like film that you've been more inspired by the Japanese. They don't seem to rely on the same kind of Hollywood tropes.

			Yeah, so as far as the music that came out of Japan, there was some parallels in stuff. The reason that we attach a lot more readily to games that were done back in the day on 8-bit compared to games that are done now, using orchestras, is because of the simple melodies and the single lines of rhythm and harmony that our minds are able to capture and focus on a lot more readily. So with that simplicity in mind, games in Japan had that kind of draw, but it also happened in Europe at a certain period of time, and it happened in the US at a certain period of time on AdLib sound cards, [they] presented a similar focus, and so there were games that had US composers that did some amazing things and games that were done by a lot of European composers. Rob Hubbard, Chris Huelsbeck, and the Martin Galway and the C64 crew did some amazing stuff on their side as well as stuff that came from Japan. And so what you have is, you have all of that. 

			It's amazing how people will try to put that to orchestra, but it completely loses its draw, for me, personally, when you translate it into those new mediums of instrumentation. What I find is that when I hear games like Journey or other projects in which the orchestra is utilized in such a way. Jeremy Soule is a great example. The reason that I like his themes isn't necessarily because the themes are super catchy like Morrowind, Skyrim, and that sort of thing. It's because he really gets the dynamics of the orchestra. Composers that even come from the 8-bit era all of a sudden get over a keyboard and they say, "Wow, I can just play all of this cool stuff that I used to play, but I won't have a mind for what the instruments can do, the ability to use texture, and all of the nuances that really create a really inspiring and the themes that draw people in." That's where it fails, where you have the people that are old school kind of failing in the new school as far as like all of these instruments that they have access to that they don't necessarily have the practice at using or the training. The skill of being able to draw from live musicians in terms of discovering, "Oh wow, a violin can do that? I didn't actually know because I'm using a sample keyboard or something like that." So the difference there is where we get caught with our reliance on sample libraries, the not knowing the importance of dynamics in modern instrumentation. Again, also thinking that modern instrumentation is the end-all, be-all, and not starting with the…Say, start with just one violin, or look at Monaco, it's just a simple piano piece, but it has more affect than some massive role-playing game usually that comes out these days where you're sitting there going, "Woah, OK, that sound great." Whatever. It's an orchestra, it sounds like Game of Thrones, or it sounds like this or that.  

			You've done a lot of casual titles as well as these major epic scores. How does your approach change now from the big Triple-A titles to casual?

			With casual titles it really depends on who is at the head of the game, whether it be the designer that might approach me, or the head of the entire team. For Bejeweled, I was contacted by Peter Hajba, who at the time was doing freelance stuff. He's with Avalanche Studios now, but at the time he was doing stuff with PopCap and he had done Bejeweled  and Bejeweled 2, but he said he needed some assistance in order to finish on time, which was great. I mean, it was an honour and a privilege and the guy's fantastic. He was an idol of mine, as a matter of fact, because he was one of the original MOD composers for Future Crew, which was a demoscene group that worked in the '90s on Amigas, doing amazing visual and audio sort of music videos for computers and he would write some amazing music. But he got in touch with me and the approach there was he just said, "Here's the style, and here's your music, or here's your instrument set for the MODs that you're going to write." And I took that and I listened to a couple of his tunes, and it ended up gelling really well, and I was just like, "I'm really glad I was able to get this done". And a bunch of people at the time, I don't know if they're still the heads of PopCap, but they would listen to that and they said, "Yeah, we really like this, this is good." And Guy Whitmore took those pieces and put them into things like Bejeweled Blast, on mobile devices, and some of the stuff found its way in there. But then there's other projects that I'll get direction from somebody that the budget's not as much, or the schedule might not be as tight or it might not be as long, but if I deliver things sometimes I'll be asked to do something three, four, five times, and it's all in the contract about how that sort of thing is handled, because otherwise you can wind up doing tonnes of revisions. But other times, some people take the first iteration of a song that I do and they're like, "Perfect. Don't change it."

			It used to be, Triple-A would be, say, this much of a market [wide arms], and independent titles would be, well, this much of a... [small arms]. Well, Triple-A would be this much, and anything below Triple-A would be just the same budget and would be this much, and an independent would be down here, and now it's more the equivalent of independent budgets is here and Triple-A is that much. But it's all in context, because you have the original set as described, you have this many people, now you have this many people, and so it's all something that I try to keep in perspective because there's so many people that love game music and they really want to be a part of it. And those are people that I want to help and I want to give advice to and I want to be able to make introductions for and all kinds of things along those lines. At the same time, those are people that are like, "Yeah, I didn't mean to take that particular gig of yours." Actually, that hasn't really happened yet. There have been colleagues that I've worked with that are also freelancing which I've been auditioning for something or I'll be doing demos for that for something and the people that are with the client are like, "We have another couple people we're considering," and I'll discover later the fact that some people that I've known for years are the ones that scored the gig, and I'll be like, "That's awesome. Glad you guys managed to get that." But at the same time, we're, "Let's go back to the hunt and figure out exactly who I can call, and discuss and figure things out." Independent all the way around is a bit more challenging, but Triple-A is a bit more challenging because you can be in the middle of a massive project and it could get shut down. You could be finishing a massive project and then they let half the team go. There's always challenges. It's not as though people in Triple-A have it made. They're not the ones with "the life," because I know people that have been working on independent gigs that are even happier than some people working on Triple-A and vice versa.

			Can you talk about some of your voice work that you've been doing recently? How do you approach an acting role? What kinds of research do you need to do to get into a role?

			Voice acting to me is a lot like music, a lot like sound design. For me, those things all tie together, and when you approach something from a sound perspective, and you have a brain that tends to take movie quotes and memorize them and music and memorize things like Gershwin or Star Wars or whatever, voice is very similar. So for years, I would quote movies as a kid, and then eventually growing up and getting married, my wife says, "You really should look into voice acting." And I didn't really take it that seriously, until she spurred me to do it, and I contacted an agent and the agent hooked me up, and as far as getting into a role, it's if I get good direction it's great. If I'm able to see the game it's great. There's all kinds of techniques. We talked about it at GDC at a roundtable, with Jackie Shriver from Sony and there's cases where you have to do motion capture at the same time, and there's cases where somebody will give you some information about a character or they'll give you a reference from a Youtube video, and I either copy it or I don't.  For Skyrim, I was given pages of information about these characters, and Ancano of the nature's guild and Amaund Motierre of the Dark Brotherhood.  And I was given background and they told me what the motivation on each line was and I would just go with the lines, and I think that worked out pretty well. And that was all over the phone, they were in Maryland at the time, where Bethesda [software] is, and I was in Texas.

			You mentioned the friendships that occur in the game audio world. I know you've got some good stories to share. 

			So, part of the industry is the personalities that you encounter. I'd say that if I wanted to focus on what really makes the game industry unique, it's...I know that all kinds of industries have all kinds of personalities, and stories and people that say, "This person inspired me or..." but in the game industry, because it started so small, so recently, I'd say that there's more of a perspective of people that you can talk about...you can familiarize yourself with a lot more easily. So in the case of George Sanger and Bobby Prince, there's two legends that inspired so many people with projects that made it huge. I mean hits that were hits before people knew what game hits really were, other than things like Pac-Man or Asteroids, so we're all at a Game Developers Conference years ago in San Francisco, and George has this car, this Rolls Royce called Goodbad, with long horns on the front, with lottery balls on the ends of the actual horns. And he doted on that car, and I mean he repaired most of it himself, or he kept it, maintained it mostly himself, learning about torus wheels for suspension. Not suspension. Transmission. And so he repaired the transmission of this car while we were on our way back from a trip from another conference, and he memorized that car inside and out. He knew how to drive it very well because it was on the opposite side of the car, so he learned how to drive on the right side, and we were in San Francisco with Bobby Prince, and Bobby Prince is a great guy. You fall in love with him because he's got the most warmest personality. And he's this lawyer from Florida. Or he was a trained lawyer in Florida, went into games. 

			And then you've got George, who is... He goes from being the most excited person you've ever met to just, "Ah...I just want to...here's a different way of looking at it." And you're like, "Yeah, George, you're actually right, it actually is an amazing way of looking at it, and I'm going to look at it that way, because holy cow, that's a profound thing to say." We were walking along a street in Chinatown because George wanted a Buddha to fit in the space where the clock used to be for the Rolls Royce. And he's just like, "I want a Buddha. It fits in with my Zen personality. It's going to be great. Let's find a Buddha, and let's put it in the space for the clock, and it's got to fit in this spot, and so we come to a store and I say, "How about this Buddha?" And he looks at it and he goes, "That's great. I love that Buddha. That's fantastic." And then a couple of stores down, Bobby and I look in the window and we see, "Wait a minute, George, look at this Buddha. It looks like it might even fit better." And he's like "Yeah, but I've already got the Buddha! Damnit. Why did I get the wrong Buddha?" And so then that happened five more times as we walked down the same street. By the time we got to the end, he's "Argh!" So to this day when I mention that, like this morning at breakfast we were talking about that and I said...because he said he sold Goodbad, and I said, "Well, it had the wrong Buddha." He's like, "The wrong Buddha. That's right." That's what it became known as from that point on. And it was a joking point of extreme...frustration for him. He wasn't really frustrated that it was the wrong Buddha, but he loved to put that face on so it would make everybody crack up.
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			Selected Credits: Prototype, 50 Cent, Timeshift, Scarface, Dying Light, Crash of the Titans, Zorbit's Math Adventure series, Crash: Mind Over Mutant

			Rob Bridgett is a British-born, Canada-based audio director. Breaking into game audio with Climax Group's Sudeki, he went on to work as the audio director of Radical Entertainment for nine years on properties such as Crash Bandicoot, Prototype, and Scarface, and more recently became audio director of Square Enix studio Eidos Montreal.

			I think the first I read of your work was in 2007 with "Designing a Next-Gen Game for Sound." It was a play off Randy Thom's article about designing a movie for sound. What do you think designing a game for sound entails, and has the game world got there now?

			Reading Randy Thom's article "Designing a Movie for Sound" was a revelation, and even re-reading it today is still a great refresher. I had heard a lot of these ideas seeping through in various film sound discussions before reading it, but as soon as I did read that piece it was clear that this was the summation of a process, albeit an all-too-often utopian process, where sound was involved early in the development of a script as a principle collaborator, and not as a decorator who came in at the end to add icing to the finished film and fix continuity problems.  Back in the early 2000s, the web site filmsound.org was the place to go for anything for film sound related, and one of the first places that game sound specific articles began to appear and be curated. The site is still there, and though now crumbling, is still a fascinating resource. A few of the early articles I started to write, and where I made a lot of early mistakes as a writer are still up there http://www.filmsound.org/game-audio/ (these all date back to 2000 – 2002) – though many of the themes are as present there as they are for me today in the day to day work I do and in everything I get excited and inspired about; early involvement on projects, having sound to some extent lead the development process where it makes sense to do so, particularly in pre-production where experimentation and prototyping are cheaper, and the eventual idea that all disciplines are equally responsible for delivering the final experience to the player. 

			The starting point for this was taking George Lucas' quote of sound being 50% of a movie experience – which is a useful tool when sound is a forgotten element in the creative process – however, the realization that in a respectful and mutually responsible environment like game development that the 50% phrase comes off as too sound-centric, and at worst arrogant – which eventually does sound a disservice in a collaborative and respectful context like a game team. Of course, at times sound carries more of the experience, but by the same token, visuals, pacing, gameplay, narrative all carry the baton further in different contexts – the take away, and ultimate realization from this, is essentially that every discipline, and especially every person responsible for each discipline must work together and co-ordinate well to deliver an experience that is cohesive and does not have disciplines pulling in different directions. Some teams have arrived in this place, notable studios and studio cultures where audio continues to have an influence are Naughty Dog, DICE, Playdead, and Media Molecule. Surprisingly though, or maybe not so surprisingly given that this stuff is never easy in reality, many teams are still making the same mistakes and focussing a spotlight of exclusivity on their disciplines, and their games still fall down because of this. Going for the glory of sound alone will mean the game ultimately fails. But if everyone is supporting each other's goals, and helping one another to deliver on them, then a team is going to deliver something incredible in terms of a cohesive experience. I've said this before, but my focus as an audio director, or sound designer or whatever is on the experience for the player, it just happens that the area of expertise I use to help deliver this is audio. – to do this well I need to be helping solve the same problems as the narrative, art, gameplay and programming teams. Film making and game development is in the end really just problem-solving, and that process takes many forms, technical, artistic and collaborative.

			If I'm not mistaken, you worked with Thom on a number of games. What kind of influence did he have on your thinking about game audio? 

			I worked with Randy on Scarface: The World is Yours, in 2006. It was the first video game he had worked on and was a very interesting learning experience for both of us. For me, I got to spend time working with not just Randy but the team at Skywalker on something that, to this day is still fairly uncommon and unique, that of run-time post-production sound replacement and run-time mixing in an offsite environment at a remote location with a fresh set of ears on a project.

			The obvious thing for us to have done, especially at the time, would be to perhaps record and mix the score there, or have a sound designer send us a laundry list of sound effects which we'd then integrate into the game ourselves. However, the opportunity to work with the team at Skywalker came at the perfect time for us at Radical Entertainment where we had recently developed run time mixing technology which incorporated Mackie Controller mixing surfaces to install, tune and uninstall mixer snapshots at run-time – this meant there was an opportunity to actually attempt to mix the game in a similar way to how a movie would be mixed, when all the ingredients come together for the first time and start to make jostle for priority, the final mix pass is a way of tuning those priorities and making sure the dialogue, music and effects are balanced and coherent across the entire game – for us, doing this is a calibrated environment with fresh mixers ears on the project made the most sense, as it was an area we desperately needed help with. Randy's role as sound designer was also an unusual one at the time in that we worked with him to replace sounds in context with the game running in his sound design room, creating sounds, replacing them, rebuilding the game and listening again – we were iterating on several core sounds such as the main weapons, and having a feedback loop where Randy could hear how the single wave file sound effects behaved in the context of the implementation, and this alone made enormous differences to how the sounds were created.

			It was as much a learning experience for me and the sound programmer, Robert Sparks, as it was for the team at Skywalker, and at the end everyone was blown away by the differences that we had made to the sound of the game. We'd check in our changes at the end of each day and towards the end of the second or third week there we were starting to hear really positive feedback from the development team back in Vancouver. I had to do an A/B test of how the game sounded before we went there and how it sounded when we got back because to me the changes had been incremental day by day and I hadn't noticed them – but it blew me away how much we pushed the idea of the personality, or POV, of Tony Montana's character and personality to come through in the sound in the game.  So, this was the way we worked and Randy has remained a primary influence on my thinking as much, if not more now, than when I first started reading his articles.

			You're a deep thinker and writer about game audio and how you feel it should be, what its weaknesses are. How has your philosophy about game audio evolved over time?

			My writing comes from everyday work and experiences, without that I'd have nothing to write about at all, and I'd have nothing to base my writing on at all – I couldn't tell you what the next thing that I write about will be, but it will be something that comes from a real game development experience and something that I think could benefit the dev community as a whole. I'm very excited by ideas, by technology and by ways of working creatively with others. Every project is unique and every team is unique. We have an advantage over the way film development is structured because sound is a part of the team often from the early stages of development. Film sound people like Randy Thom have been arguing for this position for sound designers for many years, and in game development we already have all of the advantages that film sound designers crave – it is an oversimplification to think that just because you have a team with a sound person on it that all the problems that film sound designers are talking about instantly go away – of course new problems arise – how to get the most out of early pre-production – how to sell an audio vision to a team and inspire them – how to throw away work and start again (something that happens a lot) and be able to learn from mistakes and creative avenues that lead nowhere. This is the stuff that no game audio school is (yet) able to teach fully, and it is still mostly acquired through experience – however, just being aware of the uncertainty and the fact that there is no one single way to do the job of a sound designer, that there is no one way to do anything and that even if you start out with a good plan and a good direction, things change.

			So if I even had a philosophy about anything it would be something embarrassingly cheesy like that – I've often found the words of others to be easier to apply, phrases like 'hold your ideas lightly'. You really have to be able to change what you do with every new day and every new context that presents itself, sometimes you have to be a vocal presenter or champion of sound, or of a feature, sometimes you need to be open to suggestions, sometimes you need to be closed to suggestions in order to ship the game, the context in which we work mutates every day, and this more than anything is perhaps the one thing that keeps me excited and enthusiastic about working in games… if I knew how to make a game, if there were one way to do it, I think we'd all be so unbelievably bored with the process – and of course, so would the player! The weaknesses I see in game development are almost all created and made worse by poor communication and poor information flow – these are the priorities for everyone in game development to work together to fix, from there, things get easy and the process becomes fun.

			Do you see the audio director role as a creative role? Are you scratching your creative itch as a director as well? Or do you find you miss the hands-on creation of sound?

			I've always been hands on, it is really up to the audio director what kind of director they want to be. What kind of audio director you are is also greatly influenced by the team and the culture that they are a part of. If directors in the studio are only directors, then that is going to suit that kind of person well. If the role requires both high level and low level design and integration, then this is going to attract those kinds of people and they will excel in those roles. I think we are all both products of and influencers of our team cultures. To think that audio direction is less creative than a sound designer role feels like we are really just talking about very different types of creativity. Perhaps it is high level broad creativity versus molecular component based creativity. As long as there is a healthy balance of technical, artistic and collaborative challenges in whatever you do I think there is going to be a lot of satisfaction.

			What do you feel are some of the best examples of game audio today?

			Playdead's Limbo. And having not played it yet, but everything I've read about and so far been exposed to I would say Playdead's upcoming title Inside.

			As an audio director, you have control over the creative vision of the audio. What do you do to communicate that vision to the team, how do you keep it cohesive?

			Working closely with the creative leads in the beginning means that big themes and ideas can be explored quickly. Presenting and prototyping is a massive part of both figuring out any creative vision (is it going to work?) and communicating it to the team (these are the big ideas, do they resonate?). A ripomatic and tone video is one thing, but if it is static and doesn't get updated as the project mutates then it is as useless as a dead wiki page on the team's intranet. The more people you can present material and ideas to the more sound gets to influence, energize and motivate other parts of the team. If I can enthuse an art director by adding space and depth to concept images, or help finesse dialogue lines by recording them being read out aloud off the page of a first draft so they can be heard in a closer form to how they will be experienced by the player, then this is all part of figuring out what is important and what isn't important to a project. 

			It is a constant process of communicating and presenting. Reviewing and tweaking. Listen, think, react, communicate, repeat. Eventually, the game itself will reach a point where the direction is now embedded in the game itself – and all the documents and videos and crutches that have been used in pre-pro fall away – the only truth is now what is in the game itself – and this then becomes the only place to make decisions.

			You recently made a move back to a Triple-A studio after working for an indie for a while. What are the major workflow differences, and how does your role change from a smaller company to a bigger one?

			I'd say they are the same, expect for scale. The tools I've been using are the same (Wwise) the meetings are the same, the job is still problem-solving, but the difference in scale on indie enables perhaps one person to more comfortably handle the audio content for a title, this is also encouraged because of much smaller budgets.

			What do you see as the big challenges in game audio to solve next?

			We still need to figure out the information and communication thing, but this is a wider evolution that is happening across entire teams and across the entire industry, we need to stay connected to the changes in processes and ways of working. Technology and tools promise to make things easier, though the side effects of too much information, or the wrong audiences for the wrong information actually make this a bigger challenge. I honestly think we are at the point now where the technology is beginning to become invisible and frictionless for us to use, in the same sense that film sound designers focus almost entirely on the content, and worry less about technology and delivery. The next big challenges are going to be the games like No Man's Sky, new game ideas that demand completely new ways of adding or generating audio to support the experience – these games break all the rules for previous game's sound design approaches and demand entirely new strategies – in this sense, it is not possible to predict what games are going to pop up to push what new creative solution. I will say though that believable dialogue and performance is still something that feels a long way off for us, but again, all it takes is one title to do things differently, and to become successful, to change the way we think about how to produce and make things.
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			Allister Brimble began his career creating the soundtracks for best-selling Amiga titles such as Alien Breed, Project X, and Superfrog for Team 17. Having worked with practically every format since then, he currently runs the prolific audio production company Orchestral Media Developments with Anthony Putson.

			You're going to show us what you used to do to make music!

			I think first of all I'd like to show you something on the ZX Spectrum. Now, we were really limited on the Spectrum. We could play three notes at the same time. It had an AY-8912 sound chip literally three bleeps at once, so we were really limited. We were limited in terms of memory as well. We had a tiny amount of memory. On, say, an Android phone today, you might get 2GB of RAM, and on a ZX Spectrum, I've got 128K. I can't quite do the maths now, but that must be several thousand times less on the Spectrum. So we had to fit the data in a tiny amount. A tune today would take something like 10 MB for one tune. On the Spectrum, it had to be 1K so the rest of the game could fit in. 

I'm going to show you a little demo. I'm actually going to compose a track for you in real time if I can, the way we would have done it on the Spectrum, and I'll show you how some of these limitations could actually be quite creative. So we're going to load up a bass instrument. We've got four channels showing there, but we have had only three on a Spectrum. So I'm going to put the bass line in. So a simple bass line there, let's play that back. So we now want a melody. I'm going to choose a melody instrument I've created earlier [creates notes]. So we're going to have a listen to that [plays]. I'm going to add a few more notes at the end. OK, so we've got our melody, and now we're thinking, "Well, we actually want some chords in there as well," because otherwise it's just going to be so basic. So the way we did that, we'd actually alternate between three or four notes, very quickly, and that was called a single-channel chord, and you'll hear this all over game music from that time. So I'm going to just add the note in first, and then we're going to add the arpeggio to it [adds notes]. So this is without the arpeggio [plays]. So now we're going to add the arpeggio in. We want a minor chord here, which is 037. And we want a major chord here, which is 47. This would be done exactly this way on the Spectrum, but all the notes would be typed in at the end into an assembler one at a time. We then go back to a minor chord and finally back to a major chord. We'll have a listen to that [plays]. We've actually got the wrong chord at the end but you can hear what I mean there. And those arpeggios were used very creatively by some musicians, especially the likes of Tim Follin—LED Storm and Bionic Commando—they were all over the place. 

			If you like, I can show you something now on the GameBoy Color, which takes advantage of these arpeggios to the maximum. So we've got a game here called Chicken Run, that I did probably back in the 90s. You can hear the arpeggios all over the place there [plays.] So you get the idea, you'll hear a little arpeggio here. So there we go. That slide, that arpeggio slide. That one note stays the same the whole time, and the other note goes down, so it's like going "Didda didda-didda da." That's a thing Rob Hubbard invented.

			You had 1K to get all of the music in for the whole game?

			Absolutely. So the way we did this was, all of our music is actually typed into an assembler, and you can see it here on the screen. So we had a list of patterns. The music had to be split up into chunks, so we'd find the repeating parts and only save them once into here, and then have a list of patterns, that's the order in which they play. So you've got the pattern order here, and then down here you've got the actual note data, which you can see is literally typed in. And you have a list of instruments which you had to create up here and they all had their own little parameters, but today you wouldn't think of doing something like that. You'd compose on your sequencer and if you had to do something like this today where you've got no limitations at all, it would just be ridiculous, you'd be here for hours doing it. But because we only had three channels, it's do-able.

			If it didn't loop, how many minutes of music could play?

			Because of the sequencer on it, you could repeat different patterns at different transposes. So you could start one at zero, and then you could do like +3 and it would play the same sequence, but +3 and that took no memory to do that, well one byte to show the transpose, so you could get really long tunes in there. Five, ten minutes long.

			What were some of the other techniques that you used then to expand the music? You've got ten minutes, but you've got a game that lasts three hours...

			Musically, it's just coming up with several different motifs and patterns and using this pattern sequencer to play them at the right time. So you've got the transpose, but you could also transpose the instrument, so you could play the same pattern with another instrument, and that would take no memory at all. Other than that, you've got various things, you can do different arpeggios, you could make a really fast sequence of notes. There's a really long arpeggio which you'll hear Tim Follin do on games like LED Storm. 

			How about the instruments themselves? You've got a square wave?

			You've got a square wave, and you've got an ADSR, attack-decay-sustain-release, and that's the way volume goes over time. Then you've got the pitch, so you've got vibrato, is a very common one, so you can define the speed of the vibrato, and the strength of the vibrato, and you can delay it. So you can make the notes start with no vibrato and then the vibrato can come in later on.

			And what kind of effects would that allow you to create?

			You're talking like a flute-type sound, and you'll hear that on a lot of soundtracks on the ZX Spectrum, especially by a guy called David Whittaker, who was the guy on the Spectrum.

			How did the GameBoy compare?

			Something like the GameBoy Color here is actually the same as NES. The same sound chip. You've got three pulse waves, whereas on the ZX Spectrum you had a square wave, which is a form of pulse wave. This could have three different tones to it, so basically three different buzz sounds. And then the fourth channel was a re-definable waveform, so you could have a 16-byte waveform and you would have heard on this game the whistle sound I created there, and that was a little waveform. But the technology other than that we typed everything into assembler, just the same way. Not as complex as a Commodore 64—a much simpler sound, but it worked in context of these small speakers. You didn't really need that richness that the analogue sound chip on the Commodore 64 gave them.

			You were writing music on a keyboard and then translating it into your computer, or were you composing on your computer?

			I've always composed on the computer, on a program on the Commodore Amiga called SoundTracker. And there were various forms of that. There was another one called Delta Music which I then used. That was great, because in Sound Tracker the pattern lengths were 64 notes long, which meant a lot of data, which is too much for a lot of these. On Delta Music I could have sixteen-long patterns so you could break your music up a lot more into small segments, and that's exactly what you needed.

			Sixteen notes, or sixteen bars?

			It's four bars, depending on the tempo, with 16 notes within it, and we could transpose those on Delta Music as well. Now, most of the musicians at the time they typed the notes in one at a time. I think I got ahead of the game a bit and sped it up by creating some software which converted it direct to the assembler code, and it would look for the repeats in music and then only store them once in the code, so I didn't have to do it in the end.

			Then you moved on to GameBoy Advance. Was there any difference there?

			GameBoy Advance actually had the same sound chip in, or the same sound channels as that, plus two sample channels. Now, I got into the GameBoy Advance, I think, before anyone. So I actually managed to take the market quite well. A guy called Michael Delaney, who is brilliant, wrote me a sound driver. The big issue at the time was processing time. We didn't want these to take too much processing power, so we used the two sample channels direct, so we had those four synth channels, two sample channels, and our music took one raster line of CPU, which is tiny. Whereas the Nintendo driver took something like fifteen. So all the companies wanted to use our driver. Later on, they managed to split those two sample channels into multiple channels, so you ended up with eight channel tunes in some games.

			Can you explain what a sound driver does?

			The sound driver is basically a list of patterns, a list of instruments, and the note data. And this is all played by the sound driver, which is just the code that reads these in and plays them back. It's an interface between the data and the sound chip.

			You mentioned somebody created a sound driver for you. Were these things proprietary? Was everyone making their own drivers?

			You ideally had to be a bit of a programmer. I could do a little bit of programming, but actually my friend Michael Delaney who was really into this stuff and created my sound drivers, he would often look at other sound drivers first, like Rob Hubbard's. To see how he actually did it and come up with his own versions of them, for these handhelds. 

			Can we talk about some specific games before we move onto a different system. What was the first game that you wrote music for?

			I actually started on the Commodore Amiga. I did a lot of Amiga games for Codemasters. And then they went back to the Spectrum, because it was at the end of the Spectrum's life. So I did the Dizzy games. A lot of the Dizzy games on the Spectrum. And a lot of games from that. Dizzy Down the Rapids, Fast Food Dizzy, and so on. So it was quite good for me to go back to my childhood—the Spectrum was my childhood—and create music for those games again.

			Were you creating music for the Spectrum for fun before you got into the industry?

			I was playing with music on the Spectrum, so I would get some Christmas carols from a book and just type the notes into the ZX Spectrum BASIC language.

			Can you talk about Dizzy? Do you remember those days? 

			I came from an Amiga background, so I'd sort of learnt from a different perspective, and then going back to the Spectrum, I was given by Codemasters David Whittaker's sound driver, which was a game called Glider Rider on there had some of the best music ever on the Spectrum. So I was looking at this, wondering how the hell did he make such a good sound on it? So I worked that out, and then on the Dizzy games and other games on the Spectrum I tried to emulate what he'd done. I'd composed all the music on a tracker again, and typed the notes in one at a time. The same music actually worked on an Atari ST, which had nearly the same sound chip, and an Amstrad, so it was quite good. You composed for one of those formats and it'd work on three.

			Who made the decisions at that point in time as far as how the music played back in the game?

			That would be all down to the programmers. The problem with this was sometimes I'd compose some music, and I'd hear it back on my system and it would be fine, and you get it into the game, and it would start playing wrong. And of course, by the time it was in the game and out on the shelves, I'd never heard it and didn't realize there were sort of notes missing all over the place. 

			Were you giving them instructions like "If this happens, play this music," or were you just handing over music files and leaving all the decisions up to someone else?

			It was pretty much like that. Especially on these budget games, it was, "Look, we've only got space for one tune. Can you write one tune?" So really, you had one tune, and then a few jingles and they'd tell me they wanted a game over jingle, and a win jingle, and I'd do those. It was very simple. On the old GameBoy games, it was similar, but you'd have more tunes. You'd probably have eight tunes. They'd give us a list of game levels. We'd have a copy of the game probably to look at and compose music themes to each level. Even more so on the Nintendo 3DS, which I've got there [points]. There's a lot more memory on that, more sound channels, so we can do a lot more with it, and they can fit a lot more tunes in, so yeah, you could be writing 40 tunes on one of those.

			Let's talk about the Amiga. Many of your fans associate your work with the Amiga.

			That's right. Of course before then, so I'd had the Spectrum, I'd had a Commodore 64, and they were all synthesized sound, and we got to the Amiga and it was sampled sound, which was amazing for the time. They actually managed to get one sample channel out of the Commodore 64, actually some guys will be shouting and saying no, you actually got two channels out of it, but for most games, it was one channel. On the Amiga you've got four channels of sampled sound. A huge jump forwards, and that led to a lot of composers learning to create music with samples. Even guys you hear in the charts today often learned on the Amiga.

			So you've gone from chip sounds, where you're pretty much limited to square waves, pulse waves, and now you've got sampled sounds. But it still kind of sounds like chip music though. Can you explain that? 

			Yeah, I guess because you're still limited by the number of channels. One thing you won't find on the Amiga is the arpeggios that I was talking about earlier, because we didn't need to sample the whole chord, so we might sample a piano chord, you'll hear it in games like Project X that I did, so yeah we stayed very much within those restrictions of three or four sound channels. But with samples, so you get a much...not richer sound, but different sound, more realistic sound.

			One of the games you worked on that's a favourite of mine is Rock Star Ate My Hamster. Can you talk about the music in that game?

			Rock Star Ate My Hamster was written by a guy called Colin Jones. Very funny guy, good sense of humour. I don't think that game would be allowed out today looking at some of the character names on it. So we actually wrote lots of different tunes on there, but all of the tunes had to fit together in any random order. So they were written on a tracker, and the game engine would choose which parts would go together. Out of the four parts. You could either get a really bad tune, or we knew which patterns would go together to make a perfect tune, and which ones would be rubbish, so there was an element of randomness in there. But it was quite fun to play because you could literally get anything, and I wouldn't know, what tune I was going to get.

			Were you creating sound effects for these games at the same time?

			Yeah, I created all the sound effects for Rock Star Ate My Hamster. I can't exactly remember what we had in there. Probably crowd cheers and that sort of thing, but yeah... half my job is creating sound effects on all the different formats. In some ways, it's a bigger job than the music.

			In what way?

			The sounds have to fit the actions perfectly, so you have to match the timing of the sounds with the actions. Music you just play it and it sits there, on the whole. There's a lot of creativity to be had from sound, especially when you've got limitations. I can show you some of that now. 

			A lot of my stuff is on the Nintendo 3DS. Now I am limited on memory on that still, because samples take a lot more space than synthesized sounds. So for instance, in this game Fluidity Spin Cycle I had to create the sound of a bird ambience. Now, what I could do is provide them with one long twenty-second bird ambience, and it would take all the memory for the entire sound in the game. So I couldn't do that, so I split them up into individual bird tweets and I wrote a little script, let me show you. I wrote a little script which selects the sounds at random, plays them at a random volume, a random ADSR, which is the attack decay sustain release, a random modulation, which is a pitch variation, a random pan position, the stereo left-right position, and a random pitch, a transpose. So I'll show you the individual sounds. So these were the sounds [plays them] and they're all tiny. When they're run through my script, they generate a different ambience every time in the game. So every time you play the sound it's going to be different. If I just had a set sound, you would get the same set of birds every time, and by the fifth time it would get really annoying. I think that's a good example of how the limitation there has actually ended up with something better.

			I've got another example here for you. Again, on the game Fluidity Spin Cycle, in the game I had to make a lot of creaking sounds, things like baskets lowering down, a tree falling down, and I think I had to make something like thirty creaking sounds for the game, so I had to work out how am I going to fit all these in the game. In the end I used something called granular synthesis, so I found that a creak is made up of lots of individual clicks. If you analyze it, I took one of these clicks, you can hear that click now. It's simply that click. I wrote a script that would randomly play the click in the same fashion as a real creak, so it would be speeding up over time. Here are some for the generated sounds I made using that. So that's one, you've got the lift lowering. Different again, you've got swing bars in the game. And one of my favourites was a wooden bucket because it's slightly higher-pitched. You see I've got these long evolving sounds and they take no memory at all. That sample that I used was 3K in size.

			Can you tell me more about the ambience for that game? The process sounds fascinating.

			An ambience I had to create for Fluidity Spin Cycle, we had a prehistoric level in the game. Again, if I created a long ambience, this will take many megabytes of memory. So I grabbed just a few small prehistoric type sounds. There wouldn't have been birds back then, I figured, because the dinosaurs were the birds, according to Jurassic Park! So here's some of the sounds.... These are really short. So I created a script to play these back randomly with various effects on. Every time you play this ambience in the game it's completely different. And here are the ambiences, well two of the ambiences I generated. One of the best things about this was the ambience would literally go on forever and you'd never get bored, there'd never be a loop.

			And how much space would you have had for all of your sounds? How much did this process save you?

			All of the sounds and music in that game had 10MB. So that's the same as one MP3.

			Can you talk a little bit about the move to CD and how that changed your processes for space constraints?

			Yes. Of course, before that I had all of these restricted formats, and suddenly, comes along the PlayStation, and everything I'd learned meant nothing. I now had to compose the music in a studio, on different equipment. I had to use a sequencer, like Cubase, so I had to start again from scratch and learn very quickly. I think one of the first games I did like that was RollerCoaster Tycoon. But then, after I think five years of doing CD music, the handhelds started to come in. The GameBoy Color was doing very well. And of course these had exactly the same restrictions as the old stuff I used to do. A lot of the musicians at the time had only started at the time of the PlayStation, so of course I had this old-school knowledge that allowed me to capture the market on these handheld systems. 

			On the PlayStation, because it was just a stream, there was no memory limit really, it was just the CD, streamed off the CD. So it could be any length. You had to leave enough space on there obviously for the game. And the graphics, but other than that, you were not very restricted at all.

			For me at that time, they weren't doing that much in the way of interactive sound, but that is one way you could use it, by overlaying different streams at different times. However, I think, and a good example is the Nintendo Wii U, that it's still better for the computer to be generating the sounds in real time. You've got games like Mario World and they win awards for sound because the sound can change over time. The instruments can change. You can speed it up, the tempo. On a PlayStation you're talking about fixed tracks, so there was very little movement in creativity there.

			Mortal Kombat was probably one of the biggest games you worked on. Can you talk about that project?

			The Mortal Kombat version I actually composed for was for the Commodore Amiga. And I went to Probe Software and sat in front of the original arcade machine to hear what it sounded like. Then I got all the tunes back on a DAT tape and I had to transcribe them into four-note polyphony, which was very tricky. In fact, three notes because we needed one for the sound effects. One of the in-game tunes actually had to be in one channel, because they wanted three channels of sound effects, so I ended up putting the kick drum, the snare drum, and the bassline in one channel. 

			I had to slot the notes in one at a time. I sped it up a lot so the tempo is really quick, so I'd put the kick and then the bass straight after, but it was so close, that you couldn't hear. You'll hear that on the Commodore 64 quite a bit. They'll add little bits of noise at the start of notes, like a bassline. You'll hear a little hi-hat. So actually playing at a different time to the bass.

			You mentioned before that game music has come full circle. Can you explain that?

			I started on the Spectrum and the Commodore Amiga, and they were very limited formats. We got onto the PlayStation, which was all CD music, and of course, I had to change completely to be able to compose for that in a studio, but none of the things I learnt before meant anything. And then we come back almost full circle to the handhelds which had once again the same limitation that I first had, so for me it came full circle. The funny thing is, as these handhelds get more powerful, the number of channels goes up. GameBoy Color, four channels. GameBoy Advance, six channels. GameBoy DS, sixteen channels. GameBoy 3DS, 32 channels. So we're actually now going up and up in this, but I'm still composing in the same way as the Amiga. On the other side, you've got iPad games and Android phones, iOS phones, that just play MP3s for the tunes, so we're going back to the PlayStation, so it hasn't really come full circle, it's sort of going like in a sine wave up and down and then split off in two different routes now.

			And you've done some Facebook games. Where do they fit in there?

			Yeah, Facebook games are my least favourite. The sound technology on them was dreadful. I'm not saying anything bad about Shockwave, it's a great system, but the sound implementation is not good. Mostly because they're forced to do it this way because you need to be able to download the games quickly on a slow Internet connection. So all the sounds have to be poor quality MP3s. And I think it shows in the game. What that also means is that looping sounds don't work properly. MP3s loop unfortunately with a little gap at the start, so things like driving games, it's very important to loop smoothly. You just can't get that on a Facebook game. [The computer is] downloading the game first. You'll see quite a pause to start when it loads up and then it will play from there. There might be some streaming elements as well, but the music has to be low quality. We're talking 48kbps MP3. And even the poor quality stuff you might run on your phone is 128kbps.

			So how do you make your music sound acceptable at that bit rate? I won't even say "good," but just acceptable?

			Well, sometimes we've got no choice, so we'll compose this music that we think sounds great and then the game will get released and they have re-sampled my 320kbps MP3 down to 48 or even 24 mono, and it sounds useless. So sometimes it's out of our hands. I try and encode it myself when I can, but it doesn't always happen unfortunately.

			Your recent work has been for Nintendo DS and its subsequent incarnations.

			Nintendo DS, we've got sixteen channels of sound. You've got a sound scripting language on there from Nintendo which is brilliant. It allows you to do all sorts of stuff, as I showed you with the previous demo. The sound was eight channels for music, eight channels for sound effects. So yeah, you could do pretty much anything, and you could still play the old sounds from the GameBoy advance and GameBoy Color, so you had those four synthesized channels as well.

			I notice quite a difference between the DS speaker and the headphone music. How do you balance what you write for such different playback?

			That's right. Actually, on all of the handhelds they have very small speakers. On the GameBoy Color it was actually mono. I think the DS was mono as well, and then you got to the 3Ds and it was stereo. But they could play no bass sounds, they had no bass content, so I have to make sure I compose tunes that have quite a high bass sound in. Now, the trouble is, when I do that, they sound quite poor on headphones, so I have to make sure there's enough bass content for the headphone users, and enough for the speaker users.

			I love hearing about all these constraints. Constraint can really be a blessing and a curse. Can you talk about some of the benefits of the constraints you face?

			I guess first of all, you've got the challenge, which I've always enjoyed. For me, it comes naturally having been brought up with the early computers anyway, so I enjoy it. I like the way you can get benefits from it as well. For instance, the randomness in sounds, you can change things real-time, you  can play things so they play at random pitches and volumes and they don't get annoying. The downside is that it's a lot more work that goes into getting it to fit into the space, the Spectrum games at 1K.  It's a lot of work to actually fit stuff in on that. Another plus side is not many people can do it, so at least I have a niche market in these tight situations.

			You've worked on some games that were based on popular films. The audience in a way have a sort of set of expectations about the games sound from the film. How did you cope with that?

			On the whole, we would get music from the films, and one of the things I had to learn how to do well over the years, we got so many of these types of projects, was to transcribe them, get them to work in four channels. So for me, it was listening to the tunes and working out what are the major components of this tune? Is it the melody, is it the bass-line? So I might get the bass-line in, the melody, and then see if I can fake the other stuff, just to make it fit round that. It's just getting the major components in there, so people can recognize the important parts. If it was a licensed game, it would invariably be music from the film, like Chicken Run, that we did on the GameBoy Color. Occasionally we wouldn't get the rights and we'd have to do original stuff in the same style. Now, back then you could get away with that. If you did that today you'd probably get sued, just by copying the style. So you have to be really careful.

			Can you talk a bit about Alien Breed?

			Sure, Alien Breed on the Commodore Amiga. It was the first ever one-megabyte game for the Amiga. Before that [it was] 512K, and [so now] you had a little bit more space for the sounds. The aliens in the game, the sound effects, not many people realize they were created from newly born kittens. Our cat had just had kittens and I just had a new sampler. I managed to record one of the kitten's tiny meows, and by mistake, I fell on my keyboard, and it played the meow three octaves lower, three notes at once, and it sounded exactly like an alien scream. So I added a little explosion to it. So not many people realize that you're actually killing off poor defenseless little kittens. Not really. No animals were harmed!

			The music for that game was inspired by Rob Hubbard on Commodore 64, a game called Knuckle Busters. I listened to that music a lot, and one of the things I liked was the length of it. It was really long, something like 25 minutes long. So I did the same on the Amiga there, lots of small sequences with lots of tiny waveforms to create a much longer piece of music. One of the things about the game was the speech. And not many people realize my mum is an actress, so she did all the speech in the game. Lynette Reed. No longer with us, unfortunately, but her voice is still on the games for all time.

			Often, I will get feedback from the development team. We had a great guy in charge, Martin Brown at Team 17, and he would often say to me, "Allister, I want to change it up in this game, I want it to sound more military, in this game we've got a more military theme on the intro." So I'd add like a military snare to it, and maybe create a new theme around that. And then I think [for] Tower Assault we went a lot more serious, so we started with a huge drone, and he said, "No, Allister, I want this to be a bit like Terminator." So when you listen to that, you will almost hear the Terminator style theme there.

			You did some music for a theme park. How did that come about?

			It was about five years ago. A guy that used to play Superfrog actually works out there in Abu Dhabi for a marketing company, they phoned me up and said, "Allister, we're making  a new theme park here.  A new indoor theme park called Summit in Abu Dhabi. Can you make me a soundtrack similar to Superfrog?" So I had a go, and he liked it, but he didn't think it was quite right. And in the end he worked out, "Allister, the reason I don't like it, is it doesn't have the frog sounds in anymore." So, of course, I replaced the frog sounds with some other little sound effects, more theme park related, and it went down a treat after that.

			I'd forgotten about Superfrog!

			For Superfrog, the Team 17 guys, Rico and Andreas the coder, came down to my house to actually program this in Devon. And we didn't know what sound to do for the splatting sound when you jump on an enemy, and Rico was just mucking around with the microphone and does like a fart sound into the microphone. We actually put it into the game. It was absolutely hilarious. We just put it in for a joke, but in the end we kept it.

			Can you tell us about Amiga Works, your recent revisiting of your work?

			Amiga Works was a Kickstarter-funded project that I've done recently to bring back all of my own Amiga game tunes, but to modern standards. Now I thought, "Yeah, OK, no problem". And I set about doing it, and I realized because I've got none of the restrictions on a sequencer today, I can do anything I want. I actually had to restrict myself in the way I would on an Amiga, so keep sounds quite tight and close together, and not overlapping sounds too much. I ended up having to record some of the original synths again, that I'd used to make the Amiga music. I had a Korg 01 synth, and a Kurzweil  K2000. I remade all those sounds from scratch, but added a load of new sounds as well, so it's up to current-day studio standards. I also improved the compositions a little bit. Back then, I was OK, but there were some points in the track where it would just get boring and loop round and I've tried to mix it up a bit, give it a bit more interest. It brought back memories of all my original work and playing these games. I loved playing games. It was really great to revisit them once again.

			What would you say more generally are some of the biggest changes over the course of your career in the world of game audio?

			The biggest changes in game audio are the amount of memory you've got to play with now. We've gone from 16K or less up to 2GB or more. The other thing is, a lot of the music today would be created in the studio. There are no restrictions at all. In fact, you have to restrict yourself in order to make a good track, whereas before the restrictions would do that for you. For the Nintendo 3Ds, I still have to write my own little bits of code, just scripting. I quite enjoy that. The music is treated in a completely different way now. On iOS games now I'll be using my studio, I'll be using Cubase instead of SoundTracker. Strangely we still stick with SoundTracker-like program for the Nintendo 3Ds. Because we're still restricted to 16 channels, and we like to be able to see clearly where the gaps are in the tunes, where we can use more of the channels.

			Another of the restrictions on the older formats was that you had no effects. By effects I mean audio effects. On a modern track in a studio on a sequencer you can add reverbs and echoes and any sort of effects that really richen the tracks up. Back then you had none of this. It was all completely dry sound. You had to work a lot harder. You could actually fake echoes, by playing another note after it, at a lower volume. And that way you'd get a sort of reverby effect. You had to program it all. 
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			Starting at MicroProse, John Broomhall has served as a composer, audio director or sound designer on dozens of games.  His contributions range from 90s classics like X-COM and Transport Tycoon right through to Xbox One's Forza Motorsport 5 and beyond. He's also a leading commentator and journalist, BAFTA Awards chair and co-founder of the Game Music Connect Conference

			How did you get your start in games? 

			I started working in video games in 1992 as an in-house composer – one of those rare beasts – and it was a fantastic, wonderful time. I worked on loads of great projects, then went on to manage audio production and sound design. I became very interested in sound design, which to me is just as interesting as music in terms of how it's blossomed in the industry. So, I worked on a lot of sound stuff too, and voice direction, and became freelance about ten years later – and I've been working in video games ever since on projects as diverse as little mobile phone games right through to, for instance,  Forza Motorsport 5, which was a key Xbox One launch title. 

			Can you talk about composing for games in the early 90s? 

			It was a wonderful experience, but kind of puzzling, because I came from professional recording studios as a session keyboard player and arranger. The technology at the time in those studios was twenty-four track two-inch tape, mixing boards, outboards, reverbs and EQs and all of that. Everything was recorded pretty much down the microphone. Synthesizers were certainly around, and MIDI was just starting to happen. And then, I went from that into this weird world of game sound. And you're arriving on your first day, really glad that you've got this job as a in-house composer, and you're going to get a salary for writing music every day – fantastic. And then you get there and think, well, where's all the gear? Some computers, a couple of keyboards, and that was pretty much it. And of course I realized really quickly that the formats I was going to write music for were very limited. 

			I ought to explain, back then, you would have a 'sound card' installed in your computer. It was like a primitive synthesizer. And if you had one of those you were quite the hardcore, geeky gamer guy. However, a lot of people relied on the PC beeper, the little speaker built into a PC for sound feedback. It's very interesting that even though it was so basic, people would still use that, because they still needed audio feedback to support gameplay – so you met that most basic of levels. We supported the PC beeper, amazingly. But the most common sound card format was a Sound Blaster – you're talking about a nine-voice FM synth card. No frills, no effects, nothing like that. Absolutely basic and although it did have a digital sound capability, it was kind of worthless in terms of games, because for one thing we shipped games (hard to believe now) on floppy disks. So if you bought a MicroProse game – the company I first worked for – if you bought a MicroProse flight simulator or strategy game, it came in a massive box with this enormous manual, and say, twenty floppy disks, and you sat there all night feeding these disks into the computer to install the game. And at some point as you ran the game, it would ask you what sound card you had. So you'd either have the Sound Blaster or you'd maybe have the rather more luxurious Roland LAPC-1 card, which for those who know anything about old synths, was kind of like a Roland MT-32 – but on this enormous sound card, which you literally had to insert in the back of your PC, screw it down, and connect in. Then there were various other variants of these things, but essentially you were looking at FM synthesis or this Roland card as the main formats. 

			I soon realized that music could sound quite good on a LAPC card. On a Sound Blaster, not so great. And it was obviously going to be a real challenge to create something that sounded good. So I was very fortunate I got to work with a guy called Andrew Parton who was going to prove absolutely key to me being able to interface my creative skills with this esoteric technology. I guess when you think about it, when you look back, half the job was writing the music, and in a sense, if you could do it, that was the easy part, but the other half of the job was battling with technology. Technology was very dominant in what you could achieve, and that meant that a big part of your week was just spent massaging what you'd got and just trying to make it sound good on these formats. And we learned to get better and better at it. I think my first efforts probably weren't that great, but by the time we got to X-Com and Transport Tycoon I'd figured out strategies for trying to get the best out of these cards. 

			What were some of those strategies? 

			There were some really simple techniques. It sounds really basic now to say it – I'm kind of laughing at myself saying it – but MIDI echoes. So you've got nine voices, therefore your arrangement skills have to be honed pretty fast because you have to be tidy in your MIDI. If you've got note endings that overlap another note, then you lose a voice. So you get really cheeky with your arrangements to make sure they're as scant as possible but still deliver the musicality of the piece – great discipline. But you also have to be a good housekeeper with your MIDI to make sure that you're not stealing channels that you don't need to steal. Let's say you're only using six voices at a given, particular moment in the piece, then there's no reason why you can't put a MIDI echo on one of those spare voices (or channels) of something that's there in the piece as a musical part. And the more you can do that, the more things sound like they've got a bit of reverb on them. So that was one technique that springs to mind – very simple, but effective. Otherwise you're talking about absolutely dry FM synth, and it just doesn't sound very appealing. 

			But something else I used to do – another very simple technique – was to double something on another channel and detune it slightly – just put the two things slightly out of tune, so you get maybe a fat bass sound. Beyond that, General MIDI was starting to come in as a supposed standard, although it was something of a joke really because General MIDI sound cards did not all sound the same – at all. 

			Back then, I heard stories of composers having to edit music in hexadecimal editors, which horrified me, but I was very fortunate because the programmer I worked with, Andrew Parton went out of his way to interface me with the technology in a way that made sense for me. He knew the background I'd come from, and he was also a great musician himself. So he realized I really wanted to use my midi sequencer of choice, which happened to be Steinberg's Cubase, running then on an Atari ST (and later TT, the Rolls Royce of Ataris). He set things up so I could address these soundcards via MIDI from the computer, from the sequencer, as if they were hardware synths in a rack and that really made a big difference for me. And then he wrote really useful utilities that ran on the PC. So here I am on my keyboard, my MIDI keyboard, and the Atari, and over here is a PC, and rolling on that is this really simple graphic that showed me when I was stealing voices. If I went over the nine voices, the whole screen flashed red, it was really obvious. So that's how I kept optimizing the voice count when I was writing music, and you had to be really careful with your MIDI note endings! 

			When you were writing for sound cards, you've got all these different cards, from the high-end Roland cards to PC beepers. Were you trying to write for the highest quality cards or were you writing a single line?

			When I first started writing music for these formats, I went down what seemed the easy route which was to write for the more capable format. It was more rewarding to write music for the LAPC-1, and then kind of degrade it to fit onto a Sound Blaster or AdLib (a similar card). And you're going to lose half the voices, basically. LAPC had some reverb built in, so everything obviously was going to sound a lot better with that. But even with the LAPC-1, make no mistake, technology was determining content here because there are things you just can't do. You couldn't do atmospheric things, and you couldn't do things that relied on the aesthetics of the sound itself, because even on the LAPC-1, the sonics are very rudimentary. So technology was absolutely driving the nature of the content. And that's interesting to me because it's so clearly changed – hugely – and alongside that, we've seen the development of sound design, which has blossomed into a wonderful, rich storytelling device in itself. 

			In those days, you had to rely on tunes and melody to carry the meaning of what you were trying to do, and of course at a time when sound effects were so rudimentary, music was the glue. I think that probably right back then, a kind of wall-to-wall music culture started, because music was the thing that would keep the whole audio show rolling. So coming back to the question of whether you wrote for the better format or started with the lower format: I fell straight into writing for the better format. It was fun, and then there was this awful job you had to do of trying to make it sound any good on a Sound Blaster afterwards. But I realized over time that this was not the best approach, and actually it was better to tackle the difficult thing first i.e.  to write for the Sound Blaster format, the FM synth because if you could make something sound good on that format, you were home and dry, and then upgrading it was just a joy. Then you also had some fun downgrading to a monophonic beep for the PC speaker eventually as well. It's really interesting that technology so controlled what you could do. And yet in the face of that, people did some amazing things. For me one of the games that I still get emails about today from people saying how much they love the music, was X-COM/UFO: Enemy Unknown and  X-COM: Terror From the Deep. They sold millions of copies and people had a very rich experience playing them, audio wise, even though as we know, the aesthetics of the sound was nothing compared to what we can do today. And for me, when I think about say being involved with Forza Motorsport 5 and orchestral recording of my music at Skywalker Sound with San Francisco's finest – it is literally from sound card to symphony. And that's changed the nature of what we can achieve with music. 

			The Amiga was so different from the FM synthesis, because now you can sample sound. How did that change your process and how you approached music? 

			The Amiga, I have to say, I really struggled with. To successfully write music for the Amiga, I think you needed to come from that mod, tracker kind of background, where the way of creating music was very different to notation. The amazing thing about the Amiga was it was digital. The terrible thing about the Amiga was… it was digital. It had four channels, two hardwired left and two hardwired right. The sound was 8-bit, and at MicroProse I eventually just learned to go to people who were brilliant on that format – people like Allister Brimble did a lot of Amiga work for us – because I found it really hard to get my head away from MIDI and notation through to working with samples and tracker-type software, which was the best way to get something good out of the Amiga. I can remember B-17 Flying Fortress, a MicroProse flight simulation. I'd written this kind of Glenn Miller-esque music. And it sounded pretty good on a PC, for what it was. But then trying to translate that pseudo-big band to the Amiga was a complete nightmare. I remember there were two reviews I read side by side. One said, "This is one of the best Amiga music things we've ever heard," and the other review said, "This is such awful music it makes you want to tear the wires out and throw your speakers away". 

			Were you making sound effects as well? 

			Another aspect of how the technology was effectively driving the nature of the content of music in games, is the fact that at first, sound effects were extremely rudimentary. They were figurative, symbolic things that didn't really sound like the thing that they were purporting to represent – but they were important for gameplay feedback. If you rode in a car in a game, and you heard a noise that sounds something like skidding as you're on the edge of the grip of the tyres, that's very important, you need that. But sound effects were sparse, and therefore music was a glue that would sort of bind together the aural experience of playing a game – so music was very important. It led to a bit of a culture of wall-to-wall music, which we still have now in some games, and in some games it's wildly appropriate. However, I think music is getting more sophisticated in terms of its application, and we think much more about why we have it. But back then it was a binder, it glued everything together. These formats, like the Sound Blaster and the LAPC-1 card, I mean they just didn't sound that great, so you couldn't rely on the aesthetics of the sound – like a bell tolling or a beautiful piano. Just because you have a preset, "piano sound" doesn't mean it actually sounds like a piano! So, you had to rely on notation for that reason. And also because of the fact that music was something you could use to help tell the story or set the scene. Music would kind of hold the experience together from an aural perspective. So that was another way in which the technology was in control and it was driving what was possible and I suppose that's why game music of that time sounds the way it does and compositionally is the way it is. 

			Struggling with these formats was tough, but some great things happened within the constraints of the technology. People did some amazing work, and you learned to cope with the restrictions and to find work-arounds and strategies to address them. By the time we got to Transport Tycoon, I think, I had learned how to get the best I could out of a Sound Blaster card. I learned to start with the Sound Blaster card, make the music sound good on that as best I could, and then upgrade that music for the better soundcards. And that really helped a lot. Transport Tycoon was written specifically for the FM soundcard and is probably one of the projects most dear to my heart really from those times. And it's been an absolute pleasure, honour and a blast to reboot and re-record it again recently. 

			I can remember my boss coming around the door of my office back in the day (not a studio, an office really) with a floppy disk and saying, "Install this. This is a game that we're probably going to publish which you'll probably need to create music for. Have a look at it." And then immediately I was hearing that the QA department, the testing department, were saying this is a great game, and this guy Chris Sawyer who made it is a genius. I thought it was amazing, and it inspired me musically straightaway.  There was what we'd now call an attract sequence – you've got this screen of the game just playing itself, and there's just this sense of movement and the big city kind of vibe and time passing, which led to the musical riff which the game starts with – and the theme tune came out of that, and it was quite jazzy. I should say, I'm a keyboard player. What I'm doing in video games I don't know! I'm a jazz piano player, really. So I'm here as an interloper all these years, but gospel, blues, jazz, that's kind of my love playing-wise of music. And that's something which got a little bit lost in the fray in video games because it's not something you hear in many games. So this was an amazing thing that people liked this music, they felt it really fitted. Both Chris Sawyer, the creator of the game, and the then-UK publisher, called Paul Hibbard both really liked it, so that was cool. 

			Then shortly after that, I went away on holiday with my wife and about four in the morning I woke up with all these tunes and motifs, which proved to be most of Transport Tycoon in-game music, running around in my head. I thought, "Ah, I have to remember this in the morning – these little ideas, they're great, I think they're going to work." Eventually I realized there was no way I'd remember all this stuff, so I crept out of bed, and recorded all these little things into a dictaphone – and that's what I took back to the office and crafted into what is the Transport Tycoon score. 

			So… in those days, it was FM synthesis. It was the Roland LAPC card, General MIDI cards, and it was a labour of love. I was just trying to bring everything I learned from working in pro recording studios previously, and all the quality control, and the attitude of that to games and even within the limitations, just to make it sound as good as I possibly could. General MIDI as a standard was a bit variable, at least, to my ears – the GM cards all sounded different so we even did different mixes for different General MIDI soundcards to ensure everybody got the best musical experience they could. 

			Fast forward to 2013 and I was amazed and honestly really delighted to find myself talking to Chris Sawyer again about recreating all this music for a new version of the game for handhelds, mobile, tablet. I'd always wanted to do something more with this music. In fact I had actively considered ways I could somehow re-make the music with live musicians and today's technology, maybe fund it somehow myself, say via a Kickstarter or something. So this was a very special opportunity for me. And because of the whole thing of my love of jazz and blues and gospel music, it was kind of full circle for me too to be suddenly playing and recording this music with today's technology, live musicians, and making the music sound like I had heard it in my head, right there, on holiday with my wife, as I crept out of the way with a dictaphone – because that fateful night I wasn't hearing FM sound cards – I was hearing saxophones and trumpets and real drums. So it has been an absolute pleasure. And I'm very thankful to Chris Sawyer for that opportunity. 

			What do you see as the role of music in games? 

			Music creates atmosphere, it creates emotion, it's great for scene setting and it can help tell the story. It can inform the pictures, it can work against the picture and tell you some other message that contradicts the pictures. It's very powerful. 

			So let's say you have a picture of a boat bobbing about on the ocean and the sun is shining, there's no-one else around. We know that if you put happy music with that scene, it will tell you that everything is cool on that boat, and all is wonderful in the world. No problems. But put in different music and the music can suddenly make you realize this boat is dreadfully under threat and something awful is going to happen on that boat. It can be a sad boat. It can be a happy boat. It can be a pensive boat. You know what I mean? Music is very, very powerful, but what's interesting about it is that, in games, I think for quite a while, music was the only emotional signifier we could use, and arguably we maybe overdid that a bit and used music as kind of a blunt instrument – a sort of emotional sledge hammer to crack a nut sometimes. 

			It's interesting to me to think about the journey of game audio through the last, say, twenty years. And for me that journey is 'figurative' to 'scientific' to 'dramatic'. So with figurative sound effects in the early days – FM sound effects and very low-grade digital sound effects, we couldn't really make the world sound real – we had to provide player feedback and navigation points of reference. We had to solidify player actions with sound that would reinforce what they're doing in some way but it was figurative, symbolic i.e. not very real sounding. Then technology started to enable us to do much more. And that was a very interesting period because suddenly you can have lots of digital sound – and then FM synthesis was out the window. You have games like Wolfenstein and Doom coming along that have digital sound now and we went from one channel to four to eight, sixteen, to thirty-two. I'm covering a lot of years here, but the soundcards in the back of the machines now had DSP effects. Reverbs and whatever. And suddenly people could start to actually contemplate modelling real-world acoustics. And they could have enough sounds (particularly with clever prioritization and culling of sounds and all of that) to build something that was a not too bad aural representation of the world being portrayed by the game itself – and actually very powerful, because it really does make a huge difference to bring the world to life with sound. Ambient sound – we could suddenly have much more ambient sound, and that was significant for music, because now sound could carry a scene. You didn't necessarily have to tell the story with music. So we filled our game worlds with hundreds of point emitters making sound – digital sound. And CD-ROM came along as a delivery format, so we were now able to ship many more sounds and then DVD came, and so on. People really got very clever about programming in what I would call a 'scientific' approach to sound delivery, literally trying to model the effect of weather on sound – that sort of thing. Occlusion, obstruction, all these things that definitely made the sound more believable. The quest was for reality. But actually, what is reality when it comes to sound? 

			I remember a seminal moment for me was going to a seminar with a wildlife sound guy called Andrew Wilson who is now a re-recording mixer. He was doing a lot of wildlife sound production. And we went there just to see what he did, and learn whatever we could from him.  We sat at his mixing desk and he showed us this scene which at the time was very well known, of whales beaching themselves to get baby seals off the beach for food. It's a little bit grim. But anyway, you've got these massive animals throwing themselves somehow onto a beach which, in anyone's book, is going to be a big sound moment. And the sound was really impressive. I don't know who asked him first, I guess I hope it wasn't me, but somebody asked him how did you record that? And of course he laughed and said well, there's nothing real in this. This is all artifice. So there's a tank sound in there, there's a reversed tiger sound, there's this, that and the other. There were all these sounds that had been put together to sell the moment – to sell this experience – to communicate something about it. I suppose it was like an epiphany for me – that the things I heard in TV and film were not real. And I suppose I felt a bit dumb about that. I mean, what did I think when I saw a wildlife documentary, and I'd see an ant eating, and you'd hear a little munching sound. It's like, right, so we've got a really small person with a really small microphone. I mean, I know there's contact mics and stuff, but it made me watch wildlife documentaries with quite a different mindset. 

			I remember I saw one not long after with a baby owl flying out of shot supposedly trying to get out of the barn to follow its mummy into the night and learn how to hunt, but it kind of misjudged the position of the hole and hit its head and it came straight back down – and somebody had put a (bop) as it supposedly hit the roof and you just think "nah." So what is real? And I think what I began to realize is that sound for pictures doesn't have to be real. The mix doesn't have to be real either. Even when what you're trying to portray is supposedly the real world. So 'scientific' isn't necessarily the answer either, we found out in games. 

			Plus, we were using music as an emotional sledgehammer, wow –  you've got these big orchestral sounds (people started to get budget to record orchestras) so you've got this rich chocolate cake orchestral thing shoved into the whole mix, and you end up with, if you're not careful (and a lot of games did suffer from it around that time) cacophony. It's just a mess. Walter Murch, the godfather of sound design, wrote an amazing thing about 'dense clarity and clear density' and what he learned mixing sound in Apocalypse Now. Once more it was an epiphany for me, hearing him talk about it, and realizing again that to tell the story and to communicate something with sound – not only does the sound design not have to be literal, but the mix doesn't have to be literal either. As he famously said, I forget the exact words, but let's say there were five sub-groups, five aggregates of sound in his mix for this scene in Apocalypse Now. Then he introduces a sixth one, and it all goes to mush. It's like, it all becomes another aggregate in itself. He said it wouldn't have mattered if it was the sixth layer or the sixty-sixth (or something like that) because the focus is lost. So you choose what the sound focus should be and cull what you don't need. I think with games, we've learned a lot about that – which brings us to 'dramatic'. Figurative to scientific to a 'dramatic' approach. You realize that actually what makes sound entertaining and compelling is not necessarily realism (or our attempt at it, our perception of whatever that might be). But we can manipulate sounds. We can introduce sounds to scenes that are nothing to do with what we're seeing on the screen, but are there for emotional impact. If you think back to the boat bobbing about on the sea – you could just as easily achieve the exact same emotional effects with sound – the ambience can be dark and foreboding or it can be happy and light... 

			So, regarding music – in a world where we can now have very sophisticated sound, where the soundscape, the ambience of the world pulls the experience together aurally, then I think music can be used in much more subtle, more sophisticated ways. All of this is good, and it's great to celebrate how far sound and music has come. I think it's a great moment in game audio in terms of this season that we're in. It's very interesting and I think artistically it's going to be the richest. But before I get too po-faced about it, I mean, Mario Kart 8 or Transport Tycoon – are games where music is still the glue, and it's great, and it's perfect and there's a cultural thing with that, a style thing with that, which is completely appropriate. However, even with those kind of games, there are new possibilities, because of where we are with technology now and with tools – there's no question that interactive music tools that we struggled to create fifteen years ago are pretty much there on a plate now in middleware. So now I think even when music is the soundtrack, the glue, then you can still do really interesting things with it. 

			For instance, Peggle, integrated with the gameplay – and  I loved Beatnik Bandit, for that very reason, just completely integrated in the game. It's great to see stuff like that. So even when music is the backdrop, we can do some very nice things with it now. 

			Can we talk a little more about Forza. Simulation games are obviously a whole different bag from regular games. You've touched on that a bit with sound, but also with music. 

			Racing games are really interesting. On the one hand you are doing something that you would say is a simulation, and yet, I think that doesn't necessarily mean the sound needs to be literal or that the mix needs to be literal. Because you're still looking to tell a story which people will take as 'real'. I think the word here is "authentic." That's a good word to use. You need to communicate the immense power and the experience you get when you stand next to a Formula 1 car, for instance. I've spent many hours trackside trying to capture the sound – it's like the holy grail of racing game audio. When you're in the garage and the car is running next to you, you think, "wow, it sounds really loud", and then they blip the throttle and it goes to like 17,000 rpm and it's "Woah"! I mean it really is, it's almost like... well I've been at live gun shoots and that's pretty terrifying and impactful – Formula 1 is almost the same experience. So to communicate something about the drama? You know, it takes more than being 'scientific' I think. So even with racing games I think there's license for going beyond 'real'. It's an interesting challenge. 

			Racing games are problematic, obviously, because you have this massive noise of the car engines and I suppose, depending on your point of view, it should be the dominant thing. It should be everything for some people. Other people would like to hear some kind of rocking music, or electronic music all over, and certainly music in terms of its role in those games can clearly pump you up and can definitely get the pulse racing and that's all good. But the great danger, the ever present and clear danger is cacophony. For me, some of these games can sound really messy, so you have to mitigate that. People do some really crazy things to mitigate that problem – like real-time notching of music EQ based on the car engine frequencies – that's very clever. One of the things that was interesting working on Forza 5, was that they decided they wanted to have an orchestral soundtrack – orchestral music throughout the game. You think, "Great, OK, beauty, majesty, you know, awesome cars. I totally get that, that's great." It was an interesting prospect to think about how that would work for the racing section but they had a very clear vision for it. Way before I got on board working as a music supervisor and as the second composer – they'd already figured out and prototyped all of this and decided that the way they would deal with it was a prescriptive instrumentation and orchestration – to leave room for the car sounds. So this made it really interesting and there was just such clear direction from them. It was a great thing to work on. 

			I hear different perspectives about what an audio director is—a creative role where you're ensuring a consistency of vision, or a more managerial one where you're stuck in spreadsheets and asset management. What is your experience of audio direction?

			Well, I think for me it's always been a mixture of creative and managerial – I see the audio director ideally as sort of a vision-carrier for the audio, to use that rather hackneyed phrase. But also you're the budget holder, the contract manager, the scheduler. One of the things I think is most important about that role and it's something which I've tried to do my whole career, is you have to be a champion for the sound. As an audio person you know what sound can bring to the party and what it can achieve. (And of course, music and great dialogue). You understand the issues to do with that, how that might be achieved, but a really a big part of your role is that you've got to get other people excited about what that will be, what that will mean for the game. And you have to be commercially-minded too. Sometimes you have to let things go that you don't want to let go. Other times you have to scream and shout to make something happen – but you have to prioritize carefully about that and you have to realize, you're not shipping a soundtrack, you're shipping a game. Overall, I think it's caring about the audio, having a very clear vision of what it will be, how to achieve it, championing that, and inspiring the sound people who are working on the project, because it is tough sometimes. Some of these projects go on a long time. 

			What were your motivations for Game Music Connect? 

			Well, I've always been one to champion and evangelize music and sound for games. It's been a big part of what I've done over the last few years I guess, and I've been very blessed with many opportunities to do just that – particularly my involvement with the British Academy over many years. Game Music Connect was a very natural thing that fell out of a professional relationship and personal friendship I've had with James Hannigan for many years. And James, aside from being an outstanding composer himself, is someone who is very thoughtful about not just how we put music in games and all of that, but why. He really stops to think about the 'why' of music in games. I think there was a period where in games, it felt like we were chasing the coattails of film composers somewhat. And that's not so terrible of course, but the grammar of film music doesn't necessarily translate to games. There are issues. For one thing you're not a passive viewer that needs to be helped to read the pictures. You're an active protagonist, a participant, although that's complicated by the fact that in some games you sort of switch between those two roles actually, because you get a lot of cut-scenes that remove you temporarily from the interactive experience. And just because certain forms, styles, and approaches have worked in films, doesn't necessarily mean we should copy them in games. And yet at the same time we know that a lot of people want their games to be cinematic. So James has thought an awful lot about that. 

			Plus, aside from the many conversations we've had along those lines, is just the sense that game music is growing up, it's come of age. There's really great work being done by so many people and there's a sense we had that it hadn't really been particularly celebrated.  The motivation for Game Music Connect is to celebrate and explore the amazing music of video games and the extraordinary talent behind it. And not just the composers though obviously they kind of get the limelight quite rightly – but there's all sorts of other people behind the scenes. We've had extraordinary composers come and speak and take part in Game Music Connect from Marty O'Donnell to Jason Graves to Garry Schyman, Richard Jacques – but it's not just about them. It's also about the people who commission them – the audio directors, the orchestral contractors, the talent agents, the orchestral musicians, the recording engineers. There's so much that goes into a game soundtrack these days. And I think we've found, through two Game Music Connects so far, there's a real appetite for talking about and for hearing about how things are done – why people approach it in certain ways. It seems to me endlessly fascinating. 
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			Tracy Bush started his career working as a musician and sound designer at Blizzard Entertainment on projects such as StarCraft, Diablo II, Warcraft III, and World of Warcraft. He has since gone on to work as an audio director for NCsoft and Daybreak MMORPGs such as EverQuest, EverQuest II, and DC Universe Online. Bush is also a veteran voice actor. 

			Maybe you can start off by telling us why you wear so many hats.

			OK, well, I started off at Blizzard in '97, and we like to switch hats a lot, just because there was a few of us and we had a lot of titles that we had to support, but it was also just fun to, "hey, we're going to stop writing music today and today we're going to do sound design for cinematics," and so we got to learn about 5.1. Or, "today we're going to write jokes for the characters", because the guy who wrote the lore, he didn't like to do the jokes or the funny stuff, so he would just say, "Oh, you guys can do that," and we're like, "OK." So we would happily do that, and we would write just jokes and jokes and jokes and jokes. And so we'd do that for a day. And so, as time passed, we all got very good at being able to switch. And then we would record our own dialogue, as well, because it was cheaper. We're already there, so we'd walk over and do footmen or knights or orcs or demons or whatever, just a little pitch shifting, a little growling, you know. And so we got to do all that. That was a lot of fun. And monsters became a specialty, and I got better at that as time passed. And so we were able to parlay that into a career. Like when I finally left Blizzard, I'd done so much of all these various things that I was actually fairly well-suited to be an audio director. And so generally when I go from house to house I can do a lot of those things myself. So I do. 

			So how did you start out? 

			My first game was StarCraft. I got hired initially to be IT. The reason I got hired in the first place, I actually didn't even want to be in the video games industry at all. I was a singer. I was in a singing group of men, very manly men up here in San Francisco, and a friend of mine had another singing group down in LA and they sang the same kind of English and Irish drinking songs that we did, and I had just broken up with a girlfriend and I was in my twenties so I was like, you can move anywhere, really, that you want to. And this friend of mine, he said, "Why don't you come down and join our singing group?" And I'm like, "Well, I'd love to, I just can't up and move to LA. I need a job." So I worked for this game company, and we're, you know, what do you do? I'm like, "I'm an IT guy." Because I was doing IT at the time, and he says, "Well, just come down and do IT for us." And that guy was Bill Roper and the company was Blizzard. So I started working in IT. I didn't really like IT anymore, but I'd been a musician for a long time, so they're like, "Well, why don't you just go over and do sound?" so I said, "OK." So I started doing sound, and then it got bigger and bigger and bigger, and then we're sitting here in these offices and that was the weird part about that, because it was a job. It wasn't even the reason I went down there in the first place. I was down there to sing. But this job where you're—so imagine you're in this office, where you do your job, like a CPA. Like you're in your office, just doing your job, and you do your job well enough. And then millions of people are like, "Ah, I totally, you're the best CPA ever. I want you to do my taxes. You're my favourite tax attorney ever." That's what that's like, it's like I'm just doing my job.

			So you were doing sound design at that time?

			Yeah. Some of the stuff that I did that I remember doing, a lot of the processing on the voices for the marine and the vulture. I'm the voice on the science vessel. I had originally done the science vessel as Professor Frank from The Simpsons. So it was like, "Well, I'm the science vessel, hey!" But then people were being really litigious around that time, even with fair-use kind of stuff, so we thought that was a little on-the-nose. So they're like, "Do you know any other voices?" I'm like, "I can do Mr. Burns". So that's why the science vessel sounds like Mr. Burns. "Science Vessel Reporting." That's why it sounds like that, it's Mr. Burns. So I did that. I did, if you remember, you would put a building into the creep, the Zerg creep, and that's me with yogurt in my mouth going "blech," literally just into a microphone, just "plech." But that's literally that sound, just did it one day. Ah, that's it, that's fine. So lots of weird little sound effects, Zergs and Hydralisks and things like that. But that was the first game. Lots of dialogue editing.

			And at what point did you move to music?

			The first track I did was actually for StarCraft. I did some map music, like some special maps. Just terrible little MIDI songs on that I had done on an XP80. But the first track that I did, I did the special track for Brood War. For every expansion there was always a hidden track, and I did the hidden track on this one which was, we'd just gotten Acid, which was a Sound Forge product, and you could make loops and stuff, and so I made this beginner loop kind of song with snippets from the game that I put together, and then Warcraft 3 was the time I first, the first time that I actually composed-composed. Full orchestration.

			A lot of people I think are going to want to hear about Warcraft. It's interesting that you said you sung in an Irish/English drinking songs band, because there is that kind of Celtic, undertone in some of your music.

			Well, yeah, there's definitely an influence there. As geeky as this sounds, and not like it gets more geeky than being a sound guy in video games, but I actually was going to be an actor at a certain point, and I was working at Renaissance fairs for a lot of that time in my teens and my twenties, because, you know, you could do half-hour versions of The Taming of the Shrew or Henry V and stuff like that, and do street improv, and that's actually where I met my wife. And there was a lot of fun, but also a lot of music that sticks with you, and you make a lot of friendships. A lot of the people at Blizzard, back in the day, some of those guys used to go out to Renaissance fairs, so that's where we'd meet some of those guys.  But also the composer, the main composer, Glenn [Stafford], he started his composing back around Warcraft 2, back in those days. I don't know that he did for Warcraft 1. I want to say that he was the composer on Warcraft 1, but I may be wrong. But he kind of pioneered that European classical standard sound for the Warcraft games. 

			That kind of structure, almost baroque. But not quite. And so I tried to adhere to that when I wrote stuff that I did for Warcraft 3, which was the night elves stuff, the orcs stuff, and all the in-game cutscene stuff. Not the fully rendered stuff, because that was Jason [Hayes], but the cutscene things that would happen in between, just like the, where we would take the little, our first 3D-rendered figures and have them crest the hill and say, "Kill them all." And you'd hear a piece of music under that, so I did that.

			Warcraft games are quite different from a lot of other games out there. What's it like writing music for an MMO?

			So, writing music for games like Warcraft 3, which at this point is writing music for MOBAs [Multiplayer Online Battle Arenas], and if I can sidebar for a moment, is that Warcraft 3 spawned Defense of the Ancients, which was DOTA, which was where all the MOBAs come from.  So it's really weird that this one game  spawned this whole sub-section of the industry that's thriving now. And that was all just prerendered music to add structure. It had a strong beginning, a quiet middle, and a strong end. And hopefully, depending on how you played the game, you would have a strong beginning as you were building your base, you would have a middle thing happen when you're exploring, and then it would get strong again when you were in combat. Wouldn't always work out that way, but sometimes it would, and people would say, "That's incredibly interactive." It totally wasn't. But with MMOs, it doesn't work that way. Anything can go. And you can have MMOs where you have combat music, but because you can pop in and out of combat so quickly and so fastly, it's hard to account for that, and the dynamics would be all over the place. You would be like, "Nice, background music. Combat. Combat. Combat. Nice, quiet music." It would be crazy.

			So with that in mind, Jason Hayes was the guy who wrote some of the very first music for World of Warcraft. And the way he did it was kind of the opposite of everything that we'd done with Warcraft 3, where you take that huge orchestration that used to be there, but you don't do that anymore. You strip it down a lot. And you have the skeleton of the structure. You state your theme. You have another instrument come in and double it or take it somewhere else. You don't resolve it. Just kind of let it hang in the air, and then nothing for a while. And because it didn't resolve, the mood of it kind of sticks with you as you're walking around. And then you can start another piece as long as you don't stray too far from what you were doing originally. And it kind of feels seamless and it kind of sells the mood of the air. So if you build space, you can build space into what you do so long as you don't, [sings] "Ahhhh..." like, end on a G. Like, resolve perfectly. And it's like, "Ahhh, that song's perfect" But if you do that, then when another piece of music starts, it's really abrupt, so you just don't resolve. And you can just keep the mood going forever. And that's been kind of the cornerstone of the MMO music that I've written since then. Which is to say don't ever resolve it. Just let it just kind of hang, building in some silence, because there's plenty of things going on in the world. It's not going to be quiet. And then let the music start up again when it does.

			Is it still like that in MMOs?

			Not a lot of them do that anymore, and there's a lot more resolution in that stuff. I mean, you play WoW now, there's so much music in it all the time, because they've added so much more over the years that they can afford to do anything they want to. They can resolve it, they can move on to another piece. They can cross-fade, they can do all kinds of interactive stuff. And interactivity is a huge part of how scores are working nowadays, MMO-wise and everything else. Except for WoW. I don't believe WoW is interactive yet, that they still do fully orchestrated pieces that don't cross-fade to anything.

			You've done a lot of audio direction work. How do you handle directing a large team of people? How do you make sure that everyone is on the same page as far as the creative vision?

			Well, the largest composition team that I've ever managed has ever just been me and two other guys, which was DC Universe Online. And on that I worked with Gerard Marino and he did Metropolis, and Chad Mossholder did Gotham. Even though it's sort of villainy, in a way. And I did a lot of the in-between pieces for bridging stuff. And with those guys, specifically, a lot of it just about choosing the right composer, really, more than using anything else. Knowing your game, knowing the sound that you're trying to achieve, and knowing the right guy for that gig. There's a lot of composers out there and they're all insanely talented, but a lot of them have developed very unique voices, and Gerard has a very unique voice for heroism and for largely stated heroism. That's just perfect for a superhero game. I brought him on board for DC Universe and I'm like, "What do you think you can do with this?" And he's like, "Can I play around in a kind of John Williams kind of stuff?" I'm like, "Yeah, within a certain degree, absolutely. It's a DC game. It's a Warner Brothers game. You can play around with those instrumental palettes and just go nuts." And he did. He had a great time with it. 

And Chad is a very talented composer. He's very avant-garde and kind of outside. And he didn't want to do any of the Danny Elfman kind of stuff or the Hans Zimmer stuff for Gotham. But his instrumental palette and the way he does his scoring is so unsettling and odd, I mean, he's one of these composers that he's gone to film school and he loves John Cage and he loves David Lynch and just anything that's kind of strange or esoteric, he loves that stuff. So if you hand him a piece of music and you're like, "Write a piece of music." He's like, "OK." And he goes away and comes back and, really, he's going to hand you something like I have never heard anything like that before. And it's just really unusual stuff that suited that game perfectly, because generally that's where all the bad guys hung out and Gotham is supposed to be a dark city. So as far as managing how that went, it really wasn't very hard. I mean, Chad worked for me, so he was literally next door. And Gerard I could just let off the tether and he would just go and go and get inspired heroically and come back and he's like, "What do you think of this?" I only needed to correct him a couple of times. I didn't even really correct him so much as I said, "That one trumpet is too loud." I think that's the only note I ever really gave him. 

			What were the logistics of dealing with DC Universe? 

			So there were 29,721 lines for DC Universe Online. Across five languages, EFIGS [English, French, Italian, German, Spanish]. Our budget had to be more or less quintupled because you spend the same on every language. So that was a crazy amount of money to spend on voice actors. We broke our voice actors into three subcategories. There was our main cast, there was our named, or our franchise characters, and then there was just passersby and street folk. What we would generally do—so we had this huge tracking system to track who was doing what. The lead characters, they only ever did one character voice. But, generally, when you record with the union, everybody that you record can do three character voices per day. So what we would do when we were going to cast a character, say, Zatanna, we would go down the list of all the people that we had auditioned, and generally in Austin we use local actors, although we sometimes went outside of that. D.B. Cooper did some of them, Alex Brandon did some of them. A friend of mine, Chilimbwe [Washington], did the Swamp Thing. And we cast everybody. I think you were in it. I mean, everybody was in this game. But what we would do is we would try to find the right voice for every character and we would send it to DC for their approval. We would present them with an option of three with a star by the one that we would say, "This is who we think would be the best at it." DC would always get final say on who they wanted. But we would triple-cast everybody. Everybody who auditioned had to do three roles. And if that meant that they didn't get any of the other major roles, they would play street people or cops or what have you. 

			And Alex Keller had this huge cross-reference database that, when you opened it up, it was like opening up Google Earth. It just went everywhere, and it was all cross-referenced, and you click here and it would go, this is the sub-voices, this is the places where they appear. And that was all cross-referenced internally with the database that was created by one of our programmers, who tied all of the character stuff in to the lines which would be written by the designers, which then would do a rewrite pass by our actual on-site writers, so that when the day came to record, he would go to this Excel file and he would click on the one thing and it would load it up on his screen, and his screen would load it over there and it would have the most current version, by a source control, it would have the most current version of those lines. There was a lot of moving parts to it, but it was an incredible internal wiki that was created by this guy who is this legendary programmer at the company at the time, that he pulled off one of these incredible huge things and put it all together. But so many people—we were recording, Alex was recording 24/7 to get all these lines done, and I was over in LA recording with the big actors, and then I was in New York recording with Kevin Conroy. And...then we had to edit it all. And we were the last people to check anything in before we would go. Because we literally had so much stuff left over, and we were all editing. Chad was editing even though he's one of the composers. Ike Smith was editing, Alex was editing. A guy named Homero that I hired was editing, we were all just sort of really editing lines and editing lines and editing lines and we just right up to the wire. We got them all in. It took forever, but we got it done. It was crazy. 

			You were talking earlier about putting quite well-known voice actors in DC Universe. Can you tell us about that, and how you worked with these actors. How did you manage these well-known actors for that game?

			Wasn't easy. Wasn't easy [laughs]. It had been in development for a while and had gone into a couple of phases of turn-around, but it was ramping up and it was time to ship this game. They had been talking about just getting local actors to do these voices. And a lot of what you have to do as an audio director is you have to push people, but you have to do it respectfully. You just can't flip a table and say, "No, we're doing this."  So I had to introduce the idea of going bigger, more gradually, and sort of strategically, and I worked with marketing because I knew that the benefits of having the cache that these voice actors would bring to the project would be immeasurable. I mean, if you have a DC Universe game, it's an MMO. People would be like, "Ah, that's fine." But if you have a DC Universe game where Batman is Kevin Conroy, then people are like, "Ah, I am going to play that game," because I get to hang out with Batman and I walk up to Batman and have Batman say, "Hello," in that Batman voice and that's really cool.

			So it was a sell. It took a while for them to do it. I put together my dream cast list. It was Batman as Kevin Conroy and Mark Hamill as the Joker. I just thought, no way, I mean I had, I think, Fred Tatasciore is my alternate for Joker just in case Mark Hamill said no, which I thought he would. He'd already announced he was going to retire, so I'm like I don't think I'm going to get him. Adam Baldwin as Superman, and James Marsters as Lex Luther. And I'd liked them in the Superman Doomsday movie that they'd done. But also Adam Baldwin had been in Firefly, which I was a huge fan of that show. And also as a result of that I wanted Gina Torres to be Wonder Woman. And I'd seen her do an interview where she had said, "You know, I'd love to play Wonder Woman some day." And some people online were saying that would be a good movie. Gina Torres as Wonder Woman and then Michelle Forbes had just done something on True Blood, where she was this evil witch, and she was really, really good, and so she's sort of the evil witch villain for Wonder Woman, so that felt like a natural fit to me. And I went and I pitched the idea, and I finally got enough traction and people to go, "Well, we'll make some offers and see if they'll do it." I got marketing to kick in some money to pay for it, because it wasn't going to be cheap.

			I worked with Chip Beaman to put the cast together. He reached out to all the actors and called me back. I was waiting for like three weeks. I'm like, "Er, what's going to happen?" And he called me back after three weeks and he says, "They all said yes." So I got every single one of them. And I spent a couple months out there in LA at Soundelux Recording with them. All of them. I'd spend five days with Mark Hamill, which was crazy. So he's doing this, and he's just like the nicest guy. We'd talk about stuff and he'd say, you know, "Ah, my throat's a little dry. Hang on a second," and take a sip of water, then he'd be like, "Now I am the Joker," and it would just instantly he would just turn it on, and he wouldn't, he didn't soft pedal it at all, it was all 120 percent effort. But you're talking to the guy in the booth and there's an air of professionalism that you have to maintain. You know, you don't geek out. You try not to. And so you just doing the stuff, and he's talking one day and he says, "You know, this reminds me a lot of that time when I was working on Empire." I'm like "OK." He's like, "Yeah, there was this thing where I knew they told me that Darth Vader was my father, but I wasn't supposed to know, and nobody else was supposed to know." And he's telling me about how he shot the scene of Luke Skywalker, and I'm like, "I'm familiar with the scene." It's my favourite movie of all time, bar none, and I'm just like, "Mmm hhmmm. Just a sec," and went outside, and was like, "Eeeeee!" Came back in. "I'm fine, just had to make a phone call. You were saying." And to this day I consider that a high point in my career, just to have been in that environment and done that. Really incredibly lucky and blessed with them.

			You did the voice for Murlocs. Maybe you could do the Murloc voice for us.

			This is what I got the mango smoothie for. We'd created these characters, these Murlocs for Warcraft 3. We had three levels of units in the game. We had units, which were your guys or the enemy. We had critters, which is a leftover from Warcraft 2. Which was a remainder from Warcraft 2, little sheep, deer, stuff like that. You could kill 'em. Probably shouldn't, but you could. And then we introduced creeps, which was a new thing, which were creatures that lived in the environment that would attack you if you got close enough to them. And Murlocs was one of them. And, as I recall, when we first did them, I did the sound for those initially as well, which I made just out of library sounds of weird little critters and I combined them and put them through a phaser and stuff, and they were just these little "Grre" sounding little creatures. That was fine at the time. They did what they had to.  But then WoW came around, and we were doing the sound for all the various new units. We were, the place that we first built was Elwynn Forest, so the Defias bandits and the various human things around that area. Knolls. There was some knolls in that area, and then Murlocs. So we were going to do the Murloc, it was nothing. It was a day in July I went out and like, "OK, I'm going to go to the store and get some stuff," cause we had this aesthetic of when we do a creature, that we try to inhabit the creature. What's the creature's environment, what does it do, what does it breathe, what is the function of its lungs and how will it makes the sounds that it makes, so we always treated that sort of stuff very seriously, and no one more than Glenn Stafford. He always really just fully inhabited everything he did. 

So, we're doing the Murloc thing on this specific day and I go in and I come out with some yogurt, like this. And we had a little TV that we had mounted on a wall, and we would just run through takes of the attacks and stuff like that. And on this day, I just went "Grrer aareregh rrr." That's it. It's literally just me gargling the sound, some yogurt. And that was it, I was done. I went back to my office, and like whatever. And then it went to the beta at some point a couple months later and people were like, "I hate Murlocs."  I'm like, "Oh, well, then we did that right." And then a little bit later, they actually replaced the sound in the beta, because enough people had said we hate the Murlocs. And I wasn't offended or anything, whatever. They don't like the sound, that's fine. Just replace it. So they replaced it and then there was a revolution in the forums. People were like, "How dare you!?" And they're like, "That was the best sound ever!" And they brought it back, and went live with it, and then it became action figures, t-shirts, and ringtones, and crazy.

			Can you talk a little bit about Diablo II?

			Diablo II. So, predominantly done by Blizzard North. The sound design team up was north. Matt Uelmen, Scott Peterson. Scott, who was at Retro now, down in Austin, and is a beast drummer. He is a beast drummer. He is amazing. So what we did for them was we did cinematics. That was the first time that we'd done that. And they actually submitted that for short films for an Oscar. Didn't get in, but it was a bold PR move. But it was the first time that I'd done that. We'd done cinematics for StarCraft and we'd done cinematics for trailers for other things. We had been working on Warcraft Adventures, which went nowhere. And then for Diablo II we went 5.1, so we did 5.1 mixes. I got to work with surround. So I'm sitting in an office, working on a 5.1 surround mix at full, you know, at reference level volumes. It was actually a programmer on the opposite side of my wall, he hates me to this day, because he was always just banging on the walls, like, "Can you wear headphones?!" And I'm like, "I'm working in 5.1, I can't wear headphones" [laughs]. But it was a lot of fun doing that because nobody was doing that yet at that time when we'd done it. I want to say it was 1999 I was first working on it. No one was doing 5.1 mixing at that point. We're like, "Yeah, why not? Let's do it." So we got to experiment with sound design and really started to do a lot more foley than we had before. And that was a lot of fun. 

			I thought I was so smart. There's this scene, it's the Act II cinematic, where the character's telling the story about how he travelled with the, "I travelled with a stranger, to Lut Gholein." And he has this dream, because the stranger is giving him this vision, and he sees this rock and there's these runes that are etched in light on the rock. And these runes just appear like they, "Gcckrhrr." But we didn't have tonne of source for that.  We had the 6000 series [sound library], and the L2 series, and remember that everybody had those. And so what I did was I took lightning but then I noise-reduced lightning with the lightning itself as the reference file. So I noise-reduced the thing by itself, and it had this weird phased kind of, like it was there, but it was not there. It was this strange in-between way of doing it with sound. And it sounded really "Kkkkeew," just this strange, and it sounded like it was being carved into rock, and I'm like, "Yeah!" So we put that in, and it worked perfectly, and I was very proud of that. That was one of my early sound design victories.

			From Blizzard, you went to NC Soft. Can you talk about that move, and what that meant as far as your career?

			Well, I had worked for Glenn for a while. I learned a lot from him. Still, to this day I consider him one of the best guys this industry has ever had. They didn't have a sound department at NC. They outsourced everything, so there was no central figure in charge of maintaining the aesthetic. So I said, "Well, I could do that for you guys." Because they'd just put out two games like on the same day. They literally released City of Heroes and Lineage II on the same day, without a centralized sound person at all. So I suggested that I could do that for them. I tried to recreate guys who I felt could replicate that Blizzard aesthetic. And I did; actually, the team that I put together, now they're all at Blizzard. They're the guys that did Hearthstone, and Heroes of the Storm. Those guys, that's the sound team behind those games there. So I found the right talent. And just trying to adhere to those tenets of, treat all the sounds seriously, make sure that you build character into what you do. It's not enough to just put a sound in, because the development team will be happy that just the thing makes sound. But you have to do better than that. You have to look at it as, is it the right sound, and how can you make that right sound better. Sound is best when it's invisible. Sound is best when it completes the illusion that your brain doesn't turn off and say, "Well, that doesn't sound right." You're looking at a picture of some strange landscape with some strange creatures, and the sound is supposed to fill in the reality of that, so that your brain says, "Yeah, yeah, of course, that's exactly what that would feel like." And the second that that's wrong, then you've failed. So ultimately, unless you're an audiophile, most people don't look at games and say, "The sound on that was amazing." Because it's probably just been done so well that it just seemed perfect after all. And that's what I've always tried to do since then.

			This is one of the reasons why sound kind of ends up as an afterthought or doesn't get the attention or respect, because when it's done right you don't notice it's there.

			Yeah. And so many is the time that I've been at show-and-tells with publishers and stuff where we show the game and you've done this crazy interactive score, that no matter what the player, who is there from the publisher who has been handed the controller. No matter what he does, the music adjusts to what he's doing, and it's natural and fluid and the sound effects are actually in the right key no matter what part of the music they're in, and all of this subtle work is going on behind the camera to make it all, to make it all function perfectly. And he's sitting there messing around with it, and he plays the thing, and then he goes, "Well, yeah, I guess that's fine."  It's a lot of work to do that. It's a lot of work to be invisible. It's a lot of work to be a ninja.

			You did a lot of epic games full of creatures and then you moved to Scribblenauts. How did you approach this game that's completely different from what you've done before?

			Oddly enough, after DC Universe, which at that point and still to the day is the largest cast ever assembled for a game, the largest budget I'd ever had for a game. And, just as far as scope and scale was, the biggest thing that I'd ever done. The first thing I did after that was Run Roo Run, which was a little iOS game. It was a four-man team. It was me and a designer and a programmer and an off-site musician, and we just made these little tiny sounds and it was delightful. It was so much fun. Because it goes back to what you were talking about earlier about limitation. You go from one part, one game where you've got this whole sound box and there's no limitations, you can do anything you want. And sometimes when you have the entire sandbox available at your disposal, you can kind of shuffle sand around. It's hard to get serious about it, unless you know 100 percent what you want to do. For a while, you're just going to be like, "Wow, that's a lot of sand." But when you make a small tiny iPhone game, you've got to be very specific about what you want every sound to be, every music cue to be. You have to be really precise and everything has to have the right amount of character. You can't half-ass any of it. It's all got to be just right. And I just loved it. It was the most fun I'd had in a long time in making a game. Jumping on a little tire and it went "boink" and it just had these fun little sounds in. I loved it. And that's one of the things I've liked about doing this is having to be forced back into a box. It really allows you to be more creative I feel, because now you've gotta be sure. You've gotta be 100 percent positive that's the sound you want to have in there.

			Where are things going next?

			I can say that one of the things that has always been a personal bugaboo of mine is acting in our industry, and particularly the methodology that we go about it with recording. I think that's been one of the things that inhibits our industry, because we're still, very respectfully, it's very amateurish in a lot of ways. Because we still are so happy to have people talking that we're not really concentrating on the craft of the story. And some games are coming out, a lot more games are coming out: The Last of Us, and Walking Dead, and games are coming out that are telling stories that are true stories, and it's helping us break into that next level of storytelling, and I firmly believe that we should structure our stories in such a way that you can get actors to be more collaborative and more natural. Think about Robert Altman, how revolutionary Robert Altman was, before that period, a lot of the movies of the '50s and the '40s. People would come in and they would stand and they would say their lines. And there would be lots of space in between everybody talking. That's where we're at now. That's where we've been for some time. And Robert Altman came along and he said, "That's not how people talk." And people would talk over each other and would sound a lot more natural. It got a little cacophonous but there is stuff that we can learn from that. Because we don't ever record people in the same room. Why don't we do that? We have casts of characters that are supposed to talk to each other, and they're all completely in different emotional spaces when they record, and then when the interactions happen they seem false and we get called out on it. But yet, very few people have said, "Well, why don't you just put everybody in the same room and record?"  I'd like to see more of that. That's the kind of stuff that I want to make. I want to make games that take the craft of the story, the art of it, to the next level.

		

	
		
			14. Anders Carlsson

			Email, July 2015

			Chip music composer, demoscener under aliases such as GOTO80, 4D Man, Crystal Master, and Extraboy.

			Swedish composer Anders Carlsson, better known as Goto80, emerged from a background in the demoscene to become a pioneer of chiptune and glitch music. Since 2000, he has written hundreds of tracks, released ten studio albums, and performed live across the world. Carlsson has also published several papers and book chapters on chipmusic.

			As a chip musician, what is it about working with these constrained chips that appeals to you?

			It's a complicated question but I think it boils down to four reasons for me: the sound, the interfaces, the subcultures and the politics. Now, creativity and constraint are concepts that I have been struggling with pretty much since I started. Both are very hard to explain, and yet there are very strong intuitive understandings of them. I suppose I have a slightly conservative view of creativity: that it has a lot to do with skills and craft. It matters to me if a composer has really taken the time to learn how the medium works, and compose the music in synergy with that. I especially like music that happens in moments where humans loosen up on the control, to give the machines more space. There is this balancing between being in and out of control, especially in live settings, that I appreciate a lot.

			When I make chipmusic I still have a sense of being close to the machine. You hit the on-switch on the Commodore 64 and you're immediately in BASIC. Thirty seconds later you have the music software ready to be used. There is no distraction, just you, the C64 and the music program. The program I use (defMON) reacts instantly, never freezes, and simply does what it's supposed to do. That is not  my experience with digital audio workstations with protocols entangled in each other and menu systems like wild jungles. When I use defMON I can forget about technology and focus on what I want/can to do.

			I think my musical ideas very often fit with what is possible on a C64. For twenty years I've taught my brain to think of music as strings of numbers, waveforms, tables, arpeggios, etcetera. In defMON I have a gigantic table of hexadecimal numbers where I can manipulate all the registers of the sound chip whenever I want. I make tiny "programs" that tell the sound chip what to do, and they can overlap and jump into each other. This gives a strong sense of control but also requires a lot of effort from the user. You need to remember how things are connected, and how that affects the sound chip, otherwise you lose that control very quickly.

			These features can be called constraints, but they are not constraining to me. Huge tables with numbers are really fun and inspiring to work with. I use modern software on new computers too, but I keep returning to the C64 and Amiga because at the end of the day there is a sense of "doing something real" when I use them. They are fascinating objects, with exactly the same capabilities as thirty years ago. While things come and go in the mainstream digital culture, this always stays the same. And yet, it keeps changing. The hardware platform does not change, but how we think of it and how we use it. The demoscene still keeps coming up with new tricks for sounds and graphics, which are technically impossible. Everybody knows you can't split a pixel, but nevertheless there you are – watching split pixels on the screen. Everybody knows that the C64 can't play 44.1 kHz 8-bit audio but through some very clever mathematics and using bugs in the sound chip, the C64 can do that now. Technically speaking it could always do that, of course, it was just that we humans didn't figure it out yet.

			It's a lot like magic, actually. And a reminder that we have a lot of prejudice about computers and their connections to us. Constraints of the machine – if they exist beyond our understanding – can be hacked, circumvented, bent or even removed, if the user knows what s/he is doing, and is willing to experiment with trial and error. And I really like that chipmusic subcultures are somehow both very respectful and disrespectful of the machine at the same time. I think that's essential to creativity.

			Why do you think chip music is popular? I used to think it was nostalgia, but most of the audience seems to be too young to have played the original games when they came out.

			Simon Reynolds' book Retromania discusses how pop culture is obsessed by its own past, especially in the past decade or so. Online we can quickly access hundreds of years of western culture and we sample them in all kinds of ways. The people who grew up with 8-bit computers are now influential media people and can bombard kids with big pixels and square audio. There is a sort of crisis in pop culture that makes us look back in time to create this sense of progress that is so important in (mass) pop culture. The future seems to be dead, or has gone out of fashion, and replaced by a sense of collective nostalgia in the postindustrial worlds. Retrofuturism, perhaps? We are haunted by cultural works from the past. And the economic crises probably have something to do with this as well. What I mean is that nostalgia is not just an individual emotion, but also a structural character today. So you don't need the personal experience of something to be under the spell of nostalgia.

			Technology fetish is another explanation. There is a fascination with the raw and brutal character of more primitive technologies in these times of ubiquitous hi-tech. It is like a counter-reaction to the 1990s cyber fantasy of the universal digital machine and the new chip music scene of the 2000s was definitely riding that wave. Now that wave is perhaps more about early digital synthesizers and modular synths, and you can see a lot of chipmusic people getting into 16-bit synthwave, vaporwave, analogue modulars, etcetera.

			Chipmusic is not only about sounds. It's connected to a visual style, to games, hacker cultures, and to computer culture at large. Chipmusic is like the primal scream of digital culture, so whenever there will be a wave of "going back to the roots", chipmusic is bound to show up and do the bleep. It almost seems a bit timeless. In a digital culture of planned obsolescence chipmusic is like the new "back to nature". It's raw, simple and mysterious at the same time. And it's not necessarily about the original hardware, but about methods, interfaces and ways of thinking.

			One of the biggest reasons for the success of chipmusic though, is probably its online presence. Web forums, archives, IRC-channels, and Facebook-groups makes it easy to find chipmusic, to learn how to do it, and to talk to people about it.

			Why do you think there is a purist mentality among some chip musicians that they must use the original hardware, and emulators are "cheating"?

			You can compare it to authenticity dogmas in other genres. Acid should be made with a TB-303. Rock should be played with guitars and drums. Punk rock should not be played in fancy venues. Instrumentation, recording style and method of composition matters for genres. The machines play a big role in the collective identity of chipmusic, compared to many other genres. Some people go as far as saying that that the platform is the only thing that unifies chip musicians. The music made with the sound chips can be jazz, polka or techno – it doesn't matter. It's all chipmusic anyway. We can call this pure techno-determinism.

			This hardware-fetish appeared in the 2000s as chipmusic left the geek world and entered pop culture. The 8-bit platforms were the schtick that the media wrote about, and most chipmusic artists described what they were doing through what technology they used. It seemed like the genre was merely a consequence of technology so the machines became symbolic of the movement. That is quite interesting in many ways, but there is a different story to be told too. The term chipmusic was made popular in the 1990s demoscene, where it referred mostly to sample-based music made on Amiga and PC. There was no hardware fetish at all. It was just about making beepy music with a small file size, and it was a plus if there was a reference to early game music. Like in the demoscene at large, there was a sense of competition and a strive to do something that hadn't been done before. And that sort of hacker approach was later partly adopted by the new chip scene, which also brought in hardware modifications and the DIY-spirit.

			So there was this tension between hackers as doing a form of craft on the one hand, and anti-human techno-determinism on the other hand. We chip musicians had a hard time to legitimize our work because it was often seen as something simplistic or even automatic. Some artists, like myself, talked a lot about the limitations of the hardware to get some sort of recognition as composers.

			What really established the hardware-focus in the mid 2000s was the GameBoy. Using a GameBoy on stage looked cool, was easy to understand, and got people talking. The GameBoy became emblematic of chipmusic, and was a strong niche in the scene. It was probably in this niche that the term fakebit appeared to describe chipmusic that was not made with one of the acceptable chipmusic platforms.

			I am not sure, but I think that fakebit is more like a trolling term these days. I have a feeling that most chip musicians are more open about hardware now (and as implied earlier, actually always was). I started as a hardware purist in my teens, but to me there is something conservative and petit bourgeois about that now. Sure, I personally prefer to use the original hardware when I make music. But as a listener, it doesn't make any sense to make a difference between something made in an emulator and on the original hardware. The interfaces are the same and require the same skills.

			Most of the 8-bit hackers that I know don't use the "original hardware" anymore. They use modern coding tools on their laptops to be able to really push the original platform. The original hardware becomes a media player.

			I also think that the lines between original and emulated is getting blurry. If you make your own chipmusic platform that is heavily inspired by previous platforms, is that original or emulated? If a VSTi emulates old sound chips but also adds tons of new features, is it still relevant to call it an emulator?

			Your primary instrument of choice is the C64 SID chip. What are the unique properties of this chip that appeal to you, and what about the chip frustrates you?

			I really like its irregularities. The sound chips have bugs that give dynamic to the music. For example, there is a bug in the SID that affects the attack of each sound. This so called ADSR-bug means that you can't be sure how the sound will start, unless you code your way around it. The filters of the chip distort the sound a lot especially in the early SID-models, which makes the SID sound more like an analogue synth than a digital sound chip. The ring modulation and oscillator sync effects are also great for modulating and distorting the sounds.

			The SID-chip also has a decent selection of waveforms available compared to many other PSG-chips. I've grown quite tired of the square wave and many sound chips only offer square waves. Also, the SID doesn't have fixed options for each voice. The NES has one voice for triangle, one for noise, and so on, while the SID lets you do whatever you want.

			The irregularities are the most unique properties of the chip I'd say, and usually makes it more fun to work with. But not always. The ADSR-bug means that you have to reset the registers of the SID-chip before you trigger a sound, if you want to be sure that the sound plays (right). This so called hard restart needs to be customized for different circumstances, so there is no easy fix. It's easy to romanticize such quirks as charmingly lo-fi, but it's also easy to get sick and tired of it. In defMON this is solved by having a "pre-step" to each sequence of notes. A sequence does not start on step 1 like in a normal music software but on step 1, just to enable to user to make a custom hard restart for step 1.

			The ADSR-bug has caused me a lot of pain and suffering through the years. But I don't think I would like to have it any other way. You can of course sample each sound and sequence them perfectly in a DAW, but then the dynamics are gone.

			I sometimes wish the SID had more than three voices, though. Sure, it often makes you come up with novel compositional solutions, but sometimes you just want to be able to play a chord without muting all the other sounds. I've started to work more with recording and overdubbing, which means that I get all the good stuff of the original setting, but adds polyphony. And equalization. And delay. And compressors. And down the rabbit hole we go...

			What are some of the challenges you face performing chip music live?

			It is fundamentally the same challenges as many other computer musicians have. How do I find a balance between doing as many things live as possible, and yet make it an interesting experience for the audience? Most chipmusic tools are not made for live use, so performances with them are basically DJ-sets where you tweak some numbers here and there.

			The defMON-tracker that I use is different. It was developed by a friend of mine over a course of several years. While he was working on it, we met every tuesday to do jam sessions and discuss improvements to the program. So it is very much geared towards live improvisation and jamming. For the past years I've been doing performances where I get on stage, start defMON, and improvise from scratch in front of the audience. It usually takes a few minutes to get something interesting going, but after that I can go on for hours. I recently did a variation of this performance where people could tell me what to do during the performance. They handed in a form and I my mission was to execute their command as quickly as I could. A lot of fun, and a sort of proof of concept that chipmusic – with the right software – can be both live and alive. It is all "hand-made" so I can't just load a sampled loop or use a preset instrument. It takes time to make things and to change things so it is definitely a challenge to keep it interesting for the audience. There are videos of how this works in 2SLEEP1 that I did together with Raquel Meyers.

			I used to perform live with LSDJ on the GameBoy, which was also a great software for live use. In the live-mode you can jump around freely between different sequences, sort of like an MPC or MIDI-controller with buttons to trigger looped sequences. I had a lot of fun with that, but I was always more interested improvising music rather than DJing (parts of) songs. DefMON enabled me to do that, which has influenced my way of composing as well. I often base my music on improvisation and overdubbing, so the interface/platform is used more like a traditional instrument I suppose. 

			You've also been involved in some game art projects, like HT Gold. What do you see as the role of game music as an artistic medium?

			Game music is obviously an art form with many similarities to movie soundtracks. It sets moods and expands the experience. It introduces new sounds and genres to a wider audience. But it's also interactive, and I think that's perhaps its most important role. Interactive music still feels like a very young and experimental field. It's full of unexplored paths not only for games but for sound design in general. Interaction designers and game composers probably have a lot to learn from each other.

			I'm still surprised that modern music software don't have more support for interactive and dynamic music. The dogma of recorded music is starting to feel very old, so I'm also looking forward to new synergies of "game music" and "recorded music" so to speak.

			You consider yourself a demoscene artist. Is the demoscene still alive? What about the demoscene inspires you?

			The demoscene is very much alive, although it's not exactly flooded by new members. I still go to demo parties every year, maybe not because it has the most interesting artistic works in the world, but because of the community and spirit. It's very unpretentious but really serious at the same time. It's obsessed with skills and technicity, which is a refreshing alternative to for example the art field. Demosceners spend months working on a single demo to get recognition from other sceners. It's not for money or fame or CVs. It's for the scene.

			Although the scene is homogenic in many aspects, there is also a weird diversity of people. Engineers and entrepreneurs with high salaries and social capital somehow co-exist with broke small-time criminals and schizophrenic outcasts. I really like that.

			You wrote a chapter for my book (From Pac-Man to Pop Music) back in 2008 and then went on to write a Master's thesis on chiptune. What directions has your research taken since then, and what would you want to let people know about chip music if you had the chance?

			After the master's thesis I was tired of thinking about "my" scene from a critical perspective. I had also made a living from doing live shows while writing the thesis, so I was tired of chip music in general. I think my increased interest with live jamming was an effect of this. With jams you don't need to think as much, you just do. So you could say that my research into chipmusic became more practical.

			I also got more into text graphics such as ASCII art, Unicode, and typewriter art. I was fascinated to learn more about Japanese and Chinese text graphics, and to find similar aesthetics from around the world that were thousands of years old. That got me thinking even more about how digital media are connected to humans, and how we affect each other. One of the more important conclusions of my master's thesis was that it was the interfaces, the users and the culture that formed chipmusic – and not the hardware platforms. At the same time, it's pretty obvious that the hardware sets the framework of what is possible or not. I got interested in the politics of that – of who gets to say what is possible or normal uses – but also the philosophies of what happens with human thinking and creativity as digitalization moves along. The idea that people get more creative in constrained situations might sound great in the context of 8-bit music, but if you take a larger perspective it gets tricky. Do we really want software corporations or governments to limit our options so that we can get more creative? If not, who should set those limits?

			Anyway, I do wish that people had more respect for "old" or "simple" digital systems. Just like the creative systems of e.g. John Cage has received so much praise, I'm looking forward to see similar praise aimed towards digital creatives. If it's not too late already.

			You've delved a lot into a glitch aesthetic. What do you think glitch and mistakes bring to music now? I had a theory that glitch has really come about because of the digital "perfection" format. That we don't have the natural errors that got introduced into our mediums because of analog formats in the past.

			Glitch felt like an interesting field for many years, but I think it's often approached from an overtly anthropocentric perspective. Just because we consider something to be erroneous does not mean that it actually is. I think that we humans need to be humble enough to understand that the systems we create are not something we can fully grasp. We cannot predict their behaviour, and we probably cannot control it either. If we can't say what a C64 is actually capable of after thirty years of hardcore hacking, then what can we say about an advanced robot or a smartphone after one year?

			I agree that the fascination with glitch came with the perceived perfection of digital media. And it's really interesting to explore "wrong" uses of digital platforms. But after that we need to ask why some uses are considered to be wrong, and what consequences that might have. If a tablet is a computer, aren't we supposed to be able to program it? If streaming is legal, shouldn't we be allowed to fileshare? 

			Where would you recommend people start if they want to learn more about chip music, and where should they start if they want to make chip music?

			Chipmusic.org is a web forum with lots of friendly and helpful people who've posted guides to various interfaces and platforms. If you are a DAW-composer who wants to explore the sounds, I'd recommend Plogue's Chipsounds VST. If you want to try the tracker interface that is so characteristic for chipmusic, you could try Renoise for Win/Mac/Linux. 

			Another recommendation is just to buy a cool-looking machine second hand somewhere, and see if someone on chipmusic.org can send you some software for it, and then just play around with it. That would be the oldschool way to do it, and might feel a bit more adventurous than the easy solutions I mentioned above.

			If you are academically oriented and want to learn about human/machine creativity and the history of chipmusic, you can find my master's thesis online: Power Users and Retro Puppets. I also write the occasional blog post about low-tech art and music at chipflip.wordpress.com.
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			San Francisco, March 2015

			Selected Credits: BioShock 2, DC Universe Online, Syndicate, Firefall, Go Home Dinosaurs, Bratz: Forever Diamondz

			D.B. Cooper specialises in providing voiceovers for video games. Describing herself as a 'vocal chamelon', she has brought plenty of personality to the characters of BioShock 2, FireFall, and DC Universe Online, between serving as a voice casting consultant and dialogue director for Electronic Arts and Zynga. She is also an experienced instructor in casting and voice acting.

			Can you tell us about some of the games you've done voice for?

			Man, you would ask that. You  know, it's so funny because I do so much gameplay that actually naming the games that I do I have to keep a little list of them on my phone, because I'm such an idiot. The most recent thing I've done was two extremely disparate characters for DC Universe Online. And one role was Bleez, the Red Lantern, and the other role was Star Sapphire, and she's of the Purple Light, so I mean, literally on opposite ends of the spectrum, as well as opposite ends of the emotional spectrum. I think I'm probably the most well-known for the work I did in BioShock 2, where I was a number of voices, you'll find in the voice recorders as well as the PA system that you'll hear when everything is falling apart. You know, "Warning, all seals and bulkheads are sealed until further notice." That kind of thing. So that's, I think, that's where most people have probably heard me. 

I have done a lot of indie games, for instance, there's a game called Pop Bits, which is a little game for little kids, and it's all non-language specific, just, "Oh, ah ha ya er er!" These little things, and then there's another one called Go Home Dinosaurs, which is—it's like a combination of Tower Defense and Tetris. With characters. And so I was about half of all of the available characters in that, which probably were about a dozen, maybe, some of the avatars that you play as, and then also all of the little characters, good guys and bad guys. And that was great fun. 

			You mentioned DC Universe Online, which is where you came up most recently in conversation with Tracy Bush yesterday. So, maybe you can tell us a little bit about that particular game.

			So with DC Universe Online, I suppose the first most salient character I played was Bleez, the Red Lantern. And her chief emotion is rage, which was totally in my wheelhouse, OK, when I got that job, because of certain life things that were going on for me at the time. I thought, "I can really channel this rage," and so she's great fun because I don't know if you've seen the actual comics, but when she's angry, in her most explosive anger, the attacking anger, she spews blood from her mouth. So I'm thinking, "What does that sound like? And what does that feel like?" So not only does she have this really venomous voice to start with, because everything is kind of a controlled means of trying to get the words out, and getting [angry], "Atrocitus! Don't forget your rage!" You know, this kind of stuff. 

The other thing that she gets to do is be exceptionally vocal with her attacks. And so I'm thinking of the blood spew, and so you get to be like [screams]. With Bleez, one of the chief things about her character is this real solid diaphragmatic support, and control of the way the voice comes out, because she's like the only other intelligent Red Lantern, besides the leader of the Red Lantern. She was actually able to keep her personality, so she's able to talk. And so she's got this control of her voice like this and everything has this certain edge to it like this and it's deep and it's angry all the time. That was fabulous fun. 

Then, with this most recent downloadable content, I was also asked to do Star Sapphire. The Star Sapphires are in the purple end of the spectrum, and their emotion is love, and so I'm thinking "Alright, are you sure you really want me to do both of these?" So being able to make a real vocal differentiation in case Star Sapphire is in the same gamespace as Bleez, I wanted to make sure that Bleez is really [angry], "Ghrrr," down here, and that Star Sapphire is up here, in a completely different space. [High pitch] "No, you can't take my ring," you know, things like that. "So you think you want to go to Zamaron. You'll find that path blocked." It's that different, so those are the things that I have to think of when I'm doing two roles in one game. I had the same kind of thing happen in BioShock. BioShock 2 has lots of voice recorders, and they were really very careful about making sure that there wasn't the same voice actor doing a voice in the same level. It was really very specifically done. I did a lot of different voice recordings during the session that actually ended up not being used, because those particular voice recordings were in the same level, and they didn't want to have any of that bleed-over, so that was actually pretty cool. You knew that when you showed up, it was only going to be you in that level.

			How you do prepare for these kinds of roles? You're obviously getting a script, but how much more information do you get as far as the character goes, or how much research do  you do into "What does an elf sound like"?

			Well, if you're lucky, you can get pictures of the character when you get the script. Usually when you send out an audition if you're auditioning for something, you get a picture of the character and you get sample lines, so they've got concept art of one kind or another, and then when you go into a session—for instance, in Firefall, I am about a dozen characters in the game Firefall. They'll have some concept art, and a general explanation of where this person came from. And after that, you work with the director to find where the vocal archetype is, and then roll with that. 

			So for instance, in Firefall, I think she's called Country Girl or Down Home or something like this and she was the one—now, this is going to get a little loud, OK? Her accent was like this [Texan accent], and she was like "I'm ready to roll, Woohoo! Alright. I bet that hurt didn't it?"  So she was that girl, and so she had those kinds of really raucous, when she would spawn she would say something funny, or her taunts were awesome, like, "You look like your face caught on fire and someone put it out with a brick." Things like that, and so when she got hit or hurt, she had that same kind of personality and then there was also this Russian girl, right? [Russian accent] You know? "So you think you're going to kill me, right? Not if I can kill you firsts! Go ahead, try it, don't piss me off." Things like that. 

			These grand Excel spreadsheets with 10,000 lines is what it looks like, you get to work into it in the first few lines with the director. Thank god for directors. Great directors make you so good when you're doing a game role. They keep you in the space you're supposed to be in. So if you start to drift anywhere, they'll say, "Nnn, you know, let's get back there." Just keep that energy up, or remember that you're talking to your dad, or you know any of that kind of stuff. The stuff that helps you. And so that way you actually just get to do your acting.

			Do you ever go to movies or other games and look at them as reference points for voices or characters you might try and develop?

			You know what?  When I go to the movies, I go to the movies for the movies' sake. The place that I actually get the most "I want to reference that voice" is when I go to the grocery store, and there's a woman who's looking at the apples and she's saying [NE USA accent], "Marvin, do we really want the green ones tonight?" You know this kind of thing, or, there was this guy, he was in the fish aisle.  Sometimes I'll pick up people's cards or get your phone number, because there was a guy—it was so wonderful. He was in the fish department of my local supermarket, and he was talking to his daughter, and he had a voice like this [gruff], and it was just great, and he was talking to his daughter. It's like, "I think we really ought to have the calamari." And she's like [high pitch], "Well, I don't really know if we want calamari tonight, Dad, because I don't feel like fixing it." He's like, "Aah, I'll fix it myself." You know, so it's stuff like this, it's like "Ah! I want to record you!" And then sometimes I actually do [record] on my phone. Thank goodness the recorders are so good on phones. I live in New England and in one of my local Dunkin' Donuts there was this woman with this fabulous accent, and I was second in line and I just brought out my phone. I turned on my recorder, and I had it in my hand and I set it down and I said, "Hi, how are you?" And she goes, "I'm just fine, how are you?" And so I just listened to her talk and it was just great. And my phone is just sitting there, it's just a phone, but in the meantime it's recording conversations. "So how are you? Alright, you want some milk in that? No problem." You know, so it's fantastic. 

			So that's what I like to do. I actually like to pick up real stuff when I can. The thing that I do that requires a certain kind of research is if I've got a script that requires an upper-class English accent and I know a great deal about doing that accent, but, as an American, I don't have all the same pronunciations. There are some things that are the opposite of the way we pronounce things. By opposite I mean like the word "process" in American, is "process," [hard 'o'] if you're going to be speaking with an English accent, is process. And if you're saying the word "yogurt" in English, American-English, it's "yoghurt" [hard 'o'], so some of the vowel sounds are different. So if I've got something that I need to do with an upper-class British accent, I have a friend who lives in Scotland. I just send him the script and I say, "Dude, record this for me, so I don't make any stupid mistakes," so he'll just record it and send it back. I'll copy his pronunciations. 

			It must be a lot of fun to just practice those.

			It is, absolutely. There are some things which require a lot of exercise, and accents that are able to come off like you're just pulling it out of your pocket, fully formed, that takes practice. My pedigree is in musical theatre, and so when I would rehearse for a role that required a certain either persona or actual different accent or archetype, I would just do it all the time. And it can drive your family crazy, but in the meantime, you know, you're learning your accent, alright. And you're getting right in the character, if you can speak extemporaneously in your character, then you can do your lines without having to worry about it. And that's the kind of stuff I continuously practice.

			You've done a lot of radio and ad work. What's different from that when you go to work in games?

			The kind of voice work that you get, for instance, for commercials, I think the key thing about that is the timing, honestly. And people are going to disagree with me about this, but you know, of course, you need to embrace the product, but you have a beginning and an end. Boom, and those...that's the construct of advertising. It has to fit into a certain space. 

			I work for CBS Radio. I'm a staff announcer for CBS Boston, and that's the thing we're battling with all the time, is making sure we get everything in on time. Being able to present and embrace a product or a client in a very short amount of time, that is the job, as a voice actor for commercials. There's narration which allows you to have all the time you need, and so being able to figure out where you want your voice to be for a long period of time, but with games what you've got is a completely different kind of script. And sometimes it's in the form of a movie script, so you can actually see the context, and very often it's not because if you're doing something like a war game, where there are shout-outs and you're playing as a single character and your character is simply interacting with the environment, you've got these lists of lines to do. So the story is not always present when you're doing lines for a video game. The director fills you in as much as he can. And you have to construct as much of the environment in the mind as you can. If you're lucky they present you with gameplay, you know. That's really helpful, when you can actually see the gameplay and go "Ah, I've got the environment now," because then you know what you're dealing with.
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			Selected Credits (MC): BioShock 2, The Vanishing of Ethan Carter, Minerva's Den, Alone in the Dark, N++

			[See DB's solo interview for her credits & bio] Through the Brightskull Entertainment Group, Michael Csurics offers a full range of audio services. While he has over 50 credits to his name, he is best known for his work as the casting and voice director of BioShock 2 and The Vanishing of Ethan Carter, both titles acclaimed for their incredible storytelling.   

			What is voice direction?

			MC: Voice direction, I think, is getting the actor to... hmmm let me think about that for two seconds. Why don't you filibuster for me?

			DB: OK. I'm filibustering for Michael now. Voice direction is taking a script, for a video game in particular, and having a vision for what you want the voice to sound like, having an archetype in your mind, and helping the actor find that in their own vocal apparatus.

			MC: The reason it takes a second is it's a very large question. So there's a lot going on. The directing role changes depending on who you're talking to, if you're talking to the actor, the director's role is to create a safe bubble around them in which they can play and experiment, and have a collaborative creative exchange. And you need to have a vision. You need them to execute that vision, and you want to give them guidance. For the engineer, it's how to set up your sessions, how to run everything. What the timings are going to be like. For the producer, it's hopefully a trust that the director is going to get the material that the fans are going to like. For the writer, it's a matter of taking their eight pages of background story for each character and condensing it into like ten usable adjectives for the actor. 

			DB: A little paragraph.

			MC: You're basically taking lots of copy and turning it into small adjectives, very quickly. 

			DB: Distillation.

			MC: So the director's role is different depending on who you're interacting with I think. And for games, it's especially challenging, because we're all getting better at this, but everybody is still relatively new at making video games. And I know we keep harping back to that excuse, but we're also evolving so much more. We have technology that's available to us now that wasn't available to us two months ago.

			DB: I think the other thing is people are not reinventing the wheel every time there's a new game made. 

			MC: Yeah, that's true.

			DB: Makes our job a little easier I think.

			MC: There's only so much that you can do with human voice too. I like to say it's the only real asset in the game. It's the only tie to the player's real world experiences. You can synthesize everything else, in the game, but you can't synthesize human voice and have it sound good. Thank god. [laughs] For all of our sakes. 

			What makes a good voice actor? What do you look for when you're casting someone?

			MC: One of the top things I look for when I am casting a role is prior experience making video games. And something that I definitely gauge people for coming back to them, is do they play video games, because there's a pretty big gap between people that play and people that don't. It makes my job easier as a director, because I can talk to them about game mechanics and what's going on from a player's point of view, instead of having to paint the environment for them in more fleshed-out detail to get them into the role. I turn to a combat actor and say, "Oh, you're frobbing a door and on the other side of a door is a giant deebin". It's like, "OK. Cool. Open door. Ah!" But if I have to talk to an animated actor, about that same scene, it'll be similar just using different terms. It'll be like, "You're slowly grabbing the handle. You're opening it on the other side of a door is a giant bug". So it's just an economy of direction, and that's really what you're looking for from the producer's side of view looking at the director is, Can they deliver succinct direction, and use as much studio time for actors generating content as possible? 

			DB: I want to chime in here for a second, because finding people who play the games,  you said it was second: It's one or two on my list of stuff. I want someone who's got stage experience if at all possible. Because it's acting. It's about as close to acting as movie acting. Movie actors are probably better at doing voices for video games than people who are narrators. 

			MC: I'm not being silly here, but I find the opposite. I feel that stage actors are the best suited.

			DB: In terms of people who use microphones for their business, I think that commercial and narrating voice actors are the ones who sometimes have a hard time transitioning into voices for video games, whereas a movie actor, someone who is used to having a microphone somewhere nearby and knows how to address a microphone, understands subtlety, that's the other thing. That's tough. 

			MC: I would extend to say that transitioning from commercial and narrative to games is challenging because of the type of performance required. That games are looking now and have been for a while thank goodness for more realism or more traditional character-driven stuff. So to have the radio announcer kind of voice...

			DB: Well, who is doing that? Nobody is doing that anymore.

			MC: Yeah..... OK?!

			DB: OK, well your experience has been a little rougher than mine. 

			MC: There's people that are doing it, they're just not getting cast.

			DB: The reason I said movie actors instead of stage actors in particular was because sometimes stage actors don't know what to do with a microphone, in my experience, and you have to teach them mic technique. 

			MC: Voice actors surprisingly make the best voice actors. Profound. 

			DB: Head explode.

			MC: It was like I was saying the other day. When I'm casting for an important role after I find an audition that I like the second thing I do is check out their body of work. Have they worked on games, number one. Two, have they worked on things that are relevant to our games,  because if you've worked on a bunch of games but they're all in Simlish and you're doing something that's like a dramatic thing, maybe, that's from experience, it's not going to translate well every time. That said, every time you do a casting with somebody you haven't worked with before, you're kind of rolling the dice. You can do as much as you can to prepare for that. I like to, if it's a really important role and it's somebody really good but with a mysteriously short IMDB list, I call around. I ask for references, and I talk to them, on the phone or I'll grab lunch with them or something, and do a quick audition, like an actual read. Sometimes if I'm doing a really important ensemble project I'll have the actors come in and like you would with a film, where they do screen tests. I have them run scenes together, just to see if their chemistry is right. There's a lot to do to find good actors.

			DB: In the end we're telling stories. You want to make sure that the story gets through, that the like you said the chemistry is right, because it has to engage the player. In the end, the most important player in any of this process is the player. 

			MC: True. 

			You've both been working in voice for games for quite a while. What have been some of the biggest changes over that time as far as voice?

			MC: I would say that the biggest changes, well one of the biggest changes I was saying this morning is the audience sophistication level. The expectations of the audience are so much greater now. I think it's good, because it's pushing us to continuously do better, but people don't really respond well to bad VO.

			DB: Amazing: it actually does matter, and there was a time where it was like nobody cared about the VO. It's just supposed to be ancillary and it's supporting the game or whatever. And now, the stories are complex, and they're very human. The stories that matter are deeply resonant on a human level, and you have got to have great actors in there, and so I'm grateful that we have the great actors that we do, because there are some games where I can say if you're not crying, you know, at the end of this game, then there is something deeply wrong with you. I'm thinking of Final Fantasy 10 actually, but the thing that gets me about this is how ...it's not just the interaction. There's poignancy and when you've got empathy between the player and the character onscreen and something happens, you've spent a lot of time with these guys. This is a lot different from a movie. By the time you get to the end of some of these epic games, you've spent like a hundred hours in the company of these people, and it matters to you if something happens to them or someone they love. And boy I'll tell you, when we were playing Grand Theft Auto IV, it got so stabby it was like, "You gotta be kidding me." And we were ripped up by what happened in that game. because it matters. Because it's not like they're your imaginary friend, but you do become involved in whatever their little life situations are and you care about their journey. 

			MC: I'd also say there's been a huge shift in actors' perceptions of booking voice sessions for games. When I first started it was definitely more of like, "Oh yeah, this will be fun, I'll do your little game". Now it's like, "Oh thank god, I booked a game. Thank you." People want to work in games. I think that's the biggest shift, is that people want this now, and it's become a cool thing to do. They know that it's a great opportunity to be in a big game. They know that they can manipulate that into Comic-Con appearances and things like that, it's really cool.

			DB: And it's because the characters are so good now.

			MC: Yeah, the writing has gotten so much better. There's still room for improvement but...

			DB: That's one of the biggest things, the structure of games. It's because we're allowed to do so much more. The systems are better and you've got room for more art, and you've got more time with a game. More bandwidth for all of the awesome stuff that goes along with a game, and people are interested in making great art. And I think that the actors who care, that's what they care about. 

			You must have to work with a lot of movie actors now, that are coming into the game world. What are the biggest challenges that you have with them, they must come in with a set of expectations that get blown out of the water?

			MC: Oh yeah. I came up with six earlier today when we were talking at the round table. Let's see. Scheduling: So making sure that they're not working on a film or other stage show or if we're talking specifically about TV and film guys, not working theatrically, so making sure that they're available and in your location that you're going to be recording them or near a studio that's compatible with the recording that you've done so far. But making sure that their shot schedule is compatible with yours as well. So we've done it where we've known that some of the celebrities that we're working with are booked for right over our window on secondary recordings and stuff, but we'll let that go and we'll work with their show run or their director on the TV set to be like, "Hey, what days can we have them?" We're not to the point yet where we can be like, "Just make sure that we have them for these days", but we're definitely at the point where we have a good dialogue with those guys to be like, "Hey, how set in stone are you guys? What's the flexibility going to look like there?" Scheduling is one. Two, is making sure that their manager and their agent have a good communication path, is pretty important because sometimes their voice agent, well a lot of times if they're a celebrity their voice agent is not the same person who is their on-screen agent. So their on-screen agent may have them booking a film, and then their manager may have them out promoting that film, and if they're not talking to the voice agent, who is not providing a lot of their work, man, you can get in a bind, especially when you've got them slated for an ensemble recording. Never happened to me though. Other stuff is if they've only ever done looping and ADR, sometimes it's a little tricky for them to come in and especially if they're doing TV or film where they're getting scripts close to shot and they don't have to memorize them because they're just going to the scene, and will have it on a prompt, that's been kind of an issue is getting them ready for VO studio best practices. And not everybody of course but some, it's just something to be aware of. They cost more. They do. And I think that's totally fine, they should to some degree, because they are bringing something a little more to the project in their name. I don't know if there's ever been a studio that's shown that it actually brings marketable value to the game, but somebody thinks it does.

			DB: The publishers think it does.

			MC: They do. And the thing is, it gets a bad rap and everybody is like, "Oh, celebrities. On-screen talent you should never use them." I don't think that's true. There's been a lot of really good use of celebrities in games. And that sometimes pans out and some of them are really excited to work on the game, so it's like, it's cool.

			DB: Well the other thing that happens if I can just inject a couple of cents here, is when you have a celebrity working on a game, sometimes the publisher is far more interested in making that game, or they'll actually create a situation where there will be a game because there is a celebrity who is interested in it, and then there is more work for everybody. So frankly I'm all for it.

			MC: There's also the issue where because a voice agent, if it's again like a B- or A-list celebrity is not their main agent, they're sometimes afraid to incur the wrath of the celebrity, so they'll not ever bring them the script. You don't get auditions from celebrity talent, you get offer only, which is like they'll do the job, minimum is 50K and you'll get x number of sessions, offer only. Which means you better just trust that they're good for the character. And sometimes you know sometimes your decisions as the director get stomped by the producer who is like, "Nope, we really need this guy." Oh, great, yay. Hope it works!  So like I said, celebrities get a bad rap but it's just because there's more logistics. Oh, and lastly, sometimes people will hire celebrities and not a director, or not an experienced director, and that really throws a wrench in the works, because if a working celebrity actor or even just a working TV actor comes onto a VO stage and the guy who is telling them what to do doesn't know how to do it. You know how I was telling you about what a director does? One of the other things that we do is we're the cheerleader for the project. We get the actors excited to work on the project, and that's like number one with a bullet, because when they are excited to work on a project, they're going to put in everything. when they are there to make money, it's not that they're not going to do as good a job, but they might not go the extra mile, you know? Have any of you ever had jobs that you didn't quite like? And did you really do your best? So, it's the same.

			Do you have to find sound-alikes for celebrities that aren't available? 

			MC: Everybody is different, and I think that every agreement structure is totally different. If you're working on a giant IP that is already known to have a game tied to it that is also of a large budget, probably comes in that agreement. But I personally haven't done any work that is movie to game I don't think.

			DB: They'll quite often call for sound-alikes because a movie actor has a much more strict schedule, and a game key character or lead character for a game can be recording for weeks. And a movie actor doesn't have that kind of time. So they'll find someone who sounds alike.

			MC: The way I like to talk to my colleagues in film or TV who are just trying to get  a sense for like, "Well how large is a video game"? Well, I kind of liken it to trying to record an entire season's worth of television in three weeks. And that's kind of the golden area-ish, but it's what it's like. That's a lot of content. 

			Is it your job as directors to manage all the content?

			MC: It depends. Sometimes. Most people tend to hire me for that because I'm, not to toot my own horn here, but I'm pretty good at that. And the people who work for me are trained to be very good at that. So yeah, my job as  a voice director is different from everybody, is to take all of the stress of VO production out of the audio director's hands, so that they don't have to think about that. They'll be like, "You know what? Voice? Done. Managed. I don't got to worry about that. I'll check in on it, I'll make sure that it's going good, but for the most part, I'm just here for the buffet." And you're just like, "OK, great, I'm going to get back to work." De-stressing of production is a pretty big thing. The best way to do that of course is to make sure everything is well organized.

			What's the most fun part of your jobs?

			MC: Hanging out. We get to play, every day. Every day I get to meet new friends or hang out with old friends and we get to pal around and make some cool art together. That's the most awesome part of this job.

			DB: For me, it hearkens to my theatrical directing, where you work with someone and they become better than they are. It's like when the ensemble really clicks. Something happens that makes the whole greater than the sum of its parts. And when that happens, that transcendent change, it makes life worth living.

			And how about the most challenging part of the job?

			DB: I think that the thing that has always been the most challenging is when someone can't bring a performance that matches their audition. Or their demos. Where the demos are flattening, the audition was impressive, and you think, "Awesome, I'm going to have you do this role as a vampire because I know you can do it" and then it's like they can't. And you just beat yourself up and you beat your talent up because you are desperately trying to get this exquisite character from them and sometimes they just can't bring it.

			MC: I think that that is a frustrating situation, and it does happen, but I would not say that it is the most frustrating. 

			DB: And what would be the most frustrating in your opinion?

			MC: For me the most frustrating situation would be situational. It doesn't happen all the time, but when it does oh boy does it stink. So the situational thing for me is working with a producer or writer or creative director who is too married to their very strict in their head voice, and it's like why even hire a director or an actor? Like, do it yourself, because you're going to spend eight times longer trying to extract every single syllable the way that you want it, and then you're not cashing in on the fact that you hired people who are really good at their jobs to go out.

			DB: You're not letting them do your job.

			MC: The non-collaborative work happens sometimes and it's frustrating. 

			DB: I actually haven't had that, because I haven't worked on projects as large as yours, as a director I mean.

			MC: It hasn't always been the large projects either, some of the small projects have been like that.

			DB: Really? Where you get somebody who is like, "I want to do it exactly this way"?

			MC: Yeah and it's just like …

			DB: Your vision. Your vision it burns.

			MC: I think it's good to have a strong vision.

			DB: I like a strong vision, but there's a difference between having  a strong vision and saying, "I want everything to be exactly according to the way I hear it in my head and blah blah blah, I'm not going to let you do your job."

			MC: Yeah. Or like when they chime in and they're like, "Just do it like this." It's like, you're not even supposed to have a button! Where did that come from? [laughs]

			Do you have any questions for each other that you'd like to ask each other about your jobs?

			MC: What's the most fun thing you've done in the past year? Game-wise.

			DB: Wow. I think I have to tell you that some of the most fun thing that I've been doing with games is vocal concepting. And it's not specific to any one game, but it's when things are in the pre-alpha stage, when the game is just starting to be made, and let me tell you, I love the roles I get. Believe me. I just sink my teeth into those, I love that, but the stuff that really gets me into the stretch mode is when something is just beginning, you have a script, you have characters, and it's like let's breathe a little life into these guys. And guess what game company, this is what it's going to sound like with this guy. This is what it's going to sound like for this guy. And this is what it's going to sound like for this guy. So I get to do that. I get to create these sounds, this creature and all his family are going to sound like that. That's awesome. 

			MC: Very cool.

			DB: How about you? You've been working on some really awesome projects.

			MC: I have yeah. I think every project I work on is awesome though. That's sort of the thing is, I don't take on projects that I don't think are awesome. I'll pass. So yeah. 

			DB: That's like I suppose when you ask a theatrical director what's your favourite show, and it's either the one I'm the directing right now, or it's whatever comes next. 

			MC: Whatever gets me out of this hellhole.[laughs]

			DB: It's like I can't wait to see what happens next.
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			Selected Credits: Harry Potter and the Prisoner of Azkaban, Harry Potter and the Goblet of Fire, Dungeon Keeper 2, Theme Park World, F1, Sim City

			Adele Cutting joined Electronic Arts in the mid-90s. She went on to shape the audio of some of the company's key properties, most notably as the sound director of the Harry Potter video games. Since 2011, Cutting has offered a full range of services through her own audio production company, SoundCuts.

			You worked in film before switching to games. What attracted you to games?

			I'd just started working in film, because I went to the NFTS [National Film and Television School, UK] and I got my first year in film. And the then-head of music, head of audio at EA, contacted the NFTS and said, did they have any students who were interested in animation, because they wanted to track-lay the cut-scenes in The Darkening. I loved animation; that was what I really loved at film school. That's what I did most work on, the animation, because I loved the fact that there was no sound. You had to create everything. So even though I'd left film school at that point, the head of audio at the film school remembered that that's what I really loved, and contacted me to see if it was something I'd be interested in. 

			To be honest, I hadn't really played any games. I'd played Lemmings and things like that, but I wasn't really a gamer. And so I'd no idea what to expect, but I thought I'd go down and see what's happening, and I was amazed, because I turned up and they had an amazing studio, all the sound designers had great kit, Pro Tools. I thought, "Well, they're exactly the same tools as I use," and it wasn't what I was expecting at all. So I thought, "Yeah, I'd love to have a go at this." So then I worked on those bits and pieces they needed me for. I think it wasn't long, only a three-month contract. And then I went back to films. Then they contacted me again, and said, "We've got a full-time position." I was like, you know, those jobs don't really come up in film, full-time jobs, so it's like, "Yes, I could do with that." So I did it. 

			It was great, because I think I started just at the right time. We were just going into the PlayStation One. The audio team who was there, there was Chris Nicholls was head of department, there was Nick Laviers, he was then the audio programmer, although he does do sound design—in fact, he's an audio director himself.  A guy called Bill Lusty, and James Hannigan was the composer, so I was the first sound designer they hired and it was just a fantastic team, because at that point, there wasn't a focus on audio, and so the audio team were the people deciding what they were going to do and how they were going to do it. It was before things like Wwise and FMOD and there weren't any tools. Nick had a great idea for a tool he'd like to write, and I was like, "Wouldn't it be great if we could do that?" And he said, "Yes, I've already thought of that." It was just brilliant. It just felt like I'd arrived just at the moment when everything was being developed and it was just really exciting to be part of it, just a really good bunch of guys. It was fantastic. 

			James Hannigan is awesome, and he was the in-house composer and we could work together, and look at sequences, and he'd say, "I really want to do this, but with music." And I was able to say, "Oh, well I want to—it's a sound effects moment." And it was great to have that, because you certainly don't get that in film, where you get to talk with the composer and decide things. Ultimately it's the director who makes those calls, so it just felt really accessible, on the team, and the audio people driving it. As long as it sounded good once it was in, the focus wasn't on us. And then, obviously, that team expanded and we got good things said about our staff, and then that's when everybody started focusing on it, and obviously things changed then. 

			Have you done film work since you started working in games?

			Definitely since starting Sound Cuts, we've done corporate trailers and videos, and a lot of branding, and movie company logos, so if you go to the cinema, there's AI films, that's one of my sounds. Then we're doing a cartoon series for Cartoon Network, and we do all the Nickelodeon shorts.

			What are some of the significant differences between animation and games—you're starting both from scratch without any production sounds.

			Sound for games is a lot harder. I'm quite a visual person, so I find it very hard. The old-school way was you'd get a list of sound effects and they'd say, "Car F-1, car F-2", and I find it really difficult to work like that. I like to see it, because when I see something, I hear in my head what I want it to sound like. I can almost—it  sounds a bit silly, but I can hear the soundtrack. And then it's my job to recreate that. When I'm working in games, I still like to start from a point where I see something, and I almost design it like you would a linear piece of media, but then you obviously have to work out what's going to happen and what's interactive—how are you going to program that. 

So for me, I definitely work from the top down. I imagine it as a film and break it up into the separate elements, and make that interactive, whereas I do know people who are very technically driven tend to start the other way around and build it up. But I'm very much a top-down person, and that's probably my training as well. We've got great stuff now which is needed, like Wwise and FMOD, and all the stuff that that can give you. I do think it can be people want to use all the buttons, and I think sometimes to get a really good soundtrack you have to concentrate on the end results, and sometimes focussing on that first, and then working out how to get to it is sometimes, well for me, works better than, "Here's a granular synthesis plug-in, I must use that, that's a great bit of tech, shove it in there." So, that's my working. But, yeah, games are a lot harder. There's a lot more things to think about. Repetition, so if someone can stay in a loop for ages, how do you make it not boring. A lot harder.

			You started your career with the PlayStation One. What were some of the limitations and challenges back in those days?

			There was hardly any memory space. When I went from being the girl who did the cut-scenes and the linear stuff I was asked to do an interactive sequence and we were shaping this explosion and it must have lasted about ten or fifteen seconds, so I got in Pro Tools and I designed this sound extravaganza that lasted—well, the same length as the explosion, and I gave it to my boss, and he said, "We can't use this. There's no space for it." And I said, "But that's how long it is!" He goes, "No, you can only have a one-second sound." I said, "Yeah, but the explosion's twelve seconds. I don't understand." And he said, "Well, basically, everything you've just done in your Pro Tools track, you have to do that, but within code." So it was taking this one sound, but then pitch-shifting it down so there was a longer continual one, and then adding delays and pitches and all the pitch-shifting and all the others, and fading in. So you basically recreated this whole sequence just with one. So for me, it did blow me away, because I thought, "I haven't even thought of that." It was always memory, in those days. It was always streams we had to use, and it was music, speech. There was no memory. It blew my mind, then, how great these games sounded. My eyes were opened up to how little space people had. So that was the biggest challenge.

			I get the impression that back in those days, that sound design was really a matter of solving a lot of technical problems. It was kind of the "See a dog, hear a dog."  Whereas now you have a lot more opportunity to be creative with what you're doing and make more creative-based decisions. 

			I think it's more widely known now, but I think a lot of people were doing it back then. I think if you had training, that's what I was saying about the top-down thing, because if you did the top-down, you could think about all those little fun bits. All the bits that would make people laugh, and then accommodate them, rather than do it up and add these sound triggers. I think this was being done from a really early stage. I didn't work on it, but Resident Evil, you could hear the blood dripping before you see it, so people were already using sound as a narrative device pretty early on. But yeah, now, you can get tonnes of stuff in, so you can get loads of tricks and things. I'm trying to think of a funny trick. Oh, one of the things we did do which was really cool, which was in one of the Harry Potter games, there was an urkling. And it had a specific bit we did on this Potter project—actually we'd had lots of brainstorming sessions because we were getting lots of new characters that J.K. Rowling had given us, but we were allowed to flesh them out. I love the urkling. Basically, he was a bit like a child catcher. He was sort of like very spindly, like a man made with sticks in the forest. How can you make him into a child catcher? Maybe he'll play the flute, maybe he'll sing. 

			Jeremy Soule did the soundtrack for that, and he did a brief melody. We copied that. In fact it was me playing it. It was like a wooden bamboo flute, and I just played it so that it had the same melody, but played it badly, because it fit the character, to be honest. And then the voice actor who did it actually sang it, and we got some lyrics written and he sang the tune. And so basically whenever you went into areas with the urkling you'd hear the orchestra sort of bringing in a really spooky version of it, until it was well established, in the game. And then obviously when we'd established it and the players knew, when they heard the music, they'd see the urkling, we'd started throwing it in when there wasn't an urkling, just to catch them out. That was an audio trick that I thought was really funny, to be able to scare kids. Actually, and I had to tone it down, my sound effects in Harry Potter, which was great, because they were deemed "too scary" for the age rating on the game.

			With your work as an audio director, have you now got the opportunity to make sure the sound design is fitting the music and the voice?

			That's what's much better about games than film, because with film, you've got the director who's in charge of everything, and you've got the sound supervisor, but the sound supervisor isn't in charge of music—dialogue and sound effects. Obviously, you'll get teams who do work closely together, but it's the director who is the conduit, collects everybody's ideas and basically focuses everybody. It's his project. His main idea. Whereas in games, it's the audio director who owns everything to do with audio. The speech, the music, the sound effects, and I think that's why I really love it. I would find it really frustrating to work on a project and you didn't have any input into the music. I like working with composers and telling them what my ideas are and just getting their feedback. I do think I'm a people person, I do like having lots of people talking about it and trying to work together as a team to actually get to the end result.

			How do you come up with your initial vision for the game as an audio director? 

			I like to get style guides together. First of all, you're talking to the creative director of the project and the lead. And I'm quite visually led, so as soon as I see what the art is doing, I think that clearly leads you to a conclusion what you want to do with the sound effects. I think you work with some creative directors who really have a clear idea of what they want, and then it's making sure you're on the same page with them, and you bring all of their ideas into it, but also developing them into new ideas that they haven't thought of. I love getting style guides together, it comes together quite quickly, soon as you see the visuals, it's really clear.

			On one project I did recently, there were two ways we could have gone. I got one movie and I track-laid it very quickly with two different ways we could approach it. And then from that you could bring in other ideas you could have with different types of music, within that style, but sort of like branching out. I definitely think as soon as you know the style it needs to be solidified somehow. At EA they're very good with their preproduction process, and so you would have whole movies dedicated to what it was going to look like, and sound like, and I think that's one thing I've definitely taken with me, is having this whole preview. It's nice that in a game if the direction changes or moves on I think it's good to always keep that, and keep referencing back to it, because sometimes, some of these projects go on a very long time, like two years, and you can just be so in it, you forget where you're going. So, it's nice to have this package that you did at the start to reference, because sometimes like, "Yes, that's what we're meant to do with it, right!" "No, let's refocus."

			Working freelance, then, or at least not in-house, at what point are most companies bringing you in to the design discussion?

			It's not just me, now, there's five of us who work at Sound Cuts, and I'd say most of the time it's pretty early on. It depends, really. I'm working with a couple Sony XDev Studios, and I was pretty much brought on board right at the outset to actually start developing the audio direction and to work with the audio direction. To work with them, to bring in music ideas and sound design styles and to do all their presentation materials out with their project to get progressed through the Sony gates, and what have you. So they're quite early on. I'd say some of the smaller games, iOS games, I still have to do a lot of educating with them, because I will get the list. Oh no, no. We don't do lists. But we've done a lot of work with them and now they actually send us the game. They'll send us a "This is what we'd like." But we say, "We can deliver that, but actually, what else you need, is xy and z, or, have you tried this?" So I think it depends. When you first start working with somebody you've got to assess your relationship with them, and then when you form a relationship you can actually say, "Right, if you really want great audio, let's try it like this." And you sort of help them work with you, and I think that's a really great way of working. So those companies now do come to us a lot earlier on, which is quite good, because you do need to be on board first of all. But I've been very fortunate that a lot of the stuff has been really, really early days, actually. 

			For the Harry Potter franchise, you got to work with something that is quite iconic. How do you deal with taking something so well known and yet making it your own, giving it its own flavour for the game?

			Well, obviously, we were linked to the film. So a lot of the key sounds effects like the Prior Incantato and creatures that appeared in the film like pixies, they had to sound the same in the game. And it was really tricky, because then we had to get things ready in the game, before the film was finished. So we'd need them sort of like in May, but yet, the film wasn't going to be mixed until September or something, so we needed them really far in advance. So we did actually have to wait or sometimes we'd put in, so if we like the Prior Incantato—I think it was that—I actually got notes. I can't remember if I spoke to Randy Thom. I don't think so. But we got notes on what his thoughts were for how he was going to do that spell. So basically we designed something based on what he was saying he was going to do. And then finally, I think a week before, we had a week left to get stuff in the game, and we finally heard what it was going to sound like. I reckon we weren't that far away. I think it was kind of hard, because I don't think people understood that we couldn't just take the sounds from the film. You can't send me what you track-laid for the film. We can't just go, "Thank you very much, just pop that in," because that's not the way that sounds are integrated in the game. You literally could just listen to it and listen to the elements, and try to recreate those elements, and mix it into the interactive content that you needed, but I think people were always quite surprised, because when we did get the Pro Tools sessions, for some of the things, which was fantastic, but you couldn't lift them. You had to redesign absolutely everything to sound like what they did. It was tricky, but it was really good. It was nice when you got things close. You were like, "Yes!" 

I think with that one we were really close. I think in the early days, it was definitely in the very first film that was Eddy Joseph that was the sound supervisor on that. I knew him really well. He used to come into the offices so we had a very close relationship. But then later on, through the franchise, as obviously things got very security conscious, everything had to go through Warner, so we had to ask Warner for reference, and they'd ask the film, so we were waiting quite a long time for feedback, but we got there in the end. 

			You've worked on some really varied credits. How do you approach genre as a sound designer?

			I think every project I work on I start out by thinking, "I'm wanting to swear at this point but I can't."  I think at the start of every project I think, "Oh no, I can't do it." Which sounds silly, but I do. But then you get into it and you can do it. I remember recently, obviously, now I'm freelancing, where you have to go in and introduce yourself, and there's several other people who are all in, you are against other people who are going to be proposing for the job too. I got the gig, and I turned around to my husband and I'm like, "Oh no, I got it!" He goes, "Why are you saying oh no?" And I said, "I can't do it. I can't do it." He goes, "Of course you can!" I said "No, I can't. I can't do zombie noises." He goes, "Of course you can do zombie noises." I do have this "aahh" panic. But then you start, and you start pulling in ideas, and it comes together. I think also because I work top-down. I think it would also panic me if I thought, "Oh, how on earth am I going to integrate this?" I definitely focus on getting the sound and getting that right. Because I think if I thought about the sound and the tech, I'd never get it out of my head and I'd just be a worried wreck. I always get that first fear of, "I can't do it." 

			So, as part of a company that is not in-house, are you involved in the integration and implementation of the sound today?

			Yes, for most of them. For quite a lot of the projects we'll have Wwise and we'll be able to integrate into Wwise. Quite often we'll get a build in the game. It depends which company we're with and how security-conscious they are. For a lot of the smaller games, they just want us to chuck them sounds, which personally I don't like, because you can be the best sound designer in the world, but if you don't have any say in how they're implemented, then it's not going to sound right. I don't like that, and I really do want to be involved. When I go into companies and I say, "We're not this external team. We're your audio department. You've got to see us as part of your team. We're not just people who you don't see. We're the people who are part of your team. You've got to talk to us. We're not just an outsourcer." I think especially when I've worked for larger companies, and they do get quite a lot of outsourcing done somewhere else, like art outsourcing, you'll hear the artist sort of picking at it. And I didn't want that to happen. I don't want people to [say], "Oh, let's see what the outsourcers did."  I want them to feel that we're part of their team. The same way as if you're a big team of internal sound designers, when somebody gives you work, you don't want the work to be bad so you can pick at it, you want it to be good. And I think that's the way I want people to see us. You know, we're part of your team. So in a nutshell, yeah. I think as an outsourcer for me I think it's really important that you're actually going to the company and seeing what your sounds sound like in-game.

			What do you see as the biggest challenges now when it comes to  sound design for games?

			I think especially for me at the moment, there's millions of challenges because there's so many different things a game can be released on. You know, mobile has a completely different set of challenges to your PlayStation 4 game, to an Xbox One game, to...there's so many different types. If you're on one and it's being shipped on various different consoles and platforms, it's incredibly difficult. I think for me personally it's the fact that, if we find a solution on one thing, there's still all these other things without a solution. I mean, Xbox One and PlayStation 4 we can say, "Yeah, we've got all the memory space we need." But no, on those platforms it's more creative challenges.  How are we going to make this sound the greatest? How is our mix going to be the best? Because for me, personally, I think it's also creating a style, because you want to stand out with different music, so people can hear the music and they know instantly which game it is, because I do think there's quite a lot of games out there now that have very similar music. And if you heard the music, you wouldn't be able to say, "That's that game." It's like, "Oh, it could be that one. Or it could be that one. I don't know." 

So I think really it's getting a good style for your game. I think that games have not really nailed using sound enough to create the narrative, or, well, things like The Last of Us, Uncharted 3, were brilliant, but I'd say on the big games it's things like that. Creating something new. And actually doing something with the tech that you can't do with a linear medium. I think that's what my focus is on, on large games. But then on smaller games, like iPhone games, it's just making it high quality incredibly fast, incredibly cheaply because I put in the same amount. Well, everybody who I work with, we put exactly the same amount of effort into small games that are paying hardly any money as we do with a big game that's got good money, because really why should a small game with no budget sound rubbish because it's a small game with no budget? Every day is filled with thousands of things. 

			What makes good sound? How do you know that this is the right sound, and you can stop now?

			The term "This is right now" is hard. When I was at EA, as a senior audio director, it was right now when I said it was right now. Unless obviously the executive producer said it's not right now. But when you're freelance, I think I stop designing when I believe it. So I think you can just tell when something works visually and you believe it. If it's saying everything and you believe it, if it's giving you the emotion you want to get, telling you the story that you need to get out of it. That's when I think it's good, but then at the same time, does anybody know when to stop? I mean, you can really fiddle with stuff for a long time. Working on a level at the moment and I was really pleased with it. I came back to it after about four months, and I'm like, "Oh, I have to change that. And I have to change this," and, "Oh, I have to add something there." It's funny because my dad's an artist, and he did this painting and I loved it. I loved this painting, but a few years later he took it down and sort of added something else to it. Then he took it down and he added something else and now to be honest I don't really like the painting. I think it's spoiled, he should have just left it. So I'm always aware that you can do that with your sound. It's very tricky. I think sound design being an art form it's hard to know when to let go, but also being on the freelance side of things, you're also very deadline-driven, so you do as much as you can to make it sound awesome, and then you have to let it go.

			You mentioned you worked on an audio game?

			This [project] was great, actually, because I keep banging on about how I'm visually driven. I worked on Audio Defence [Zombie Arena], the audio-only game, the zombie shooter, and that's like the Holy Grail for a sound designer, isn't it? An audio-only game! And that was one actually that I said to my husband, "I can't do it, I can't do it." And I was working on it with James Locke-hart  and I kept saying, "I can't do it, James." He's looking at me like, "Don't say that. Don't say that, because we've got it now."  It was a short turnaround, like four weeks, to do all the sounds. And it took me a good couple of days. Probably, three days, which is a lot of time when you've only got four weeks, to get my head around it. Because all these tricks that I did: Say, you were making a giant sound, you learn every time all these tricks to make it weighty and heavy. But when there's no giant's foot falling, it didn't work. I really had to get my head around it. That there was no visual clue to hang on with, because I'm always talking about how audio fills it. How audio is the glue that holds everything together, and we fix things. We make things look better when the animator hasn't had time to do this, so we'll put a sound in, so nobody notices. We're always fixing things, and if things are far too slow, you can add audio and it speeds it up. You can add audio and make it go slower, but all of a sudden, it's just you. 

I found that game at the start very, very difficult because you have to be so focused. There can't be any fat on your sounds. It's just got to be the one thing that you need to hear, and you can't mix in.  Not that there were many explosions, but say for an explosion you need to have a big boom. You'd have sort of like some sub, and then you'd have the explosion and then you'd have a debris layer one for bits of debris, and debris layer two, and then aftershock debris and all this. And it's just too cluttered and you just need to really focus, and I found myself chucking a lot of things out with the sound, to get the focus on it. 

			There wasn't much foley either, but I decided to have a foley session. I felt it was so important that if there was only one sound going to be playing, or if you could only focus on one thing at once, it had to be the right thing. So I actually went and did quite a lot of foley, although Glenn, who I did the session with, he called it speed foley, because obviously it was my money. So I'm doing everything super quick you know, "Bang bang bang: yeah, that's great! Click click click click click: yeah! Drag drag drag drag." Honestly, by the end of the session, I looked disgusting, because I'd been in sand pits and rubble pits, and I just hadn't stopped. I think Glenn said at one point, "Do you want a glass of water or like five minutes?" And I'm like, "No, no." I had sweat coming down, my clothes were sticking to me. I got home, and I hadn't seen myself, and I sort of walked up past the mirror in my house, and I just thought, I can't believe I've been walking because all the dirt is in just rivulets of sweat.

			Were you doing any binaural recordings for that? Or was it all just binaurally done in post, in the engine?

			It was all done with code, which also really changes your sounds, when it goes through that process. But that was really, really exciting. It was fantastic to work with James. And it was great. We had a bit of a love-in, because I worked with James for quite a long time so I think we're quite good at camouflaging whose is whose, so you can't tell he did that sound and I did this sound. I sent him my zombie and he'd go, "That sounds great." And then he'd send me his, and I'd go, "No, that sounds great!" So we did have a bit of a love-in.

			Can you explain to those who aren't familiar maybe how you play an audio-only game?

			It's just got a really simple dashboard. Basically, these zombies are attacking you, and you can either play it so you actually sound like you're in the room and if there's a zombie behind you, you turn to face it and hit. So like you're just hitting it, and you can choose. It's on iPhone now. It's really cool because you can hear it, and as you turn that way, obviously the sound will come. If you're there, the sound will come like that. So the idea is that at the centre of your phone is wherever you're pointing.
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			Writing his first sound driver at the age of 13, Dutch-born Charles Deenen emerged as one of the first demosceners and went on to create legendary group Manics of Noise with Jeroen Tel.  Deenen went on to work on franchises such as Double Dragon, Fallout, Star Trek, and, as senior audio director, Need For Speed.

			Where did it all begin, Charles?

			A long time ago, I was in a school where they had classes in computers. And that's the only thing I would actually do. Every night I would be there, every morning I would be there. And then during the holidays I would go, "Can I take one of these Commodore PETs home?" And they're like, "Yeah, sure, take one home. Twenty bucks, you can rent them for two months of holiday or something." Great! And all I got out of it was a little beep. What am I going to do with that? So at that point I'm like, "Well, wait a second. Maybe I can learn something in order to actually get some digitized stuff out of it." No, that didn't work. At least, in BASIC it didn't work. Let's try the machine language. OK! We actually got some crackling out of it. If we got some crackling out of it, we can actually get some other stuff out of it. And very quickly, using the 1-bit beeping crackling that you could do with it, we had some digitized stuff coming out of it. It was really, really low bit rate, because the computer, of course, was very, very slow, but at the same time, that kind of started it, because that got my exploration happening. What else can we do with audio? What other things are happening?

			And then all of a sudden there was this Commodore 64 thing. It's like, "OK, what can we do with that?" And I was fourteen, fifteen, something like that. Then we went to all these demo scenes where basically people would do copying of games. And it was basically all these copy parties; in Holland and Europe it was very popular at that time. We didn't really do too much with all the copying. We did  a lot of stuff with the music and graphics and everything else. All of a sudden, I met a guy there who was really good at music and was using a driver from somebody else, and I was like, "Wait a second, I can program a driver. We can probably sell this stuff." 

			So we got together, and we made our first demo. I was sixteen and he was fourteen, thirteen, maybe. And off we went to Europe. To a trade show there, where we were meeting with all these software vendors. And we were going, "Hey, what are we doing? We're sixteen. And we're trying to sell music here and we're barely speaking English. What the hell did we do?" And very quickly though, one software company there said, "Yeah, we will take your music," which at that point it was a company called Hewson and they bought the music from us. We were sixteen and we were going, "Wow, money!? What do we do with this?"

			And then there were other software companies. And more happened, and more happened, and, OK, we need more people. We can't do it all alone anymore. And here we are, as me, seventeen, and he was at that point fourteen or fifteen and we're hiring other people. And we're bringing in more people. And very quickly we're doing twenty, thirty soundtracks a year for games. Then I started to realize we have a little company. And we had a company, basically I think the first one that was making soundtracks for games. And we were doing it at a high-class level. We were doing it for companies in Spain, UK and the USA, and Norway and Denmark, and wherever basically there was a software company we would reach out and probably do some work for them. 

			Can you talk about some of those early games?

			One of the first games we did was a game called Battle Valley. It was actually just a little fun budget-type game, but we did music for it, we did effects for it, and very quickly that got us a little name, because it was pretty cool. Then we did more of them and more of them, until there was one night where I literally went, "Hey, we need to deliver this game called Double Dragon," and my partner says, "I don't have any time." "But we have to do it by Monday!" "I don't have any time. You do it." I'm like, "I don't do music. I do coding! I do sound effects and coding." He goes, "Just do the music. It's easy". 

			OK. This was December 30th or something. And we had to have it out by January 2nd, and here I go, buying a keyboard, going C, D, OK. Maybe something comes out of this. Hey, this is a chord. That kind of works. Eeerrh...OK, let's type that in, 037, 047, 079, alright, let's try some more things. And very quickly there was some music there. It didn't really sound great, but it got accepted and here I was, starting to do music. Of course, Jeroen [Tel], my partner, still did all the main ones and I just did the smaller ones, the budget ones, because otherwise I didn't have any time to manage the company and do all the effects and do all the other coding again. But that was how I got introduced in starting to do music for games,  because we had to. We had too many contracts, basically.

			Was that common in those days, that people who had no background in music just managed to fall into it?

			I don't know if it was common. All I know is that at the time when we were starting to do it, there were four or five people, maybe, doing it. Most were based in the UK. All the stuff we'd done in the US at that point, sadly, we didn't really call it music, it was just bleeps. But you know, sooner [rather] than later, the people in the US started to kind of veer to the people in the UK, and went, "Hey, we kind of want you. We kind of want your stuff. We kind of want what you do." During that time, a lot of people, because music was coding, you didn't actually write any musical notes, you wrote it in numbers. So a musical string was literally a couple of hex digits you'd type in, you'd hit "go" on assembler, and you would listen to your music. So you were composing but you were also really programming. And then you would go, "OK, I need to add an LFO, I want to add some other stuff," and you would have to code it in. 

			So yeah, people that actually were doing music at the time were coders as well. They actually could write their own code if they had to. But they were a little bit more creative or a little bit more technical so you would veer towards more either you program the game or you did some music. A lot of the folks that did music during that time literally were coders who evolved into doing music. Or they were musicians that had an inkling to start doing music. Sorry, they were musicians that had an inkling to start doing coding because they kind of wanted to use their own, their personal home computer to start doing music.

			Can you talk specifically about the Commodore 64 music?

			Commodore 64 was a beast all by itself. Because there were not only every chipset was very different, so what you heard didn't mean that the same was heard by other people. They had other filters, they had other quirkiness. They had other artifacts, so if you created an artifact and you went, "Wow, I just created something cool." And you went to your friend's and you listened to it there, you'd go, "That's not what I did!" So very quickly you had to figure out ways how to restrain yourself to what was actually playable on all systems. 

			The other big issue, of course, was RAM. You would go completely nuts, and go, "OK, let's write these two-minute, four-minute long songs. Seven minutes long songs," and then the vendor would then go, "Well, we can only give you 7K or 6K. Can you write your song in 6K"? "Ah, we really need 20." Well, the whole computer only had 64. That was why it was called a Commodore 64. So in those struggles we had to find our boundaries and still make it sound cool and make everything as compact as possible while at the same time using our team, which not all of them were coders. So it's like, OK, how do we make this as easy as possible that they can focus on the music, not have to restrict themselves on how much K is this really using. So we would figure out very quickly what things were common and then repeat those, and basically doing binary compression at the same time, while doing music. Not the easiest to make it creative, but that's what they had to do in the end. 

			Other restrictions were, of course, boundaries of countries. At that point it was not as easy as going on the Internet and going, "Oh, let's listen to this." No, it was literally, "I'll send you a disk, it'll arrive in about 4 days. Listen to it. Give me a call." There was no Skype, there was no email. "Give me a call and let me know what you think." Well, they had to program it in first, and run it from a disk, and maybe the cassette tape or the disk didn't work and you had to send a new one. So the problems really were more like, if you had to have something done, you had to have it done weeks in advance so that you could mail it out and put it in a game, and give them some time for feedback. It was a whole other era.

			Those types of time periods were very simple. There's a programmer, there was an artist, and there was somebody that did music. There was no game designer. It was mostly like you got a list. We need title music, we need some battle music, we need battle music number two, and we need battle music number three. Yes. Very creative. We need some high score music and we need some end game music. That usually was the list. And so you never really saw the game before you wrote a single note. So you saw it when the game shipped, and you went, "Oh, that's why you need a sword clank. That's not a sword, though. Well, but you asked for a sword." "Well, we changed it afterwards to a wood stick." "But you're still playing the sword clank." "Yeah, so?" No-one cared, right? It was all about music, and you got a list, and you got some explanation of what the game was about, and at times their explanation because remember, we were sixteen, seventeen, our English was OK, it wasn't great. Their explanation had expensive words in it, and you went, "What does that mean?" "No idea." "Is this a fight game?" "Yeah, it's a fight game." "OK, something fast." "Sure." "But is it happy?" "I don't know. Is it supposed to be happy?" "No, let's make it dark." And the game happened to be really, really happy. It's like OK, wrong music. 

			But we never really were put into a spot where we had to re-do music or re-do anything else because the budgets were really small. You did a whole score, all the effects, everything, for like $500. But you worked on it for a day, two days, and the whole thing was done. My partner at that time in Maniacs of Noise, Jeroen Tel, he had this gift where you  literally could hum a melody to him, or he'd hum a melody to himself and he would go, "OK, wait," and he would type it all up in one go, melodies, basslines, drums, and he'd go, "OK, something like this?" And, there, you had your music, because he heard it all in his head. He knew what the notes were, the durations, the lengths, and he would just type it out. So he could write this piece of music incredibly fast. Probably ten times faster than myself or anyone else on the team.  He was the primary composer always on our team. But yeah, there were always restrictions as well—he goes, "I want to do this." "Well, you can't do it. The driver can't do it." "Well, program it in!" "Ah, give me some time." 

			Was it common for a lot of the early composers during the Commodore 64 era to have pairs or groups of people working together to figure out audio stuff? Like, Tim Follin and his brother worked together, Purple Motion, and both kind of worked off each other. 

			During the Commodore 64 era, in the 80s, 90s, I guess, it was pretty common that a person would do it all by himself. It was rare that it would be groups of people. Yeah, there were sometimes two people that would pair up, but on the musical side, I think beyond us, no. 

			What was common during this period was that composers would come more out of the demoscene more than anything else, so it wasn't like, "Oh I'm going to have a profession as a composer." It was more like, some guy in his bedroom playing around, with a couple of bytes and a couple lengths of notes and they would make some music for a demo and everybody would go, "That was actually pretty darn good," and very quickly that person would be picked up by somebody to do music for their game. Because there was really a shortage of people. There were a lot of companies that wanted to do games and everything else, but then they heard the difference of what was being done by this handful of people, the Tim Follins, the Rob Hubbards, and us and a few others, and they wanted to have that sound, because that was the sound that would make your game hip. Everything else was kind of like just the little flutey things with a couple of little lines in there you'd go, "This wasn't really music that I wanted to listen to." It didn't make your game hip. If you wanted to have a hip game, you would hire one of these guys. 

			So in terms of pairing up, what would often happen is that one of the demo guys would approach maybe one of the more established guys and go, "Hey can I maybe co-write a bit with you," and ghost write it, or, "Let me give you a tune." I've seen that happen. So that's how we actually got most of our employees were demo guys basically would submit material to us and I'd go, "Wait a second, I've got four games we need to do next month, why don't you do this one?" And they would often do them fantastically. 

			Maybe because the demoscene wasn't a North American thing, you can explain to our American audience what the demoscene was.

			It's odd because on some page I recently became aware of I was credited with making the first demo. I don't think it's true, though, but I did make the first music demo, together with graphics, I guess. The demoscene was interesting because there was something called CompuNet in England. CompuNet was the early Internet. You dialled in with a modem, you had a little forum and you could download some stuff at freaking house-load, I don't even know. It took like two hours just to download a little thing, but CompuNet was basically what everybody was on, and that's where everybody was trading things with how you would do things. 

So the demoscene was kind of born from CompuNet. But very quickly, because people had to send around disks, and they would try to outdo each other. OK, I can actually figure out how to do multiple pixels on the screen. So instead of having just regular ones, now I can double pixel. Oh you tricked the video chip. And then on the audio side it was like, oh, let's add those distorted samples to it, and then oh, one person can do a scroller bar and it went to the side, and now you had no screen left, now you can do pixels all around, so the demoscene was all about outdoing each other. Who had the coolest demo the next day. And, of course, we had a little bit of a leg up because we were able to release our music then earlier before it had released to a game, and went into the next demo and everybody went, "Oh it's cool!" So it really was all about a close-knit community, maybe 500 people in total, that were just trying to outdo each other in multiple ways with 500 long text scrollers thanking each other and ripping each other off and cussing at each other and all sorts of stuff.

			What happens when you move beyond C64? Not just Amigas, but now you've sound cards, wavetable synths.

			Well, after the Commodore 64 for us came the Amiga, of course. We would treat it very, very similar. Where we just did all of our music in the same way with eight channels or four channels. Use some arpeggiations. Some were just direct conversions from Commodore 64 as well. But then when I got hired on full-time at a company in the US called Interplay, they put me on my first game on something called MC Kits. And that was on the NES. Well, this is kind of like the Commodore 64. You just port over a driver and let's play it. Just do it exactly the same way. But then it got into the whole PC era, where it was like OK, you've got FM cards, you've got two-op[erator] cards, you've got four-op cards. You've got all this other mess of cards and you had to support them all. And you had no idea how half the stuff would sound because next week some other vendor would make another two-op card, another four-op card. And so, during those periods, it was very hard to figure out how does your music sound, and how can we now avoid having to figure out, how does your music sound, and how can we now avoid having to use those two-op cards and four-op cards in order to make your music and sound effects. So very quickly we kind of avoided that area and move on. And then the era of Red Book [CD] came, and that's when it all opened up of course.

			It wasn't until we moved into the SNES, now that's where the fun part starts. Because that was like, "Oh, we have samples. Oh, we've got more than one channel of samples. What do we do with that? Oh we've got no RAM. Oh damn." How do we make this sound any better now? "OK, you've got how much memory?" "Oh, we've got 100K." Oh, wow, we're going to put lots of samples in at 100k. Oh, one drum sound is 100K? Oh crap. What do we do now? OK, so let's reduce it all down to sample rates. That sounds likes shit too. What do we do now? So very quickly because we were literally on the forefront of making music on the SNES. We had no idea how to make it sound good. So then a very, very smart programmer that was working with me by the name of Jim Sproul said, "Why don't I make you a MIDI driver?" And he basically built a little MIDI driver that you could stick in the cartridge on the SNEs and he goes, "You don't have to worry about anything except for just writing music." And so that was probably the biggest breakthrough that we had, because at that point we could hire just about anybody we wanted to write music for the SNES and basically make it sound as best as we could. So we only had to worry about optimizing samples and making it all interesting, and so very quickly our soundtracks became a very high-fidelity sound because we figured out some little tricks about "OK, the first fifty milliseconds, let's play that at full sample rate. The second half of it would be at a quarter sample rate, and the rest would be at 1/8 the sample rate," thereby giving the perception that it was high quality, when really it wasn't. So that made our era for SNES sound pretty darn good. And people really appreciated what we did in that aspect.

			Luckily, because I started to program actual synthesizers before, so I knew a lot about two-op synths and Roland synths and Korg synths, so it was not too difficult at that point to go, you know, if you resonate this and you kind of pitch-bend this and you put this down and you really quickly switching between these two types of waveforms, oh actually let's do double frame-rate, so at that point it was like 1/60th of  a second, where it was 1/30th of a second, now you can actually modulate it that way and start to emulate what would be a sample. Is it great?  No. Is it pretty good? Yeah. I mean, people were able to go, "Yeah, that's an explosion, that's a sword. That's a scream. That's whatever," because you kind of made it in that way. And it sounded actually pretty cool in the end. There's still sound effects on a Commodore 64 where you went, "How did I do that?" Because it actually sounds like a little voice. I must have worked on it for hours. No it was a fluke.

			Was a lot of it trial and error, or was there a community where you're sharing tips and tricks?

			 Where would that community have been?

			I don't know...magazines? 

			No, the only magazines were the ones at that point was Zzap!64. That was the only magazine, it was from the UK and it reviewed games. There were other things, of course, those meetings that we had every month or so and we would show off all of our new work, but the problem was at that point we were the only music company basically for Commodore 64 in Holland. We would enter those meetings and everyone would go, "Oh, show us your new stuff." There wouldn't be anybody there to share stuff with because we were their pioneers. So we had to learn everything the hard way. Every time we went, we have to do this. I'm really, really stubborn. So was Jeroen, and so we had to push on and go, "OK, you want an explosion, you want a scream, you're going to get a scream. I don't know how, but you're going to get one, though." And very quickly the effects that we ended up doing on the Commodore 64 ended up being pretty realistic in some cases for what the hardware could do, of course. It's actually funny because all of those tricks that we learned in the old days, optimizing stuff, we ended up using them throughout the next ten years. So it never went away.

			We should actually highlight that, really, because a lot of people know all the stuff that people were doing in the old days doesn't really get carried over, but we found the opposite. All those learnings that we had from the old days, how to optimize this and how to make it sound cleaner, how to make it sound better, like this. We ended up even ten years later, in 2003, 2004, we ended up explaining to the younger generation at that point how to optimize. Because all that they were thinking was, "Oh yeah, I'm going to put my sample rate down and that was the only way." It's like, "No, no." In the old way, we had to do this and this and this, and then they actually adapted pretty quickly for newer games. Even all the way up to, let's say, 2009, I think we're still using that same trick, where the head is at full sample rate, clarity, you know, and everything else gets downsampled because of the space that at that point a PS3 or an Xbox 360 had. But it made everything sound really clean and clear.  That principle alone, that started probably twenty years before, that has been a really strong contender for everybody to use.

			Everything old is new again.

			Exactly. I actually get questions now from people twenty-five years later that go, "Hey, I'm trying to solve this problem. Do you have a solution to that?" "Yeah, that's an age- old solution. Solve it like this." "Oh, that's an easy solution." "Yeah, it's an easy solution." There's no rocket science to it, but the thing that fascinates me, just incredible from all of that is that when we started in 1984, right? I'm trying to think when we started. There were no schools. There were no jobs like this. This was not a job description. Sound for games, it was like unheard of, because there were like six people, seven people, maybe, in the world to do it. So all the time my mum would go, "OK, this hobby of yours is cool, but when are you going to get a real job? Because just playing around with your computer is not going to lead to anything." And luckily, ten years later I could invite her over to the US after I'd moved and I'm like, "So, did it pay off?" and she goes, "Oh. But, is this your real job now?" She just didn't get it that games and computers is a job.

			So getting back to the idea of sampling, how did you guys use samples?

			Well, I mean, sure, one of the things that was always interesting during that period when we were doing the old games, like Commodore 64 stuff, where we wanted to push it further, push it harder. And then I can't remember who, I think it was Rob Hubbard, who actually started using all kinds of samples in this thing. We're like, "Ah, we can do this. And more. And even more. We can do two channels of it. We can do four channels of it." So we did one soundtrack. I can't remember what it was, it might have been Outrun, that Jeroen did. And it just like resonated with everybody because it sounded no longer like a computer. It sounded like you're truly listening to a record. And that's when people sort of went, you know what, this is actually, we're now in the era where we went from bleeps and bleepy type stuff to an era that you can actually enjoy and listen to and actually put on a record and go, "This is actually not that bad." OK, it sounded crunchy as hell, don't get me wrong, because it was like one bit samples, but it actually became what later on would have been a soundtrack to a game. It had samples, it had melodies, it had everything. It had interactivity, right? All of this fun stuff. I think for us that was really a big breakthrough.

			At what point were the game companies then starting to realize what sound and music could do? No longer just saying "Title music, battle one, battle two, battle three," but actually moving towards "Here is some concept art, here's a picture."

			Finally a time that companies were starting to use actual design, actual concepts, actual other things, was way, way later. I mean, I think all the way up to after I moved to the US they were still making lists. Here's a list of sound effects. Here's a list of music. And it wasn't until I think we started close to games like Star Trek and Icewind Dale and Baldur's Gate and Fallout and those types of games that programmers and designers actually went, "Hey, come on over. Let's look at this thing for a sec. Let's actually see what you think. What do you think it means?" Oh, now it's starting to get fun. It was no longer just about producing some sound effects and some other stuff, but it took way, way long. Honestly, it took until probably 1994, '95, before finally somebody said, "Hey, let's involve these audio guys and see if they can bring something new. Something fresh," versus just a list and some graphics. So it took a long time. Maybe it was our fault. Maybe we should have reached out and went, "Hey, show us some graphics and stuff," but we just didn't know better. If for ten years somebody gives you lists and something else, that's the way you do it. You know, you kind of keep your mouth shut and you go, "Well, I'm not going to tell you what graphics you have to put in your game in order to support my audio."    But then around that time that the whole Fallout team, I think that was really when the shift happens. When they went, "Come on in. Let's talk. Let's see what else we can do." And that's when the shift happened, at least at Interplay, from that point onwards, audio was a big part of everything. Even to the point of the designer could actually design for audio in their mind, so it had a big payoff moment, or audio was the one that carried the moment versus the graphics because at that point you still only had a 460 or 480 graphics or something. That's around the time when the shift happened. At least for me.

			Let's talk about Fallout. You mentioned you got in there early. What kind of change in your own creative process did that have? 

			Well, even though they invited us over to see all the graphics and see everything else, and to get the mood right, we were looking for the composer at that point to really hone it home. So we were looking for the right guy or the right person to really bring that tone. And without really seeing what the game was about, it's hard to find somebody, of course. So that's really where one part of that involvement of graphics and design early on made it that the super right composer was found for it. Because even now, twenty-eight years later, people go, "Oh, that Fallout soundtrack. That was great." They remember it because it was very different from everything else, which was literally just melodic music instead of ambient music. 

			The other thing that really changed at one point was the whole opening. Where the opening vibe was before more traditional, now it was very much driven by music. It was a song, and the song carried the emotion of the whole scene, and the scene really was built with audio in mind. Had that song not been playing, that whole opening wouldn't have worked at all. So, that whole team had the right vision in mind. It was Tim Cain and all of those guys who really said, "Audio will make it pay off in our game, so let's use it to the fullest advantage."

			We had Jenn Lewis in here yesterday, so she was telling us about the Need for Speed franchise. But quite a few questions she said, "Well, you'll have to ask Charles about that." So let's talk about Need for Speed. At what point did you move to EA and become involved in that project?

			Let's take one step back, which makes then sense why. So for me, in games, every ten years there's been like this hurdle, this stop of like, I can't really do more. Right? It kind of gets boring. So it happened after the first round of consoles, and it happened recently again when we went from PS3 to PS4 and it's like, "Yeah, just more RAM, more DSP, but you didn't see any real new evolvements." So, OK, time to step out of the industry for a while again. 

			So that same thing happened around a period of when we went from PS1 to PS2. It's like, I went out and went, "OK, what do I do now?" So then I luckily got asked to do a bunch of movie stuff, was involved in sound design on The Fast and the Furious movie, and so then EA saw that, and they associated my name with cars and sound design and I got invited up there, mainly also because I had a ten-year history in games, or, sorry, a twenty-year history at that point. And so they went, "Well, we want you to kind of deal with our racing titles." We went through twenty-three people interviews and two weeks later or something they said, "Yeah, we want you here." I went, "Well, I don't really want to move to Vancouver. It's cold there." But in the end, they made a really, really warm place there. There were a lot of people there that were really friendly, really nice. I'm like OK, let's do this. Two years, three years I told my wife, tops. Ten years later we were still there. So that's how it started, at least.

			What did you contribute to Need for Speed, first of all?

			My first Need for Speed was in 2003. I had just moved over there, and we were thrown into a game called Need for Speed Underground. Which there were three months left. I couldn't really do a heck of a lot anymore at that point, but whatever I could do, we could improve. Cars, some design, some artifacts, some clarity, so then that was all brought in, and people did like what was done, but not really blown away by what I had added. Like guys, it was three months. It was at the end of finalling. I can't really bring a reshape the whole thing anymore. But I'm like, "Let's reshape it a little bit for the next one." So we did, and then Underground 2 came in, and we literally probably made a significant contribution, because we made it that cars no longer were starting to sound like little bleepy sine waves that went up and down, or little samples that went up and down. They sounded like real cars. So we didn't know what we had until the first review came out. The first review, first line: "This is the best-sounding racing games ever." We're like, "Yes. Right!" So at that point we knew we kind of had what we needed. Which was we had the attention of EA, we had the attention of the developers, because at that point it was still very much like, a mentality of the designers made the game. 

			So it's like they decided what music went in, they decided how it would work, and we were just kind of the executors. Well, I'm stubborn. I don't just bow down to that, so it's like, let's prove that we can change this, and then let's go to the next level. So after we proved it with Underground 2, we went to Most Wanted. And at that point I'm like, I no longer just want to have a licensed soundtrack in there, I want to have some real stuff that interacts with you, you know, and I was really freaked out because I'm kind of like, "OK, if we do this, it's a big change, if it doesn't work out, I'm out of here, pretty much." And we made a fairly big change, and once again the reviews were really, really great. So from that point on, after you have two titles that do really well, it becomes an easy breeze almost. And so every year we just had to top ourselves basically, because we looked at the competition, they hadn't caught up after even the first one, so we were our only competition at that point. Every year we just had to go, "OK, what do we do to make it better," but then it came to a point where it's like, "We can't improve it anymore. We're kind of at our wit's end, unless we figure out some whole new way to do everything, there is no way to improve it anymore." At that point I kind of got bored with it, and I moved on.

			Over the years you've had a lot of experience now in all kinds of areas  of audio. What are the advantages and disadvantages to being an all-rounder in the industry? 

			Where having all that experience really pays off is when you then move up and you have to start to teach other people what to do. Fairly early on when I started at EA, it was all about finding the right people, finding the right teams. Getting the right people in the right roles to execute. And having done all the stuff previously that I had, it was pretty quick for me to figure out that person will survive, that person won't. That person will do it right, this one won't. Some were able to grow while others were not able to grow. So it's like, "OK, how do we now get all the right people in the right places?" So we teamed up with Vancouver Film School and kind of explained to them, "OK, this is what we're going to be looking for. Will you teach it?" And in the end they said, "OK, we'll craft our schooling a little bit around what you guys need, and then you get the pick of the first people." So we brought in a bunch of interns. Those interns now later on, I'm seeing them now at GDC, and they're audio directors and leads and they're doing big mobile games or even big triple-A games and it's like, this is only what, four or five years after we hired you as an intern and you're doing this? Great! So, that told me basically that we were actually hired the right people in the right spots in the right jobs. And that's really what that skill-set brought, it was to try to find people that will execute the stuff in the right way.

			Recently, you've done a lot more trailers and cinematics. Do you have a preference now for that kind of linear media versus the interactive aspects of games?

			The one thing I missed in games for a long time was emotion. So I kept my pulse and weekends and nights to do trailers and work in movies and other stuff. Because that's where kind of like the emotion came from. It wasn't the daily grind of, "Let's do some meetings," and then you've got to work for two weeks long because there's one sound to play right, and it plays right, and what emotion does it now give me? Now it just triggers when this animation triggers. Woo-hoo, right? It just wasn't emotionally fulfilling. 

			I guess maybe age is part of it as well. You've kind of, at one point, just got to feel something. So after you've kind of gone through the wringer for so long, you kind of want a little bit more. Trailers are one of those things that you really can get that payoff, while at the same time, help the developers almost more than they're aware of. Because they can actually set a precedent of what you expect in a game. You know,  both emotionally as well as creatively, as well as how does a game feel, how does a game execute? So at that point I started to realize at EA that, without being involved in the early part, the part of  how to actually sell the game, all the work that we did didn't matter. If it got sold wrong to begin with, or not correct, or the perception was out there that it didn't sound good, all we could do afterwards is shape the perception and maybe that it sounded better, but the advertisement had already set a precedent of it not sounding good. So when I started to realize that, I was like, I want to get involved in the advertising. I mean, here's this Hollywood guy that wants to blah blah blah and we were still in Canada at that point. But it really helped out. It helped out the sales, it helped out the perception, and it instantly set that level of oh, this game will sound really, really good and people after seeing a few of those, they then perceived that the game sounded pretty good and never really changed their mind anymore regardless if it sounded good or not. So that's what I learned about the power of trailers. If I can help other people basically sell their game in a way that I can really sell perception of quality, half the battle is won right there. So that's why I wanted to start to veer more into the trailers, because it was like it was fun to set that perception early on, to set the level quality of audio, to set the quality of picture and get it to be sold. 

			That's why during the last two years at EA that's what my role was. I did nothing but trailers at that point. Not only audio but also deal with all the visuals and the story and work with marketing hand-in-hand in order to get these series to be shaped, or these trailers to be shaped, and not just, "Oh here's another gameplay trailer." "No, no, what are we selling? Why are we making this? Who is the public? Who is the target? Who is the crowd?" Right, and very much hone in on getting the game to be presold, because if at the end of the day they look at the trailer and go, "Mmmeh," then you don't get the presales up. And so we started to specialize a little bit on really crafting for the right target, for the right age group, with sound. Because picture, really, you can't really change it that much anymore. So sound was the last frontier at one point to really shape trailers. And after we'd worked with so many game trailer houses and I left EA and they came back afterwards going, "Hey, let's do this again. This was fun."

			One of the reasons why I started cinematics after I left EA was most of the people that I'd previously worked with knew the passion that I wanted to push forward. Knew the emotion that I wanted to put forward, and that I wasn't a guy that was just going to put sound out there and hand it over. So the majority of people that worked with me in the past went, "Hey, can you do some movie stuff for us now in the game?" And that worked out really well. I got to work with the people that I enjoyed working with for years. The people that for some part I trained or I guided and I coached and now they're the ones telling me. You know, don't get me wrong, the first one was incredibly odd, but after that it was like, "Wait a second, this is the same crew that I worked with before. This is incredibly fun. Let's do this." And so that's my passion now, it's really people. It's figuring out how to not only use my background again to help them even further. Because they're now in audio director roles, or head of audio roles, and they don't have all the answers yet, so I'm trying to even help them behind the scenes now in guiding them forward and finding all the little problems in advance and everything else. So it's just so much more fun.

			Are there any challenges left in game audio? Have we broken down all the barriers?

			One of the primary reasons why I originally I wanted to just put a damper or break on the industry is because it wasn't moving beyond this emotional hurdle. It had that hurdle of, "Here's audio, here's a shotgun. Here's a guy screaming," you know, but it wasn't getting to the point of you feel it with audio. And so, yeah, PS4 helps. Xbox One helps. You have more RAM, you have more processing power. But I'm still waiting for the next thing to happen. Something that you go, "Wow, this made me feel. This made me realize that the game doesn't have to be all about see-do. The game doesn't have to be about just trigger a sound and play a voice cue and it needs music and it needs this." I'm really still waiting for the game that puts you on that emotional rollercoaster, and puts you there, and is crafted around the emotion versus being crafted around the triggering stuff. 

			And I find that in the smaller companies that's possible. In the bigger companies because there's so many people looking at it, they go, "Oh, we should hear shotguns, or we should be hearing the shotgun right?" "No, because we're now in the zone maybe where he's thinking, he's doing this, like—" "No, I want to hear shotguns." Well, there goes your whole idea. So very quickly all of your out-there ideas to create some sort of storytelling that can only happen when there's a design director that might be really into it, and a game team that then supports it. And I'm finding that though unless the person's incredibly honed on it, their ideas get scrapped pretty quick. But that's really what I'm hoping for, that in the future games are still going towards that perspective, because otherwise you're going to be stuck with the same thing over and over. Even this past year we're doing a lot of judging for award shows, and you look at a game and go, "I've seen this one. It's just a little bit different. A little bit better maybe, a little bit clearer. Maybe higher rate samples and streamed more stuff, but it's still the same game. When will the next thing come?" 
So it's not about more memory, more DSP. You could do it on the PS2. 

			I've even, for fun, held two games next to each other during a speech somewhere where I would play one game and say, "OK, now I'll show you two visuals. Which game did that actually go to?" And people will go, "Oh, the first one. That was this one." No, that was the PS2. The one that you heard here and didn't like, that was the PS4. Same game, pretty much same technology, just because somebody wasn't able to execute it and just went more RAM. More graphics. More DSP. Let's throw it all together. But forgot the core of it. The story. Emotion. Visuals. Interaction.

			Where do you think things are going next?

			There is a new re-spark happening in audio, and I'm finally starting to vibe it here as well, which is the whole VR arena. And so it's interesting to see that after again I kind of left a year and a half ago, two years ago, I was just waiting for the next new thing to happen, now everybody gets excited about VR, which is actually awesome to see. Seeing young guys that before you didn't even know were really interested in it are now going, "Oh, I'm doing this and this and this."
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			Selected Credits:  Telltale Games' The Walking Dead, After Dark screensavers, Xbox UI, ringtones, and mobile game soundtracks.

			Through working on video games, Peter Drescher is able to combine his loves for technology and music. He is best known for his work in the mobile sector, creating all audio content for the T-Mobile Sidekick, and producing soundtracks for various downloadable games. Most recently, he won a GANG award for dialogue editing on the interactive drama Telltale Games' The Walking Dead.

			Can you tell us the story of how you ended up in games?

			As a piano player touring with Joe Louis Walker and the Boss Talkers, I played shows at the Shoreline Amphitheatre and the Concord Pavilion here in town, as the opening act for Huey Lewis and the News. After I got off the road, I grew very tired of being poor all the time, so I bought a Macintosh computer and taught myself Lightspeed C and wrote a couple of demo programs. I sent resumes out to every music software manufacturer I could find in the Bay Area ... and got a single response from a guy who had seen me play at the Concord Pavilion opening for Huey Louis and the News. I interviewed there and totally conned him into giving me a job: at one point he asked me "How do you like Opcode Vision", and I replied "Love it! Use it all the time!" and when I got home, I was like, OK, what the hell is Opcode Vision!? But I got hired to work on a system called SoundMusicSys, which later became Beatnik, and that's how I got started.

			And how did that turn into working for games?

			SoundMusicSys originally was the only way to do MIDI music on the Macintosh, and it had been licensed by Apple as the QuickTime Musical Instrument Set. We developed the system to do game soundtracks, using MIDI for Mac, and PC, even Gameboy, but it had always kind of been a game engine that got used for other things as well. One of the first projects I did was soundtracks for After Dark screensavers, which sounds completely crazy ... and is. That's one of the reasons why I started using the "annoying audio" moniker, because how annoying is a screensaver that plays music?

			But they put out a bunch of collections, including a Star Trek collection, and a Simpsons collection, and a Disney collection. The very first one I did was Mickey and the Broomsticks, where Mickey would run around while the water got higher and higher on the screen, until it got to the top, and then it would start all over again. So I did an MIDI arrangement of Dukas' The Sorcerer's Apprentice that played sampled instruments in this special format we were using, in only 8 tracks for the entire orchestra, using 8-bit samples, very low-res, with very small amount of memory space available. I also did arrangements of Ride of the Valkyries, and the theme song, for the infamous Flying Toasters.

			And then at what point did you get started in mobile games?

			The first mobile project I ever worked on was the General Magic device, a very large, heavy, underpowered and overpriced, touch screen computer. I did the system sounds for it, the first time I'd done an Audio UI. The device also shipped with MIDI music stamps, so you could send someone a piece of email, and stamp it with a piece of music, like a musical postage stamp on a postcard. When received by another General Magic device, the stamp would play back using the internal sampled instrument set, which I also made, which was built into the OS. It was kind of a reverse ring tone, since there weren't really ringtones in those days. So that was the very first mobile device I worked on. 

			Later, the audio system was bought by Thomas Dolby's company and became the Beatnik audio engine. We used it to provide the audio system for the T-Mobile Sidekick, and originally shipped games on that device just because we could, for fun. Again, I made the soundtracks using MIDI data that played sampled instruments, but it was actually quite interactive and we were able to do buzz tracks, mixing different layers, and other standard game audio techniques, but on a very small platform using very little space. Then when gaming on the mobile devices became incredibly popular, we started expanding our products for the catalogue, and I did audio for most of those as well. In fact, since we shipped our stuff in 2003, way before the App store existed, I may hold a record as "first guy to do soundtracks for games downloaded from an online catalog", a dubious honor at best! 

			One of the articles that you have written that I really enjoyed was about Cheese Racer and how to get around the limitations of the technology.

			That [game] was for the T-Mobile Sidekick. One of the techniques I used was this idea: you take a sound, in this case, a cat roar for the car starting, and sample it pitched an octave up, then play it back down an octave. That way, I had a very small sample that played twice as long when you played it back, at the cost of some fidelity. Simon Ashby of Wwise later told me, and I think he's probably right, that mathematically that's the same as using a lower sample rate, but the idea of "pitch it up, play it down" at different notes was a way of getting more variation out of a single sample.

			Mostly, we saved space on those games by using a MIDI soundtrack that played very small, one-sample-per-octave-if-you-were-lucky instruments. In some cases, I would play a bonus sound as a trumpet chord, "bap!" kind of thing. Instead of playing three trumpet samples, or three trumpet voices of the same sample, I'd just record the chord, and play that at different pitches. This allowed me to have more variation using very little space. But mostly it was MIDI. Ironically "everything that's old is new again" and Peggle Blast won a well-deserved GANG award a couple of days ago, using the exact same technique in Wwise that we were using with Beatnik back in 2005.

			Do you remember any of the tune for Cheese Racer [to play on the piano]?

			 No [laughs]. I do remember there were three different tunes for various levels, including two different drum tracks. One drum track would be for Theme A, the other drum track would be for Theme B, and both of them together kind of staggered would be for Theme C. That was another way of using the same amount of data to get more variations.

			And where did things go next?

			Well, from there it's been an interesting journey. Kind of both backwards and forwards. I was told quite recently there was no way to do the Beatnik-style MIDI sampler thing on the web anymore, since the Beatnik engine kind of fell off a cliff after Microsoft bought Danger and killed it. So mobile and Facebook game soundtracks has been mostly linear audio, heavily compressed, with a small number of sounds played over and over again. It's actually been pretty terrible. However, one of the reasons we had to use MIDI techniques on the Sidekick was because the device was so low-powered. These days, iPhones have progressed to the point where the device in my pocket is a couple of orders of magnitude more powerful than my first Pro Tools rig, so you can do things now that you just couldn't do before.

			Starting in 2010, FMOD Designer became available, optimized for Android, and since the Danger operating system was very similar to the Android system, I started doing some programming there. I took an open-source pinball game and added an FMOD soundtrack to it, and it worked! And it did what it did, but the latency was terrible, it was very low-res, it was kind of still getting up to speed. But that trend of using standard game audio techniques on mobile platforms has continued to ramp up with no end in sight. Now I'm working on an FMOD Studio for Unity on iOS game that does all of the bells and whistles. We do a lot of things to be as efficient as possible, but it's a long way away from 8-bit-sample MIDI music, for sure.

			And are you also doing Facebook games now?

			Kixeye does have a bunch of Facebook games, but I haven't done much of that. Because those kind of game soundtracks are basically "push-a-button, make-a-noise", or "play a sound to an animation" and they're usually very low-res, heavily-MP3-compressed audio ... it's not very interesting. But that kind of stuff is fading away rapidly, and with good reason. Right now I'm working on the soundtrack for an iOS war game with a full FMOD Studio implementation: we do weapons and explosions and voiceovers and background music and ambiences, the whole deal. I provide content, implementation and code for the game. So when I want to do sound for, say, a rocket tank, I make rocket tank sounds, implement the audio event in FMOD Studio, modify the code to trigger the event when required, and put it all into Perforce, and it "just works".

			What are some of the challenges for writing music or making sounds for mobile games?

			The biggest challenge, I think, is writing for the platform. For one thing, the speaker is like that big [fingers inch apart], and on an iPad, while they say they support stereo speakers, the speakers are right next to each other, so there's no separation whatsoever; it's more like double mono than actual stereo. So there's really no point in doing stereo panning if you're playing on the device, nor is there any point in trying to produce low frequencies. For example, an explosion is supposed to shake you, "Boom!" It vibrates the blood in your body, and the air in your lungs; that's why it's fun and exciting; you feel it more than you hear it. On big speakers, you can move a large volume of air to produce that effect, but you can't do that on an iPhone. Plus the wavelength of the boom is going to be twenty feet long. No way that's coming out of a speaker the size of your thumbail ...

			So when creating sound effects or music for these platforms, I always think of it like this: I want it to sound as good as possible on the device speaker, and if you plug in the headphones in, then you get a little extra. But if you're going to build your song around a heavy bass line, it's going to sound like ... well, it's my Fastest Gun In The West joke: Here's the sound of a big booming kick drum on an iPhone speaker [pauses] Wanna hear it again?  So when I'm writing music for a mobile platform, it's all about the melody and the snare. It's not about the bass and the kick. Same thing with the explosions. On this war game, there's lots of different explosions, but I spent most of my sample real estate on glass breaking and metal clanging and rubble, plus there's some big boom stuff underneath. If you put headphones on, you can hear the boom, but when you're playing it on an iPad, you're only going to hear the breaking glass and the rubble. You get the midrange of pop and crack, but you don't get the boom, and certainly you're not going to be shaken by it.

			Does the consideration for headphones ever come into discussion?

			Again, different people have different attitudes. Some sound designers will say, "Write for the headphones, and then if they play it on the speakers, that's what they get." I personally prefer it the other way around: I write for the speaker and then if you put headphones in, then you get a little bit extra. The reason I do that is because I think mostly people play originally on the device — I don't know, earbuds are so terrible as far as fidelity and comfort go, and people aren't really using— Well, I was going to say people aren't using studio cans, but now there's Beats headphones and this trend of people wearing studio cans as a fashion accessory. You see them around their necks without even being plugged in. It's a little bit confusing to me ... And certainly for voice, if you're talking to people in the game, doing chat kind of stuff, then headphones with mics become much more important. Again, I usually try and write for the speaker, and anything we can get out of the headphones later is considered an added bonus.

			Is the philosophy in the mobile world that a lot of people just turn off the sounds, so it doesn't need a professional?

			Well, this is one of my big things. I don't know in the industry how much this is common practice, but the thing I like to say is: "mobile game soundtracks are designed to be turned off". The idea is that you play for a while, the soundtrack sets the mood for your game, but then you're going to play silent after not too long a time. That might not be true for music games, but certainly for this war game I'm working on, I like to say, the soundtrack, the combat sounds are great ... for about fifteen minutes. Then it's just boom boom, bang bang, OK, I've heard enough ... The perfect example is the music, which I didn't write for this game, but I implemented it. It's about a minute-and-a-half loop that plays during combat. We want you to play the game for hours, battle after battle after battle. That's how we make our money, so how long is it going to be before you say, "Turn that damn music off! I've heard it too much already ..." Of course, people aren't even going to do that, mostly. People are just going to turn the sound off completely, and not only because there's nothing more annoying than listening to somebody else's soundtrack when you're sitting on a train.

			And again, I don't necessarily think that's a bad thing. In fact, if it were up to me, I would turn the music off for the user automatically. It sets the mood and then you don't hear it any more. There are other games I've seen where the musical fades in and plays for a while, and then stops and then fades in again later, or some other piece will play, so it kind of stretches out the time before the music becomes repetitive, but eventually it will become annoying and you'll play silent ... and should!

			It seems like there is increasing attention in the mobile world towards music and sound, such as using orchestras in Peggle Blast, Candy Crush Soda Saga. Are we still fighting the battle that sound should be there?

			I think so, and the line I usually use is, "Nobody ever plays the game with the screen turned off, but people play games silent all the time," and like I said, they should! Even Peggle, which has an amazingly great soundtrack, there's like 128 levels? How many times do you have to hear Ode to Joy before you say, "OK, enough. I've heard it. I get it." And you just want to keep playing the game, and, again, I don't necessarily think that's a bad thing. I just think it's kind of the nature of the beast. Mobile games are not forty-hour immersive experiences like console games where the sound and the music and the interaction of the player with the audio is an integral part of the gameplay. You can't really play World of Warcraft silent, it just doesn't make a lot of sense, or any of these big war games ... but mobile games are different, in that they're what you do while you're waiting for something else to happen in your life. It's what you do while you're on the train, it's what you do while you're waiting for your wife to get ready. It's not your main focus. You're doing this while you're doing something else, and I think audio takes a back seat in that case anyway ... and that's not necessarily a bad thing. Like I say, I've been making a living doing "sound designed to be turned off" since '92, so it's like this is what I do. I'm OK with that just being the way it is ...

			Let's talk ring tones.

			Let's talk ring tones! For a while there I used to be the annoying ring tone guy. And, again, this is another interesting example of sound that evolved in a way and then kind of... evolved in a different way. I did my first ring tone for Sprint PCS in 97 or '98, designed for a piezo ringer that only produced square-wave beep tones. The format was a time and frequency script: Play this frequency for that long; wait x number of milliseconds; play another frequency for this long; wait another number of milliseconds, etc.  Then they asked me for a script that played Beethoven's "Für Elise". That was the first melodic ringtone I ever did, and at the time, I remember thinking it was just about the stupidest fucking idea that I'd ever heard. Who the hell is going to want their phone to ring like that when a call comes in? And as it turned out ... everybody wanted their phone to ring like that when a call came in! Later, when I was working with the T-Mobile Sidekick, we used the Beatnik engine to play MIDI files for those kind of ringtones, and this allowed us to do not only simple "di di di di" ringtones, but also full arrangements, using the internal instrument set, plus custom samples.

			One of the more popular ringtones I did included a "wacka wacka" wah-wah guitar sample, partly because that's exactly the kind of sound you can't do with MIDI very well. Ringtones played the kick and snare from the internal bank that shipped with every device, but then I would add custom samples to make them more distinctive. The other thing we could do with MIDI that was specific to the Sidekick was control the LED lights and the vibration motor. I could make the "buzz track", as I called it, play in sync with the kick and snare, like "Bzz bzz bzz," [rhythmically], and make the lights flash in time with the music. That was actually a pretty popular feature.

			We had some content providers who would produce ringtones using a format called RMF, which bundled the MIDI and sample data together — and customers spent unbelievable amounts of money spent on those things. But as the devices became more powerful, it allowed us to use MP3 instead of MIDI, and this opened up a whole new range of audio products you could ship. Eventually, this became the ringtone catalogue, and we were getting tons of content from Sony and Universal and all the big name players. Basically the ringtones were just fifteen to thirty-second clips of whatever song they wanted to push, like the hook of a Britney Spears song, or whatever happened to be popular that day. There was also kind of a weird sideline of getting rap artists and other celebrities to do voice recordings: "Hey, baby, pick up the phone! It's Common," or whoever.

			That was very popular for a number of years, and made a huge amount of money for the company. But then after a while, I started to notice a change in the way people used ringtones, particularly in the movies. I always like to listen to how mobile devices sound in movies and on TV, because it's completely fictional, and yet tells the story. It's almost like a blueprint for how people think a phone should sound, and indicates audience attitudes and expectations ...  So there started to be a difference in the kind of ringtone that would play for different kinds of characters. The hero, the cop, the fireman, the doctor, whoever — his phone would just ring like, "Brrr brr," just a standard ring, you know? But then, when the comic relief or the villain or the sleazy friend's phone would ring, it would play some silly song.

			The first time I realized this was actually a trend, I was watching Night at the Museum, starring Ben Stiller. At one point, he describes his nemesis (played by Paul Rudd) as "The Batman of Stockbrokers" because of the six devices attached to his belt. In the scene, they have an inane conversation, which is mercifully cut short when one of the devices plays a ring tone ... and it's one of mine! I admit, I was so surprised when I heard it in the theater, I exclaimed a bit too loudly, "I wrote that!", causing the guys in the seats in front of me to turn around and give me an weird look.  Ironically, none of the devices on Rudd's belt was actually a Sidekick, and then I understood what had happened: at some point during post-production, the director said, "Okay, when his phone rings, it should play the most annoying ringtone possible, to telegraph to the audience what a dick this guy is. Who's got an annoying ringtone?" And somebody pulled out a Sidekick and pointed a really nice mic at it, and recorded that "whacka whacka" guitar sample ringtone. See: I really am the annoying ringtone guy!

			Can you prognosticate on where you think game audio might go next?

			No one has ever needed less bandwidth, and there seems to be no end to the need for more data and faster downloads. Eventually, transfer speeds that make Wifi seem like a 28k modem will be completely ubiquitous, and as reliable as getting power from a wall socket. I'm talking full bars, 24/7, no matter where you go, anywhere on the planet, delivered by satellite when outdoors or in a vehicle, and via network emitters when you're underground or in buildings.

			And when that happens, it will fundamentally change the way game audio is generated and delivered. Rather than bundling up a limited number of lo-rez, compressed audio files, downloading them along with the graphic assets, and playing them locally on your device, your mobile game platform will merely be a "thin client" screen, a low-powered terminal connected to a vast network of servers, aka "The Cloud".  All game processing will be done on extremely fast and powerful Cloud servers, which will send an audio/video stream to your device, like watching YouTube on your phone today. The only thing the mobile device does is send "pushed this button, fired that weapon" information to the Cloud server, which responds by generating full-resolution, uncompressed, "ka-pow! ka-boom!" audio and mixing it into the output stream. Of course, today a system like that would be plagued with lag and dropouts, but it's like trying to drive cross-country on dirt roads! You need airports and jet planes to really get around, and that's kinda like what the Cloud will eventually evolve into — and when it does, then your mobile game soundtrack will sound as good as an Xbox game. In fact, there will be no difference, because big bulky consoles will become as obsolete as fax machines.

			The Cloud will also completely change the way you listen to music. No more carrying around gigabytes of music files in your pocket; instead, your playlist is merely a set of pointers to songs on a Cloud server, maintained by your service provider for a flat monthly fee, which also covers your data, media, communications, basically everything. Not having a Cloud account will be like not having a phone today; you simply won't be able to do business without one ...
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			Gordon Durity is the studio audio director of EA Canada. In this role, he combines creative and technical design of games with research and development centred on interactive and behavioural audio. He manages the audio of many of EA Sports brands, including FIFA, NHL, SSX, and has worked on everything from licensed and original music, sound effects, speech, crowds, and foley.

			I think a lot of people would be surprised to hear how complex sports game audio is. What are some of the challenges you face?

			I've been doing sports games for a number of years. We do FIFA, NBA, NHL, UFC, pretty much the whole gamut for EA Sports. And sports games can be a lot more challenging than people think. So instead of an adventure game where you sort of move through the world, or a first person shooter, a sports game is very AI-driven. I call it like an aquarium type of game, where the AI is cooking up a whole bunch of scenarios. You don't know how the player is going to respond. And what our systems have to do is continuously check on what's going on and adjust accordingly. The other thing with a sports game, because it's not a fantasy game, it's the uncanny valley of sound. Sports fans are fanatics, and if you're slightly off, you can get 99.9% correct, and if there's something that's a little bit off, because it is a simulation for the most part, so if the simulation breaks even slightly, it's like, well, that's no good. So it's a lot of challenge in emulating the sport that you're looking to. From an audio perspective, we're dealing with interactive speech, which is a combination of intelligent speech, plus if you're using a well-known broadcaster, which you do, you have to make sure that the person is not only saying the correct thing, but they're also saying it in the style that known announcer would. We do crowds, which are dynamically driven crowds from the AI system. There's music, there's sound effects, ambient effects. There's front end, back end. So there's a whole lot going on in a sports game.

			You mention the issue of simulation and reality. How do you find the balance of authenticity and fantasy?

			That's great, because that is one of our biggest challenges in audio, and in a sports game, it's a little bit schizophrenic, because you have to position the player in three places at once. You're constantly crossing that line, and you've got to sell it as cohesive, so on one hand you're trying to emulate a broadcast, so how does it sound? You've got all the broadcast wipes, you've got all the broadcast sound effects, and that presentation. So that has to sell as a broadcast, as a TV-style emulated broadcast. But by the same token, when you're sitting in the game listening and it's in surround sound particularly, you're sitting in the audience, so you are a spectator in the crowds, the crowds are enveloping you, you've got that emotional rush of being part of this large fanbase that's actually at the sport. And the third part of it is that you are actually the player on the field or on the pitch or on the ice, or whatever it is that you're doing. So it is a really interesting juxtaposition. 

			We constantly dynamically adjust based on gameplay, based on where the game flow is taking us. Reactions in sports games is a lot of actual transitions from mode to mode.  What's happening now is that there's more perspectives and there's more moving from this sort of mile-high camera to cut-scenes that are actually gameplay moments now where you are a player on the field. That's going to be happening more and more. We started that with something called "Be a Pro" in FIFA, which was awesome because we could actually get right down on the field. You could hear the players breathing and hear their feet and the player call-outs. Which is something traditionally you don't have with the isometric camera in the sky view.

			On top of authenticity you have the emotional impact of sound, the Hollywood punch style expectations. Do you have to do that with soccer, football, and other games, to enhance the perception of realism through emotional aspects of sound design?

			So that's an ongoing challenge. That was I would say one of EA Sports' big challenges for the last five years. This thing called power-drama-emotion. It's manifest in different things. In Fight Night we did this whole story mode, where you're sort of a rags to riches, rags to riches kind of heroic boxing story that then brings you in and out of gameplay. But in a traditional hardcore simulation like UFC or  FIFA or NBA, what you try to do is find out, when you're playing the sport, how is drama represented in how it's broadcast? So we look at that, and then we have to enhance that. Essentially you're dealing with speech, that's telling stories, so one of the things we're trying to do with our speech system is track stories more than just say, "He's doing this. He's doing this. Da da da da..." which is classic play by play in commentary. We're also tracking trends and topics. So we have this kind of… we're calling it "hot topic" AI where we can track what's going on across multiple games historically, and say, "OK, well, there seems to be a rivalry building between these two star players," so that you start talking about that dramatic story. So if it's Kobe against LeBron and there's a dunk that happens and it's somebody else, the normal thing is just cut to that, and then just sort of talk about that dunk that just happened, but instead if you look at a broadcast if we're thinking about making an emotional story, so these two are rivals. Even if they didn't do that dunk you want to actually cut and maybe see or talk about Kobe reacting to LeBron's dunk or someone else's dunk. So you try to get some sort of storytelling and dynamic happening. The other thing of course is cutscenes. And just moving the camera in and instant replays sort of thing. But more and more we're trying to bring in the outside world, and what's off-screen, which of course all relies on audio. So storytelling becomes a big part of getting that sort of dramatic arc happening across multiple games.

			You mentioned dialogue as one of these important aspects, if we can go back to the early days of sports games, you had this weird concatenation that was unnatural. Can you explain how it's evolved since then?

			The paradigm for speech has always been, it's that weird thing you record as much as you can, and you stick it together on the fly. It has evolved quite a bit since then, so what we try to do now is if, particularly on the gen[eration] four titles, is we're trying to reduce the amount of syllabic concatenation. We have more RAM. We have more data, on the drive. We have better playback mechanisms. So we're trying not to stitch as much. But when we do stitch, we do it in a way where we've actually spent a lot of time analyzing how human beings speak. We've brought in a linguistics experts. So we deal with prosody, we deal with pauses and gaps. When we're actually putting together phrases to stitch, we don't normally stitch on where one would think is a gap between words; we might stitch across 'S's or 'P's or 'N's. It depends on how you want the phrases to work, and then we have cue phrases and post phrases. So when we're dealing with the talent, we try not to make it awkward for them. We give them things to say, and then we ad-lib as well. When it's all put together in the database and with our speech system, we can go and pretty much do completely seamless stitches, if we prep the content right. 

			For instance on the last FIFA 15, into this one, the speech expert there. He played me something that was an eight-way stitch in a phrase. Eight separate... and you could not tell the difference of course once the producers heard that they were like, "Yay! We can talk about anything!" Like, "Nope". You can't. Because there's a lot of work that goes into getting the content to get the right rises and the right intonation and the right fall-offs, so it feels seamless. Otherwise you do have that "Hel-lo. I am a ro-bot" kind of thing. 

			In the very early days, when you first started at EA, at the time everybody was still figuring this out. What kind of background did you have that prepared you for that?

			In those days it was quite interesting in Vancouver, which was kind of a weird anomaly. I went to Simon Fraser university, and there was a program there run by Barry Truax, who is a well-known electro-acoustic composer. Martin Bartlett as well. There was a very interesting group of professors that had a program that was all about interactive audio. It was MIDI-based interactive systems. The only other place that was doing it was MIT I think, the Steim Institute, University of California at San Diego. Very few places. So that's where I kind of got steeped into interactive audio and sound, so it was always kind of a natural thing to have more procedural... it was music at that point, and a lot of the people that worked there, my T.A. for instance, Iain Macanulty, he's one of the guys who pioneered speech in sports games. Then of course, Burnaby's up the hill. EA Canada started in Burnaby when Don Mattrick converted his company to EA Canada, so they became the audio department and the tech department. So they brought all of that way of thinking about sound into video games. The first systems were really about getting somebody to say something based on an AI hook. And then after that, it was now how can we get them to say a bunch of different things, and the whole system has evolved now where we now have a contextual based system. So we went from a very sort of deterministic, predictable system; this happens and then you can say a, b, c or d. There's a lot of story-based adventure games that still depend on that paradigm for speech. For us, we looked at how do humans actually speak? So it's not about here's a situation, you've got four choices, and then you branch from there into four more choices and so on. We basically have something that's called a context, where we have a soup of potentiality. There's a whole bunch of phrases and words that can be said, and at any given moment, based on the context that's occurring. There's not one that's absolutely right or wrong. It's not binary, it's sort of a pyramid, so this is the most right thing to say at this point, but if that for some reason has been heard in the last game or whatever then we can go to the second choice all the way down to a default or nothing. It's definitely come from a very structured point of view when we first started off, it was just amazing to hear anybody say anything in a sports game, to now we are really trying to figure out how can we emulate a more open-minded, open system to the speech.

			Was there a similar kind of trajectory for sound design?

			Yes. Simulation games, once again, there's not a whole lot of sound effects per se in a sports game, even today, if you like FIFA or NBA or any number of those games, it's not like Plants vs. Zombies or Call of Duty or Battlefield. It's not like terabytes of sounds and stuff going on. It's basic sounds. You've got guys kicking balls or chasing balls or catching balls. There's body sounds, there's foley, there's key impact sounds. In the early days, really, you got I think a ball kick sound. You might have a goal post, sticking with the FIFA metaphor. An NBA it might be like a ball bounce or a squeak at the rim etc. You have overlay effects, like wipes, broadcast wipes. You have front-end effects, UI-type sound effects. And then the crowds were really a large part of the sports sound design occurs. That's non-speech, is you've got this dynamic crowd that's got to convey emotion and it's got to respond to the action in some way that the player can feel completely involved with what's going on. So from a sound design perspective, it's pretty straight ahead. If you're doing a non-simulation sports game, like an SSX or NBA Home Court or some sort of fantasy-type game, then it becomes more like an adventure type of title where there's a lot of sound design going on. But for the most part it's pretty simple on the hard sound effects, except for the crowds, which is a whole other beast.

			I was just going to ask you about the crowds. Some time in the past we talked about AI systems and crowds. Maybe you can recap that.

			Crowds have evolved and they're continuing to evolve. So if you listen to the early games, I sort of equate it to, I listen to the crowds in a game and it sounds like, "OK, that sounds like Malibu, and that sounds like Morocco, Spain." It just sounded like rolling white noise, and waves of it, so I said, "We've got to get to the point where we can actually start having something that sounds like humans, and how humans react," which is a real challenge, because if you're thinking about a crowd system, it's multiple layers. And people just say, "Ah, just throw some crowd noise in there". Well, there's a whole bunch of things going on, because in a crowd you've got this sort of ambient soup we call it, which is just the burbles. It is always, if you go into any environment, any stadium and anything you go to, and just listen, there's always percolating crowds. So you need to have that sort of wash, with a little bit of burbling and we can randomize the volume and pitch a little bit, but that's sort of your basic soup, where all the crowd reactions rise out of that, and fall back into that. So that's your container. And then you've got another layer, that are specific reactions that if there's a big hit or a big score, you've got medium-low reaction, medium-high positive, negative, super-strong negative, and then you can say maybe the reaction is an oh-yay-boo or something, whatever it is. You've got all of these specific types of crowd reactions, that have to be triggered at the right time, with the right intensity level, and then while that's happening, you also need to modulate the whole crowd system up and down, to say that, "OK, nothing's going on in the game, the crowd's very chilled, now it's getting super-exciting, it's a clutch thing, it's like one point to go, and one point differential and it's one minute to go and no more time outs and all the penalties are used." It's that whole intensity, so the crowd then has to be driven by the AI system.

			And just as a quick aside, AI and audio are so closely bound that our friends on [NHL]Hockey for instance, our best friends are the AI people, because we actually put an audible sense to their work. Otherwise people don't know, "Oh, did AI do that?" Nobody knows, but if we talk about something in a smart way, or the crowd responds in a smart way, AI programmers go, "That's awesome. That's our AI that's being voiced by the audio system." So we're very closely tied, and that's the other aspect of it. We constantly need to say, "Where is the crowd intensity? Where are they at? Where is the game at?" There's a lot of real-time parameters that we use to determine that, and then there'd be sort of extra elements that we have in the crowds that make it more human. We call it salt and pepper, which is little call-outs, little heckles. That's like a unique voice, so once again, if you ever sit in a sports environment or sports game, if you're not listening to broadcast, there's always some heckling, or some guy jumps out and somebody tries to get a wave going on, or somebody is hitting a stupid drum or whatever. And all of those elements get placed dynamically in the crowd as well and they are triggered sometimes randomly, but a lot of the times they're triggered at key moments as well.

			And the vuvuzelas!

			And the vuvuzelas! Oh my gosh, yes. So FIFA is one of those things as well, it's an interesting game as well in that it's a wall of sound. So the folks at FIFA they're masters at just manipulating that wall just constantly drumming and singing and chanting. I think this year FIFA's got over 900 chants in it, and those are all recorded across the world. We've got that multiple feeds. All of our games are in 7.1. Then we're going to move to Atmos in the near future. So we've got a lot of high-resolution multi-channel audio comes in and it's terabytes. And we have to have people just going in and cutting things out in the right way. Is it a grain playback? Is it a stream? Is it a loop? So there's lots of different elements that go into just making that crowd feel real and dynamic.

			I was going to ask about that. How do you get that crowd sound?  You can go and record a crowd, and you can record a thousand individual people screaming, and it's not the same thing.

			Exactly. Exactly. We do get a lot of content. We have a great system. We've perfected over the years of going into a stadium. So we'll go in with like a thirteen-mic array, and we will record crowds in each particular stadium depending on the game. We'll go to the Staples Centre for NBA, and somewhere else for Hockey and so on. FIFA, being the global game that it is, we do have specific recordings that we've hired people to go get for us with our mic array, and we'll get broadcast multichannel broadcast recordings as well, depending on whatever the region is, what we can get, and the challenge is, once all this data comes in, is we have to go in and pull out the different elements based on what we want from the crowd. So if we want just a general soup, we can get three, four minute streams that we can just loop and cycle and pull up another one. For some of the chanting and stuff, we have to make sure that there's this logical in and out. For when crowds become—here's a classic thing that is a big mistake that people make in crowds, and it's really hard—is that when you listen to human crowds for instance, if it's applause, so we do this for PGA, and some of the other games, where you've got lots of crowds that go cheer and they clap and they titter out at the end. Traditionally, most sports games will just do like a bored fade. So in real life human beings will go, "Yayyyyyyy…" It doesn't, that stuff it titters out. You have "Yayyy... clap clap" and it kind of just trickles back out into the general soup. So we have trigger points then, you can build this up, and then at that particular point, we have to say when that reaction is tailing out, you can't just do a volume fade on a stream or whatever. We have to actually then cross-fade or overlay particles of people sort of clapping and tittering and burbling so that it just naturally breadcrumbs out into the backend, into the background.

			You also worked on the Need for Speed franchise. Racing games must present an interesting challenge as well, as far as that realism and interactivity aspect.

			One of the things that's really amazing is in our Need for Speed system, we have the system physical model system for engines called Jinsu back in the day, now it's evolved to this one called Octane. And what it does is allows us to really emulate car engines from ramps. It's not loops and sort of loops and transitions and pitches and stuff. We can get really great, continuous ramps and loads, and drive that very very closely with AI parameters. So we've been able to really accelerate how we get engine sounds. And the quality of the engine sounds. We can also start modelling things like mufflers and blowers and doing filter analysis of this is what a metal tube this long, coming out of this car engine with this distortion. We can really model the whole aspect of an engine and then of course swap parts out. So it's in this next Need for Speed coming out, that's one of the critical things with the engine is that as you're tweaking the engine and adding parts and taking a Porsche engine and slapping it on a Volkswagen—well actually that's the same thing isn't it?—taking a muffler from one engine and putting it on the blower and engine of another, you can completely change the sound. It's more physical model. We're trying to get into more actual modelling of elements that we can for reality. It's also just for speed as well.

			Does that same kind of idea carry across to other sports games?

			For the [NBA Street] Home Court game that we did a while back, I spent a lot of hours, I was working on that game. That's like a three-on-three sort of fantasy game. I spent a lot of time looking at locomotion. How do people actually run? If you play a street basketball game, what's 90% of what you hear? People running, and bouncing balls. What needs improvement? People running and bouncing balls. So I spent a lot of time looking at exactly that, and working with my assistant. We went out on the deck, and spent two days recording every aspect of a ball bounce. And I went out online and said, "OK, what is the science around a spherical object with compressed air, at different forces?" If you're dribbling really fast, and low to the ground, it has a ping overtone, and the sound is of a certain frequency range, and if you come in at a certain angle, then it's like the classic airplane rubber, you get that "urch" kind of sound if you're on a certain angle from the backboard, versus vertical, so I spent a lot of time looking at that, and then getting the recordings done. I was able to go in and extract the harmonic from the main part of a ball, from the thud and the environment, and so the system that's put together in our audio system, back then was basically one ball sound, is at least five or six different elements that are being driven by physics. To say that, of course when you show people that: "Really? Just to bounce a ball?" But that's a critical element, an object in the game, and repetition becomes a nightmare otherwise. 

			I have this thing that it's from post-production as well. I did a lot of foley mixing and effects mixing and stuff and I still do a bit. But I call it the Pinocchio effect, like, "clip clop clip clop clip clop!" It drives me bonkers, and in games it's one of those things, where a lot of games, in a first person shooter, what are you? You're this guy in this world, for hours, but you're this guy in this world, so that's got to sound great. And it can't be monotonous. Every time I play a shooter and the first thing I zoom in on is, how's the body foley? How does the body move and then what do the feet sound like? Is it left foot, right foot? Dut dut dut dut... drives me bonkers. I say I'm going to fight that. So I went in and did an analysis once again on human locomotion. So for a basketball player running, walking, we've got heel, toe, side of the foot, speed, so are you flat footed? Are you running on the balls, are you running on the tips? Are you sprinting? And then angular velocity so that when you actually do a delta from where you stop and you move into another direction based on the degree of that delta, then we can say if it plays more a scuff versus squeak. Instead of something random it's actually trying to be derived, I don't know how close we got. I think it sounded pretty good, trying to derive it from some sort of actual physical base in reality.

			Let's turn to music and talk about the RUMR system. Here you've got this idea of taking music and warping it in real-time depending on what's happening in the game.

			Yeah, so SSX is… that's for our studio particularly in Burnaby where that game was invented, it's very close to our heart. It comes around like Halley's comet, once a generation. Every time SSX comes around, we just dog-pile a whole bunch of stuff that we can't put in a regular sports game. We invent 3D systems, all kinds of things that we try to do we squeeze into SSX. One of the things with SSX and the last one for gen[eration] three—for the 360/PS3 generation—was, how can we raise the bar in music? Because SSX has always been a really music-driven, interactive music-driven system. So we had two systems in there. One was our regular recomposition system we called Pathfinder, that basically a remixer, re-composer sort of thing. Beyond that, I said you know what, we had this technology in that generation that we don't have now because first party doesn't have that facility anymore. Where we can actually rip anybody's music to the hard drive and then play that through our game system. We called it Music Box and it was used in the sports games to allow people to say, "OK. I want to have this song play when Philadelphia is at home and they skate out." So it plays through the PA with all the processing, and it's mixed with the game engine, which was awesome. I said, "Well for SSX, how cool would it be to actually have music that's remixed on the fly based on the player's actions?" So this was about a two-year sell. So I'd go and say, "OK, I think we can do this. It's going to be awesome."

			So a lot of prototypes, a lot of previses [previsualizations]. Leonard [Paul] came in. He did a mockup in Pure Data for us then we used Ableton Live to sort of work with video saying, hey, here's how these elements could work. If you snowboard around somebody as you go around a corner you carve up a hill you might do some sort of q filter sweeps like "pseehhh". The music sweeps up. If you go through a cloud the music all the frequency analysis is there, you can change the cloud colour based on the music. There's all kinds of interesting things we wanted to do, but the critical thing I wanted to do was real-time beat detection, so that we could always beat-match in [SSX] Tricky, the original Tricky we tried to beat-match that thing but really it's quite content baked, so I said I want to have true beat matching, so that once we can actually predictably derive the beat from any song, then we can do a whole bunch of things. We can do specific on the beat loops, we can do beat shuffling. We can do any sort of rhythmic-based cueing or layering. It would be huge and the whole net effect was the game is remixing your music on the fly in a sensible way that hopefully a DJ would approve of. So that took a lot of work and yet essentially came down to the wire on it, and that was the first implementation of our harmony system which we still use in sports. And that was using our in-house tech, so the whole idea was there's a we had a interpolating the lay line, that was doing a lot of very very high resolution delays. We had pitch systems and a bunch of things, but for the beat detect, it's a predictive system, so the whole idea was the producers were like, "You know, I don't want any offline in training." That was what our lead producer says. "It's got to be completely seamless to the player. It can't be the go in front end, load your music, hit analyze, you know. That thing. Then it saves off some sort of meta file. Then it references, its got to be 'I load my music in there, I go into the front end. I play my game. I'm in.'" 

			The challenge was, how do you do that? We have some pretty heavy lifters in our audio coding department, and one of them is a real DSP expert, and he said, "OK, we can actually build a beat predictive system with a tolerance, to say that OK, within two or three beats, we can derive, within two or three transients we can derive the beat, and carry on from there." So the way the system works is it comes in, and it says, "OK, here's the first pulse." And it says, "OK, here's the next pulse," and then it figures out what that math is there. And then it goes, "OK, now it predicts the third pulse will be here." If that falls within the prediction scope, then basically the tolerance, the amount of crunching it has to do starts dropping off, so that it's using less cycles to predict what the next one is. If by the fourth beat it kind of says, well, this is predicting essentially drop out, so the CPU is not burning away trying to predict ahead, and it will happen. It will just keep checking, once every few frames or whatever. The minute it changes, that's what people don't realize as well, your song can have tempo changes and it will slip, and then it will say, "Oh, OK. I can't predict anymore. Oh OK, there's what it is." So it's constantly doing this, trying to predict where the next beat is and then it's like OK, I think I know this. I'll just let it go until a mistake is made. 

			Where is game audio headed next?

			So, where is stuff headed? Well it's no secret that we're working with Dolby to get Atmos in our games.  Battlefront has already been out there in the press, saying that they will be shipping with Dolby Atmos, so we've been working on object 3D, which is sort of the new way of instead of how it's normally done with is, you know you've got a submix and then you sort of pan around the spectrum. The 3D sound has got metadata and it just, Dolby or the decoder, just renders it in the space exactly where it should be, so it's just like Atmos in the theatre. It sounds amazing. How many people will have a 7.1.4 system at home? I don't know, but there's a sound-bar coming as well, so Atmos is interesting. The other thing that's exciting is I've been a binaural nut for gajillions of years, and a VR guy since the 90s, so now that that stuff is taking root, I was fortunate with the same sort of group of technicians that did the RUMR system, we were able to put together our own binaural solution at EA in our audio library, and that was really, really, interesting. It's still early days, as far as, we have to get height and stuff, but I find more and more people are actually responding to headphones and surround stuff so with AR and VR and that stuff coming on, that becomes more and more of an actual engagement. And to hear people that normally don't even talk about sound actually say, hey, in this world the sound on my head—because headphones are right here—it puts you in that space to sort of have directional audio and perfectly rendered audio in that environment has been it's interesting to see where that goes. 

			And then for my own personal joy and for some of the systems we do just procedurally, content is huge, and in this generation particularly, when we start dealing with effects and these sort of epically large games and the big shooters, and content is actually massive, even in a sports game. We are doubling our content every cycle or so, and it's getting huge. So you can't just keep throwing more people and more content in there, there's smarter ways of doing things, so we're looking at proceduralizing sort of lower-fidelity sounds at first, rolling objects, metal objects, using modal synthesis and other techniques. Feet, weather, air, that sort of stuff. Stuff that's not going to draw attention to itself, that you don't need the hand of the artist on, to then free up the rest of the artistic designers to work on that stuff, you don't need somebody coming up with 13,000 room tones in different environments. You just want to be able to render that. In Mirror's Edge, for instance, they've got audio ray-casting system that basically you don't have to go in and draw a circle on a map, to say now I'm in the underground. Now I'm in a half-open space. Now I'm in a tall building, to get the right reflections. This bot just goes out and does it for you. So then you're playing that game that just sounds amazing. You are in the space. You have open side reflections, it's just done. And Plants vs. Zombies has just adopted that system as well. 

			Can you define binaural audio for us?

			Binaural audio is taking a multichannel environment and it's called 3D audio as well, and basically being able to render it with just headphones, so as a human being, we have two ears but we can locate things perfectly in a space, so when you look at a home entertainment or a theatre system, it's discrete speakers spread around, and that's beaming it at you. That's surround sound. Binaural audio is basically using the psychoacoustics of how we actually hear objects in 3D in the world. And what goes into our ears and then how our brains interpret that as being, this thing is located in that direction and at that angle. So there's some algorithms and stuff that go in there, without getting too technical, it's the difference between the left ear and the right ear, the back of your head and so on. But it's pretty interesting stuff and if you want to try it at home, just stick two mics in your ears, walk around. You can go to Radio Shack–well Radio Shack doesn't exist. A small electronics store–get two ridiculous little mics and just take a headset and put two tiny little lapel mics in there, and walk around. Your head is now the microphone. When you play that back, you'll be shocked at just how cool that sounds. 
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			After working for two decades as an audio engineer on electronic music records, Estdale established the British voice casting and recording company OMUK in 1996. He has worked on over 500 titles since, including franchises such as Killzone, Wipeout, Game of Thrones, and Formula 1. 

			Can you explain what a voice director does?

			Fundamentally, a voice director's job is to bring the characters to life, give them a voice, and to make them alive in the game world. So anything that you hear that's spoken in a game, a voice director is the one who creates that. They're not acting, but they cast and record, basically. A lot of people might be surprised to hear that there is such a thing as voice direction in games. A lot of games have historically had quite bad VO. 

			Can you talk a little about when you first got into games and the level of involvement or respect that there was for voice, and how that's changed?

			When I got into games—well, the thing is, I was really influenced by the early LucasArts adventure games. The Full Throttle, Day of the Tentacle, and all that kind of stuff, and Maniac Mansion. I loved it, and the standards from them were really high, and I fell in love with the industry, and came in to it kind of via back doors, as a studio consultant to produce the studios that were designed for doing voice for games. When I first started, people didn't get it. I thought LucasArts, they set a standard which was amazing. I played those games, loved them. And when I first started working in the industry I thought everybody was on board. And it was so far from the truth. It took me four years of pushing to bring professional values, production values. I'd worked in telly, one of my colleagues at the time was a Palm D'Or-nominated film director, you know, we had a pedigree of production behind us, and game developers just looked at us as if we were idiots. They said, "Why? Why do you want actors? Why do you want this kind of stuff?" It took four years before one of the developers actually agreed to do a casting. And that was a big party day, and then within the same year, the doors opened, that was early 2000s. So 2001, 2002 was when I think people went, "Voice is important." So before that, they'd say, "We can talk, why do we need voice actors!?"

			What is it about voice acting that is so apparent, that people pick up on bad voice right away?

			I think, voice, it's got to be credible. And I think the toughest thing for voicing games is context. So if you don't understand, for any actor trying to act in games, back in the day as it were, it was a complete alien media to anything that they've experienced before, so people overcompensate, so you get this overacting. And it's not particularly bad acting, it's fundamentally wrong acting. Basically, you get people that were doing something really, really novel in game design, and most of the game companies were game designers. They were techie. They weren't script writers, they weren't animators, and add to that the fact that actors didn't understand the media. It was all very new, so you'd get overacting, you'd get horribly written scripts. 

			How much of bad acting is down to bad writing? What breaks a performance?

			I think that's a really difficult one. If you're writing a drama, it's all about the writing. With games you're dealing with a compromise in the sense of what the purpose of the writing is. You're educating the player, you're helping the player, you're giving information as well as telling a story, so there's two elements really. You could say yes, bad writing leads to bad acting, and it's attention to detail of the writing that's really important. Fundamentally, you can't polish a turd, so if there's bad writing you can't do anything with it, so you're going to get bad acting from it. It just doesn't work. The acting may be great, in fact, but if the words don't make sense or if they're just wrong, it comes across wrong. It's the audience experience that counts. So the other factor that really makes a difference in performance is the actor's understanding of the context of what's going on. It's the contextual elements that can break performance. It's not just writing that can do it. For instance, where the characters are in space as opposed to the player. If they're speaking too loud it will sound wrong.

			What breaks a performance? It's a really tough question. Because there are so many different factors, and actors get a real tough rap, "Oh, you can't act." I've had one producer say, "Why the fuck did you get that actor into the studio? He can't act," and it's just like, "Do you know who that guy is? Do you know his pedigree? He's on stage at the Royal Shakespeare company and he's the top of his game, and maybe it's something to do with your script, and it may be something to do with the way you're communicating with him." So there's all sorts of factors that can influence performance, and the toughest thing is about—in the game world, you don't have the game world around you, generally when you're recording, so the performance is down to the director and the actor communicating what's actually going on, and if a scene's being approached from different angles, for some of those angles it may be wrong. It may not work, and you need to have all your bases covered. Vocal performance exists in time and space, and when you're actually creating a game, you don't have time and space. You're in a recording studio, so you get subtle performances on the motion capture stage because it's a complete set-up, it's set up like a theatre or a film set. You know exactly where you're going, you know all the movements, everything is rehearsed and planned. That's a very expensive process. A lot of developers don't have those kinds of budgets. They don't have the kind of writing skill, directing skill or the time to do that, so they're kind of rushing it and they're compromising, so you may see bad acting in games, but it might not be the writing, it might be the context, it might be the direction. You don't know.

			It must be quite difficult for voice actors coming from television, animation, or film coming to a game script. How do you direct somebody who is used to following a more linear-based script into this massive, forked dialogue?

			That's a kind of philosophical question really about acting and about where truthful performance hinges. And I think the fundamental thing of working with an actor is about truth is always in the moment, in the now. So if an actor comes in and they've come off stage, they know about acting, they know about character, they know about the moment, they may be completely confused and daunted about the script, but if you can immerse them into the moment, they don't need to be focused on the complexity of the script, so it's actually the most important thing for the actor to just relax and take it moment-by-moment. They're used to rehearsing and preparing and knowing everything that happens, so the thing that we focus on as a director is the actor feeling comfortable inside the skin of the character, then introducing the character into the game world, which is a completely different approach, but it's actually a much more natural approach. It's like walking out onto the street. You don't know what's going to happen on the street. Things happen, you respond to them, and if the actor enters into the studio with that kind of attitude of just entering into a journey, they get it and they come alive in that world, and so everything, every turn of the page, well, line on screen, introduces them to something new. And so they just do it and it's either right or wrong, and we may hit a line or a scene a couple of different ways, but it's a fluid motion, rather than a preparation and rehearsal of doing it. We are just getting the actor to come into the space, relax, they know about character. A good actor knows how to enter into a character. And that is the most important thing to work with them on. Then you just take them on a journey. Once they see the studio as a space where they play and they're entering a world and just responding in that world, rather than preparing the script.

			You mentioned before that you don't line read to actors. Can you explain why not?

			Do you want a puppet? You don't line read to an actor simply because it's unnatural. What's the most important thing is why is somebody saying the line. What is the motivation, why am I saying this? If they don't understand why they're saying it, it's got no depth to it. We had a booking of a really fabulous actor who I've had in the studio who the director came in and was line reading to him. And he was just mimicking the director's acting. And the director's going, "No, I want it like this." And so he absolutely copied what the director was saying to him, back to him and the director's going, "No no no no!" and he just turned and said, "Well, that's what you just said to me." And he was at the point of just walking out of the session, because it was just like, he obviously can do it. Why have you got me here? He had a complete huff and the director was really, really embarrassed, and it's—what you need to find is the motivation in why is he saying that line.

			Imagine it. If you're in a hurry: "think about something that's going to evoke that pace to it. Imagine you're talking to somebody and you need to go to the toilet. You need to get out of the room quick." You know what I mean? It's an example of getting the right level of performance so it actually comes from within, rather than dumped on. Anybody can be a puppet and copy, but then you just get a really stiff, disjointed performance. You want something that's just going to flow and be real. So acting is action, is doing. It's not about saying stuff, it's about objectives, so all you need to do is put the carrot and the stick, in a sense, before and behind the actor, and you get the right performance out of them. Line reading to an actor is a bit like hiring a really amazing artist and then getting them to join the dots. You know, it's wrong. What you want is someone to bring their magic. You hire an actor because they bring magic to a moment, and if you line read to them, you just put them in a box of your imagination, locked into a space of their craft.

			As a voice director, when you get a script for a game, are you sitting down with the writers and talking to them about it?

			Yeah, more and more so, and trying to get in as early as you can with them, because there are so many different aspects to a script, and developers have different levels of skill and awareness so they may be technically brilliant at game play, but they may not be creatively brilliant at writing or character development, or storytelling. So we try to get close to them as early as possible to find out what their strengths and weaknesses are, and where they may need input. Sometimes they've got it all completely sussed out, they just want the session to be facilitated, and so basically we are there very much at the last minute, when they need us to just facilitate the recording and do that, but more often than not we're getting very involved from very early on in development, sometimes way pre-alpha, or even at concept stage, where they're actually trying to work out budget schedules, what's important, how to improve their pipelines, how to improve the quality of their production process. And that's really interesting, because there's a lot about voice that they just don't think about, they don't think about character development. They don't think about how the player's going to engage with the character, whether it's important, a lot of games just do character: angry, you know. And that's the sole emotion in the game, and you wonder why the player's going to be a two-dimensional experience. The humour and romance and all those kinds of things you could actually bring in, if you thought about it, so it's asking questions, really. 

			We go in and I want to really get inside the psyche of the developer from day one. So when they start talking to us about doing a game, I want to know what they want, I want to know what their skills are. I want to know where their passions lie, and see how we can complement that. That's really important, and the more we can do that, the better, so there's some of the games we're working on now, we're two years off, really going into development. They're just concepts. They may come and they may disappear, but it's just really nice getting close to that creative team, and finding out what you can bring, and why they want you there, and just getting your hands dirty. The creative side is, I think, really important, because then you can get in and bring out subtlety. You don't have to just go out there and hammer in the nails. You can craft a bit of the words as well.

			How much room is there for the actors to bring in some creativity? Not just emotional qualities that they bring to it, but having their own touch on the character?

			I'm very actor-centric, because a great actor is a magical beast. It's like a racehorse. They are like racehorses. They have wonderful abilities and sensitivity and an awareness of human nature, which can explode a script. You can give a mediocre script to a great actor and they will do things with it you'll never dream of. And that's personally what I like about the work I do. And I don't approach it as, I get an actor to do a job. I bring the actor in to bring their talent to the moment, so it's actually giving them as much creative scope or space to actually breathe into the character their improvisation within the constraints of what is needed within the story. 

So one of the things we do is we do a lot of script rewriting with the actor in a studio, but it's the environment we're working in, that enables that to happen because the whole studio for us is a very flexible creative space, so it's like a melting pot. You know we're not going in very disciplined, this is what you're doing, you're going from A to B. It's not like a motion capture studio where you're actually really fine-tuning something in rehearsal. You're actually getting in down and dirty with the script, as you're creating the character and recording it. So if we get in with the developer early, we can get the actor. We get the roles cast as early as possible, so we'd like to do it when they're at concept stage, so they say we want to have this middle-aged villain. What does he sound like? What does he look like? If those things are still up in the air, then it's really neat if you can cast the character, you get a good actor who fills that space, it actually fills the imagination of the creative team. So the whole creative team, if they buy into a performance or a performer, they all buy into a visionary thing. So it influences the writing, it influences the way the character moves, it influences the way the character looks. And it becomes a much more organic process. So we advocate cast really early, so the team knows the actor. They've bought into the actor. They've done all the negotiation. 

			The worst thing you can do is cast really late in the production, because you've got a whole team who are working. You have 300, 400 people working on a game, and if that guy doesn't have a voice, guess what? You've got 300 different imaginations imagining what that character is going to sound like. They're pulling in different directions. So you will go and say, "Ooh, yeah, it's Bruce Willis in a movie, or something." You know, "He's a bit like this in this movie," but then everybody has got a different view of that person in that movie, somebody might think about the physical attributes and often that's one of the things that does happen, when you see an actor in a movie. They don't think about the sound, it's the physical presence of the performance which gives the strength of the performance, not the voice. One of the classics that always has been is Sigourney Weaver in Alien. If you listen to her, she just sounds like somebody's mum. But she's kick-ass in that movie, and you see it, "Oh, I want this character to be a bit like Sigourney Weaver in Alien." You want it to sound like your mum? It's about a physical presence, so it's a different thing. They're not picking up on actually the sound, it's the experience they're picking up on. And everybody experiences things differently, so if you can cast early, then you can generally get a consensus within the team and they're all working and actually get the confluence of everything coming together, and that's magical. if you can do that, you are going to get much richer characters. Because you can get the subtlety, you can get the real tiny conflicts and humour pulling through.

			How much voice now is captured in a mo-cap studio while they're actually moving in character?

			It depends on the budget. If you've got millions to play with, you can do the whole title, but remember games can be just a few words, now into millions of words, so if you're recording a million words in a motion capture studio, you have many millions of pounds of budget, and it's probably not the most efficient way of doing it. But the games industry is changing, so your Triple-As, where you're going for that kind of cinematic reality, and using it more and more, it's all staged. They know they're going to get that sort of level of subtlety of performance, but then if you look at some titles, you'll get these amazing cutscenes, and set pieces, then you go into NPC #432, and it's, "Hi, I'm wood. I don't know where I am," and that makes it even more jarring. If it was wood all the way through, the player would be enjoying the game and would have just abdicated their connection with any character. And it's like, a game is as strong as its smallest, tiniest NPC. Just get it wrong and it's kicked out. So you've either got to raise the bar throughout the whole production or not at all. But so far as quantity goes, I think it will get more and more because the technology that I showed you downstairs is getting cheaper and cheaper and it's getting faster and faster to do. 

			So it's becoming more accessible to get full performance capture, or facial capture and stuff like that, so you're going to get more subtle performances because of the access to technology. However, the games industry is just growing exponentially right now. Everybody and their dog can make a game. And there are some amazing, creative minds with no budget, and they could never ever afford that kind of tech. So we work right across the board. We do a lot of indie titles as well as your Triple-As, so it's really interesting. And the thing is, the audience doesn't discern budget. They just discern experience. So people who are not using that tech have got to come up to the bar that that tech sets. You know, The Last of Us. There are some phenomenal...just breathtaking, it's going, "Yeah, but everybody has got to come up to the bar," because that's what people will judge performance against. I love that. Because it's always pushing those boundaries. But those are the guys with the big pockets and really fantastic teams who know their stuff, and it shows, but that's the standard everybody else has got to come up to. Because you know my son, when he picks up a game, he goes, "Ah, The Last of Us is great. But that? Shit." And actually it's not shit, it's just very different.

			There's a famous story about Mary Pickford and other silent film actors, who, once the transition was made to sound, they lost their jobs because they couldn't carry their performance into this new arena. Is something similar going to happen in games, where you have phenomenal voice actors, but when they're needed to do motion capture, it's not going to be there?

			It's right across the board, really, and I think people are just learning to get motion capture really well. There's a lot of motion capture that is really absolute rubbish, you know, because, "Oh, it's motion capture, so you've got this kind of jester talking," which is wrong. It needs to be subtle, but there are now fantastic craftsmen in motion capture, and understanding that is a mindset. It's the same, I think, from when we're casting. You know what job an actor's done before when they come in for a casting, because if they've come off a film set, they're mumbling, they're talking quietly, it's all about what's going on in here and if they're coming off a radio drama it's slightly different because the voice carries everything. And all it is is an adjustment, so I think there's been some really—it's becoming an art form in itself, and it is an art form, because it is really connected performance, but I think it's more like a cinema performance. It's like, you're on set, and if you can treat motion capture as a film performance, then you are entering the right kind of space. 

			We look at some titles where they've used acrobats and physical performers to do the motion, then they're dubbing with a voice actor, but often times those physical performances, unless it's sport-orientated and it's acrobatic in nature, if it's normal performance, some of those performances are just horrible... Gollum. Andy Serkis is a phenomenal actor, and he knows what he's doing at the Imaginarium, his  training and his education and his approach is fantastic, because he understands acting subtlety in movement, and pre-planning it, and rehearsing and being really precise about it. And it is down to the minutiae of movement that makes the difference. Understanding that rather than going, "Oh, latest tech, let's move because we can get real people to move and therefore it looks real!" And everyone will be like Tony Blair. It's just like, no! Let's talk with our hands. 

			It's just like, it's like me in front of a camera. It's that same thing. You go, "Oh my god, my motion is being captured," therefore you become aware of all your motion, and actually, the performance. You're never aware of your motion, you are being, and it's actually getting to that state of being. So to answer your question, yes, some actors are going to be lost, but it's just a matter of immersion, and training, and good coaching. When you've got a developer who doesn't really know it, the actor doesn't really know it, you're going to get shit. When you've got a wizard who really understands it, directing the show, you'll bring the actor into the right space to produce it.

			Tell us about your Game Immersive Voice Recording system.

			Game Immersive Voice Recording. We posed a question a number of years ago, about one of the really interesting things I always found about voice recording is always the ratio between the number of words an actor speaks and the number of words a director speaks. Often, when you're crafting something without context, there could be a ratio of ten to one, of director words to actor words, so the actor is completely in the hands of the director to bring them into the right space, and it's down to the ability of the director to craft that, and that's what a really good director can do. About ten years ago, I posed the question, really, what it would be like if the actor was actually in the game. How would they respond? And that question started a journey of creating what we call Game Immersive Voice Recording, where the studio becomes a film set, so the actor is actually entering into the game world. Because they have all the visual and audio assets there for them to give them context to their performance, so the director can actually shut up, bring the actor into the world, and just let them magic happen. And I think that's been my baby for the last ten years, and the studio here in which we first adapted seven years ago, was our first experiment into the new studio. The new studios are seeing it come to full fruition, and it's basically supported by tools and tech, which is the foundation in your pipelines and your asset management and all those kinds of dirty words which some creative people hate, like being organized and absolutely meticulous in pre-production. Those are the things that really empower fluid creation. 

			With GIVR, you're actually seeing what you're going to get in game, at the very point of creation, you know what it's going to sound like in context. You're in context. So that is something I think which will be adopted more and more by other studios and the developers. We talk, and I go out and talk about immersive recording all the time, and try to get—because it's a no-brainer, if you've got context you're going to get the right performance. If you're not doing it on a motion capture stage, how are you going to do it? And, actually, you've got the assets, so it's a short pass from having the assets to giving them to the actor, and that's all we're doing, really. And actually when the actors come into the studio and developers come into the studio, and see all their assets working to produce an environment that is contextually rich, they love it. It's a really special thing. I'm very proud of it.

			The lack of context reminds me of asking a singer to come in and sing without hearing the backing track.

			Exactly, it's like a click track or a little, yeah. Exactly. I think that's a fantastic analogy.

			I can see the next stage is going to be multiple projectors adding a 3D image around the actor.

			You know what, we just worked on our first 3D dome movie, doing the voices for a 3D dome movie. That was just like, "Oh fuck!" That's the whole thing about doing games, you see tech and you see ideas and you see stuff way before it gets to the marketplace. 3D dome movies are going to be, you'll see, these theatres popping up all over the place in the next couple of years, and it's just like, "What the fuck!" It's one of those responses, and I think, yeah, I would love to have a 3D dome studio. I'd wet myself with joy. Yeah, that'd be just so friggin' awesome.
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			Why don't you each introduce yourselves to start off with?

			SP: I'm Shannon Potter. I'm a supervising sound designer with Formosa Interactive.  I got my start really kind of by accident into videogames. I was working on a dub stage as a recordist working for mixers, and I got a job opportunity for a voiceover coordination position at Soundelux and did that for probably about a year. Being in that environment, there were so many sound designers that I got to work with, and I thought, "Oh, wow, maybe that's what I want to do." I think initially I started project managing for sound design projects and then started overseeing foley projects and then, slowly but surely, started designing and from designing to supervising.

			CB: So, it was 1995, and I was moving here from New York to be with my family, and my sister knew a gentleman by the name of Jeff Blackner who was the head of testing at Disney Interactive. And I needed a job and they were getting ready to go to one of their very first E3s, so I got hired on as a game tester, working on Maui Mallard and Toy Story: Gargoyles. And those are the first games I worked on in '95. And from there I was a software production assistant and then an associate producer at Disney and then on to THQ, where I was a project manager for a couple of years, and then they had layoffs and I was out of work for a while. But Soundelux was one of my vendors, and they had an opening for someone to run the voiceover department, and that was something I had done many many times before with Disney and THQ, so when they had the opening, they said, "Do you want to come over and run our voiceover department?" And I said "Sure, no problem." And I spent the next ten years there. And then things changed and we came over to Formosa and joined this team here, and I've been here for the last year and a half and it's been great.

			MT: My name is Masanobu Tomita, but everybody calls me Tomi. I'm working for Formosa as a sound supervisor; no, supervising sound designer, and originally I came from Japan in 1984. Luckily, I got in this industry. The first job was the maintenance department, doing the soldering and making cables. I started from there, and luckily met the right person at the right time, and I got a gig for the Star Trek soundtrack editing, and that was fifteen long years' nice work I got on Star Trek. After that was done, I did a few years at a TV show. My background is more in TV shows. Then, after I met this gentleman here, Brian, I moved into the game industry, which was six years ago. Since then, I've been working on games and also I've been working on games and feature film sound effects. So far, so good!

			BC: My name is Bryan Celano. I'm supervising sound designer at Formosa Group with the other guys at Formosa Interactive and I got my start on the playground as a kid, I would make all my noises with my mouth. "Pseeeuwpfffff." That was kind of fun, but I didn't know you could grow up and actually do that for a living. So I went to school and I worked on a few projects in college, did the first Macintosh software for the Apple Mac when the 4 came out. We created a program that was a sequencer for me to trigger the sounds for the kids—it was an educational software company, so the kids would play the game, and if they got the question right, it would play a little happy sound, and if they got the question wrong, it would, "Meh-moo, try again." And then I moved out here [to Southern California], and got a job at a software company, and then I started a computer store, and at the software company and the computer store I became friends with Scott Gershin, and through the years we kept in touch and I did a few things. I did the conversion for the Doom 3DO platform, for the soundtrack for Doom, and then I came over to work with Scott [Gershin] at Soundelux, and it's been a magic adventure ever since. 

			What are some of the significant challenges that you face when creating sound for games or directing voice for games?

			BC: Challenges would probably be the deadlines. 

			CB: Definitely.

			BC: The budgets get tighter and tighter and the deadlines get shorter and shorter, and so you have to figure out ways to be creative to get that done and accomplish the tasks to keep the bar as high as we can keep it, keep raising that bar and...

			SP: Still be happy with the work.

			CB: Make sure you have a higher level of quality in the content that you're providing for your clients, but fighting against the fact that they have less and less money to spend on it. 

			BC: Right. That would be a challenge for today. Over the years, challenges. Can anybody think of any challenges that are interactive? I think the challenge would be implementation.

			SP: Yes, I think in years past it used to be: because we're a third-party vendor, you create a lot of content, and we call it throwing it over the wall, hoping that it works within the game engine, but having to wait until it's implemented to see if that's actually the case. It's getting better now, because we're brought on board through the implementation process on a lot of projects.

			BC: We're also doing the implementation, as well.

			SP: We're also doing the implementation and, certainly, even if we're not doing the implementation, we can at least plug our sounds in and hear how it's working in a build. So that gets us so much closer than before. Because you would kind of have to go back to the drawing board, I remember, so there's been a lot of time saved, being able to be part of that process.

			CB: Before the interview, one of you guys were telling me about a story where you're taking sounds and you're giving them to the clients, and then finding the game out on the shelf and you're so excited, and put the game in, plugged it in, and you're like, "That's not my sound! That's not what I did at all."

			BC: Because the programmers did the implementation, so it was out of your hands once you gave it to them. But that has changed over the years, like she was saying. We now have much more control in the implementation of our sounds in the game, so we actually have the implementation tools at our desk, to create the sound effects in our DAW. We use Pro Tools and then we implement it right in the box. We test it, and if we don't like it, we fix it, and then we send them the implementation package. So what plays back in the game, all the programmers have to do is say, "Trigger footstep," or, "Trigger gun," or whatever the sound is, and then it just plays that sound.

			How much creative control do you have then, as far as how your assets are being implemented in the game? You're saying now, you have Wwise, FMOD, but who is making the creative decisions about how the sounds play?

			BC: As a third-party vendor, they have an audio vendor at the company that hires us, and then we work with them in tandem. As a supervisor, one of us, as a supervisor for that particular project, will work with that audio director and make sure that we have the sounds that we need to put in the game to complete the task. We work with the audio director, and then we have a team of designers that create the sounds that are required for the game, and then we implement them, and then we send it to the audio director, and he makes the final decisions on that.

			CB: And that's the same thing with voiceover as well. There's usually a game director or producer or audio director who is in the room when the actors are performing and the writers are there. And they're making the creative decisions, so it's not up to us. It's the client who is making that final decision. 

			How have your jobs changed since the beginning of your career?

			CB: For voiceover, it's become more complicated.

			MT: For twenty-five years, my career in industry and all the technology has changed from there to now. It's amazing. I didn't start with film, but with two-inch tape, so when you're done, you have to physically carry this, three or four, two-inch tape downstairs. Now everything is just one click. That's a big change from there to here, and not just that—all the tools we use—how sophisticated compared to twenty years ago.

			BC: I guess the change in the tools would probably be that everything was outboard before, outboard gear, with its reverb and compression or whatever types of effects processing. It's now all in the computer, so that has significantly changed the workflow and how you get things done. 

			CB: For me, it's more miking techniques, and it's the technology of going into motion capture and performance capture, the union rules and provisions that are changing over the course of time, to meet the needs of the gaming community. Whether it's a casual gamer or independent developers or Triple-A developer-publishers, are all trying to do the next best thing, and they're trying different techniques, whether it's headcams, or on-set recordings on a motion capture stage.

			BC: How many cameras are on the motion capture stage?

			CB: Well, it can be up to a hundred if not more, depending on the system you're using, and then there's reference cameras on the stage as well, and all the different microphones, the lavs, and the shotguns. And before that was just a whole separate tool, a whole separate thing that would happen, and then we'd come back and do ADR, so now it's all trying to get done in one shot, because everyone is trying to watch how much money they spend. So they want to do it, and get it right the first time out. 

			BC: How have things changed for you [MT], going from TV and film to games? Is anything different for you, the way you look at things or how you create things, or is it the same?

			MT: Creativity is the same. The bottom line of how you create the sound nothing has changed, but of course the tools have changed, so you adjust to them. That's a challenge, too. You have to learn new stuff, especially games technology compared to the TV and film. 

			BC: There's two aspects in a game that relate to sound for the things that we work on. One of them is the in-game sound effects. A simple example would be the footsteps or the gunshots, and the other thing in the game is the cinematics. One of the things that we are looked at for and hired quite often for is the cinematics, and the reason for that is because of the vast wealth of knowledge within the company of our film background, whether we're on the films or not, we have access to that knowledge base or those people and those resources. We can talk to them and we can figure out the best way to do things, or we can access libraries that not everybody has access to, so that we can create something at a different level. So we have access to the knowledge of the people, and to the tools and resources, and then we have the abilities to go out and record ourselves. We tie all of those things together and raise the bar for the cinematic aspect of the game. That's one of the things that's our forte for the stuff that we've done over the years.

			If we can shift our focus to sound design for a minute. Sound design for games is quite different from cinematics and film. How do you approach the fact that you need 3,000 different footstep sounds?

			BC: A lot of that is done in the tools. Wwise has a great feature that allows you to take a few footstep sounds that you recorded and manipulate them and randomize them in such a way that they're actually mixing and EQing and adjusting volume on the fly within the tool. So you create the subset and then you create a walk event, and then you perform a temporary walk event just to hear the footstep over and over and over and over, and the tools actually do the randomization of the footsteps for you. One thing I've found on a project I did with footsteps, specifically, was I broke the footstep apart into separate pieces, so the heel, and the toe, was one thing, and obviously all the different surfaces. But when we broke it apart into the heel and the toe, and then treated those as two separate events, it really made it much more natural. We played with the time between the heel and the toe ever so slightly, so there was a randomization between that, and the volumes, and the EQs and the different surfaces, and that really brought it to life, to really make a natural footstep sound that only had a few footstep sounds within the container to play back.

			How much foley are you recording? Do you do foley as well?

			SP: Ideally, for every project you would get a foley budget, just because it sounds so much more realistic that way than having to use a stock library. Ideally, you would be recording new material for any project, whether it be a gun record, or foley, or recording voiceover actors for creatures. And it's more fun to work with new material, I think.

			BC: You create a new sound. You use a new microphone, you use a new plug-in, you get a different take on it that nobody else has heard before, it's a brand-new sound. So yeah, we definitely try to record new sounds for every project, if we have the budget for it, absolutely. That's what makes it so unique for that particular project. 

			Can we focus on voice for a minute? Voice has seen a lot of professionalisation in games over the last decade. And also a lot more actors moving in to the field, where previously you had dedicated voice actors, you have more film and TV actors. Is there still room for dedicated voice actors, or are those people going to fade away?

			CB: I personally think that the dedicated voice actor is the one who is going to win out in the end. I think there's a belief that named actors, celebrity actors, don't really sell games at all. You might get, they know if you have a licensed title like a Dexter or something like that...if you have a game that's based on a licensed title, and you want to obviously have that main character or that main celebrity in the game. But having celebrities in an original IP is not going to sell that many more titles. While those actors or celebrities or TV stars are starting to figure out that there's money to be made and a little notoriety to be had, the ones who are really good at it are the ones who are dedicated to it all the time. And those are the ones who typically win out in auditions, even when there are celebrities involved.

			Do you find that people coming from the TV world are able to adapt to games?

			CB: Yeah, they don't really know what they're getting into.  

			BC: It's a different technique.

			CB: It's a whole different thing. It's a whole different ballgame for you to be able to get out there and, you know, when you're a TV star and you're a celebrity, you're out there, and you can use everything. There's a camera, and you can talk to the camera, you can emote, you can use your facial expressions, you can use your body emotions. For a voice actor, it's all in the voice. It's all there is. There's acting involved, but it all has to come out from one place, and I don't know that a lot of TV stars and celebrities and movie stars get that. And when they come into the booth and for their first time you can see how hard it is for them. Plus, going back to what you were talking about before where you're doing 3,000 sounds, there's a branching system, you have to come out with so many lines of dialogue and so many celebrities and TV stars are just...it's just not what they do, and more often than not we hear them say something like, "Do I have to say that again?" "Why do I have to do 6,000 screams?" That kind of thing.

			How do you manage so many exertion sounds? It must blow out their voice.

			CB: The intention here is whenever we're doing something where there's going to be a lot of exertion, first of all we let them know ahead of time. We try and schedule them at the end of the day. We try and schedule the actual sounds at the end of the session. If we have the leeway, we'll try and put them at the end of the week to give them a chance to recover.  A lot of times, that's just not the case, and we just have to go for it. A lot of games have a lot of exertion, but it's probably ten or twenty percent, depending on the game, of a four-hour session, whereas the rest of it is all regular dialogue. We try and manage when they're going to be really stressing themselves. Because we know they have other jobs that they want to go to and at the end of a four-hour day, they want to go do commercials and video spots, and they can't be hoarse for that, so we want to take care of them.

			Do you have any tips for how to get into being a voice actor?

			Take a class. Take an acting class, specific to voiceover. It's not just about acting, but about voice acting. So I would say that would be the one thing that you can do, and then go out there and get in front of as many casting directors and audition for as many things as possible, and get used to rejection. Because not everyone is going to get a job.

			Are you involved in mixing for games?

			BC: Some. Well, not involved-involved. Involved but not responsible. In our sessions we will have a rough mix and we'll send that to the stage and it gets blended in with all of the other tracks, if we're doing a cinematic. The mixing within the game we kind of are, because the middleware now allows us to do that. Where we can set levels for certain things and play the game in context and see how things play against each other, so it's like a little temp mix. And we send it to them, not often, based on our position, as a third party vendor that we are, they take it and mix it. Sometimes we're involved in that mix, we can go to their game studios and help them make the choices of what could be louder or softer, or how to duck something underneath, and so that has happened on occasion but not very often. That's why they have audio directors at those locations, so they can handle that task once we've given them all the content.  For the cinematic mix, it's all the different tracks, the mixers take those tracks and put them together.

			Can you describe the workflow here? How you manage to work collaboratively on a big project?

			CB: I don't work with any of these guys [laughing]! I don't talk to them. She's just a pain [SP], really.  

			SP: Well, specifically for sound design, we have a project come in, we will crew up. And depending on the size of the project—I would say most projects you have about two designers, plus the sup[ervisor], seems about average. And you pick those people based on their strengths and then you divide the work out based on the designers you have on your team. Let's say I've got some creatures, maybe a vehicle here or there. I'm going to find the people that are the best at creatures to do the creatures, vehicles, guns, etc. And from there I kind of come up with a list, we divide the work out, and then we have kind of a pre-production meeting, hopefully with the audio director first, so everybody is kind of in on what the overall vision is. And then we go away and start getting to work. I have an idea in my head what I would like to hear, and I may make suggestions, but overall I kind of like to let people go away and let them do what they're thinking first, and depending on what the elements are that we're starting with, maybe take a few days to come up with a first pass. Then we meet, go through the material, and go from there. But it's usually pretty collaborative. If I know that there's something that has to happen, I may say, "It really doesn't work like that, it needs to be like this." Or maybe it needs to be shorter, maybe it needs to be longer, maybe we need to try a new direction. Because it is so creative, there's really so many different scenarios that we discuss.

			And because it is so creative, you are kind of invested emotionally in what you're doing, so do you find you're butting heads sometimes?

			SP: Oh absolutely.

			BC: Nooooooo, everybody gets along! What are you talking about? [entire group laughs].

			SP: That definitely happens [laughs again].

			CB: We used to work together a lot. It's amazing we're still friends [laughing again].

			Are there any good stories here you might be willing to share?

			SP: Nope! [laughing again].

			BC: How about good collaboration stories?

			CB: We had one, but I can't remember...

			SP: Just keep digging. Just keep digging.

			BC: Never mind.

			SP: I will say this. At the beginning of supervising, I was very, "It has to be like this!" And you do have to, because you are working with creatives, there's a lot of sensitivity, and I know I fall in love with my material, so you have to learn, oh wow, if I'm just very blunt and to the point, I can totally kill the mood. So there is a way to talk to creatives to keep the mood elevated and keep people excited about doing the work. Because once you've killed that, it's very hard to work your way back up, and then you've lost, you've lost time, you've lost…

			BC: The mojo.

			SP: Yeah, you've essentially derailed the project. I would say, learning that piece was huge for me. 

			CB: I come from a much more producer side that's not nearly as creative, and everything on my side is budgets and schedules and contracts. So it doesn't have that kind of, the same kind of collaborative creative aspect that you were referring to, but in the booth when we're recording, it's really about the voice director having a really good rapport with the game producer or audio director. Making sure that they're in sync. So what we do ahead of time is make sure that there's a conference call or meeting between the casting director or director and that audio director to make sure that we're on the same page, so that what we're looking for in the characters, what the script is about, what the plot points are, all of that gets fleshed out ahead of time, so when we get into the booth it's not cold. As it is, the voice actors a lot of times don't even see the script for the first time until they're actually in the studio, so you want to make sure that the casting director or the director has a really good grasp of what the storyline is, because if you don't, then it's just going to cost everybody time and money. 

			Can we talk a little bit about the creative process of sound design. Where do you begin? Are you able to often get in now on the concept art stage, and how do you go about deciding how this creature should sound, how this weapon should sound?

			SP: So, it will usually start, and we do get to start early with concept art, and then, through many discussions with the audio director, get a feel for what they're looking for. And depending on the style, a lot of times I like to record voice, to get the emotion of the creature out. And then you go from there and layer in little bits of flavour, whatever is needed. But I would say the biggest starting point is recording either myself or, in a lot of cases, it's one of the guys, because it's a huge beefy creature that I really need just a lower register.

			CB: Grrrrr.

			SP: Yeah. I think I've actually recorded you several times.

			CB: You may have. Yeah, you did. You definitely did.

			SP: So that's usually the starting point for me.

			MT: It is like pure imagination. You just see the picture and—hmm. This is going to make maybe this kind of sound. Then, try to search the sounds near that. I always think that sound design is really like paint. You just kind of put lines on it, and it's a little too blue, so maybe make it a little more red. Or yellow, so change it from there. And that's always my approach.

			BC: Good analogy. What I do to create a sound is to try to do what I didn't do last time, or the time before that or the time before that. I try to take a new approach every time. I start so that I surprise myself. I come up with something new. I always like turning the— since a lot of the software now has plug-ins—I always like turning the software plug-ins up to eleven just to see what happens. I don't use the plug-in the way you're supposed to use it. I just pull up a random plug-in and say, "How can I make this plug-in scream?" Or, "How can I make this plug-in stretch?" Or, "Let's see what this plug-in can do." I just use it in a way I've never used it before. So I always try to take things to its extreme just to see if I can make something unique out of it. Once I see one little tiny spark that just explodes into this idea, and then I'm just gone inside my head. You can come in the room and I won't know that you're there. I'm just going down this crazy little ride hearing all these unique things that I've never heard before, and one thing piles on top of the other and all of a sudden it's it.

			SP: Or sometimes it's not, and you're back and start over. 

			BC: That does happen.

			How about for worlds, ambiences? Is it the same kind of process?

			BC: I would think so, yeah. Ambiences are just longer, so you take a longer kind of time, but I think I approach it the exact same way, taking things that I've never used before. If I've never used a synth, I would play it fourteen octaves lower, I would try that. If I've never used my voice and stretched it out 500 times and then stretched it out again, 500 more times, just to see what it sounds like, that far out. Just really take things to an extreme. Now, if it's just an environment that's supposed to be a natural environment, then you obviously record that environment and blend it in with the new scene. It depends on what you're trying to accomplish. An ambience that would be an otherworldly type of mode, I would approach it like that. 

			MT: Not for something that has to be natural, but for something new, to create a world that's a science fiction-type of background, then I would try many different approaches to try to find something close enough, then modify it from there. 

			You mentioned that for natural places you need natural sounds, but how much can you push the believability and add unnatural sounds? How do you find the right balance between natural and the creative?

			BC: I think that every sound that I create, when I'm finished, in my mind, I believe it's a real sounds in the real world. That's because I've created it so it exists, or because I got so deep into it that I just believe that that's the natural sound that goes with the picture that I'm looking at, so it just flows and makes sense to what I hear. It's created the mood of what I'm looking at so it makes sense. To me it feels natural. But, as I was describing before to you about how I go about it, I realized that in a normal, natural setting, outside in the woods, you wouldn't have this long stretchy thing happening, so I won't do that approach for that type of ambience. 

			SP: Exactly what Brian's saying. It's all dependent on the picture and the mood. You're not really going to know until you get there. Sometimes I like to call it hyperreal. Hyperrealism.

			BC: Those guns are hyperreal that you described.

			SP: Yeah, it's like based in reality but something just goes over the top from what you would normally hear. Something a little more interesting. 

			How about the big picture—we talked about the little details, but how about the broad strokes? How do you think about a project, and how these sounds work together in a game?

			MT: Because we always work with clients, our job is to make them happy. So, sometimes there's trust there, too. You think this way, but they don't think like that. So the hard part is how you change the course, and then you adjust what they wanted. 

			BC: The big picture is the audio director. We work for the audio director and the audio director has that big picture in mind. And they describe that to us as best they can, and then we take that, and disseminate it to the team, so that everyone's on the same page, so we end up at the audio director's vision. Kind of like a director in a movie, we have the same kind of a vision. We would go with what the director says. You're creating the soundtrack for a movie. Same thing for the games. There's an audio director who is in charge of the soundscape of the entire project. So he would have that vision, and would share as much of that as he can with you, with visuals, and his descriptions and anything else that he can show you to convey the sound in the direction he's looking for, and then you work together to make that work. Sometimes you come up with surprises that you think work really well, and I present it to the audio director, and change his course, "Oh wow, I like that better. That's awesome. Keep that. Let's go that way instead." So you work as a team and collaborate and share ideas and make suggestions to each other and just take this journey together. 

			Music often gets a lot of the credit for carrying the emotional impact of the game. But some of that is also down to sound design and to voice. Can you talk a little bit about how you design the emotional characteristics of what you do?

			SP: I think that oftentimes the lack of sound can create emotional content. A perfect example would be The Last of Us. We worked on the cinematics for The Last of Us. And there are moments where the music is actually not beating you over the head. Which has so often been the case. You're walking in to danger. Here's the music. And that wasn't the case in this particular game, so I really felt like the lack of sound in certain areas kind of keep the suspense level really high. But you're definitely right. Typically, music does carry the emotional tone, but I also think that there are times when sound design does the same exact thing, and that's why in the beginning process there needs to be a lot of communication. And I was thinking about this when you were talking about the overall picture or the overall feel of the sound. Hopefully, early on you're communicating with a composer and you're getting at least temp tracks and getting new tracks updated so that you can design against those tracks and not be competing for the same frequency range. And sometimes it can be quite beautiful, even if I'm designing something that is really technically musical design, sometimes you get lucky and it just goes with the music and it works perfectly. It can be a great relationship. But, like I said, as long as you know from the very beginning what that content is going to be, which unfortunately you're not always going to know, and sometimes the music won't be done until it'll be coming in hot and then you have to roll with it and try to come up with something that hopefully works. 

			CB: That's why I hope you have an awesome audio director who has had that vision, because you're going to have to take the music, you're going to have to take his sound design and you're going to have to take the writing and the actors that you've chosen for the casting, you have to put them all together and someone needs to have that overall vision.

			BC: That's one of the things that's changed, is that games are more like movies now than they were before because of those things that need to work together. Games before—if you think of the simple games like Pong and Pac-Man, even the first games missed and fell down. 

			Are you involved with creating interface sounds?

			BC: Yeah. If they are required as part of a project, then yeah, of course.

			Do you work with the composer in that case, so that you have a kind of sonic palette that fits with their music, or are you more focused on the interface fitting with the game itself?

			BC: One thing I did want to say before is that I think the sound effects tie you into reality, to bring you into the world, to make you believe that it's real, and the music, just by nature of music, is the thread that tugs at your heart, the emotional side of it, so there is a thread there. And a lot of sound design is musical, so you can tug in certain situations, and a lot of music is also sound design. I've done projects where I've given sound effects to a composer, and he used those, and there was one scene where there was a person typing on a typewriter, and so I gave him a bunch of typewriter sounds, and then the composer used those sounds to compose or create the composition with typewriter, "Tick tick tick ticker tick tick."

			MT: My experience is often music and sound effects fight. Sound effects want a big punch, and then music gets in the punch, and we have no space to make that punching sound. But, also, my experience is some experienced composers know that, and they sometimes give us the space. Then I'm just so happy we can fit in. It's different, but that's our job to find the space to put the sound effect to make it more interesting, on top of music plus sound effects.

			CB: So, when you guys are creating sound design, is it when you're thinking about the typical sound that you hear, when you're walking down the hall, or getting punched in the face, or something like that, and you know that that's not what it really sounds like, what it sounds like in real life and what it sounds like in Hollywood movies. 

			SP: Exactly. A punch is a perfect example of something that.

			CB: Has no weight to it whatsoever.

			SP: It's really kind of underwhelming.  

			CB: How much do you guys fight with it between wanting it to be real and wanting for it to be, for lack of a better term, "Hollywood," and out there, crazy.

			SP: I think that all depends on the sound and the project. Definitely worked on projects where they're like, "Nope, tone it back, tone it back, it's too Hollywood." But, then, if you work on a fighting game, you want it to be fun, and as a player you want to feel like, "Yeah!"

			BC: I'm hitting, I'm contacting. 

			SP: You want big, beefy, you want the crack, so yeah. It depends on the style of the game.

			BC: And some sounds—I've noticed that a lot of gun-oriented games, because in a game, the object is to run around and shoot everything in sight, they actually do tone those down more, I've noticed, because they hear that gun so often that they just don't want to hear this Hollywood "bang!" every time you pull the trigger. So they have toned down a lot of that, especially from the player's perspective. It's more like, "kch kch ckh." There's a big explosion to also create dynamics, as well; against that little popping gun that might be more realistic. That's what a real gun would sound like. So you create the dynamic there, as well.

			Can you tell us about that dynamic range, because that's been a big issue in game. Everything is getting very loud, all the time. How do you convince the rest of the game team, the non-audio people, about how important it is to have that range?

			BC: The importance is amazing. You can—in a film, at frame 5,250, or 200 feet into the film, there is an event that occurs, and when that event occurs, like a gun, or a car skid or whatever the event is, it happens at the exact same time, at the exact same place, the exact same way, so it's very easy to blend the  music, the voice, the screech of the tires, and the other elements that are involved in the scene. The actor. So you blend those things on the mixing stage and they can make them just so.  In games, that doesn't happen that way, because you don't know that you're going to walk through that door right now, or you're going to stop and turn this way first and then walk through the door, so that even doesn't happen at the exact same time, at the exact same moment every time, so there's no way to mix a game ahead of time. So what they've done now in the middleware, like Wwise and FMOD, is they're giving you mixing capabilities on the fly, so the game actually is mixing itself on the fly. So what they've done is they've given you ways to duck certain elements down so they get out of the way of the event that's occurring so that the mix and the dynamic range is much smoother. You can hear the event without having all of these other things on top of it.

			What about your favourite projects—are there projects that you've thought were particularly challenging but interesting?

			CB: The ones that I've really liked are…

			BC: Heather Graham.

			CB: Oh god, Heather Graham [laughing]. No, the ones that I really really enjoyed working on, oddly, were either really early on in my career when I was a game tester, and there was a game called Maui Mallard in Cold Shadow. A fantastic Super NES game. I would play that game today. It was a platformer with Donald Duck dressed up as kind of a detective, like a Magnum PI character with a Hawaiian shirt, and he would turn into a ninja, and you can swim with these...it was such a great game. Even today, I still talk about that game, twenty years later. So that was a fun, fun, fun game to play. And then, working with certain developers again because I don't come from the creative side, I'm always that guy behind the pen and signing contracts and things like that, so I don't get the opportunity to really get in there and delve into what the games are about and don't have a chance to play them nearly as much as I used to. But working with certain developers, that's where I get my joy, because they're so passionate, and it helps me to be passionate. I enjoy being around the audio directors from Sony and Microsoft and BioWare, and all of these guys at Nintendo and Activision and they all sit in our studio and all of them are excited about what they're doing. So I get excited for them, and that's my job. I want to make the best game possible, so that's where I get my joy. 

			SP: I feel the same way. A lot of my favourite experiences have been because of the collaboration and the fun I have with the other crew's audio director and their in-house team. Lots of laughs. There's been lots of laughs on the foley stage. And every project is different and I like them for different reasons. But it mainly comes down to the people you're working with, and that can also break a project [laughs].

			MT: For me, we have a similar Japanese game company we worked [with], and the first time I did supervising, on Resident Evil, that was fun to work with Japanese people because I'd never worked with a game in Japan. I started here, so they came to here. They were programmers, and how they develop and how they handled the sound and it was a different style and that was a very fun project. They are very appreciative. The sounds, we talked about it before, so, here, a dog, you say, "Woof," or, "Bow wow," but in Japan it's like, "Wan wan." So it sounds different when they try to describe some sounds and then we don't understand, but I understand. That was a fun part of the similarities and wow, that's different. That was my most fun game I did.

			BC: Most fun game...I was thinking, because we're lucky on this particular position, that we're in here at Formosa Group. We can work on several different projects within a year, where at a game company you would work on one project, in one or two or even three years, depending on the size of the project. 

			CB: And the size of the company.

			BC: The size of the company, the size of the project. How long it would take for the project to complete. Here, we do the sound and get hired for certain things and then we're off onto the next project. So we do so many projects, we're lucky in that way, but it's hard to pick a favourite out of that list. I'm picturing my credit list, trying to think what was the most exciting. They all have their own new challenges, they all have their own new eye-opening experiences, they all you meet new people, you work on a foley stage with different crews or different voiceovers or you do different jobs, you wear different hats. There's so many different things that we do. It's hard to narrow down that project.

			CB: I'm working on between sixty and eighty projects in a year, if not more, and it's...it really is hard to say which one is your favourite. Especially since they're going to be watching this! So...there's that [laughing]. But it's true, what Brian is saying. You wear  a lot of different hats, and you're involved in so many different aspects of each project.  And each one brings its challenges, and each one brings a different set of personalities and people, too. For me, it's a different set of actors, and our studio becomes filled with celebrities and people we've never seen before. And union actors, and non-union actors, and you're surrounded each day, for me, almost daily, by a different group of people. So I just don't know how to say, this group of people is better than that group of people, this is more fun. I certainly have had a blast with Metal Gear Solid and Plants vs. Zombies and things like that, but there've been just as many other projects that I worked on that, wow, that was fun, that was good times. It's all about who you're hanging out with, and not just on the client side, it's also on the crew side. Who are the engineers and supervisors who are with you, each and every day.

			BC: Shannon said it best when she said it's who you work with, on the project. 

			CB: Absolutely.

			BC: Not the project, necessarily. 
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			Harumi Fujita's involvement in the games industry dates back to 1984. During the early years of SNK and Capcom, Fujita spent her days programming music and sounds into arcades using hexadecimal. Over the years, she made her mark writing music for series such as Ghosts 'n Goblins, Mega Man, Bionic Commando, Final Fight, and Pulstar.

			Interviewer: Chris Greening   
Translator and Co-ordinator: Alex Aniel

			When you joined Japan's video game industry in 1984, it was at the brink of a renaissance. Could you tell us the path that got you there? 

			Music was a hobby for me: as my father loved listening to records, my house was full of records for classic, movie, and overseas artists. I listened to them everyday and eventually starting composing. After graduating from a design technical college, I had an interview with SNK for a designer position. They looked at my resume, saw the words "music composer" and then stopped, telling me that they didn't have a composer within the company. They then told me they wanted me to compose music for them. That would be the event that led me to becoming a composer.  I've been composing music since I was 17, when it was just a hobby of mine.

			Can you share your earliest experiences in the industry working with SNK? What were the challenges of making sounds for extremely early games?

			In 1984, when I was at SNK, there weren't yet any dedicated game music composers, there was no software for the task, and there were no people who could teach us how to do it. Back in those days, I composed music by inputting numbers using a hexadecimal computer, as if I were a programmer. I had to figure out how to use a PSG sound source chip to get sounds as close to a piano or trumpet as possible. Every day, I did research. Every day, I discovered new things. Here's an image of the computer I used at the time:

			That's what I was up against. It was my vocation. Every day was fun, just fun. I would even work during my lunch break. It was fun discovering things that no other person had done yet. I was able to adopt technology into my skill set.

			Do you have any memories of your first game, Mad Crasher?

			I actually remember almost nothing regarding Mad Crasher. What I can say is there was no composing setup in the company, so I ended up using a toy keyboard in order to make the music. I converted those sounds into music notes, and input that data into the computer using the sound program that the programmers made. Thinking about it now, I did put a lot of work in such circumstances, but back then, that was the way things worked, so I didn't find it particularly difficult or otherwise tough.

			You went on to become a composer at Capcom. How did your experiences at SNK help you here with franchises such as Ghosts n Goblins?

			A year after I joined SNK, I moved to Capcom. At Capcom, I was able to harness the skills I gained and, more so than composing, I was involved in making tones and sound effects. I was pretty much a sound programmer there. Along with the PSG sound source, a new chip called the FM sound source came along that I spent my days researching.

			For Ghosts n Goblins, I knew I had to make a hit soundtrack that would be remembered in gaming history. We had just made the transition to FM sound sources, so I had to put to use the new technology quite a bit. I was quite happy to have been able to make good sound with it. As well as composing for the game, I also created all the sound effects.

			 It was only recently revealed that you were the composer of Gargoyle's Quest. How did you overcome the challenge of creating Baroque and rock music for this title despite the extreme limitations of the GameBoy console?

			The easiest type of music to reproduce using the PSG sound source is Baroque music. I didn't use the usual drum, instrument, and bass setup. Baroque, which is composed of a clear melody made up through a combination of different voices, was easy to reproduce using three tones and it was quite a nice match. On the other hand, reproducing rock with just three tones was quite difficult.  I had to make heavy sounds and it a sense of thickness, and instead of focusing on the melody, I focused on the thickness of the chords in order to make rock-sounding music.

			Gargoyle's Quest is credits-less. What do you make of this omission?

			Indeed, it was quite shocking when I realized I wasn't in the credits list. The pen names that would appear in the credits were fun to read, but if anything were there because the headhunting profession was quite fierce back in the day. I suppose there's nothing one could really do about it.

			 What was it like to adapt this music into its arranged album?

			For the arranged album, one thing that was very fun for us was putting on headphones at work and just having an earnest go at making the music. This allowed us to brush away the various limitations we were otherwise dealing with and make music that matched what we were originally imagining in our heads. I always have grand orchestrated sounds playing in my head, but we composers were also responsible for turning that into music with only three or so tones. So in general, arranged albums gave us a chance to realize the music we wanted to make. I also have particularly fond memories of arranging the NES' Higemaru Makaijima: Adventure in the Seven Islands. 

			 Over the years, you have also made contributions to the Mega Man, Bionic Commando, and Final Fight series. Could you tell us more about your roles on each of these series and what it was like to work on them?

			For Bionic Commando, I created almost all of the songs and sound effects for the arcade version of the game [A completely distinct game from the NES version; known as Top Secret in Japan]. The exceptions were the ones made by Tamayo Kawamoto, who was a colleague of mine at the time. Having been in charge of the sound effects at the time, I remember being happy about finally being able to compose music as I made the soundtrack. I also discovered my strength in making my own tones, which is evident through this game. Final Fight's soundtrack was divided among all members of Capcom and I only composed two tracks. 

			For Mega Man 3, I composed the Gemini Man and Needle Man stages, as well as the Staff Roll. I had to drop out during the middle of development and leave the company to give birth to my child, so I ended up having Yasuaki Fujita take over for me. Mega Man is a hit series, so I was happy to have been involved in such a series. I wanted to see the project through to the end, but I was going to the hospital a lot during my pregnancy. I found it to be a regrettable retirement from the company. 

			Among shmup fans, your music for Pulstar and Blazing Star are highly regarded. Could you tell us how you captured the fast pace and futuristic worlds of these games? 

			Among all the games I've been involved with, I have fond memories of Pulstar. The game had an ideal environment from a technological perspective, especially in terms of the development equipment available. Musically, the scope of the game was wider and free of the limitations of sound chips. Any song I sampled could be put into the game as is, allowing the world of the game to be realized and allowing me to use all of my abilities to the max. The game itself was also designed quite well, and was well received by fans. It's the soundtrack I love the most, out of all the work I've done.

			You took a hiatus from game music at the turn of the millennium to focus on stage music. Could you tell us more about what inspired this move? What stage productions and other independent music works have you been involved in since then?

			I had spent a long time in the video game industry by this point, and the songs that people were asking me to make followed a fixed pattern, so I wanted to get involved with something a bit different. At the same time, the company I was working at folded and my ties to the industry vanished.

			I had studied sound design at that time, which presented an opportunity for me to expand my horizons and try stage music and performances. Instead of just doing music, I could also be involved with musicals. This was very interesting to do. Nowadays, I mainly work in musicals.

			It was recently announced that you are joining Brave Wave. What attracted you this label? What can we expect from your contributions to Project Light and other projects there?

			I really agree with what Brave Wave stands for.  There are many talented composers who were active in the 1980s, and even if they want to create game music again, there are not many opportunities to do so. I had wanted to get back in for a while and was willing to if anyone asked. That's when Brave Wave came along. I'm hoping that Project Light is something that will go down in history once it's released.
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			Brad Fuller's involvement in the games industry dates all the way back to 1982. Director of audio at Atari for eleven years, Fuller pushed technical boundaries with arcade classics such as Marble Madness, Tetris, and Blasteroids. Brad managed all audio for games at Atari Coin-Op from 1983 to 1994. Brad passed away in January, 2016 after a long battle with cancer detailed on his blog.

			Can you tell us the story of how you got into game audio?

			How did I get into game audio? That was because I was actually in an Atari 800 computer group back in Indianapolis, and a friend of mine had been hired to work at Atari, back in 1981. They required an audio engineer in the home computer division. And so I sent them my resume. They created a job description around that, and hired me as the sound engineer in the home computing division.

			Can you explain what the home computing division was?

			The home computing division was one of the three major divisions of Atari. The first one being coin-op, coin-operated games. The second being consumer, like the 2600, and the home computing division created computers like the Atari 800 and the Atari 400. And then later the 5200. For the Atari 800, I created mostly audio for games, like Superman, E.T. I can't remember the rest of them.

			Tell us about E.T.

			I can tell you about the E.T. game. The E.T. game [was] completely separate from the 2600 game that ended up in concrete. The 800 and 400 game was a completely different game and actually was the first time to have audio that spoke, at the end. If you actually find, if you're successful, in the game, then you get to hear E.T. speak, "E.T. phone home." The speech was done by Greg Riker. 

			You ran the coin-op division at Atari as well, or after the home computing?

			I was at the home computer division for probably eight months, one year, and Atari had changed at that point. The home computing division sort of went down the tubes. I quickly jumped to what was considered coin-operated games, the coin-op division, and then at that point I started the audio group.

			And what was the audio group at that time?

			At that time, there were two people creating audio for coin-operated games, Cynthia Petroka and Earl Vickers. And the limitations were primarily the use of the Pokey chip. The Pokey chip being a chip that created audio four channels, three square wave channels and a noise channel. Atari had created an additional chip called the Quad Pokey, which was primarily four Pokey dies on an I.C. [integrated circuit]. So we were able to get 16 channels. Also, at that time, Star Wars came out. Earl Vickers worked on Star Wars, and it contained the 5220 TI chip, the TMS 5220, which was a linear predictive coding chip that could create voice, and that's how you could do Darth Vader and Luke Skywalker in the game.

			What is linear predictive coding?

			LPC is a modeling algorithm to model the actual vocal tract of a human being. Very efficient, and it sounds pretty good.

			Were the coin-ops more advanced than home computers as far as audio?

			No. Yes and no. The Atari 800 used a Pokey chip, so you did have four channels of audio, where the arcade games did have Pokey as well, but the 5220 was added in the arcade games, so they're primarily the same. The biggest reason for the differences was that every game in coin-op was created new. You had a new hardware engineer, you had a new hardware technician. Later, you had a programmer that programmed. Before, you didn't have a programmer. It was just a hardware engineer. And then later, audio and graphics people, animators, etc. 

So every game was created new because the focus was to create novelty in the arcade. The focus with arcade games is create novelty, so hardware is different, the controls are different. The cabinet is different. When the player comes into the arcade, and they have a quarter in their pocket, we want them to drop the quarter in one of our games. We don't want the quarter dropped in another game, so there's a lot of attention paid to graphics on the outside of the cabinet, a lot of attention to the attract mode, which is a cyclical mode that goes through to attract the player to the game. The controls needed to be a little different than the rest of the controls of the competitors. All that plus gameplay, of course, and graphics and audio, help to make it a novel product to drop that quarter.

			How did you use audio to attract people then?

			With volume [laughs]. We had a mode that was called the "silent mode" that allowed the operator to turn off the audio if they wanted. However, we tried to make it an incentive for them to keep the audio on, so we had music from the game, or special voices from the game, to attract the player to the game.

			Could you do more with sound in the attract mode, when you didn't have to worry as much about processor needs? It seems like a lot of the early games, they had a lot going on in the title screens and then lose it during gameplay.

			No. It wasn't more advanced. It depends on the game, but a lot of the early games that had sound with Pokey or the YM2151, the FM chip by Yamaha, had a 6502 in it. The 6502 would run either all of the audio, or the audio and the game. All written in assembler, there's no C. It's all assembler so it's very, very efficient code.

			Did all of the composers you hired at Atari then have to be programmers?

			They had to write in a language called RPM, and RPM stands for "Rusty's Pokey Music," by Rusty Dawe. He originally wrote this code for the Pokey for music. They had to write in kind of a pseudo-code, but it was not unlike Music V or Music 11, if you're familiar with that. It's textual code. You would write, ".NOTE C4W middle C, whole note, comma, and the rest of the notes, etc. So it's a laborious process, but the composers that we had were so great, they were great composers. You usually would write out your score, they were all trained, technically trained, classically trained composers write out the score, but then you do have to go back, and you have to type it in. 

			So after writing the code in paper, on manuscript, on music manuscript paper on a score, the composer would go to a console. Actually a VT100 console that is connected serially to the VAX, which is a DEC machine, Digital Equipment Corporation. A VAX to type in each note, type in each rest, type in each loop, type in everything specific to that score, every instrument, then send it to the computer to compile. After compilation, after it's compiled to like a byte code system, the composer would go to a development system, called a white box system, that was a Forth-based system, that is tied to the VAX as well, and download the code at 1200 baud. And then after about five or ten minutes, you could hear that music and listen to it and see what mistakes you made, go back to the terminal, create more music or fix your mistakes, and it just cycles like that. Originally this was done to create music. This was improved much, by a 100 times, through tools we developed.

			How about sound effects? Were Atari's composers responsible for those, too?

			Sound effects were made with a tool, either the Pokey tool or a Yamaha tool that we created, and that signature or the template of that sound effect was then uploaded, and that would be called an instrument. And it could be a saxophone, it could be an explosion, it could be something that evolved over time, like things in Marble Madness that evolved over time. Those were uploaded as an instrument, and then the RPM code you could say, "dot inst," and point to that instrument and that would be the instrument for that channel.

			So the sound effects stole from the channels on the chip?

			Yes, if it was a Pokey chip, then you had the four channels, there were four channels for Pokey. One is a noise channel. And there were eight channels for the Yamaha chip, so yes, you treated sound effects like you treated an instrument. The great thing about RPM was that it was a programming language that you could create branches and loops and conditional looping and conditional branching at any time, so you could do all kinds of wonderful things that you could not do with anything else at the time.

			You mentioned Road Blasters before. What was unique about that game?

			Road Blasters was interactive. All of our games were interactive. All the audio was interactive, but what made Road Blasters a little different was it was adaptive, so that when you crossed a certain mark—it was a driving game, a sit-down driving game—as you crossed a particular mark, different things happened. So a signal from the game to the audio board was sent and said, "Hey, I'm here at this mark, now change the music." Now this was early in the 80s, which really adaptive music didn't exist at that time.

			You were involved in a number of firsts, including the first use of FM synthesis.

			The YM 2151 was a two-chip system that Yamaha created. It was a four-operator eight-channel chip, FM chip, that we had exclusive rights to for one year. Earl Vickers, a member of the audio group, negotiated with Yamaha for exclusive rights to the Yamaha FM chip to be placed in System 1 and System 2 products. We had the exclusive rights for one year, which means that no one else was able to use an FM Chip. So it made the possibility of a differentiator for our products in the marketplace. So it was really fun to have a beautiful new sound in our games. 

			We got the chip. We got some models of the chip. We got a couple, maybe ten. We put them on boards. We got development systems from Yamaha. I sat down and looked at the Yamaha manual and it was in Japanese. I do not read Japanese, so the only thing I could do was just start poking into registers to figure out how the heck do you use this chip? And eventually, after kind of a lot of Jimi Hendrix-kind of sounds, which were fantastic. I didn't know how to repeat them! We got it working. And we integrated that Yamaha chip into the 6502 assembly code, with the RPM code, and we were off and running. So really the first game that was supposed to have the FM synthesis was Paper Boy. It was not Marble Madness. Paper Boy was a System 2. Actually, Paper Boy started out as not a System 2, but it went to System 2 later to save costs. But its schedule kind of extended. Paper Boy kind of started out a little different than it was. [I mean] ended up as. So Marble Madness was the one that had that plaque of the first game with FM synthesis.

			The Marble Madness music is kind of crazy. What was the method behind that madness? Was that just because you were still figuring out the chip?

			The music and sound effects were done by me and Hal Canon. It was experimentation. It was clearly experimentation. Both of us had different styles, but I tell you when I go back and listen to the music, I can't remember which one I did. I think I remember. There's a couple of them I remember, but we were just experimenting. We were trying to experiment with really showing the different waves and there was one wave where the ball actually goes into the air and kind of free flight and falls down to the ground. The music is perfect for that. I think Hal wrote that, but I don't remember. All the music is very unique, we all just experimented to try to figure out how to use the chip. And it worked beautifully.

			And then Firefox. Was it the first LaserDisc? Or first LaserDisc at Atari?

			It was the first LaserDisc at Atari. It was based on the Firefox film by Clint Eastwood who came over and watched us develop the game. And it was developed in a variety of ways. There was an orchestral component to it. There were sound effects that was just Pokey. And other sounds that were placed on the disk itself. I think that was the last disk that we did. We did one, and that was it. It was horrendously hard to create a game with, because of jumping around on the disk back and forth.

			You were streaming the samples off the disk?

			Yeah, there were sound effects that were like film sound effects, where you score and something would happen in linear time. And the music was also embedded along linear time, but then there were sound effects that were created with a Pokey chip that was on the game for interactivity.

			You were working with quite a lot of film–based games. Do you remember Gremlins?

			Gremlins was done by Kelly Turner. It was based on the Gremlins movie. Gremlins, so we basically got the score and we re-scored it for the game.

			OK. So what about the others that weren't coming from films? Cyberball?

			Cyberball was a completely different audio board. It was used once. It was a 68000 sampled system. Earl Vickers created the hardware and wrote the software. Created the audio for it. Did a wonderful job. T-Mek was a game that was a large sit-down game that used the CAGE audio board. CAGE stands for Configurable Audio Generation Engine. It just so happened that John Cage passed away at the time we were developing that board, so we figured, this was perfect. We'll name it CAGE. 

It was quad system. There were actually four speakers that you could actually push audio to for the four speakers. CAGE was our last audio board that we produced in the audio group. Chuck Peplinski created the audio. He's a hardware engineer. He created the audio and he created a synthesizer on the CAGE board and I wrote the real-time operating system and I took RPM and converted it to C code so we could write RPM code on this TI board. It was an interesting experiment in that I defined the interface between the synthesizer and RPM and the operating system. And Chuck went off for four months, created the board, created the synthesizer. I worked for four months separately, working on the operating system, the real-time operating system and the RPM code for music and sound effects and for voice. And at the end of the four months we got together and we compiled our code together, and we said, "Of course it's not going to work at first. What works?" We pushed the button and it made music. We were speechless. It made music the very first time.

			Were you still using RPM to code on CAGE?

			Yes, we're still using RPM. And at the time, everybody now has their own PC. And I developed a board, a PCI board that we could put in the PC that had a Yamaha chip on it, so everybody had a self-contained development system. I reworked the code, RPM code in C, so that when you compile the byte code for RPM you could pretty much hear your music right away. So laborious to write the RPM music, still no MIDI. No MIDI here. You write the music and you could compile it and hear it pretty quickly. We did write a MIDI tool, conversion tool, to take a MIDI file into RPM. We never used it. Because MIDI is very linear. Note on, note off, note on, note off. And we didn't write linear music. We wrote very intricate and complex music from a coding standpoint. So you could as I said before you could branch, you could do anything. You could do anything that you could do in a programming language with RPM and so it was just too powerful not to use that.

			What happened then you had this period from about 1992 where CD-ROMs take over the home PC market. How did the coin-op industry adapt?

			We didn't adapt. We as coin-op just had a focus of what's cheap, how can we put code in ROM. Early we had boards that were maybe this big and they were just ROMs all on the very large motherboards. That had, that was code. So we were very efficient. The audio group was very efficient on how to burn ROMs and stick them in the game and listen. So was everybody else. Very ROM based.

			But you were using samples at this point?

			For CAGE? Yeah. OK. Let's go back a bit. In the beginning, in coin-op everything was on one board. In the very beginning, there was no digital audio. There was analog audio, and audio was often created by taking a diode and reversing it, and applying current to it, and amplifying it to see what it sounded like. And that was an explosion or a gunshot. Then when processors, microprocessors became available, that changed everything. Now we could actually program and then now we have software programmers that programmed the games. But audio was still part of that process. It was in that process. Later, it started to separate, but still on the same board, where you have a processor that was for graphics, that was for gameplay and maybe audio, that also did controls. The Pokey chip really was created for controls. It's a pot controller. Then that's at the time when I came. When we had one board, that's audio, that's separate. I came up with the brilliant idea of, "We should have our own audio board." Why should we rely on the hardware engineer to create our audio? 

That met with a lot of resistance, primarily because it was costly. We had another board in the game. But I showed them that over time it actually was less cost because you don't reinvent that board each time. So the first board that was separated from the coin-op main board was called the Stand-Alone Audio Board, and it contained a Yamaha chip, a Pokey chip, and a 5200 LPC chip. So what we had is a parallel port between the main board and the audio board. What does that mean? That means that we can evolve audio separately from the games. So now we're separate. Now we can have our own audio designers do whatever we want to do, and we can create our own audio hardware, whatever we want to do. And all we have to do is make sure that the connection is consistent. And we can take a board out and put another board in and you're good to go. So we created audio boards, Stand-Alone Audio Board and that became now Stand-Alone Audio 1, because we created yet another one, called SA-2, or Stand-Alone Audio 2 board. That was me co-designing it with Pat McCarthy. He was really the brains behind it. Then we created the CAGE board, which was the TI DSP-focused board, that had its own waveforms and synthesizer or we could do whatever we want. We had everything. Whatever we thought of we could create, as long as it was within budget. 

			Can you tell us the story of Tetris? When you worked on that, it had come over and it was a PC game first? Or was it a coin-op game first?

			It was a PC game first.  There were some distributors that believed they had the rights to distribute. And I think that's the story, but I don't really know the story. I write music. So I kind of stayed out of that, but it came to be a coin-operated project and it was created by Ed Log, who was the programmer that did Asteroids and Xybots, Gauntlet. Well-known. And I did the music. The music was original music; there were two pieces that I placed in there called "Loginsky" and "Bradinsky," after me and Ed. And it never was released. There was another legal issue or something that happened that the rights were moved from Atari to another company for the coin-op. However, Tengen, which is the sister company that did consoles games at Atari in our same building, they took it and they took our code, they took my music, and they repurposed it for the consoles. So you can still hear and play the music. 

			Was the music for the PC game an inspiration for you or did you just start from scratch?

			No. Again, composer: unique. What can be unique? I tried to stay with the Russian theme: Tchaikovsky, Prokofiev, that type of... Rimsky Korsakov type—I hope those guys are all Russian—theme. But what people would believe that that's a Russian theme or Russian dance folk music actually was what it was based on.

			How much work did you do in the coin-op division to explain audio to the operators of arcades?

			When a player walks down a mall, he or she may be attracted to the audio. So operators will often crank up anything they can find to attract players into the establishment. However, that doesn't bode well for a player playing a game when you're trying to hear that particular sound effect or music during the game, you would hear other games around you. So one of my focus was to try to educate operators, and to educate the industrial design group. Industrial design was the people who created the cabinets. To help us design cabinets that would envelop the player to try to push away the outside sounds and so the player could hear the sounds within the game. We didn't meet with a lot of success with that. Operators were somewhat distant from us in the fact that we created arcade game product. It was sold to a distributor. A distributor would sell it to an operator, so that was the chain. We would visit arcades, and that's how we learned, of course, it's loud in here. You can't hear anything. It's just a wall of sound. And we tried to educate the operators but I don't believe they listened. Even if they didn't have enough sound in there they would crank up their radio, which of course is not game-related.

			I remember hearing somewhere about how slot machines are all in C major. I don't think it's actually true. The idea was that it's always feeling pleasant, you're feeling happy and winning all the time. Was there any sort of awareness of the music as far as how it could make the players and spectators feel and interact with other games in the arcade?

			Absolutely. Per game. So not in concert with other games. In fact we might want to be in C# next to a Midway game, if they're in C. We might want to be different to them. But yeah, we approached music and sound effects not unlike a film composer would approach [them]. What kind of feeling do we want to pull out of the environment and for the player? I think Marble Madness did that. I think all of our games really did that to some success. And we had excellent composers, Richard Marriott, who is a great composer. Don Diekneite, a doctor in music. John Paul, another doctorate in composition. Jeanne Parson, Earl Vickers, who was an engineer but great composer. Hal Canon. So we approached it not unlike film composers would approach it, to try, what is the essence of the scene? What is the essence of this wave? And I think our games were exceptional in music, and it's because of our great team, the great audio group that we had.

			How important was rewarding the player by signalling everybody else in the arcade that they were winning?

			Oh yeah, oh sure. There was winning or losing or you're doing OK. Gauntlet did this well. It didn't have a lot of music, but it did it well in sound effects and voice. Yeah, sure, anything that would signal to the player, "Uh-oh," or, "Yeah, you're doing the right thing, going the right way," we would have music for that.

			What's the importance of audience or spectatorship? Were there auditory considerations of how you draw spectators to the machines?

			Only in attract mode. It was very interesting that we did some research on who the players actually were. How many females, how many males, what were their ages? And it turned out of course young males, but females also would visit arcades. However, they were usually with their boyfriend. Unrelated music trivia.

			Were you guys aware of what other companies were doing as far as audio? You must have been competing with the Japanese.

			No, we didn't really care. We didn't care what the other people did. We had our own focus, we had our own problems, and our own successes, and we just kept it at that. Plus, we had to party after a while. We didn't want to worry. We didn't worry about it. We were Atari! We were Atari. We didn't have to worry about the other people.

			What was the culture like at Atari in those days?

			It was fun. It was probably the best place I've ever worked. You could actually go in at any time, that was unheard of at that time. You could stay overnight, you could sleep there, you could do whatever. You could party, you could whatever. As long as you met the schedule, reasonably met the schedule. 

One thing about games which kind of helped the partying effect or culture is that you can not schedule a game. You can say, "We're going to put the audio in here at this point and we need the animation at this point, and this is the game design, and etc., and the programming is going to be this and beta, etc." But you cannot schedule fun. You can't say, "March 31st, that's when it's going to be fun." You just don't know. You just keep evolving the game, keep evolving the game, and as it evolves, you see where you need to go. You change left, you change right, you say we're going on the right path. And it's the same with audio. If it didn't work you just changed it. You just do something else.

			Did that kind of open, free culture lead to better games?

			I think so. There were all kinds of things that happened at Atari. Embarrassing things. Lawsuit things. It actually freed people. People who were attracted to Atari as an employee were off. I mean, everybody is a little different at Atari. Some didn't get along with others. Some got fabulously along with others, but because of that, because of the contrast between people and the people that kind of edged up against each one, they created a creative spark I think. And I think that's how Atari was so successful. 

			Did that enable you as part of the audio team to inject some of your creativity into games, and game design?

			Probably not [laughs]. Audio was always and has been the little bad stepchild, or call it what you will, that needs to be there, that everybody believes is a very important but is thought of as last, unfortunately. So a lot of education was done by our group to try to educate the game designers. They were great game designers. Great people at Atari. They had a lot of things on their plate. Audio was not necessarily one of them. They believed that audio was important, but when you talk about music, it's very subjective. It's very difficult to relay from a lay person what type of music you would like to have in the game, say from a game designer. It's difficult to communicate to a composer who intimately understands music and the aesthetics of music, and  a game designer who understands games but not necessarily music. 

			It's an uphill battle. I remember using VAXes for audio, exactly what I told you before. Type in the notes, send it to compile, go to the white box, download, ten minutes, oh, it's here. Oh, it didn't download. Ah, start over again. And when PCs kind of became available, I went to my manager, a VP, and said, "I want to buy a PC. I want to buy a PC to do this." He said, "You don't need a PC. Why do you need a PC? What we have is fine." It was very difficult to do. But once we got that PC, and once I wrote tools and we were able to turn around a hundred times that compilation, and we were able to more efficiently create the music so it was...what was a PC, $5000 at that time? So it was very efficient to buy PCs and then everybody got one. Everybody got a PC [laughs]. 

			The interesting thing about Atari that I think that is kind of vital to the focus of creating a game that will sell, which will be a novel, creative video game, was there was an incentive program. And the incentive program was called the bonus program. So once the sale of the product reached a certain threshold, ten percent of that money, I believe it was ten percent of any additional sales was put in a pool, and that pool was for anybody that was on the team. 

And at the end of the threshold, once the threshold was met, at a certain point we got together on the team and we decided how to divvy that up, which was very interesting. Because when people thought, "I did this much!" But the potential of that is great. There were people who bought houses. They just went out and bought a house from their bonus. They bought real estate, they bought whatever they would want, so it could be large sums of money. The audio group had a small percentage of that, but every year, if there was more sales, you got a cheque, a bonus cheque, which was great. It's kind of like a royalty, but it was very based on group effort for the product.

			Was there any recognition for the team in terms of audio credits in the game?

			In the beginning it was a rule at Atari that no names would be placed on the attract mode. Later that changed, so that during attract you could say who were the producers, etc. in music, and everybody on the team, so that did change. There was some recognition. Coin-op, remember, they were the original Atari. They had that attitude as well. We are Atari. Consumer? HCD [home computing division]?: That's second thought. Atari is coin-op and so they focused that way. Maybe it was good they had that focus, the creative juices to create new things and bravely go and create new projects.

			You mentioned a number of female composers. Did the women approach the games differently?

			Yes. Absolutely. Especially Jeanne Parsons. Her approach to composition was fresh, it was different than the males, maybe. I don't know. But you know all of us composers have a little feminine side to us. We have some masculine side. We're kind of an odd lot anyway. At least I think we're kind of odd. But Jeannie Parsons did bring a very different approach. But so did Gunnar Madsen, so did Richard Marriot. Bizarre work. Beautiful work. Don Diekneite had a different voice than John Paul or Earl Vickers or myself. We all contributed differently. And sometimes a producer of a game would ask for a particular composer, because they knew their work.

			But mostly composers were just assigned to a game? 

			Composers or audio group members would be assigned by me to a game, but they would usually work on one, or three, or four games simultaneously, so they weren't working on just one at a time, not always. Atari had at most ten games in development at a time. They hoped that maybe one would be stellar. One would produce some money. Maybe the vast majority of them wouldn't see the light of day. So we had ten teams working on different games simultaneously and most of them were not accepted. 

Another interesting thing about Atari culture was on Friday afternoon one could travel around to all of the labs and play games. So that you could go play games and contribute, "Hey, I don't like this," or, "It crashed here," at any state of the game. So Fridays at one o'clock, stop development, and now we walk around.

			At what point would the composers get involved in a game?

			It would depend on the producer. Some of them would list sounds. Some of them would say, "I want this type of composer sound." Ed Log would say, "Here's my game, here's what it looks like, so give me some sounds. I do need sounds for this footstep, or this shot, or when I go into this chamber, or whatever," so that would be kind of a list. It's not like a list in a film, because it's interactive, but it would depend on the producer on how they would direct the audio person. 

A lot of the audio people, all of them actually I should say, were highly respected. So, of course, it was an interaction between the game designer, a producer, and an audio person. Usually on a game team you have a producer, a programmer, or two programmers. Or three programmers. You have animators. You could have one animator, you could have ten animators, it depends on the project. You would have one audio person, maybe two. For instance, I contributed to Paper Boy, but Hal Canon's name is on, he was the main guy that I helped. I did a lot of that, being director. I helped on a lot of the games.  So we kind of jumped around, we had one, two, three, or four games simultaneously. 

And it depended on the time of the audio group. There was a time when it was just me and Earl. And then I hired Don Diekneite. Now we have another composer. Then I hired John Paul. And then we got Richard Marriott, now we're getting bigger, now we have a hardware engineer, Chuck Peplinski. 

			The Atari culture really inspired the Silicon Valley culture, but what was the audio culture like at Atari?

			The audio culture. Originally, we were at various buildings in Sunnyvale. And then we moved to Milpitas. Well, we were at Milpitas and then we went to Sunnyvale, and then Milpitas, and we went back and forth. There was really no audio area at all. It was an office. But when we went to our final resting place, which was 675 Sycamore in Milpitas, it was kind of a blank slate. We created a recording studio. We created a control room, and then individual audio offices that were specific for audio, which was great.They had this big map and they got the directors together, right. And they said, "OK, here's the front door. And we're going to put audio over on this corner, because we need to get them away from everybody else," because we were always making noise. Well, I should call it beautiful music. We were always creating a lot of audio, so first audio was mapped out, they mapped audio out first, and then they filled the rest of it in. I said great, fine with me, we've got our own area.

			So they didn't have nice studios, sound isolation booths for you to be working in before that?

			In the past? No. There was at one time, in '82, a recording studio was created in the marketing building, which was a nice studio. I never used it. It was a separate building. So they never created anything for us. We clawed our way. I mean, a PC, going to my VP and saying, "We need a PC, I think it's a good idea, it would reduce costs." And he'd go, "Meh." It's like Watson, IBM at Watson. "Hey, you only need three computers in the world. Why do you need any more?"

			Did they notice a big difference between the audio boards besides cost?

			Yes. They did. They saw a big difference. The big difference being that if there was a problem with the audio, it was our fault. If it was a hardware problem, software issue, music. It's our fault. We could fix it and we did fix it of course. But the cost went to the audio group, and I'm glad to accept that because we were able to evolve that. We could take an SA1 out and put in SA2 in or take an SA2 out and put the CAGE board in. You want the CAGE board? That's actually how it was sold, by the way, an engineer would look at every cent. Every tenth of a cent was looked at.  What does this resistor cost, how much does this cost, etc. Because it's very cost driven. Then they would look, how much does this board cost? SA1 costs this, SA2 costs this. CAGE costs this. CAGE costs way more than SA1, we're going to use SA1. It's not as great sound. The producer is asking for CAGE, but you get SA1, which comes to another point about Atari. It was very heavily oriented to hardware engineering. The hardware engineer was the God. They ran the show from the very beginning, as far as the arcade coin-op games. What they said went. 

			Then you had game designers. Really, it's a role, a game designer? Yes. Game designer. Then animators came along. We had no animators, and then animators came along. And then there was a big huge department, twenty-five animators. That's big, for arcade. The typical game team was one programmer, two programmers, producer, maybe a game designer that could be a programmer, and the part-time animators and part-time audio people. Hardware person, maybe two. A technician that makes sure the hardware is always running, that takes the hardware out to sites for testing, brings them back. Takes them to the EMI room, the anechoic room to test electromagnetic interference. That was a separate group that tested arcade games. It was a huge, huge undertaking to create an arcade game. The industrial design department was maybe thirty people who created the controls and the cabinets and the graphics on the side, etc.

			You left Atari in 1996. What happened then?

			So in 1996 I left in December. Well, actually, I left December 31st, 1995. And '96, January 1st, Midway bought Atari. Now, Atari was always owned by Time Warner. Some people think that it went back and forth, but Time Warner always had a share of that. They owned it completely in '78, and then they sold some of it to Namco, and it went back and forth. So you would see, and I can show you, you can see my business cards. Atari Games, Atari Coin-op, Time Warner Interactive, Atari Games. They just changed depending on who had the majority share, but it didn't change the culture, it didn't change us internally. We continued to create our games as we had always done.  So in '96 I left Atari and I started my own company, and then later Don and I, Don Diekneite, he stayed there until 2001, I think, and then we started a company. I still have the company. Don is now at Microsoft. Still doing audio.
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			Selected Credits: Star Citizen, The Last of Us, Resident Evil series, Gears of War series, Epic Mickey, Fable series, Mech Warrior series, Devil May Cry series, Final Fantasy series

			Scott Gershin is the multi award-winning executive creative director of Formosa Interactive, an industry leader in sound design and post-production. Having cultivated games industry links across the world, Gershin has pushed sound innovations on the leading franchises developed in Japan (e.g. Final Fantasy, Metal Gear, Resident Evil) and the West (e.g. Halo, Call of Duty, The Last of Us). 

			Scott, you wear many hats—sound supervisor, sound editor, sound director. Can you explain what all of these titles are?

			I work in multiple mediums. I work in gaming. I work in movies. Commercials. For me, I like keeping it fresh. I started in movies, actually, and about six years in I started an interactive group at that time called SoundWorks Media Labs, which then became Soundelux Music Group, which then turned into Formosa Interactive. For me, basically, I'm a storyteller. I like to tell stories with sound. The tools that I use and how I do it in some ways are the same in each of the mediums I work in, and in some ways a little bit different. But whether I design a sound, I supervise a sound, I mix a sound, or go out and record, it's all the same thing. It's all a means to an end. Ultimately, we start with getting the sounds, going out and recording them. I come from music, so whether I look at a drum set or I look at guns and explosions, there are many similarities. So you have to start somewhere. You have to start with the sounds, you have to collect them. And then we become kind of audio photographers, and collecting many terabytes of sounds, and after putting thirty years in, the collection starts growing. Our job is to capture different aspects of life. And then when you manipulate the sounds to create new realities, whether it's the sound of a laser, or a Hollywood punch, or something that becomes effective in helping us tell the story we want to tell.

			A lot of your work has been in film. Can you talk about the different challenges that you face creating sound for games versus sound for film?

			I've been creating sound for games and movies for about twenty-five years. I love movies, I love games. They're different. There are different challenges. I do love the art of storytelling and I like to be able to tell stories. In gaming, sometimes it's a story and sometimes it's an experience, something that you want to interact with, something that you want to be part of. In movies I can tell a story linearly, and it's kind of like a song, where there's a beginning a middle and an end. Act one, two and three. And I can progress that soundtrack to take the audience, bring them up, bring them down, bring them up, bring them down, because I get to control it. What's kind of fun with films is that I'm in a controlled environment: You're mine. Hopefully you're not on your cell phone, but when you're in the theatre, I get you for about two hours, an hour and a half, to make you giggle, to make you scared, to make you in awe, to take you on a journey, hopefully take you away from your life and to have you experience something else. In gaming, it's a little bit different in that I'm not in as much of control. I've got to create parameters that allow you to go on your own journey, which I am not taking you on. But, at the same time, immersing you in an environment that allows you to become part of the story. Because in film you get to watch the story, kind of a voyeur. In gaming you actually participate. So at that point, how do we create the realities, how do we create an experience where you believe in the illusions that we're trying to portray. When you create sound, when you're an artist, it's not how you do it at first; it's what you want to create. You don't go, "I want to put a whole bunch of notes together." I have an idea in my head, now how do I do that? I'm always trying to push the bar. I'm always trying to find a different way of either telling a story or having a game player have a new experience. Or, having a submersive experience where they go, "Wow, I was there. I buy the illusion." And then each time we figure out, "OK now, I have an idea of what I want to do in my head, how do I do it, how do I approach it? What aspects do I need to do to be able to complete that?"

			Maybe you could talk a bit about the technical challenges with games.

			I guess for me, when I look at the end product of a game, when I look at the end product of a movie, I actually want something similar. A little bit different, but there are a lot of similarities. So now the question is, how we get there. A lot of times people will say, "Oh, I've got thousands of sounds in a game." I've got thousands of sounds in a movie. I've got thousands of tracks in a movie. So the question becomes, how do I build an interactive experience? The one thing that's totally unique between movies and games is that in a game you get to play the scene back, and over and over and over. You don't do that in a movie: I take you from point A to point B. And that's it. You experience that one time and we move on to the next phase in the story. In gaming, you can kind of hang out in an area and actually keep re-living it. That's the challenge. The redundancy. How do I keep making it fresh in a redundant environment? That's variation, and that's where you kind of have to be an audio psychologist and kind of go, "What is the difference?" For instance, when you take a gun and you shoot it, you never want it to be the exact same gun sound, because the bullet is flying out or the acoustics of the environment are different, so you can use physics as a model which gaming has been doing ever since the beginning—two things collide, you hit something, and a sound occurs. But it doesn't give you the emotional arc. Bang bang bang bang bang, foot foot foot foot, explosion, what happens—but now, sometimes, I might want to create a certain amount of chaos. Something more, because I'm either winning or losing. I want to give the player an emotional arc where it's building, it's building, it's building and boom! Silence. Maybe let music play. All of a sudden, it takes them into a different reality. You can do that in gaming. You just have to be able to program it. 

			So every instance and every sound, you've got to say, "How and where is it going to be used?" A creature: a creature's got twelve legs. Well, there's twelve different collision points. I don't want to hear twelve legs. That's too many legs. Because at that point, what happens is I have to help the audience or the player figure out what I want them to hear—not only what they're going to hear, but what do I want them to hear? So a lot of times I can maybe get away with four legs. Or, if it goes by, hear a section of legs, make it go away, hear another section of legs, so I keep having to sync. When I have twenty creatures around me. I don't know if I want to hear all twenty creatures. So at that point, I have to start making certain decisions, in programming, and really start integrating how I'm going to use those sounds, not only in a physics way but in an emotional way. A lot of times you go after, "Let me hit all the things that are obvious." "Let me hit what's real." But then we need to create different arcs, because reality sometimes is boring. It's not good storytelling. It's not as exciting. Sometimes it is, sometimes it's not. Even in those things like a Saving Private Ryan or a Call of Duty, or something that's similar, is it similar? Is it not? What's the same? And then you have to play a different game: what's reality, and what's perceived reality. For instance, the Hollywood punch. There's never a punch where there's a "Bam!" Hits! If there was, it'd be a one-punch fight. But that's what people are used to hearing. Cars—they're used to hearing cars. Cars are making very little sound these days. So at that point, what is your perceived reality, and what is real reality. And the reality of it is, perception is reality. What you think it should sound like is actually what it should sound like. Or, you could redefine it into something totally different.

			Staying with the idea of cars, I know you worked on Forza 5, and since that time the Formula One cars at least have completely changed the sound of their engines. So Forza 6—how will they deal with the fact that the cars are completely different-sounding vehicles, because it loses the impact of the vehicle, all the power of the vehicle has changed, but the games aspire to sonic realism for a large part.

			When you look at games, there's different types. It's almost like different types of movies, and that's kind of fun. There are simulator games, there are story games, so you've got The Last of Us, which is an apocalyptic story. And then you've got Forza, and that is a simulator. That is somebody who really wants to get into a half-a-million-dollar car and they believe they're driving it. They want to live that illusion. So when you are in a simulation environment, whether it's airplanes or cars, you want to make it real. That's where you mic the back differently than the front, and the way the wind...And you actually analyze and you go for the epitome of reality. Why? Because you want to make a driver who actually drives the car go, "Yeah, that's pretty much what it sounds like," so you want to give them an experience that they probably wouldn't be able to get on their own. So in a situation of simulator, you go in for the exact essence, and the reality is everything, so you don't want to hype it up, you don't want to Hollywoodize it. You don't want to create a different perception. You want it. 

			In other games, whether it's Fable, The Last of Us, Gears of War...[Let's] take Gears of War: You want to make it fun. It's big guys. You want to make it where guns are big and there's a certain amount of "Urgh" to it. And the creatures. I's a certain amount of fun, so yes, it's over the top. It's a little aggressive, but that's what it's supposed to be. That's part of the enjoyment of that kind of title, and a lot of ear candy—you want to hear things you haven't heard before. And not only that, with a Gears, there's a mythology that you have to start staying true to, because you created it. So now, all of a sudden, if you start changing the audio mythology of a game, then the hardcore players are going to be upset, because you're just taking them in a different place, so you have to stay true to the environment that you create, whether it's a Star Trek, a Star Wars, a Gears, a Halo. People are getting used to what these things sound like. You don't want to change the sound of a lightsaber, because people will go, "That's not a lightsaber!"

			Can we talk a bit about mixing? Obviously, there's a huge difference in mixing between film and games, particularly in the sense that the surrounds become so important in games.

			I do a lot or work with Guillermo del Toro, so you look at the Hellboys and you look at the Pacific Rims. Guillermo always says that, you're in a movie theatre, let's have some fun. I want to hear the sub and I want to hear the surrounds. I want to be submersed in that kind of environment. So movies can have a lot of surrounds, especially now with Atmos, with things where there's gravity, or there's shows where the audience in 3D is there. So now, games: How does it work in games? It works similarly, sort of, except for one thing. In movies, we're taking you on a journey, we're controlling the environment, we're controlling the story. We're moving the music in and out to create different emotional peaks and valleys. In a game, the audio plays a different role. The audio plays a strategy role. I want to know if an enemy's behind me. Now all of a sudden, I want to hear him. Maybe, or maybe I don't. Maybe that's the trick of the game. I didn't hear him coming, because I'm in stealth mode. But he positioning becomes more of a hunting game, where you get to use your senses. That's where I kind of love games and audio. Because now, instead of just using your sight, you get to use your ears in a strategic way as you would in normal life. So if you were out in the jungle and you hear a tiger behind you, you're going to turn around. And you're going to try to defend yourself. Same thing in gaming. It's not that way in movies, because in movies, we're going to take you down a place that we're controlling. So in games, it's uncontrollable. So I think that the audio in games create or has a much more strategic role in part of it. I think that audio for games is not an ornament. It's not a little something extra. It is part of the game. It can be a crucial part of the game. If it's utilized and produced correctly, it could be—it's another sense. And that's kind of fun, so that way we get to use those tools to either create red herrings or to give the player clues as to what they need to do.

			Can you give us an example of how you might use sound to do that?

			I've been using sound strategically almost since the beginning, when I did the MechWarrior series, where you've got MechWarrior 2 stuff. Where we had Bitching Betty, where Bitching Betty was telling you a lot of things about what was happening with your mech. And not only that, but then all of a sudden when we built it—actually, even in those days, with stereo, we would put 3D audio with HRTFs and all these different tricks to put sounds in different places to make you turn around. Same thing when we did it in surrounds. So, you know, there are so many instances, whether it's something of Gears [of War] as of late or all the way back to the MechWarrior, having a knowledge that something is positional, or something is in your area. All of sudden you hear a zombie scream and you're like, "Zombies are here, whoops!" if you're in Resident Evil. So it's a tool, it's a tool to better enhance gameplay for the audience. 

Certain types of projects depend more or less [on sound]. A romantic comedy uses audio in a very different way. So does a mobile game, where it's just kind of like whack the things, you know. Whether it's stickman or you're skiing or something like that. It plays a lesser role, but then when you start taking the more immersive, more sci-fi [games], now all of a sudden you know really what we're all trying to create, whether it's Atmos movies, or 7.1 games or games now coming out in Atmos. We want the Holosuite.  I did a project recently which was kind of fun, a version of two worlds. We did it at Comic-Con with Pacific Rim with Oculus goggles, where you got a chance to be one of the Jaeger pilots. And you go in, and you see Knifehead and you look and you can look around and you're there. I thought it was a wonderful application for Oculus. Because you have goggles, because they had goggles, and you do the Drift and it's a perfect simulation in every way of what it could be. And it's a movie and it's a game, so there's kind of fun. And Bitching Betty—well, at that point, there's Gipsy [Danger], was everywhere around us, giving you hints and clues. So it's great—we want the Holosuite. We want the illusion, we want to be able to fantasize that we're in that environment.

			I read a statistic recently that now the majority of film and television and games are being played/watched on tablets and mobile devices. Do you consider this at all when you're mixing? Are you always trying to mix for the highest configuration?  Or are you thinking about the fact that these people are listening over ten dollar headphones on their tablets?

			As an audio professional, we have to take into account all the different mediums we work in. Sometimes you want to do that big rock concert where the [noise] goes down and the lights turn on and the pyro goes. It's exciting. Oh my god. So we strive for many different types of artistry. It's fun when you get to do multichannel with subs and you get to rock the room, and you get to be the rock star with sound, whether it's movies or games. Mobile technology has changed the industry, and it's now becoming a slightly different experience. I do believe the Triple-A titles will be in multichannel, whether it's a new Atmos home thing or 7.1 or whatever the format of the day is. Whether it's curve 3D or the latest TVs, or the giant screens. There's always going to be a market for that. But what's happened is we're expanding the market. It's not just that. You know, we're in a time, an era, of disposable entertainment and entertainment on demand. So at that point, people will go for a little lesser quality—think about the music we're listening to, and your MP3 is not a great-sounding format, but it's convenient. Neither was the cassette, but it was convenient. So people like convenience, and they're willing to trade off.

			So the question, then, for us becomes, how do we bring the best experiences? When I started in this business we were 8-bit. It was really horrid, actually. We started with very low sample rates; pick your sixty best sounds, at best. So when I see mobile, I think, "Hey, we're kind of back here again." A little bit better audio quality, but we're kind of back here. You know, at that point, you have to be able to make those decisions—how to best support the story or the game or whatever you're working on within the environment you're at. There are a lot of different tricks—compression tricks, the way you approach a mix is very different, different dynamics if they're wearing headphones. Are they going to wear headphones in a noisy environment? Is there dialog involved? How's the music going to be involved? So at that point it creates a different kind of technical challenge. So you then have to figure out what medium you're being played back on. And then you create your technology, your techniques, your trade, your artistry, to fit that environment. 

			We did, years ago, we did a project called T2 3-D, for Universal. Twenty-four speaker locations. Things were all over the place and you had actors popping out of screens and it was great, and subs everywhere. That was fun, that's like the ultimate experience sound-wise. And then you've got stuff that we're doing on the Internet that has to be able to tell a story or tell an illusion, that works within stereo, within whatever—it's got to work on your laptop, and it's got to sound good. So it's different challenges, and it's different approaches. But for me that's kind of what makes it fun, in that it's not easy, you've got to figure out maybe a different way of working, and one thing I love about the gaming world that's a little different from film...In a film, in the past is, "This is the way we've done it. We've done it this way for a very long time." There are very set principles and I believe the reason for that is that if you're going to spend 200 million dollars on something, let's not experiment on my dollar. Let's make sure it's going to work and it's going to work well. In gaming, it's the Wild Wild West. So in gaming, it was like, "I'm not sure if this is going to work, but let's try for it!" Except for, now gaming is becoming an eighty million dollar game, a 100 million dollar game. They plan on making less games, and they're more important. More money per game, less games, which means I have to make sure that everything is perfect, in different mediums and different artistries that they're supporting. So I think that the experimentation of the Triple-As may be a little less. You still get the time. But they have to make sure it's fun and they make sure they'll hire the people that can do that. I think when you look at indie films and indie games, that's where you're back to the Wild West again, and what's great about the Wild West is you get to experiment. You can try new things. 

			Music, I think, is a wonderful platform for games because you've already got an audience. The moment you say video games, it can offend a certain part of the public. So at this point, they're thinking, "Oh, it's video games." So at that point, you don't have to be careful—like, in TV, they go, "Yes, we need Nine Inch Nails, like Barry Manilow style". They want it edgy, but not too edgy. Nothing that's going to offend anybody. In games, we're already offending everybody because we just said the word video games. And it's changing, but in the past it's been that way. So at that point we go, "OK, well, now we can do whatever we want." The music could be edgy, or it could be a juxtaposition where you can have 1920s music, you can do like a Shining. There are so many great wonderful palettes available to us. More than records. Way more than TV. And I think maybe even more than a lot of movies. I think gaming musically is just a wonderful opportunity to create whatever you want.

			And similarly for sound effects, do you think?

			I think when you compare games and movies, I've noticed that there's a great relationship between the gaming and a movie public, the people that do these work on both. I'm going to make a generalization here. Most TV doesn't spend as much time on sound because of dynamic range issues. Everyone wants to turn it down, the kids are sleeping upstairs. They turn it down. So I think that there's not as much time [on audio]. There's some great, great sound in TV, but when you look at the majority of it, it's not as designy; they don't get as much time to spend on it as you would a game or a movie. I think that what's hard about designing games is the same as designing science fiction movies. But the thing is, there's only probably about a dozen, at most, science fiction movies a year that comes out. There are probably 100 to 200 science fiction games that come out. So what happens is they want to keep raising the bar. "Hey, I want it to sound like this." So they make it sound like that. "I want it to sound like this," so they make it sound like that. Now what? We've already made it sound like all of our favourite movies, now we want our own voice, we want our own signature. We don't necessarily want to sound like a movie. We want it to sound like itself, its own mythology, its own sonic library. And that's where the fun begins, and that's where I believe the great challenges are, and it's why I love doing sound for games. Games are pretty much a lot of science fiction, which is fun.

			You've been doing games now for almost twenty-five years. What are some of the biggest changes you've seen over that time, as far as your job, your creative process, how it's enabled you to tell your story?

			I've been doing sound for games for twenty-five years. And when we first started in the process, nobody knew what they were doing. Nobody knew how they were going to do it, because the toolsets were unique and there was a certain, as I mentioned before, the Wild Wild West. And what I mean by that is we were doing Spycraft, and we were doing it was many, many games combined into one. So they wanted to do this Rainbow Six-style game, except Rainbow Six was ten years before that. So they wanted to make it where we get the control, and you see a blueprint floor plan where you see the place where you need to go and extract the hostage that you've been assigned to extract. So you—basically, it's all through talking. They said we don't have any more money, we've already spent it. We don't have the time to do this huge project where we get to see it and it's 3D and blah blah. And the technology was barely there. So I said, "Hey. I've got a great idea. Let's do a radio show. Let's do it because, as many times, it's all through sound." And you see the little dots going on. Hit the wrong door, it's the enemy. Hit the right door, it's, you know. And every door had some kind of supplies. So we built it in such a way where it was all audio-driven. But we were kind of at the end of the project and they had no money. So I came up with another idea. So OK. How about we do everything in one day. Let's do it live, as a radio show. So we have a bunch of people in the corner and they'll be the foreigners talking multiple languages, like we grabbed a woman, I think, and a baby and sing lullabies. And then we had foley packs. We had a bunch of backpacks with guns. And then we basically did it all at once. A sixteen-hour day, but we did it. And we solved the problem and everyone loved it and it was early Activision. And it was the way we solved it. And they loved it, and it actually turned out really well. There was so much—all of a sudden we needed—I need an Albanian. Does anyone speak any other language? You speak a language? Come on in. 

			We had clients coming in, everybody would do voice over. SAG [Screen Actors Guild] wasn't an issue at the time. It was anything goes, and it was more fun because it was on the seat of your pants.  Through the years, it started getting more organised. Like any industry, whether it was rock and roll music where before used to be a bunch of guys and girls in a garage barely playing their instruments, but they liked it. It wasn't in tune, but it had a lot of soul to it. And music was great, and then it got corporate and then it got better, and it just became more scrutinized. Same thing with gaming. I think gaming went from the Wild Wild West to its young childhood. It's like a kid growing up, you know? I'd say right now we're in our thirties. When I started we were babies. We had no clue. But right now, gaming likes to say, "Hey, we're making so much. We're making more money than movies. Wow." Guess what? Wall Street heard it too. So did all the investors. And studios don't really make movies. Studios find investors to support directors who want to make movies. So it's a little bit different. It's a money game.  And a lot of times a lot of the studio system is, "How do we get money. How do we get the 200 million plus the other 100 million in marketing?" That's kind of what's happening with gaming. You've got developers who are trying to create a game, and the publishers are trying to raise money to be able to do that. And they're trying to beat out, sometimes, themselves, especially when you've had some publishers coming out with twelve, twenty different games. Then I think the reason why there are less movies and there are less games, because people start to realize that they're competing with themselves. So now they'd rather spend more money on less projects but make them amazing.

			I think now the bar has gone up. There's a lot invested in whether you succeed or not. And there's also starting to be wealth that can be made within gaming. It's becoming a business that, great, I want to put a dollar in, and I'd like fifty cents out. Maybe I'd like two dollars out. A buck in, two dollars out. So now it's becoming a vehicle of how do we invest in it? And it attracts a whole lot of other people. So I think now the bar is getting higher, the pressure's going. I think that within Triple-A titles, that has definitely changed, and I'd say now we're all in the Harvard Business School age of where gaming is. We started as a little baby but now we're in the business school world. The only thing that, of course, with technology is the disruptiveness. What's changing from Triple-A tiles is the disruptiveness within it. And what's that mean? It's what Miramax did with Quentin, coming out with Pulp Fiction. Took a bunch of no name or used actors, people that their careers were gone, and resurrected them. That's kind of what's happening with mobile games. Now, all of a sudden, you have the company spending a lot of money on Triple-A titles and the guy creates Angry Birds out of his garage or the guy or—those were guys—but the guy who created Minecraft. Now, all of a sudden, these titles are massive, and they're not part of the big publishing system. Of course, they're ready to buy those companies, but it's interesting. 

			I think that gaming is changing. Gaming wants to be many different things to many different people. Sometimes you want the big cool performances, the big immersive technologies with amazing graphics. And sometimes you want South Park. Sometimes you want Angry Birds. Sometimes you want Minecraft. The graphics are not really what it's about. Sometimes it's just about great gameplay. It's a fun game. It's a fun thing to do. I think you need to look at gaming and break it into points. I think gaming is too big of a word. It's like saying "movies." What kind of movies? Star Wars? You want comedy? You want a drama? And not only that, but a lot of movies—and when I say movies, is kind of a higher level of writing—has now gone into high-end cable or video on demand. Everything from—let's start with Sopranos going all the way to Game of Thrones. Now, all of a sudden, you've got Netflix. They're changing it up. And I think that the reason I compare both of these is they're both high-end storytelling. I look at games being high-end, and I look at movies being high-end, and there's many different ways of telling it. And there's also disruptiveness to both of them, in that with mobile technologies, it changes everything. Both you can watch a movie on your phone, you can play a game on your phone. From an audio perspective, it's better when we have bigger speakers; it's more fun when we have a sub to work with. When we're having headphones or the little speaker that comes on your mobile device, it creates a different set of challenges for us as audio people.  When I first started the company, part of my logo or motto was "Keep the audio on." Find a way to be able to have the audio make a difference in the experience that you want to hear in gaming. And it's interesting how we've almost come full circle. We started it with Sega, and now we're back with mobile, and we're kind of back saying the same thing. We need to create between music and sound effects and even dialogue, reasons to keep the audio on, to make that gameplay much more of an enhanced experience.

			Well, I think also, when we talk about challenges when it comes to, say, headphones, we also have new opportunities—we can use binaural sound and do all kinds of other exciting things. Is there any push in the game audio world to think about the opportunities that new tech opens up?

			As audio professionals, we do look at all the opportunities to be able to enhance our sound. Again, I may have mentioned earlier on I used 3D audio techniques. Everyone had hardware to create a pseudo-stereo environment. What's interesting is it didn't work well in film, and actually didn't work at all. It works really well on headphones. But at that time nobody was using headphones. Well, now with mobile technologies they're using headphones, so, yeah, there's a great opportunity now, whether you're recording with your head [binaurally], all these old devices, or techniques, in how you record with holophones and Neumann heads and many, many different techniques. Now, as they get sample rates up, and with mobile technologies and people using headphones, we can give them yet another experience. I think that's what's fun about what we do and the challenges is the exploration of how to keep raising the bar in many different ways. If wearing headphones takes some opportunities away, it does create some new opportunities in how we do things, and maybe also make better sounding headphones.

			Have the big game audio technological challenges been solved now, or is there still an issue to be constantly butting your head against?

			When you look at the technology and how it's progressed, within the arc of what's happened, say, in the last twenty-five years. The video—the graphics have gone crazy. It's amazing. From Pong to all the amazing graphics that are equalling anything in the movie theatre. Audio hasn't gone quite as much. I also think it's because of memory, CPU speed, you know, while many people say audio is fifty percent of the experience, it's not always fifty percent of the overhead in technology. So the question is, what are we left with? It used to be great when the Xbox had a hard drive that we could stream off of.  And then we could do less with an optimal-type disk, whether it's a DVD or a Blu-Ray. Having more voices, I think that we wanted higher sample rates. I wouldn't mind it a bit better, like 24-bit, rather than 16-bit. There's a couple things we can do, but ultimately I still think that, what I would like to envision in the next generation is having an audio AI, where now we're no longer doing two collisions of physics, colliding, but now we can start creating algorithms for emotional arcs. I think that creating a certain randomness that allows us less repetitiveness, which has gotten pretty good. Allowing us to be able, as a user, to be able to select what we want to hear while we're playing, because a lot of times when you actually hear in real life, your ears are able to focus, what you want to listen to and what you want to shut out. Most of the worlds that we know—most people out there have been learning their whole life how to not listen. People go, "I didn't hear that." Well, because we're so used to going, "I don't want to hear all that. All that noise. I want to focus on this." Well, how do we do that in gameplay? How do we help the user be able to do that, in a way? I still believe there's so much more to explore and there's a great frontier in audio ahead of us. I think it's technological I think it's strategic on how we want to use audio for storytelling. I believe we've been doing the same thing a lot. I believe we've been making it better, but I think there's a whole other level that I think we can take audio to but we haven't, which is what I'm excited to be part of for the future.

			Is there anything you'd like to add, or any current project that you're allowed to talk about?

			What's wonderful about where gaming's going and, if you want to even call it gaming, I've always liked to call gaming interactive entertainment. More than gaming, because a game could be Pong. It's a game. Sometimes it's a simulator that we talked about before, and sometimes it's an interactive experience. It's kind of like, wouldn't it be great to be a Jedi warrior and be part of Star Wars rather than just watching it? You want to be able to play it, and not only do it for a few hours but maybe for a whole week. I think there's a couple of interesting things that are coming about. First of all are theme parks, interactive theme parks, where all of a sudden you're doing 360 theatres, kind of like a movie, but there's an interactive part of it. And now all of a sudden I'm seeing a merger between projected video/film. Which is it, a film or is it a game? It's not a game, it's not a tablet, it's not on a traditional piece of hardware that you know, something different. The blending of the two is a very interesting opportunity to be able to get us to the Holosuite. Get us to that point where laser tag, where all of a sudden now, can we take laser tag to a whole other level? Can you be in a—there are flight simulators where everybody waits in line—I want to fly an F-22 or an F-15 Eagle. Well, how about a sci-fi tank? How about something from Halo? How about something from another kind of property that would be great to get in? I remember the early days of MechWarrior. We all went as a company and there were these companies that you can get in a hardware mech, and on a big screen, and you could ride it. I think it was a wonderful idea, but very early on. But now, as theatres have tried to go, we have dinner theatres, we need to bring people into the theatre, and have Atmos and 3D. How does gaming take something to get people away from mobile? Now, all of a sudden, it's got to be a bigger experience.

			The other thing that's fascinating is we're working with a new company called Cloud Imperium on a project called Star Citizen. With Chris Roberts. And I've worked with Chris all the way as a freelancer back in the gaming days, and he's doing something that's quite wonderful and quite interesting. He's creating an online mythology that you can go online to a website and, like you buy a Tesla, you can buy a ship. You can design it. I've got a ten-year-old son, and I think this is something he'd go, "Is this real? I'm not totally sure." And he's really good at that. He can watch TV or he can see movies, and go, "Yeah, that's a TV, that's a movie, it's not real." But now it looks so real, and again, the fantasy, the role-playing. To be able to go on the Internet and it's not only one site, it's multiple sites. Now, all of a sudden, whether it's Space X, you're buying a spaceship. You have multiple choices. It kind of looks like a BMW dealership. It's got different insides, it's got different weaponry. It's got commercials on the Internet now and you look at the commercials and you go, "Wow, it looks like Top Gear. This looks like I could do it now. Where do I buy it?" It's a wonderful way of how we're taking gaming and creating an interactive experience and expanding upon it. I think that, as movies and games, people sometimes want to divide them. I see them on a trajectory at the same place. Sometimes people want to be told a story, and some people want to experience a story, but they want to enhance that experience. And I see both industries on a wonderful collision course of something that might be really amazing that I'd like to be a part of.

		

	
		
			26. Alberto González

			
				
					[image: ]
				

			

			Email, August 2015

			Selected Credits:  Altered Beast, Snoopy, The Smurfs, Adventures of Tintin series, Astérix, Ghostbusters 2, Turok series, Music On series, Cut the Rope, Cosmo Fighters

			Spanish artist Alberto Jose González started his career handling the audio of several MSX ports, before creating the music and graphics of the ZX Spectrum's North & South. Gonzaléz went on to co-found game developer Bit Managers and was responsible for the audio of countless licensed games and ports for GameBoy handhelds. He is currently the president of downloadable game developer Abylight.

			You began writing music on the ZX Spectrum. What can you tell us about that system, and writing music for it?

			Yes there were several versions of the machine, but regarding to sound there were only two standard variations. The oldest had just a small speaker, known as beeper, and no sound chip. The sound was produced by writing 0 or 1 on a bit of a certain register, and that would change the voltage sent to the speaker. By switching that bit at periodic intervals you could produce a square wave sound with different frequencies, and thus music with just one channel. But soon the programmers found ways to produce different sounds, and eventually it was possible to produce up to five channels of sound with very clever programming. I only wrote one track for the beeper, for the soundtrack of The Light Corridor. Later the ZX Spectrum 128k model was released, which included the AY-3-8912 PSG sound chip, which was very common in the arcades at the time. It had three simple square wave voices with noise and it was the first sound device for which I did music in my life, so, in spite of its simplicity, it was amazing to me! There were a number of hardware sound expansions but I don't think they were used in many games, and unfortunately I never had the chance to use them.

			You got your start in the industry making ports of ZX Spectrum games for the MSX, such as Altered Beast.  When you were doing ports, how did that work as far as the musical rewrites—were you given the original music as code, as notation, or did you have to transcribe it? What was the general process involved?

			Actually when I started working in video games it was as a graphic artist. My birth as a game musician was purely accidental after a fellow lent me a music program for the ZX Spectrum. I started doing all kinds of sounds and experiments with it until, eventually, they sounded like music, but I didn't know a thing about music, really.

			For the ZX to MSX, and Amiga to ZX ports I didn't get any special material from the original games. I usually recorded the music to tape and listened to it until I got every note in my head, then I recreated the tracks on the ZX Spectrum by ear. That was all!

			Some of your songs sound quite different on different platforms. Can you explain why you changed songs even though it's the same game, in some cases? What was it that the original song that didn't sound right, or didn't work on the new platforms?

			It was the first case mostly. For my 8-bit console soundtracks I started writing the GameBoy music first, but I used certain tricks on that console that were not possible to do in others like the NES or the Game Gear. The NES for example had a triangle wave channel, very powerful, which was great for making drum and bass sounds. On the contrary the Game Gear couldn't produce sounds below certain frequencies, or at least I didn't know how to do it at the time. I found many of my tracks didn't translate well to other consoles, so I tried composing new ones that took advantage of the particularities of each machine, while I had enough development time left.

			You wrote a music editor for the ZX Spectrum, what can you tell us about that, and  how did you use it for writing your music?

			At the time when I started writing music for 8-bit computers I had to do it completely on the game source code. That is, writing numbers and mnemonics in a text editor on a PC, then compiling the code, sending it to the 8-bit computer and hearing the results. This for each new fragment of the tune. It was a very slow process of trial and error for the most part. When I was proficient enough writing in Z80 assembler I thought it would be great to make a tracker sequencer like the ones I had seen on the Amiga 500 computer, but on the ZX Spectrum. So that's what I did, and I called it Compact Editor. It was used to create the basic parts of the songs and to try out new ideas. Then, using another companion program - The Sourcer - the music was converted to source code again and from that point I continued working on it, adding instruments, drums, effects and all kinds of details until it was finished.

			I became so used to working that way that I continued using the program for twelve years and on every soundtrack I did for GameBoy, NES, and Sega Master System/Game Gear, and even one for GBA. Of course the ZX Spectrum didn't sound like any of these consoles, but as I said it was a way to try out melodies and progressions, not to make the final result.  There's a page from which the editor can be downloaded, and it even has some demo tracks I composed in the early 90s: http://www.worldofspectrum.org/infoseekid.cgi?id=0018925

			As a Canadian, I don't know much about the MSX or the Amstrad CPC, although know the technical specs. What can you tell me about composing for those systems?

			Musically there was no difference. The sound chips had almost the same specs and the computers also had the same Z80 CPU, so even the music code was exactly the same. The only changes required were the part where the sound driver accessed the sound chip registers, which was specific on each machine. I usually composed the soundtrack on the ZX Spectrum version first, then with a small change in the sound driver it was ready to work on the other computers.

			You're well known for writing music for famous European series—Asterix, Tintin, Smurfs—what was it like to take these well-known and well-loved characters and write music for them? How did you approach the music for these games?

			I remember listening a bit to animation movies from the series to find inspiration, but I always ended doing my own stuff. The exception would be the main theme of The Smurfs which I loved since I was a child and also we had the license to use it in the game. To be honest I don't think the license owners cared a bit about the music. I never received any complain or congratulation about it.

			As for my approach, I always tried making catchy and rhythmic music that was easy to listen to while playing the game, and also tried to capture the ambiance and pace of each stage. Asterix and Smurfs soundtracks were mostly happy, but Tintin and Spirou had to be a bit more serious, but not too much. At a point I found myself a bit tired of composing happy music.

			Fortunately I also did the soundtracks for four Turok games for the GameBoy, and that was a big change. For the first game I bought a Nintendo 64 and the original game before start composing, but I found that the original soundtrack relied much on sampled sounds, logically. So I decided to take my own approach for the series on the portable console, using different styles than my other game compositions. The soundtracks got increasingly more advanced technically with each new game, and I ended doing all sorts of tricks for the last two games. I'm really proud of them though they don't sound anything like their N64 counterparts.

			Did changing to a sample-based system like SNES change your process at all? Did you create your own instrument sounds for that?

			Before I did the soundtrack of Obelix for SNES, the only sample-based machine I composed music for was the Amiga 500 computer. The SNES was much better sounding but also had severe memory restrictions. The instruments were sampled from a Turtle Beach Maui Soundcard and actually it was the first time I did something like that. I'm certain that my next soundtrack on that system would have sounded much better because I had to learn all during the process and I didn't get the experience until the end of the project. Making music for the SNES also introduced me to the use of MIDI sequencers, which is what I use now instead of trackers.

			There weren't many game composers working in Spain during the 8-bit days. How did you learn the skills to write music—the tips and tricks for writing under the crazy constraints? 

			When I got my first computer, which was the ZX Spectrum, I used to record the music of games to tape, and listen to them a lot trying to decipher every technique used. My favourite game musicians were from UK, and I got the inspiration and the music style from them. That's how I learned, basically. Also I learned programming at the same time, and it was great to combine and learn both things together.

			Working under such constraints, how did you find that the constraints aided your creativity? Was it "fun" to solve the "puzzle" of fitting in sounds, etc.?

			Yes, absolutely. The constraints, if you are not in a complete hurry, can inspire you to find new ways of using the machine, provided that you have the will to do it in the first place! There's always a very rewarding feeling when you find a way to make different sounds or something new on a limited system. In my case I always tried to take advantage of each platform, as it made my work much more interesting. It wasn't just about making music, but also about exploring and learning new things during the process.

			If you remember, could you tell us specifically about a game or game system that gave you a particularly hard time composing for?

			I didn't enjoy much working on the Sega Master System and Game Gear, which are basically the same. First of all because the games were almost direct ports from the GameBoy versions and they had much less development time than the NES ports for example, which was a completely different machine. The sound chip on the Segas lacked some features I used on the GameBoy and NES which were a fundamental part of the music I composed. Without enough time to create new compositions that made use of their specific sound qualities I felt like I didn't do the best of my work there. Still, the Sega ports had a few exclusive tracks too.

			More recently, you have composed for Nintendo DS and mobile games. Do you find a correlation between the constraints of the early days and mobile platforms now?

			I think it's much easier to write music for newer systems, be it console or mobile platforms. I mean easier technically. Now there are very good tools to work with, and most of the time you end using a wave file you can compose using any modern music workstation. Back in the time the memory constraints and lack of sound channels forced you to work in a very different way, and most of the time you had to program your own tools or sound drivers to make the thing sound. On the other hand, original music compositions and sound effects have to be much more elaborated now, so in my opinion there has been a tradeoff between the technical and the artistic aspects of game music since the early days.

			Is there any game music scene in Spain today? (Any game music events, etc.?)

			To be honest I don't know. It's been a long time since composing music was my main job and now I do it only sporadically, so I'm a bit disconnected from the music scene. At the time when I was fully involved in making music for consoles I didn't know of any other musicians doing the same in Spain, which made me feel quite lonely! It's only now that I'm starting to know other game musicians in my country.

			Many 8-bit composers are revisiting their original music and updating it for today's audiences—any plans in the future to revisit some of your old games?

			Definitely, I'd love to do that and it's only a matter of time until I start doing it. At the moment I'm pretty busy with my full day job and the family but I hope I will find time and inspiration to make it happen in the future.

		

	
		
			27. Jason Graves

			
				
					[image: Picture of Jason Graves]
				

			

			San Francisco, March 2015

			Selected Credits: Dead Space series, Star Trek series, Transformers series, Tomb Raider (2013), The Hobbit, The Sims, The Order 1886, Evolve, F.E.A.R. 3, Dungeon Siege III

			Composer Jason Graves is one of the most successful game composers of the current generation. He is particularly revered for his dissonant, horrifying orchestral scores for the Dead Space series, but has also been involved in a wide range of other new and existing intellectual properties, incluyding some music for the Beep film.  

			If we can start off talking about Dead Space. For Dead Space 1, you started off with this abstract, aleatoric chaos. Could you talk about that score?

			One of the most fun things about Dead Space, the first game, but the whole series, really, was the aleatoric, chaotic nature of the music. When you play it in the game, and you hear the music playing back, it has a very immediate effect on you, and it's obviously intentionally supposed to be scary. What no one really understands, though, or really realizes, is at the recording sessions it was all live musicians playing. The most fun I've ever had at a session, because essentially what the musicians are doing is everything wrong. They're doing everything that they were taught is the absolute worst thing to do for their instrument. So I got to do a lot of experimentation and try things that I had never really tried before, trying to get sounds out of natural instruments that sounded unnatural, and it was really an extension of the game itself. 

The antagonists are the necromorphs, which is this amalgam of a word, meaning they've been changed from humans into something else. But they were basically human to begin with. I wanted to do the same thing with an orchestra. You've got an orchestra and for all you know they could start playing some Mozart or Beethoven up there, but they put their bows up, they pick up their instruments, and instead you get this, it doesn't even sound like an orchestra kind of thing, and it makes me want to run away really fast, so that was the whole concept, and it was a wonderful experience.

			Maybe you can actually explain for people who are not musos what aleatoric music is.

			Without getting too geeky, which I can do very easily, aleatoric is basically Latin for dice or chance music. So the idea would be, instead of saying, "Here, violins, play these notes this fast, and it's a melody and you're all going to play it together, and it's going to sound perfect and be in tune and everyone's going to identify with it because they recognize something they can remember and it's hummable," what most people consider the best part about music. You connect with it. So aleatoric is the exact opposite. It's every single thing that you're supposed to do done the wrong way. Maybe I give all the players five or six notes and I say, "Play these in any order you want, as fast as you can, and as high as you possibly can do it." So the players are given freedom to interpret the music the way they want, and it works perfectly with the game. That's what I love about music for games in general, is I seem to be given a lot of opportunity to kind of come up with different angles for the music that might not have been considered conventional or traditional, and they love it. The more different or original it is, it helps to brand the game, and that really all started with Dead Space.

			For Dead Space 2 and 3, you changed your approach to these games quite a bit, as far as your compositional approach.

			It's the sophomoric curse, isn't it? A rock band does something and their album is maybe a bit bigger than they expect, but now they've got to do a follow-up. I honestly didn't expect a tenth of the recognition that the first Dead Space got. For me, as interesting and fun and educational as it was, I think I dismissed it because it was so non-musical and visceral. I didn't think that people would enjoy listening to it. It scared them and that was great. I didn't realize how much people love to be scared. So when the second one came around, EA really just said, "Yeah. Give us some more of that." They gave me enough rope to hang myself, quite literally, except they wanted it to be bigger. And I'd kind of already gone as big as I could go, and I figured the most logical way to make it sound even bigger than the first one was to actually work backwards and make it sound as small as I possibly could, so that the listener is almost leaning forward. And I did string quartet music. It's maybe a little scary, but a little more melodic, a little more normal, a little more of a connection to the listener. So they're kind of leaning in and listening and then the orchestra comes in and it knocks you back on your seat. And that dichotomy, the difference between the small, intimate, lonely, vulnerable string quartet and the huge, aggressive necromorph orchestra was basically the entire premise of Dead Space 2.

			What were you using for your reference material for this? Were you having to listen a whole pile of horror soundtracks?

			So I intentionally avoided soundtracks especially. I was so obsessed in college and for about ten years after college, listening to film music and classical music, that once I started on kind of more legitimate games that needed musical authenticity before Dead Space, there was very obvious, World War II game, something that sounds like Raiders of the Lost Ark, and there's a box that you're expected to play in. And with Dead Space they blew the box into a thousand pieces. And I looked back to classical music. Penderecki is a Polish composer. Threnody to the Victims of Hiroshima is a very famous piece. The Shining uses a lot of his music, and those techniques I essentially studied, boiled down, de-composed. That's not the best word, but you know, I figured out how they worked, and then put them into my own score for interactive purposes for the game, and that was all I studied was kind of those 1960s experimental classical composers for the first Dead Space. 

For the second Dead Space, after literally nine months of theoretical study and analysis and everything else from the first one, I intentionally put a wall up and didn't listen, study or think about anything other than the first score that I did. And I used the first score to work on the second score. And, in a way, it was a wonderful, psychological barrier, almost, that I built and I've never really looked back. That was in 2007, when I did the first Dead Space. The game came out in 2008. And ever since then it was almost like an emotional freeing of my creativity, and I don't really go back and reference things. Especially when a client says, "Maybe we want something that sounds like..." OK, that's great. The name is all I need to know, now let me go figure out my filter through those emotions that you're looking for.

			It seems for something like Dead Space, where you're relying on the unknown and surprise and generally to disturb the player, it can get too in your face if it's like, "OK, bad guy, bad music." So how involved are you in actually talking to the people implementing your music?

			Implementation of music for games is why I got into games in the first place. And it's a double-edged sword because every game is completely different. Every game has a different engine for the music and a different set of people. I have yet to find anyone who says, "Well, we don't want to do that much implementation." Everyone's heart is in the right place. It comes down to time and budget allocation of that time. So for Dead Space, the beauty of it was you're talking about scary music. And we had four pieces of music, essentially, that were all playing at the same time. They would just get turned up and down depending on how scary the game needed to be at that one point in time. The really neat thing was you literally could have taken anything and thrown it together that I wrote, and, "Oh, wait that's not the same rhythm. Wait a minute, that's not…!" It would work even better because it's supposed to be scary and tense. It's when you start having the more tonal, emotional, positive connection to the music that interactive can get really, really tricky. 

			Tomb Raider is a great example. There was a lot of interactivity in that score, and I think it was six hours of music, something like that, that ended up getting put into the game. And it was one guy, Alex Wilmer and myself. So Alex was putting in all the music on his own. So now we're limited to how much time Alex has to put into the game, but as a result it was he and I working together, a very tight two-man team, and we just kept churning out different ways of having the music interact with the game. I prefer reactive music as opposed to predictive music. Some games still do it, but I think we're past the point now of, "You walk into the room and when you cross the threshold the combat music starts, and you're looking around for the guys because you know they're coming because the music has told you." Dead Space was the first title I worked on that was reactive. And you would get hit and then the attack would start and the music would either happen simultaneously if they could time it out correctly, or even almost as scoring the player's reaction, which is more of a film music kind of thing. It's a narrative and it's not force-feeding you the story. It's reacting the way you're reacting as the player.

			You seem to go back and forth a lot in your career in terms of whether a score needs a strong thematic approach or whether it's more abstract ambience. When you're given a brief or shown some concept art, how do you decide which scores need a strong theme, and which need more of an emotional "background"?

			A lot of times, the developer has a fairly specific idea of what the function of the music should be. And I've always been very sensitive to the emotional ties that the player has with the game, and how to build on that bond, with the music. And it seems almost innate now, but a lot of times melody or thematic material is a natural choice. Other times, the lack of melody or thematic material is a natural choice. And it's usually dictated by the gameplay. And even when there is something that maybe is a heavily recognized melody, I'll hold off on that for the in-game music. I try to avoid loops as much as I can as well. That's another interactive thing, but there's nothing worse to me than, again and again and again, if the gameplay gets drawn out, which is exacerbated by the fact that you have a big melody that keeps playing over and over and over, so a lot of times I try to save the melodies and use them for menu screens, use them for cinematics, use them for intros and outros of chapters. And if they are in the game, it's more of a little reference here and there.

			So a perfect example of extreme differences would be Evolve, which is a Turtle Rock Studios production, and The Order: 1886 which is Ready at Dawn. Evolve was completely non-melodic and non-thematic. There were really no themes. There was nothing to catch your ear for you to take away and hum, but that was done on purpose. The whole score is essentially a groove and a feeling and an energy and kind of a drive. That was the melodic sensibility of the score, but that's because you have five people: four on one team, one on another, talking and acting and responding to each other and all these sound effects and everything going on in the game, and there was no room for melody. It would just be white noise. So the way to get the players to connect emotionally with the game there, is just to give them the underpinning and the groove, and, especially if you're the monster, you feel like there's this cool monstery, kind of, blood rushing and muscles and big bones and everything. And if you're the soldiers, you get this neat kind of techy-sounding. It motivates you and it moves you forward, but it's in the background. 

Now, The Order, on the other hand, is a very single person, story-driven narrative that is very cinematic in its presentation. And it just begged for melodies and themes, especially in all those places that I like to put them. The intros and the outros and the cinematics and the menus and things like that. So it's great to be able to work on both of them, because it's a yin and a yang, as a composer. On one I can focus on groove. I'm a drummer and a percussionist and a guitarist, so I get to bang things and strum and have that fun kind of band mentality. And then I can turn around on the second half of the day and think about melody, and harmony, and counterpoint, and orchestration. And they balance each other out, personally, for me, and then they work in the game. Hopefully they're stronger, because I'm able to kind of classify and separate what each game needs specifically.

			When you are using so many percussive elements with your music, how much do you have to coordinate with the sound design team? Because you're in their space a lot, sonically.

			Sound design, many times, is running parallel to music, and not even the same chapters. We're working simultaneously but on different things, so a lot of it just comes down to the mix, and with all the stuff I've talked about, the pre-baked ideas, cinematics, intros and outros, sometimes we can coordinate on that. Most of the time, it's, "Throw it on the dubbing stage and figure out how to get it to work." But, as a composer, I understand if we're in a combat sequence, I need to do short kinds of things that are going to pop up and kind of get in and out of the way, and not get in the way of all the gunfire and the communication of the players, so usually it falls on me to pre-determine the path of least resistance for the music. 

			And it's exploration and menus and things where I can kind of stretch out a little bit and fill up a little more of the space. And it can either work for you or against you depending on what the sound design folks are doing. We had some of that, actually, in The Order because there's these lichens, werewolf kind of things, and we were doing some exploration, and Sony literally said, "Well, what can you do that kind of makes it sound like a monster?" I was like, "Well, I've got all kinds of ideas and I did some stuff." And they said, "OK, that sounds too much like a monster. It sounds like a monster. We need it to be like a more musical monster." OK, that's fine too. Pull it back.

			Let's talk a little bit about themes. Going back to the idea of thematic material, you mentioned The Order, but if we can go back to Tomb Raider first, can you talk a little bit about Lara's theme and how that evolves through the game?

			There were so many wonderful opportunities in Tomb Raider that I feel like Crystal Dynamics entrusted me with, almost absolutely, and the biggest one was the theme. They wanted a new theme, and that's no small responsibility having played the first and second games and really grown up with it. And honestly, I was prepared for a lot of back-and-forth. That's just the way music happens a lot of times. And I've always been a big fan of ideas that you listen to them and you can remember them. They're simple, and hummable, but also unique. 

But if you hear the reasoning behind it, well, there's a leap here, because of this, and then there's like a further connection to it, so when presented with something like a new theme for Tomb Raider, I love the idea of something slowly moving upwards, but then I had a leap, so there's a small step, and there's a big leap that resolves. I almost saw her climbing or jumping the way she does with all the traversal stuff. In the beginning, I always start on piano, because it's the most straight-forward. Everyone knows what a piano sounds like, so everyone can identify with it, and it's a very simple way for me to figure out the chords. And I thought it would be great if we could start out small like this, because this is an origins story, and she starts out naive and inexperienced and scared, and grows from there, and, very much like Dead Space 2, to get bigger I felt like I needed to go smaller. I wanted that same kind of trajectory in Tomb Raider. I honestly didn't think that they would go for it, because piano, simple, quiet, introverted. And they had nothing but great things to say about the very first demo that I sent. And it was really, really reassuring because it was in the beginning of the process and I knew if we could start with that and a solo cello, just two voices, that by the time we got to the end, it would have an emotional impact and weight to it, and there would be a line, musically  speaking, that followed her journey. 

And we were able to arc the music in terms of the instruments and everything. As she [Lara Croft] progressed and got more confident, more instruments are added, bigger drums are added, and there was really only one kind of over-the-top, game-music cinematic kind of combat thing and it was the very last sequence in the game. And I was able to do that without any resistance from the developer at all. They just kept saying, "This is great, this is great, this is great," and I would have expected, "We need more, the combat needs to be bigger." They were right in line with what I thought, so when that happens, it's really, really great.

			Let's talk about your unconventional approach to orchestration in The Order. What was all that about?

			The Order. Wow, what an amazing project. What an amazing opportunity. It was another example where a developer came to me and said, "Here's our game. Here are the emotions that we want the player to feel when they're playing our game. Go do your thing." And a lot of times that's wonderful, but there are limitations in terms of schedule. There are limitations, maybe in terms of production, because it's me in the studio, so there's always some blinders you have to put on and be realistic. With this game, it was really open-ended. So everything that I ended up doing was my original pitch-for-the-moon idea of, "Well, if we went to Abbey Road and if we had these crazy instruments." And they just said, "Sure, let's try it and see what happens." So, with that being said, the premise of the game is it's in London, it's in 1886. We wanted to reference the time period slightly. We didn't want a postmodern-synth 1886. We wanted it to be acoustic, but we also wanted it to be different, and the biggest challenge with a game or a film or anything is to have a unique sound that's identifiable almost instantaneously. For me, I almost consider it cheating, but the easiest way to do that is just to start taking away instruments. Just take them away, take them away, take them away. And since this was going to be an orchestral score, essentially, the developers wanted weight, a sense of weight on the players, on the other characters in the game. So my natural thoughts were, "I'll favour the weighty instruments. I'll favour the low, heavy instruments in the orchestra." And I thought, "Well, why do I even need anything that's not a low, heavy instrument? And what can I eliminate that is a very expected, almost cliché version of itself in a lot of film and games today?" Because this was a big game, and they wanted a big production, but they wanted something original. 

			So the first thing I did was I eliminated all the violins. No violins at all. Double up on the violas, which are the middle string players. Double up on the cellos, as well, so now we've got essentially the same number of players in the regular orchestra but they're all the very big, low strings. By natural extension, anything I write for that ensemble is going to have a very unique sound because I don't know of anyone that's used that kind of ensemble before. So that's why I said it's cheating, in a way. It automatically sounds different. Same thing with brass. No brass whatsoever. Even though they did want some heroic moments and they wanted to be able to have a wide range of emotions, the big heroic French horns and the kind of action, aggressive trombones and what people might consider: "Oh, a monster, get the brass to do this brrrr." No brass at all. And then no woodwinds other than the really, really low woodwinds. And we used three contrabass bassoons of which normally there might be one in the orchestra. Maybe we had three. Three contrabass clarinets. There might be one, usually there aren't any at all. Three with this slow extension, and all of those instruments had the same lowest note. They all bottomed out in the same area, so a lot of the music I wrote was in those keys where, at some point in time during the music, they'd all hit that low note and everything would just kind of drop down and it was really—it's almost hard to describe. But it's something that, after five minutes of listening to it, you get used to it, and then you listen to something else, "Wow, this sounds so light and airy and bright!" It's almost a veiled quality to The Order because of all the instruments. 

			We also have male choir that was the same idea of baritones, basses, and contrabasses, and these guys could sing as low as the lowest strings, which the choir literally sang an octave lower than I even expected. We showed up and they were singing what was written, and I looked over at the Sony guys and I said, "It sounds fine, but it sounds too pretty. It sounds almost happy, even though it's not happy music." And they just said, "We could drop it an octave." And they dropped the whole thing an octave down and that was the sound. So that's what we did. Low Cs, and they claimed they could go even down to like an A-flat or a G. This is below the bass clef, I mean [laughs], it was pretty amazing.

			You've gone a little crazy sometimes and made your own instruments. What are some of your favourite sounds that you've invented or created?

			I started out as a drummer and a percussionist, and I also played keyboard and guitar, but it's always been with my hands. And about three-and-a-half years ago, I moved into a new studio which I took four years to build, but the idea was I could record things in there. And I just kind of naturally started tapping on things and banging on them, and then Tomb Raider came along, which seemed like the perfect excuse to dust off all my old drums and percussion and sticks and everything, and play everything as live as possible. There was an aspect of the score with, the scavengers was their name in the game, that we all agreed we needed something non-traditional and we wanted to have some edge to it. So one of my favourite things was my first completely I-have-no-idea-how-this-is-going-to-turn-out experiment, which is how most of them always start. 

			I've got chickens in my back yard, and there was a spare bit of chicken fence that was all rolled up the way it is bundled at the hardware store, and I was just hitting it with a stick, and it sounded pretty interesting, so I brought it into the studio, but it didn't have any resonance to it, so I went back out and took the top off the metal garbage can, from the chicken hay feed thing, and I set that down, and almost like a pylon sort of building structure, and tapped that, and then it has this almost guitar-spring reverb sound to it. Then I got my violin bow from my wife's 3/4 size practice violin that she used to play, because it was the only bow I had, and I bowed it. And that was the moment of, "I've never heard this sound before. This is really, really interesting," and I actually, I literally pulled out my iPhone after I bowed it the first time, and hit record with the movie and just did an up-and-down and bowed it once and immediately emailed it to the Tomb Raider audio guys, and they responded the same way I did: "Oh my gosh, that's absolutely incredible. You're going to be putting that in the score, right?" So that was the beginning of what became a journey of experimental, found-sound percussion items that ended up culminating in the sculpture that was built. 

			I think inherently I've always been fighting working in the box, is how we talk about it with composers. With technology today, it's absolutely fantastic because you have an entire symphony orchestra at your fingertips. The downside is, everyone else has that exact same symphony orchestra at their fingertips, and as advanced as technology is, it's still not the same as live players. And I grew up with live players. I am a player, so I try to get as much live in there as possible. Something like Tomb Raider we actually sacrificed the live budget because we wanted more music in the game, and I took it upon myself to be the live players. 

			So the sculpture, the instrument as it ended up being called, was the culmination of about eighteen months of working with someone I already knew, a friend of mine around the corner, literally around the corner, five houses down, is this workshop in downtown Raleigh. And he's a metalsmith and a sculptor and does welding and everything. He's just a genius. Matt McConnell. So, he and I spent about a year and a half just coming up with little ideas. Let's do something with glass. Let's do something with metal. Let's do something with wood. Let's do something with maybe some rods. And I would take it back to the studio and use it in the game and record it. And then, eventually, he put it all together in this sculpture, which is what he does for a living. He builds sculptures for commercial kinds of sites. Restaurants and parks and things like that. And he hadn't really done anything like this because he had no input whatsoever from me. I just cared what it sounded like, and he was able to do whatever he wanted and he played the game, and looked at all the artwork, and the sculpture is basically his version of the island that everybody is on in Tomb Raider and you can see a lot of that design. Even the bow. He made a little bow that you use to bow the metal on the sculpture but it looks exactly like the bow that Lara makes at the beginning of the game, her makeshift bow. That's the kind of stuff…I love working with people like that. Because you end up with something so much greater and more interesting and different than it would have been if it were me wandering around the back yard trying to find something else besides the chicken wire to play. There is only so much that I can do on my own. The rest of the game. All of those strings, all the woodwinds and low choir. 

			Let's talk about Evolve. You took a completely different approach again. This time, you've got hundreds of small stems of music. How do you conceptualize how all of these little stems come together? 

			Evolve was interesting because it was a two pronged approach of trying something new and not really knowing how it was going to work out. I've honestly found the more I try something new and don't know how it's going to turn out, the happier I end up being. In the long run, I just wish I could go back in time after a year and say, "It's OK, year earlier Jason, it's going to work out alright," because you get kind of worked up about it, like, "Is this going to work? I'm not sure. I don't know how it's going to sound in the game." Because with games you're basically writing the music and it's getting implemented as you go and there's no re-do, really. Especially something like Evolve. Very electronic, and all of the organic natural sounds that were recorded were all in my studio, so at the end of the day, what I delivered got put in the game, and there wasn't a lot of time to fix things. So the idea was groove. That's our bed. If the music is going to come in, if you have a certain mission to do something there, maybe rescue some citizens, or if you're the monster, you're attacking the bass, you'd have something that would come in that would acknowledge that you're moving forward and you're trying to do something. And then, on top of that piece, it was very low-level kind of energy throbbing, not getting in the way of any of the sound effects or anything like that, stingers, stingers, stingers, and they, some would be five seconds long, if maybe you see the trees rustle and some birds fly by. The monster might be there—that would be a short stinger. Maybe a big event would happen, a monster would jump out and you would start a fire fight. That would be a stinger that's maybe twenty seconds long. And it just slowly fades out, but the idea is they're all one-shots, and they're going on while this other bed is playing, so you're literally creating a new soundtrack as you progress through the game, even if you're in that same state of gameplay for ten minutes. Every state would have, I don't know, five different kinds of stingers, and each type would have five or six variations, and so you were pretty much guaranteed, no matter what happened, you're constantly being fed new music, and it's evolving as you're playing the game. It was a theory that we tried and it seemed to work pretty well in the preliminary state, and then after that it was kind of head down and  had to get everything finished.

			You started out in film and TV, then moved to games, and you've kind of now gone back and done some film again. Has your relationship to Hollywood changed over time, from your success in games? Initially, you seemed a little bit disgruntled with Hollywood.

			[laughs] Did it seem that way? I think there's a big catch-22 with working in LA, trying to get in the business, especially with film and TV, because you've got the totem pole that everybody has to climb. And I was in LA fresh out of school, so I was at the bottom of the totem pole, and you can only have so much creative flexibility if no one really knows who you are, what you do, what your music sounds like, and you don't have any music to play for them, so of course I'm going to be kind of boxed in and asked to copy something else. This is the idea of what we want, and if you get too far away, then you don't get the job. 

			It was just creatively frustrating for me. That's why I love games. Even from the beginning, games have always seemed to embrace creativity and originality, even if it's a big title and there's a lot depending on this game, they still want to be as original as possible. So I've made a conscious effort to work in games as much as I can, and the film that I've been doing, I've done a couple of feature films the last year and a half or so. Those have naturally evolved with relationships with people that I've known a long time, they're kind of doing the same thing I have and they're to the point where now they're going to make a film. So I did commercials with them, I did ad work with them, I did corporate music with them. Now I'm doing films with them. Now, I'm able to take the kind of creative license in film that I've been doing in games for the past ten or twelve years because I have a relationship with the people that are working on the film and it's just as much fun. It's just a different way of thinking about how the music gets put together. 

			Do you find film really easy after having to co-ordinate 400-odd pieces of stems?

			It's definitely more simple in terms of delivery. Very straightforward to picture, and in a lot of ways, there is an emotional line that you can connect with and really narrate musically a lot easier in the film because it's linear. Whereas the game, who knows what's going to happen when? So I think the challenge with film, then, is to be as guidance-oriented but still stay out of the way, because with games—let's face it, games are action-motivated. You're doing something in the game all the time, and the dialogue, when it comes, is important, but it's not there most of the time. It's usually the player with actions, which is why it's so much fun to write the music, because you can really take the front stage and call a lot of attention to the music and have it kind of flex its muscles a little bit. In film and TV there are moments like that, but it's almost the opposite. It's dialogue-driven, and when there's action going on you can have it, but most of the time the dialogue is there and you've got to be able to get out of the way of the dialogue, so they complement each other. Kind of like different styles of music do. Between film and games, it's almost the best of both worlds.

			You've travelled the world and had your music performed in amazing places like the Royal Albert Hall. With live music and with albums, how do you take this music that's designed to be interactive and constructed out of all these hundreds of stems?

			Soundtrack releases for games are especially tricky. It's essentially a balancing act because there's a lot more music written than you're going to be able to squeeze onto the soundtrack. I'll write three hours of music that could potentially be nine or ten hours in the game and that's not looping it. That's an interactive evolution the way the score works. I've got to condense that down to sixty minutes, so really it's a matter of almost picking your favourite children, which is practically impossible. But it's more about, for me, when I'm given license to put together a soundtrack album, the best musical representation of the game in sixty minutes, so pick and choose the highlights and put it in chronological order, because I'm a film music fan and it always irks me when the score is all turned around. I want to relive the experience through the music. And that makes it easier to pick and choose and kind of decide, well, that's an important moment, we kind of already highlighted that here, so that makes it easier for the soundtrack album itself. And by extension it makes it easier when I'm doing suites for live performance. A lot of times that's exactly what I'll do, I'll do a suite of music. And that enables the concert venue to determine which pieces out of this fifteen-minute suite they want to feature, without having to maybe play the whole thing because they've only got an hour. Or they can play the whole thing and it works, as a story, still. It's still an even smaller version of what the soundtrack album was.

			What has the live experience of your music been like for you?

			There's concerts all over the world now that are only video game music. And I've had the pleasure of attending many of them, either in Los Angeles or in Sweden…I've had music performed in Germany or in London, and I'm always pleasantly surprised at the turnout and the appreciation that is there. Because the music's completely divorced from the medium now. We're just sitting at a concert hall where who knows what classical music was performed the night before. You've got an orchestra and some drums, and some other extra instruments, and it's just there to appreciate the music for what it is, which is really the greatest complement for me, because you're actively listening. And that's it. You're just listening to the music. And of course, that's the whole reason I'm here in the first place, is to write music that connects with people, and that they want to listen to, and it's like, "OK, this is really cool." Because this is appreciation, direct appreciation of my contribution. It's direct feedback and kind of validation, of kind of all that blood, sweat, and tears is worth it because it's connecting with people. And if it can do five percent of what music does for me when I listen to it, then my job is done.
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			Selected Credits: Dead Space 3, Harry Potter series, Command and Conquer series, Runescape, Lord of the Rings: Aragorn's Quest, Warhammer series

			One of Britain's most in-demand game composers, James Hannigan brought classical finesse and cinematic flair to titles such as Harry Potter, Command & Conquer, and RuneScape. He is also a leading communicator in the field of game audio, as a co-creator of the conference series Game Music Connect and a contributor to Classic FM. 

			You started in 1994. Can you talk about some of the technological challenges as a composer in those days?

			They've always existed in games, I think. I think a lot of people who are new to this industry now, they tend to think that issues around interactive music and things like that are actually quite new in games, but when I came into the industry, there were a lot of technical constraints around music. They're different from those that exist today. They're more to do with storage space and the quality of the delivery and the sort of compression technology, that kind of thing that was in use then, and the storage space. By that, I mean the available RAM or disk space, that kind of thing. I just avoided the chip music era, so I was fairly lucky there. I say lucky. I love chip music. But I didn't have to get my hands dirty with that. I entered the scene when sound cards were quite heavily in use, especially the PC platform. And streamed audio was coming in on hard disk and CD-ROM. My background is really in recorded music. So the challenges that were emerging then—I think it probably quite similar to the ones that exist today, which are those surrounding digital audio in general, how you organize music for playback, working with interactive music systems, that kind of thing.

			Sometimes constraints can be a useful process to the composer. What have been the biggest improvements, and what do you miss about the early days?

			It's funny. I mean, you say about the constraints being quite useful in a way. I think when you have those boundaries and you know that you have to work within them, it does focus you on the problem and you're not sort of fooling yourself into feeling that if you have more resources and more equipment, more sample libraries, that kind of thing, more sound sources, all kinds of technology that is available today, that's going to help you. I quite enjoyed working with a fairly sort of limited technology but I wouldn't say that the process, the process of composition, has changed that much in my experience. It's just that perhaps interactive music is a little bit more publicized and sort of seen as normal now, whereas I think it was probably quite advanced then. 

			EA had some very sophisticated playback technology, at least for that era, that was purpose-built. The audio engines, the interactive music system was created by the audio coders who worked at the studio. And I think that what's changed since then, really, is the sort of the off-the-shelf solutions that have emerged for prototyping interactive music and experimenting with audio. So the fundamental process of composing and implementing—I don't like that word, it's a very technical word—but placing music in a game, I don't think, has really changed that much. But the quality of the audio has gone up, I suppose, as the underlying audio technology in the consoles and PCs has risen. So I don't know if it's fundamentally changed. I don't know if things are any clearer in terms of the purpose of sound and music in games. But the delivery, it seems to me, is essentially the same.

			What were some of the other compositional constraints? How did you make decisions about what music should loop?

			I kind of regret saying things haven't changed. I guess they have. I just meant fundamentally it's just sort of more of the same, do you know what I mean? It's sort of not the paradigm shift, there's nothing like that that's gone on since then. I guess it's true that some of the constraints that existed then around music were partly due to a kind of inequality. There was, some games had really great playback systems. Others didn't, and really it depended on the audio department working on a particular project or whether the game was being published by EA, or whether the sound was actually  passing through the studio, and the audio department at the studio. The internal EA team were put on the project to sort of try and improve it. That sounds terrible, but very often the developers they work with didn't have audio teams. So there were very sort of crude techniques in use then. There was a lot more looping that went on in games. Slightly less imaginative, you could say, the playback of music. But stemmed music, layered music, that kind of thing I can remember doing that in the late '90s.

			Quite a few of your scores have been for games that built off existing IP. Harry Potter, Lord of the Rings, Transformers...What are some of the challenges you face as a composer when you're coming on a project that has this big fan following?

			It is very tricky when you start working on a project like that, because obviously, I mean, let's take the example of the Harry Potter games. They were the games of the films. You know, the films aren't the films of the games, so, obviously, the music is always going to be overshadowed by the film music. That's inescapable. So yeah, you're entering a situation where another composer or other composers have already created a stylistic framework for that series. And you have to kind of operate within that, to be true to the franchise and what people expect with, say, the Harry Potter universe, so that's quite constraining, but I think that there's a lot that you can do within that to put your own stamp on things. Because it's not just a question of being stylistically similar to another composer's music. It's also choosing why you have the music, when you hear it, and the purpose of it in the game. And that's a very important part of the process. And I think even within a genre, sort of fantasy genre, there's still a lot of room to kind of be different and the same, you know. You can sort of be on the same page, but you can go in various directions and still be fairly experimental with what you do.

			I don't think we've talked to anybody yet who has done music for an MMO. Maybe I'm wrong, but the music is quite different from a standard narrative game, as far as implementation. How do you deal with that? 

			I think that writing for an MMO is very different from a linear game. I think the core difference in the approach, is that it's really to do with how the music supports the game, and the role of the player within it. I guess that with a linear game, the chances are, especially if it's riddled with cutscenes, that the music is going to exist for narrative support. So in that sense it probably isn't particularly different from scoring a film or sort of telling a story almost to a kind of passive audience at times. But an MMO, I think, it's a little bit more, there's more of a requirement to create atmosphere and to immerse the player in an environment and give them a sense of place and not to impose too much story on them with the music. It's just almost to create this sense that the music emanates from the environment and sort of belongs to the reality of the game. So it doesn't draw attention to itself as music. I think that's quite a subtle thing but it's definitely a different process, I think.

			Does that still manage to...I want to say scratch the creative itch of composition, but it seems like it may be less enjoyable than creating something where you've got a recognizable theme and it's really bombastic.

			I think as a composer you're always looking for an opportunity to sort of flex your composing muscles, if you see what I mean, and I guess that writing themes and big bombastic tracks is really kind of, it's what composers want to do. They want to sort of impress, create this music that's really, really exciting in isolation, but I think when you score to picture, when you write to picture, I think you really have to consider the needs of the game, and you have to exercise restraint. 

			So, yeah, I think that the process is different. You have to hold back, and you have to spread this music quite thinly across the whole experience. You have to think about the whole of the experience for the player. When they will encounter this music, how long they'll hear it for. And how it's going to be played back. Is it going to be looped? If it's going to be looped, then obviously you'd like that looping to be as transparent as possible, and as seamless as possible, and that also has an effect on how you organize that loop in a sense, how you structure the music. So there are just so many considerations, I think, for every single piece of music, and you derive a different kind of pleasure from each type. I mean, I can enjoy writing a catchy theme, but I can also enjoy creating a piece of so-called textural atmospheric music as well, because its purpose is different. I find it slightly frustrating, I must admit, the idea that interactive music is new. When I do talks or at events like Game Music Connect, something that I organize each year, a lot of people who speak to me, particularly younger ones, they do seem to think that these techniques emerged in the last few years. But that's almost certainly not the case. I can pick out loads of examples of pretty sophisticated interactive music that goes back decades.

			Can you explain what interactive music is?

			This is an interesting thing. Just defining interactive music, I find, is quite difficult. Because I think there are two sides to this: approaching the problem of music in games and how to apply it. And one is to look at the form, and one is to look at the function. And I think that the industry has been very, very good at looking at the form the music takes and sort of how you dice up this music, dissect it and reduce it for playback in games, but it hasn't been particularly good at looking at why you have it in the first place, if you see what I mean. You can still mute most music in games, you can just sort of turn it off, which to me is a much, much bigger problem than solving, than getting music to flow in a game. Interactive music—I mean, the challenge surrounding it, I think, has become perceived as simply getting music to flow in-game, so getting it to appear as if it was written to picture, and to flow as seamlessly as possible, through the gaming experience. And basically give you the impression that that was preordained or predetermined. So you can't hear a piece of music just sort of stop in the middle and branch to another, if there's been any improvement, I think it's on that level. It's sort of how this music is divided up. How it's layered and segmentalized and how it's sort of triggered in-game and how that sort of triggering is masked by the system or by whoever is working on it, whoever is implementing it. The clever little tricks that you can do to kind of mask those transitions. There are so many ways you can do it, but what I was trying to say when I was suggesting it was only half the problem, was that I'm not sure if that really tells us very much, or really helps us much to determine why we have the music in the first place. 

			To go back to that point I made earlier about muting music, that to me suggests that if you can reach for the mute button and turn music off in a game, then it really does beg the question why you have it at all, what's it there to say, what's its role, what is it actually adding, because if it's that easy to subtract it from a game and to still be able to play the game without it, then it suggests it's not really doing very much, and that, to me, is a problem. It is a problem, at least if you compare it with film. Imagine removing, for example, Bernard Hermann's score for Psycho. Just taking the music out, let alone the rest of the sound, would render the film completely unwatchable. You wouldn't be able to understand what was going on. You wouldn't be able to determine any of the motivations of the characters because a lot of the information that's given to the audience about the intention of the characters comes through the music, even when there's no dialogue or any visual cues. And that, to me, is an example of how film music functions, and functions very, very successfully and adds a dimension to a film that simply wouldn't exist without it so you couldn't mute it. It's absolutely integral to the film. So if you took out Bernard Hermann's score, you'd have much less of a film. So why, in games, is it still possible to take the music out? It's a pretty obvious question. To me, the only answer that I can think of is it's purely a case of being trapped by conventions. It's just that's what they've always allowed, and that's what they continued doing. That's just my personal opinion. I just don't think there's very much thought [that] has gone into it. I mean, OK, I can think of lots and lots of examples when it might be desirable, when you might want to substitute your own music, or create a playlist for a racing game, that kind of thing, but in the context of, say, a very filmic game, an essentially linear game that tells a story to players, then the music is far too important to mute, it's far too integral to the whole experience to allow people to just kind of remove it and effectively remix the game. It's not that I like the idea of taking away freedom from players, it's just it suggests to me that the industry doesn't consider the music to be particularly functional or important.

			Maybe it says more about the games that they're making than about the music, because if they're not helping you to become emotionally connected to the character or story, then that's why the music is superfluous, because the game doesn't support it.

			I think you've got a really good point there with that question, because it's true if there isn't...you've got to equate this music with something in the game. You've got to have something motivate the music, and that's where the problem lies, really. If you expect the music to function as it would in a film, and you look for the same aspects of the game to motivate the music, you probably won't find them as often. It's true. You have to have something to latch it onto, I guess, but that doesn't mean that composers can't actually invent reasons to have music. I think it's only if you start out with the belief that games have to operate in the same way as films that you run into that problem. It sort of—well, we expect a game to deliver the same kind of experience a film would, but we find that the characters might not be as three-dimensional or it's just a lot of action and there isn't that much to move you as a player. Not every game is like that to begin with. There are very, very filmic games that do manage to do that and probably give the composer a lot of license in that way to add a great deal of emotion to the experience, but it's true there are other games that probably don't require that kind of thought process at all and it is—all they require is a piece of music on the top, a nice tune, or some music in the menu, if it's a puzzle game. 

			But games are very varied. The whole industry is fragmenting into lots of different genres and platforms, so I don't think there is any one way of approaching music, but what I'm suggesting is that more thought—this is just something that I've felt for decades. More thought should go into what music exists to say, and if you can't find anything, invent it. Make the music important. Use it to convey information the player actually requires to play the game. It doesn't have to take a literal stance on everything that happens in the game. That's the first thing. I mean, if you have a battle taking place in front of you, what happens in games? Most of the time, you'll have battle music. That's fine when you want to heighten excitement, but it doesn't tell you much more than you already know because you see it happening in front of you. So I'm not saying games shouldn't have epic battle music that they're often associated with. I'm just saying that there's an opportunity there to use music to add something for which there are no visual cues, and to actually make it so important that nobody would ever dream of turning it off. And it's up to composers and everybody else working in audio, or anyone else working in music, to find and create that purpose for music. Because it's only then music in games will be distinct as an art form, or take its place within the whole of game design. Not just be some sort of bolt-on; we need to have music here, let's just trigger a bit of battle music, but it's actually sort of conceived of as belonging to the design. And fulfilling a very important role that the designers have considered. That without it, the game would suffer. 

			That's all I'm saying, and my sense working in games has always been—I hate to say it, I do love working in games—nine times out of ten, the composer, if they admit it (I'm not sure every composer would admit this), feels quite detached from the rest of the team and particularly designers and producers. And the point of contact that a composer will have with the developer that they're working with is generally the audio team. I don't have a big problem with that, but the audio team isn't designing the game. I think this is probably where a comparison with the film industry is quite helpful. Because if you look at the successful application of music to a lot of films, you very often find there's a kind of director-composer partnership and the composer will discuss music with the director, and if you see the director as being the equivalent in film to the games designer, then you'd hope that the composer would get a chance to discuss the role of music with the designer. But very often I've found that isn't the case. You can work on an entire project, even a Triple-A project, and find that you have very, very little contact with the designer, and yet the designer is the one who  should be considering every single aspect of the production, and should be aware, I feel, of the role of music. 

			Of course, there are loads of exceptions to that and there are doubtless loads of designers who do take an interest in music. I'm not trying to generalize for the whole industry, but it's just a convention of the industry that the audio team handles all the music and sound, and I've got no problem with the existence of an audio team. The music, the sound and music and all the other elements, dialogue and sound effects, have to be brought together and placed in the game, but I do think that the composer could be a little bit more involved in decisions around how the music is used, how the music supports the intentions of the designer. That isn't just, "Here's a track we need to trigger, here's a list of cues. Write a battle music, a piece of exploration music," it's just so superficial. It could, we could go so much further than that. I think that the Japanese companies tend to do it much better. Nintendo, for instance, bringing their composers on from the start and sitting in on the design meetings from the start.

			Although, I guess, the flip side is you spend too long in design meetings, and you get lost as well. You could be spending that time writing the music instead.

			That's very true. You can definitely over-think these things, as well. I just—essentially, I just feel that some sort of dialogue with the designer and the composer would be enough. And so long as the designer is a good designer and understands what music can add, I don't think that there'd be a problem. And so long as they're actually driving the whole thing in the way that a director would. I mean, that's another thing as well, games development tends to be a very democratic process unless you have a very strong-minded designer or producer who really wants to put their stamp on things, and again that's something that you find more in the—well, not the democratic side, but the visionary director in the film industry, that's someone who will, like Alfred Hitchcock or Steven Spielberg. They are absolutely in command and, even if it's a commercial venture, it's their vision, or at least it used to be like that in Hollywood. Maybe it's more by committee now, but the games industry, it seems to me, has started off almost as Hollywood is today. It does a lot of things by committee, it's ticking boxes and you do get these great designers, obviously, but it would be nice, it just seems to me that the best games seem to be the result of the creation, somebody's vision, one very, very strong-willed designer sort of imposing their vision on everyone else, like a film director. And if they've got a very, very clear idea of what music needs to achieve in the game, I think that they're probably more likely to want to have a discussion with a composer about it.

			So it's a two-way thing, but I just think that any creative should be able to do more than simply create content. I mean, a composer is more than just a writing machine, although these days I think a lot of composers are treated in that way. They are brought in because of their skills and talent for writing music, but somewhere along the line. Somewhere along the line, the role that composers used to take when writing to picture and making decisions about how, where, and why music got used has sort of been lost in games. I don't know if it was ever really there in games. It was definitely there in film. But it does seem to me that a lot of the time composers are told—well, very important decisions about the application of music have often been made before the composer's even brought on board, so the composer is seen as someone who will just sort of join the dots, and they're employed because they can write music and they can do it in a certain way, and maybe they have a particular style and that's fine, but that's still fairly superficial. That's just seeing music as style, you know, like a sauce that you just kind of pour on everything. Whereas I think of the composer's role as being a lot more involved than that, ideally. And it should be about making decisions about when you don't have music as well. When music is absent. Simple. 

			Do you have any projects that you worked on where they've managed to do that really well, where you've had that level of involvement and freedom?

			Yeah, I've worked on a number of projects that have been quite satisfying on that level, and have enabled me to really sort of oversee music. Which, it sounds ridiculous, you'd think that a composer would have more opportunity to control their music than that, but actually generally they don't, in my experience. Maybe other composers will tell you… composers who work in-house, by the way, are probably less affected by this. And the results are often better, strangely enough. Even if they're not the most talented composers, they do get to sort of talk to the rest of the team and really integrate this music properly and consider the whole because they're there, so again, it's a culture thing, but maybe we can talk about that later. 

			In around 2001, I think it was, I got involved with a developer called Elixer Studios based in the UK and they, the person who set that up was one of the original author of Theme Park, the very classic game. He was a sort of wiz kid. I think he wrote it when he was fourteen years old or something. And he went and he left Bullfrog and set up his own company, which I think later became Lionhead, and they created a game called Republic: The Revolution, and it was very, very ambitious and open-ended. It was a political simulation and you had to help this person rise to power, and you had to increase your influence over the citizens of this fictional East European city, so there was a lot to work with, and there was a lot of direction to it. I was given free reign, really, over the music and that was, I found, to be very satisfying, and I was able to spec the interactive music system and work with the coder directly, and we created quite a sophisticated system, and that, for me, was an example of content going hand-in-hand with the playback, where everything was conceived of and composed to work with this system. And it was sort of endless music, really, in this game. There was a day/night cycle and it had a narrative element, and an atmospheric element as well. It was a sort of day and night and you have to play it. 

			The game had a kind of Slavic influence and there was a strong  East European folk feel to some of it, and so I could get my teeth into the music and explore the style of composition, and determine that for myself. I could actually make the call about the style and the direction that the music would go in. That's unusual. And yeah, as I say, I could get my hands directly with the interactive music as well. There are opportunities to do that now, but it entirely depends on who you're working with, and you do find that when you get brought on board a project now, invariably you're dealing with an audio director, and there are great audio directors, but they generally have some kind of idea of what the music is going to do, and the style. They've determined the style of the music already and you kind of have to negotiate with them, and often that leads to really good results if it's a good audio director, but working on games like Republic and Evil Genius, another Elixer title, were very satisfying in that way. Simply because I could really kind of explore the possibilities of interactive music for myself. And put the triggers in myself, really decide why you had this music there. 

			Are middleware tools making this process easier for composers to have that kind of control?

			Yeah, I think that Wwise and tools like that are fantastic. If a composer is willing to, again, there's a going-back to this comparison with the film industry. I'm not sure how many film composers would want to get their hands dirty with a tool like that. So I'm a great believer in the idea that games require games composers, if I'm entirely honest, because I think there is more to this, as I said earlier. There's more to this than simply being able to write music or adopt the style of a particular film composer, and interactive music is bound up with the process of putting music in games. So composers working in games should have those skills or should take an interest in the medium that they're working with. They shouldn't see it as an interactive movie.

			How about orchestration? Are you having to tackle that role as well?

			It really depends. Usually I'm quite heavily involved in the orchestration, or I might create a short score for an orchestrator. It depends on time and style, the volume of music. Again, it's also this issue that in games, in film, and everything, really, these days, you have to mock up music with sample libraries. So to get approval for music these days you practically have to orchestrate it anyway. If you're lucky enough to bypass that stage then, you know, you can orchestrate it directly, on the pages, but there's usually this interim mock-up that you have to create. So the quickest way is to probably work. 

			When you orchestrate it yourself, obviously, it's a simple process. You just go to Sibelius or something like that. But if you are working with another orchestrator, the simplest way I find is to work from the MIDI, so long as your music is very, very mapped out already. If you're asking them to arrange for you as well, that's a separate issue. But if you're creating a very complete mockup, as they generally have to be, most of the information is there, and a brief discussion with the orchestrator is enough. The dynamics will be in your mockup, so it's a very simple process, whether you do it yourself or  who you work with, but I do feel there's an art to orchestration and it is a specialism. Although I do orchestrate, I do prefer to work with a few orchestrators that I'm familiar with, because I do think that it's a very, very skilled area and the results are better, if I'm honest.

			Working on composition, orchestration, implementation, it increasingly seems that more and more tasks are dumped on you guys, and you've got larger and larger teams to cope with it.

			Composers have had to sort of expand their role hugely in the last decade or two. It isn't enough just to be able to write for orchestra, you also have to be kind of producer and engineer as well, because a lot of this music is very, very sound based. You have to understand audio as well, and the sort of audio end of the spectrum, not just the notes and harmony. That's a separate thing, but you also have to know where these things intersect, and how that intersects with the game. So it's true, the skills are very, very varied. But I think that makes it challenging and unique as well. That's pushing it, that makes it more of a specialism.

			How does your approach change when you've got these larger projects and teams of people? How do you keep your vision and how does your process change when you've got to work on a team?

			Actually, I don't think there's a huge difference. You know, actually a big game now, a Triple-A game, I find, is more of a kind of juggernaut, kind of unstoppable force that you just have to kind of, once you're on board, is just...there's no time to breathe, to stop and think. So actually, it's almost easier to work on those projects. They're slightly less demanding, because you just have to get it done, and very often you get brought in at the end as well. It's almost like, well, a lot of big publishers have adopted the film model and they tend to, I mean, it's ideal to be brought on early. But, in general, I think composers are brought on quite late now. I think that there's probably demand to get it done because the project's so big, the scope is so large. The environments and the world is so large. It needs to be populated with so much sound and music, you tend to move on from each area very quickly, and there isn't time to overcook things. Even though this is a much more expensive production, I think it can be less demanding, but the smaller projects are more precious to the people who are making them and they've got to be just right. So there's a lot more revision required, and there may be less content as well, so there may be more focus on it, because the scope of the game may be smaller and the music more exposed.

			You wrote an article about ten years ago about games adopting the conventions of film. Do you still believe that there is a kind of tension there, that game music has not found its full potential in the way that film has?

			Definitely, I feel that what could happen in games isn't necessarily what will happen or is happening. It's a business and it's driven by business, so there are a lot of things that we can look at that won't necessarily happen. For example, interactive music could be totally open-ended and algorithmic. You could have generative music in games and it could go on forever, but nobody plays a game forever, so why do it? So I can see that there's a sort of, although there is a tension between games and films and I think there are loads and loads of differences that exist between the two, there are commonalities as well that kind of let you get away without thinking about it. If a game takes you fifteen hours to play and it's a linear game and you're just sort of progressing through the story, then really perhaps all you need to do is take this music and just spread it over the experience. It's just like taking a film score, it's functioning as a film score would. Just sort of take this music and stretching it over the experience, just sort of making it as flexible and elastic as the game is. Problem solved. 

So I'm not saying there's a huge problem, but I do think there's tension and I think that when we import values from the film industry, we're not just taking style, we're also taking the function as well. We're thinking in terms of how music in films actually operates and it's there that I think there's been a lot of misunderstanding in games and I think that if more thought went into it, we'd arrive at a conclusion. Well, we would have arrived at a conclusion sooner about what works and what doesn't in games. 

			I think if more thought went into the role of music in games then we'd be a lot clearer now what it is the music actually adds to them, and then when we approach a project that would actually determine an approach to the composition from the ground up. It seems to me that there are certain things that have become accepted now in a lot of games. The requirement for restraint and a lot of atmospheric music—but I don't know if many people who work in games are actually asked the question why that works well. Why does atmospheric music work well as opposed to music for narrative support? And I think it's probably just a case of trial and error. People think well, we've been sticking this music in games and it just sounds like it's detached and stuck on top. What's happening is kind of diverging from what you're doing in the game. You hear some passage of music coming back and you hear it doing something that doesn't have anything to do with what you're seeing, or what you think would be appropriate in the game. It's just a piece of linear music that's just been stuck in there. 

			So I think that as music has been approached, and the technology has been created to govern the playback of music in games, and what it does hasn't been thought out so much, but it's just kind of emerged that a certain kind of approach to music, at least in-game—when I say "in-game," I mean when the player is taking a really major kind of participatory role in the experience and is being immersed in this game rather than watching a cutscene, there's a general kind of acceptance really. I think that more restraint is required. I think that could have been understood in five minutes with a little bit more thought ten, fifteen years ago. I feel I came to the industry too early, if I'm honest. Now would have been a better time, from my personal kind of goals. Because I feel that a lot of what I've done has been a kind of compromise. I've enjoyed writing music, but I don't really feel that a lot of it has been the kind that especially belongs to games. It's just sort of music. It might be quite satisfying as music, but it's not really music for games in a sense, for me. Not what it could have been, had I had more control or input.

			Are there games that you think have hit the mark? What is game music? What is the thing that you're aiming for?

			Yeah, I think there are. You mentioned Nintendo games. Mario games. Those games would suffer without their music and sound. You would never think of turning it off. You might turn it down a little bit, but you wouldn't think of muting it. It's so important and it's the way that the sound and the production matches the visual aesthetic, the whole thing just gels. It's been considered as one and it's unique and it belongs to the Mario universe and it isn't trying to be like the latest Hollywood blockbuster, so it's far purer in that sense as game music. I mean, there are many levels that you can look at it. You can just take the music out in isolation and be critical of that, or you can look at it in context. I think that when you're talking about music in films or music in games you have to consider context. And that is perhaps where things have changed a little bit. I mean, in general, in film as well. There is this idea, this perception that exists now, that music is just music regardless of its application. It doesn't matter if it's from Inception. It doesn't matter if it's from a video game or a trailer for some blockbuster. It's all about style. Style over content, in a way. Not that any of those things are bad. I like Inception. I just mean, it's just this lack of involvement of the composer, I guess, in, and lack of thought that goes into, the exploring what's unique about a game, and...allowing composers to find their own voices. That's another thing that, a related thing, I guess. But I just think there's a lot more scope in games for giving them an identity. A sonic and musical identity, and it does happen from time to time, but you can count each year, you can count on one hand the number of times that a game, at least in the mainstream, that kind of emerges as having that kind of identity, and the rest just seem to be, even very, very competent sound and music, but just like everything else. But that's an issue that affects every creative industry, and it's not unique to games.

			I loved your music for Dead Space 3, but I haven't played the game. I really enjoy the music, and so in a way I'm kind of glad that it can also live outside the game as music and stand on its own. Do you think about that life after the game the music might have?

			Again, there's a tension there as well. This goes around in my head every time I work on a project, and I expect it does for a lot of other composers, but I don't know. Maybe they accept it and don't think about it. I've no idea.  But yes, you do kind of have this awareness that what you're writing has to work in context. That you know there's an expectation that this music will operate, or will be satisfying in isolation by itself, in soundtrack form, potentially. And that's challenging, and maybe that's just one of the challenges that games composers and film composers have today, is that sort of duality, you know. And they have to walk that line, but it's also a kind of hindrance as well, because it stops you getting more involved in interactive music, because the more interactive something becomes, the more embedded in the experience something is, the harder it is to extract it, and especially so with games. It becomes much, much harder with an interactive score. It's much harder to take this music out and kind of change its purpose and pretend that it was something that was meant to be heard by itself, out of context.

			I mean, the example you used, Dead Space 3, that music—again, that's a linear game, though, so there's a path that you have through the game, and there's a sequence of events that everybody has to have those experiences. Everybody who plays the game will experience the same outcome, ultimately, and there are cutscenes that are very, very well-integrated, and very seamless in the game. It's very difficult to know when they begin and end, because you kind of occupy the cutscenes and there's some interactivity there. It's very, very clever in that way, but there's more scope for approaching music in a kind of filmic game like that. When I say filmic, I want to say, I don't mean like film music, I mean filmic in terms of the reality that they create. A third person, a camera, that sort of sense of filmic, and being linear and telling a story, that kind of thing. And having characters that interact and cutscenes that explain, all the exposition in those games. So music can function in that way and can be linear, and the implementation of that music, it's a separate process. Making a soundtrack was a separate process. They kind of share the same source material, if you like. Well, that's not true. I don't know how to put it, but it's just got to have that dual purpose. I'm generalizing, but I think in a linear game like that, composers are more likely to think of their music operating out of context. And in soundtrack form later. And it's sort of inescapable. Whether that's good for the art form or not, I don't know. I really don't know.

			You've written quite a lot about game music finding its own identity, distinguishing itself from film music, and part of that is how it's interactive. And yet game music seems to be becoming more and more like film music, certainly in terms of its aesthetic.

			I think it's not difficult to see why that's happening and why games are becoming more and more filmic and more cinematic. I really don't like that word, I'm sorry, it's just so abused. Misunderstood. I mean, it's not always, but it's come to mean a certain thing, I think. It's come to mean Hollywood, epic, and you see it with sample libraries and trailers, trailers' music just kind of meaning epic, cinematic, just kind of conflated it to this style of music. But I think it's quite easy to see why the influence is there. It's a ready-made, or pre-existing language for music. Language for emotion that everybody understands. Everybody all over the world is familiar with Hollywood. Hollywood values and Hollywood storytelling, and music is a language. And, of course, there's a lot of variance within that, and you get lots and lots of influences on film music. It's not as if that is completely defined, anyway. But there are genres and there are approaches to film music everybody knows. Everybody knows what signifies sadness and happiness and it's a language like any other. So the easiest thing to do is to import that into film, I suppose, when you're seeking to tell stories with moving pictures. It's as simple as that. 

			And where, you see, this has happened throughout history, whenever there's a new form that emerges, or a new technological art form, it will generally mimic earlier forms, and an example is early films being like filmed stage plays with a motionless camera, because people hadn't explored what film could do at that point, so they thought, "Oh, well, let's just film a play. Let's just film a theatre." And then music, sound came in, and when music was added to film, there was very little thought that was given to how that music functioned in a film, because nobody had invented the language of film music yet. There weren't any rules, so you had this music kind of going away in the background, and if you can remember a Laurel and Hardy film, you had somebody playing an organ or a piano to accompany a film in the silent era, so there wasn't as much of a language of film music at that point. Film had yet to really establish itself as an art form. And the role of the film composer was yet to emerge. 

			And I think really what we're seeing with games is exactly the same thing. We're looking to film because it's a lot easier than inventing a new art form. It's as simple as that. And I think we are succeeding in inventing a new art form, but it's almost happening by accident. It's just something that's evolving, but it's not as deliberate as it could be, perhaps. So when it comes to film music, if you want something to sound like a film, then you think the answer is to get a film composer. So I think over time what happens is that you get, in the case of film, you get film composers emerging who explore what you can do with music and they become identified as film composers. Early film composers were borrowed from all kinds of places. There were loads of concert music, very, very serious classical composers because there were no film composers, so I guess early film composers probably felt like game composers do today, like, "Why can't we be doing the films? Because we're the people who are actually interested in the medium." 

			But of course they weren't established and the art form wasn't established as much, so I guess they weren't recognized for decades. I think the same may be true for games, but I don't know. It may be different, it may follow a different path, but I'd like to think that game composers will be the people who compose music for games. I think it just makes sense. And that's not to say that film composers shouldn't be able to compose for games as well, if they're interested in the medium and can do it, but I'd like it at least to be recognized as a specialism, and games music to be recognized as an art.

			If we can talk a little about Game Music Connect, the one-day conference you've organized the past few years in London. Was that your attempt to bring this dialogue to the forefront, to begin the process.

			Game Music Connect. The idea behind that was to start a dialogue about the aesthetic side of music in games, to start exploring some of the issues that we've talked about today, to get away from technology and this kind of games industry culture. To sort of open it up and start using a language that the rest of the world understands as well. A problem that I've encountered working in games is just how inward-looking the games industry can be. I think that could be because it could be a throwback to the software industry roots, basically. This sort of idea that everybody gets together in a big office building and everything's secret. A lot of the sort of language and culture, I think, came out of the software industry, all the secrecy, and there isn't much of a kind of dialogue with the public, or there isn't much of a public face. A lot of people who play games, I think, they probably, they don't really give much thought to the people who make them. Much as the music, any aspect of the production they're kind of hidden from view, and whenever there is an event, an industry event. It tends to be for the industry itself. I mean, GDC, Develop, this kind of thing. They're really great, and serve an important purpose, but it feels to me as if they're kind of...it's just for who already work in games. 

			Being someone who works in music, I can only really talk about one aspect of game development with any authority, but I feel it's actually an industry-wide thing. It applies to that problem of how you relate to the public. Talking about the artistry, the art of making games, is an industry-wide problem affecting every discipline, but Game Music Connect is focused on music, and it's a way of explaining to the rest of the world what goes on in games and how music goes into games. What motivates it, and what lies behind. 

			So Game Music Connect is still for the industry, and I hope it's of interest to people who already work in games, but it's also about engaging gamers, aspiring composers, people who take an interest in music for games for any purpose. It's not just aimed at the industry. It's not focused on technology and tools, although there is some discussion of that, because it's inescapable and it's important. I was recently given a load of screeners by BAFTA as part of the voting process. And it occurred to me that this is one of the biggest differences between games and films and again it's this issue of how you engage the public and these screenings that they have. You know, when you go for a screening, they have these kind of discussions with the director and I just wanted to say that Game Music Connect is like that, rather than some geeky thing about Wwise.

			Game Music Connect is, I hope, for people who already work in the industry, but I also hope that it interests people who simply take an interest in music in games. And aspiring composers and those who just want an insight into how music goes into games and what motivates it and they're interested in the aesthetics of game music. That's essentially it. It's an attempt to engage with the public as much as it is the industry and to look at the art and the technology and where they intersect, because, as I said, I've long felt that games industry events are technology-oriented and for the industry primarily, so Game Music Connect, I think it's simply an attempt to give a human face to the industry, at least when it comes to music. 

			Where do you think things are going next in game music? 

			I think virtual reality, VR. VR games in general are going to be very, very interesting, in particular because they're going to get to the heart of this problem that I've been talking about, about the role of music. Because, if you think about it, it's a bit of a no-brainer, really. If the goal is to immerse a player in a virtual reality, then the last thing you want really is this music that treats them as an audience. Film music or music in filmic games you can kind of get away with it. You can have this music that you're hearing in the background, and you can kind of accept that you're being treated as a kind of audience and a participation at the same time. But, I think, when the goal of the game is to actually immerse the player in a virtual reality and get then to feel like they occupy that space, then it really, really brings into question what music is there for. Because why would they hear this music? Because as soon as you hear music, so-called non-diegetic music, sort of existing for the audience rather than for the story world, you're pushing the player out into the role of audience, which is sending out the wrong message. I'm not saying music won't work in VR, but  I think that audio, this is where audio will come into its own, in a sort of holistic view of sound and music, where sound and music will work together as one. They're going to have to be thought of as one thing in order to support that experience. I don't think you'll be able to have "the music's down over here, the sound and dialogue as if it's a sort of film soundtrack" and expect it to serve that experience. I think that actually works against what it means to be in a virtual reality. 

			So that's very significant. I think VR games are going to push sound designers and composers closer together and get them to work. You're going to have more musically-minded sound designers working on games, and you're going to have more sound-based composers, if you see what I mean. They're going to meet in the middle, and I think that they're going to start to realize that they're not working on different stems. That they are, when they look at it in the context of the film soundtrack where those stems are very, very clearly defined and you have, this stem is for the audience, this is the music, the characters on screen can't hear it obviously, so it's very, very easy to divide things up when it comes to a film soundtrack and understand the conventions of that experience. 

			But with games, I think that the way that the music and sound support the experience, it's a completely different thing. VR is going to magnify all that because it's just going to show people, and I think just doing it will show, doing it, approaching it as a film will show what's wrong, if you see what I mean. It will just be evident that it doesn't work, because it, again, if you want to pull people in you can't be treating them as an audience, so you've got to find some kind of sound that's sort of emotionally resonant. It's musical if you want to evoke emotion, if you want to "make people feel but doesn't sort of draw attention to itself as music" music. A music stem. And so I think that's going to be very, very interesting in the next few years. That's something I would like to get involved in. I'm not at the moment, unfortunately. VR, I think, presents some amazing possibilities for audio.
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			Lance Hayes' name is synonymous with the Forza Motorsport franchise. For his work on the series' games, Hayes balanced business, technical, and creative responsibilities to create highly dynamic scores and user interface sound design. Hayes has also managed sound projects for a wide range of other clients.

			When did you get into game audio?

			I got into game audio in about 2005 when I'd gone to GDC, met a bunch of folks, came back to Seattle, started talking to everybody I knew that had anything to do with games,or audio, and was lucky enough to hook up with a team that was working on some casual titles. So I started doing that in about 2005 and kept working on from there. In 2008, I was contacted by Microsoft—well, not contacted directly, I should say. They put out a call for composers, for Forza Motorsport 3. They were looking for someone who could do electronic music as well as work in games. I applied, sent in my materials and it turns out they've been talking to about fifteen composers, and they like my work. They liked some of the demos I turned in, and the fact that I was willing to work with FMOD for the implementation of some of the UI sound design was a big plus, and that's where it all started.

			And you'd previously done some work as DJ Drunken Master?

			Yes, DJ Drunken Master. That's a bit of a misnomer now. My wife, who at the time was my girlfriend, suggested that the name for my project would be a little more exciting if it wasn't stupid. And, so she kind of came up, she said something like, "You're like a drunken master," and then DJ Drunken Master got stuck on the front of it, and before we knew it that was kind of the running name for a project that got picked up by Warner Bros. for a whole bunch of Matrix property content, including some trailers, TV specials, a bunch of bonus DVD stuff that's on the Blu-Rays, as well as the original releases. The Animatrix, there's a bunch of stuff in The Animatrix. So I, basically, I own that name now, I live with it, it's mine, and I accept it. But as someone who changes diapers more than he gets drunk, I feel like it's a bit, you know, misleading [laughs].

			Coming from the world of writing linear music, how did you make the leap into writing game music?

			That I actually had to learn about. Like I said, I went to GDC and just started taking in all the lectures and the talks. I started reading and talking to people. And part of it was also just, the original work on Forza, the idea for Forza 3 was that it was going to be played back, jukebox-style. But part of the project also included, as I said, the sound design, implementation, and then I was also going to be responsible for doing a little bit of adaptive content, which at the time was something they had never done. So I worked closely with the team. We walked through the entire process, and before we knew it we actually had created some adaptive content. I was learning a lot on the job, for that project.

			Can you explain what interactive or adaptive content means to you?

			In that case, we were doing a horizontal remix style, so basically it was going to segue from one section to another as you play the game. Depending on where you were in the race, you would have a different stem of music playing. Adaptive content is where the music is being handled by the game engine and the audio engine. They're talking back and forth. The player is inputting their information in at the same time, and it spits back a performance of the music in such a way that whatever the player is, wherever they are in the game, or whatever section of the game they're in, is getting scored, very cinematically, ideally cinematically, or, possibly, very directly. Sometimes, like Guy Whitmore's work on Peggle 2, where you have this one-to-one relationship, it's a fantastic, very, very direct approach. And there's everything in-between. There's games where there may be, like Fez or something like that, [the artist] Disasterpeace where the music is just playing and it's just back there, and it just fills the environment as you're in that area. And then there's like Forza 5, we're in-between. We had deeply implemented sections for the Home Space, where we would have twelve layers of music that would play back depending on where you were looking at the car, what you were doing with the car, and then you would go out on the travel sections and then new music would start up based on going to the travel area, and it would all seamlessly occur. There was no stop, there was no load, there was nothing, it was just all happening as you go through.

			Are you still involved in the implementation process of your music?

			For the bigger projects, they're just so big—for Forza 5 there was someone whose entire job was implementation. For smaller projects I've been directly involved. Like I said, for Forza 3 I actually did the implementation for all the sound design. So it kind of depends. And then there's everything in-between. Some of the casual jobs I've done, I've created implementation charts for them to employ, but they may have had their own custom engine. Kind of a little of everything. Doing your own implementation is great and it's a fantastic way to really learn about how music or sound is actually used in the game, but it's not always practical, depending on the size. I mean, if the game is this huge sprawling massive project, it's just not practical.

			And how about sound design? Are you still creating sound design, as well, for games, or are you primarily the composer now?

			The last time I did sound design for Forza was Forza 4. I actually contributed to the UI sound design for that as well. [For] Forza 5, the music timeline was so compressed and we were doing so much work for that, I was composing 140 minutes of music in about fourteen weeks, so I was doing about two minutes, up to five minutes of music a day, depending on where we were on the cycle. So there really wasn't time for me to do anything else. It was just kind of a mad dash because of the Day One release, because it was the launch title for the Xbox One, they just didn't have the latitude to have me do other projects. I came back after we were done with the music and I wound up doing...I did do sound design for the career videos, so all sixty of the career videos that are in Forza 5 I helped put together the sound design, edit the VO, and did all the 7.1 mixing for it. Yes, so I guess I'm mistaken, I was still involved with sound design! It's just such a big project.

			Composing for Forza 5, where a lot of the sound design is in a very specific frequency range, all of these car sounds— did you take that into consideration when you were writing the music?

			Absolutely. The big problem, obviously, with a game like Forza—and it's not a problem, it's just what the game is—the cars are king. The audio from the cars is a big part of how players respond to the game. It's their biggest feedback that they get aside from the actual rumble of the joystick, and the visuals, is the sound of the car and how it's performing. They have to be able to hear their cars, for the most part. So for the music, we tried to pick a lot of bass and high content. We left the midrange kind of, not scooped out, not deliberately, but we didn't focus on a lot of brass. I mean, the choir's all female. There's no choir in the race sections, but had there been, we took that into consideration. So basically the string parts were mostly a lot of low bass and cello, and a lot of high violin stuff, and I tried to kind of keep it out of that middle range as much as possible.

			Can we talk a little bit about your approach to Forza 5—in a way, it was quite radical to say, "Well, we're going to do orchestral music for a racing game." On the other hand, Forza 4 kind of had hints that you were heading in that direction anyway.

			Right, and Forza 5 is still sort of a hybrid of electronic and orchestral and choir sounds. It was deliberately designed [that way]. The idea was that as the Day One title they [Microsoft] want it be extremely exciting, and a big wow, and a different approach.  Obviously we very carefully mined that territory. In Forza 3 and 4 where we had really a lot of elegant downtempo electronic music and they felt like it was a great launch pad for Forza 5, but they wanted to add something that would just take it over the top and a full orchestra is a great way to do that. Plus, it allowed us to expand on the concepts of the Forza sound is essentially sort of this chilly, sort of a cool aesthetic. Very showroom. And so for a lot of the string orchestra stuff I didn't use vibrato. It's not romantic,  it's more cool and more modern, where possible. We sort of tried to take some of that same aesthetic and apply it to the orchestra and to the choir as much as possible.

			Any thoughts on why many games that have not traditionally had orchestral music have recently taken this route? Not just Forza, but others, like Peggle 2? 

			I think that the industry as a whole is becoming more and more savvy every year about using audio to create robust experiences. Using live players in your musical score is such a fantastic way to really propel the long-term playability and feel of any game forward. I think we're seeing a crop of audio directors that have the tools and see the opportunity to make a statement that will last after the player puts down the controller. Orchestral music is certainly one way to do that. 

			For Forza 5, the possibility of an orchestral treatment had come up in the past, but the timing wasn't right on previous editions. I believe that Turn 10's Creative Audio Director Nick Wiswell saw the launch of the Xbox One as a watershed opportunity to really try something new and went for it. I also think the launch of the new consoles brought about a concerted effort to take everything, including music and audio, up a notch.

			Where did your inspirations come from for Forza 5?  I remember you said something at GDC about 4AD. Was there a particular inspiration for the drum track?

			We wanted the music to be as cinematic and exciting as possible, so I was listening to a lot of film and classical soundtracks for inspiration. The score pays homage to many of my musical heroes, with lots of lydian, mixolydian, and unresolved chords to move the player forward through the various stages of the journey to the race. The quieter moments at the beginning of the game, before you head off to go race, borrow from post-romantics such as Shostakovich, Howard Hansen, and Mahler. Contemporary musical influences included Thomas Newman, Jerry Goldsmith, even a little Carter Burwell. The ethereal female choir tended to lean towards light opera with a nod to Marty O'Donnell's work. Both tend to harden up to intensify like sections of Verdi's Requiem, etc. when the pre-race section kicks in. 

			As far as the piano, electronic percussion, and synthesizers go, they were designed to support the string and choir sections during the Home Space sections and to play as complimentary arrangements when the mix called for it. Once you headed off to the race they became more or less parts of the overall arrangement and were no longer expected to play an isolated role. And, yes, I'm a diehard 4AD fan. I'm also a Ghostly International devotee, so the keyboards and electronic elements were an evolving blend of bands like Lucine, Tycho and Solvent. You may also hear some nods to Ulrich Schnauss peppered with some old school This Mortal Coil and Tangerine Dream influences in there as well.

			The race music was very cinematic, with layered electronics, percussion, and strings, with an emphasis on adaptability. It was also continuing the emotional arc of the journey as its climax, as well, acting as a game indicator of your performance during the race. The music itself is an amalgam of grungy, overdriven, bassy electronic music mixed with a more classic cinematic action-sequence sensibility. No choir is in the race, so we leaned on multiple layers of strings and percussion to create the atmosphere of excitement that permeates this section. 

			The live percussion and drums featured in the soundtrack live in the cinematic-to-powerful range by design. Their job was to propel the music forward early on and then to become very exciting and driving during the race. This is where M.B. Gordy's work on the drums really has a chance to shine. Some of my original mock-up drums made it in as well, and there are even synthetic string parts that are included to enhance the player's race experience. Tremolo strings are layered throughout and faded in when you approach a car you are trying to overtake, for instance.

			The overall arrangement style was guided by Nick Wiswell's vision. After I created a number of initial orchestral/electronic hybrid mock-ups, we would do some tailoring and spent a lot of time talking about what various arrangements could do for the uniqueness of the score. Once the specific instruments were decided on, I got started working up the music. It was also an honour to work with John Broomhall, who composed four of the eighteen tracks. He brought a slightly jazzier quality to his sections that acts as a nice counterpoint to the rest of the soundtrack.

			Was there any consideration of going beyond stereo for the music, since racing games tend to rely quite a lot on surround and many players would have surround? I'm just curious why games have continued to use music primarily in stereo while mixing the rest in surround.

			Because so much of the player experience during the race is derived from receiving feedback from the sound design, the team has to be careful not to overpower the mix. The cars are all around the player during a race and surround helps them, along with engine sounds and tire squeals, also in surround, determine how their performance in the race is adding up. The music was required to play in concert with these needs.

			That being said, I had a hand in various parts of Forza 5's audio and was called on to create the surround mixes, including surround music, for the in-game Career Trailers as well as surround music mixes for the Launch and Attract trailers. I've also worked on titles like Xbox Fitness that has a surround music soundtrack so it's a bit situational, but I agree that on the whole there is a tentativeness in the industry to really embrace surround music.

			The Forza 5 music was mixed quite low, and in some instances (e.g. the Maclaren P1) nearly not there at all, although more prominent when the game was downmixed to stereo. Was there a conscious choice to leave music very low in the  mix to enhance the sound effects?   I'm curious why, in that case, there was no option in the game to shut music off altogether?

			The audio team designed the sound design/music balance to reflect the player's need to experience multiple layers of crucial audio feedback simultaneously. With all of the aforementioned audio feedback coming from the sound design elements, they decided that presenting the music at that volume allowed for maximum feedback while simultaneously creating a cinematic flavour to the race. While it does take a little manoeuvring, you can adjust the music settings. Once you begin a race, wait for the three, two, one countdown to end, immediately hit the start button. This allows you to enter the pause menu. From there, you'll find the music settings for the race and the menus.

			Were you involved in the orchestration of the music as well?

			Well, I wrote all the parts out on a one-to-one, but there wasn't time. Again, I was actually finishing writing parts as we were going to some of the sessions. Because of our timeline and the crunch, so we brought in Lennie Moore, and he actually did all the transcriptions for us and did a brilliant job. He was actually able to get all the work done very quickly. We were joking at Skywalker, where we were actually doing the orchestral sessions, and he was actually bringing out the sheets of printed music as they were drying. Literally, it was that tight, this whole thing just got pushed right up to the window, and we were right out the door, like right on time. A lot of it had to do with E3 that year, too, we were trying to get a lot of the content ready for E3 presentation materials.

			How did the session musicians handle that pressure?

			They're great. Paul Lipson actually put together our sessions for us. He was actually the music director on the project. He came over from Microsoft Studios and did this for us. And, he was unbelievably great at putting together a top-notch team in San Francisco. So that was the Skywalker strings, with Leslie Ann Jones, who was working on that project, over at Skywalker Sound. And then, at Avatar in New York, we had the New York Film Chorale, which was—they were great singers, and in both cases they pretty much got everything on. So it was a really small ensemble, and they were all like first-chair players. They were fantastic. They did a great job. So they didn't really have any trouble with the music, plus, the Forza content, particularly the Home Space, is very—a lot of sustains, a lot of ambience, so it wasn't maybe as challenging to play in some cases.

			Can you explain the vertical layering technique in Forza 5?

			So basically, for the Home Space in Forza 5, we have twelve stems that are playing simultaneously, and they're basically just playing constantly underneath the main mix, which you're only hearing maybe part of, at any given moment. There are a few junctures where you hear almost everything, but I don't think you hear all of it at one time. So if you can imagine like in a DAW [digital audio workstation], when you're watching music playback, you might have a bunch of clips that are playing at one time, or stems, so you have guitar, bass, drums, percussion, synthesizers, and it's all just playing at one time and that makes up your track. 

			Well, imagine taking out part of that and doing a remix, so you have just the guitar playing, or you have just the drums playing, or you have the drums and the bass. Or something like that. That's all it is: you're basically just sort of doing this but you're doing it on a bigger scale with a lot more content, and possibly over a lot longer period of time with a lot longer, you know, many, many tracks. So it allows you to create different feels of intensity, and you can get very granular with it. I mean, you can have very subtle differences between different layers. Or it can all be playing back and get very exciting. That kind of thing.

			Can you explain some of your instrumentation choices for different games that you've worked on?

			I love working on indie games because usually you have a lot of latitude to kind of create something that hasn't even been done, or a combination of instruments that isn't, you know, maybe existing, going through and just being able to create crazy tools or effect combinations, things like that, is really common.

			I did, on one larger project, have that same opportunity when I worked on the Stranded music for the Gears of War 3 game. I was commissioned to create about twenty-five minutes of protest music. And what they asked for was music that would be created by people who didn't have any technology left. They had very little power, they were living on the edge of extinction basically, but there were thousands of them. So they were making their own instruments and they were recording it with really rudimentary equipment, maybe like cellphone technology or something like that. And so I actually got to make instruments for that project. I created a thing called the ladder harp, where I took a eight-foot extension ladder, or an eight-foot, I should say, step ladder, and ran fishing line across it, and I was able to sample that, with a bunch of microphones, and then put it into Kontact instruments and then play it back, and it sounds terrible, but if I just massage the tunings a little bit I could get it to actually sound like an actual instrument. And I was able to do things where I created other crazy hand-held things and lots of things I could pound and tap. And I brought in singers, who sang in a more naturalistic style. So we had a great time working on that. So that's kind of one extreme, where I was able to actually, literally make instruments, and on the other side, in a game like Forza 5 where you have obviously an orchestral focus, they have expectations. They know what they want to hear, they want it to sound a certain way, and also there's other limitations about, you know, budget, time, things like that.

			What do you think are the biggest challenges for game composers?

			Adaptive content. Understanding how it works, getting over the hurdle of learning the difference between adaptive and linear composition. In my teaching work that I do for Pacific Northwest Film Scoring, most of the composers that come in that are getting their master's in film scoring have already scored films—indie films, some of them actually worked on some slightly larger projects. Sometimes they've done a little game work, often for smaller titles, where they really just threw a couple of minutes of music over the fence. But the entire adaptive concept is very complex, and it takes a little bit of understanding. That's why I usually recommend to all of them, in my class, we usually do implementation. It's really important, I think, for anybody that's working with composition to also do some implementation if you're going to work in games. Just even if you just do it for yourself, going and downloading FMOD or Wwise or any of these other project-studio software, you should basically do it and get it going because it opens up an entire world, an entire understanding that you didn't have before.

			But it's not just a technical leap. It's a creative leap as well to try to think in that way. How do you get students to make that leap?

			Well, part of it is by doing, I think practically, just going in and just doing it is the easiest way. It's one thing to describe peeling the orange, it's a whole other thing to just say, "We're going to start doing this adaptive project, and you're going to have three layers for intensity, and it's going to be a horizontal or a vertical remix, and we're going to have three stems." And so we do a project like that, and they just get into it. We also—I show them examples from existing titles. I'm partial to Red Dead Redemption, so I have lots of examples from Red Dead and how they ease through the different stems as they go through the different areas of the game. Things like that. I'll show them practical examples, we'll sit down, and I bring in some of my stems from my projects, and they can see how that all layers out, and then the light goes off pretty quickly. Getting into it and learning how to loop things properly is another trick. Anybody will tell you, I think, too, once you get into it, too, there's a little bit of guesswork when you're first starting out, like, "Well, we've got this new system, we're going to try these new things, so let's just try making some content." Prototyping becomes a big part of it. We did a lot of that for Forza 5. We prototyped like crazy for Forza 5.

			What are the significant differences between composing for indie games versus Triple-A titles?

			They're all different. I think the biggest difference I've noticed was, working on smaller indie titles, you have a lot more latitude to just sort of create assets that you feel will be the best that they can be. And you also get some latitude based on the fact that they may not have an audio director. You may end up actually being the de facto audio director, sound designer, and composer, so you get this kind of fun like, "Wow, I'm a kid in a candy store." You get to do whatever you want. Just as long as it works and the principals are all happy with it, you can kind of go wild. And you get to do your own prototyping. You get to do your own testing. If you want to come back to the team and say, "You know, we could do something more elaborate with this," or do some adaptive content if you like, you're completely at will to do that.

			The larger the project gets, there's more oversight. It's a different set of challenges. It's equally exciting, especially on a game where you have deadlines and there's a fairly big budget involved. The expectation is that you've got to thread a needle at a thousand miles an hour as you're going by. Versus working on a project where you might have a year to write ten minutes, fifteen minutes of music, or something like that. They're just different, they're very different experiences.

			Can you tell us about an indie game project that you worked on?

			I had a great time last year working a piece for Hipsoft. It was the Build-A-Lot Mysteries. And it was a great project to work on because they wanted scary music. They wanted haunting music, but they didn't want it to be too game-like. In the past, most of the work I'd done for them sounded like casual game music. It was light, easy. I would write a lot of music that would just be kind of very sweet-natured. And this one they went in a totally different direction, they're like, "No, we want this to be really scary. We want this to actually be frightening." I'm like, "OK! Great!" So I basically wrote this stuff that was kind of a montage of sound design elements, and really creepy sound effects, stuff along with extended string technique concepts and lots of weird trills and trickling, plucking notes, and strange. I did some really fun stuff with brass, and woodwinds, where I was doing a lot of pitch-bended stuff, and it was a lot of fun to work on. And they really loved that, and they thought that was great. And so that was a fun project because I was able to totally cut loose and create this incredibly atmospheric music that was completely different from the other things I was working on at the time, particularly.

			What kind of tips do you have for people that are trying to get into the industry?

			Implement. Go into implementation. Just download FMOD, download Wwise. Download any of the programs that are [available]... Unity. Get into Unity, and just start doing some work. There's demos: Damian Kastbauer did a great demo for Wwise. If you just get in there, it teaches you pretty much the basics of what you need to know. That's a great place to start. Obviously having a good demo reel, and then networking. You can't network enough. If you're not working you should be networking, basically. It's kind of the old adage, but it's true. Go to every event you can, anything that's either local, or national, anything you can travel to. PAX, any of the PAX events are fantastic. GameSoundCon is amazing for audio. Looking at GDC is kind of a must for everybody to go, particularly when you're starting out, and even when you're in it for a long time.
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			Through his QA company Top Star and extensive journalistic activities, Rich Heimlich was a leading voice in game audio during the 80s and 90s. His endorsement of the AdLib Music Synthesizer Card resulted in it becoming widely adopted as the first game industry standard for soundcards. Heimlich these days focuses on developing high-end game audio devices, for example the EDGE Acoustics headsets.

			Can you give us an overview of the pre-Sound Blaster years?

			One of the biggest things to know about the audio industry back when it dawned was it was very similar to the film industry. There was sort of a silent industry, and then it evolved very much like the movies did. In this case, audio as it is even today has always been viewed by many people as the ugly stepsister of video. And that's pretty much where the story begins. Everybody looked at audio as just an extra. Something that we'd get to at some point, but nobody really cares about audio. They care about video. And if you go back to the dawn of the PC industry, you had IBM out there that creates the first PC, and meanwhile there were many other platforms available and most of them were better with sound, but the professionals, the PC people viewed those as toys. So if you wanted to play a game, you bought a toy. You bought an Atari. You took that home and hooked it up to your TV and you played games on it. The same thing with an Apple II. Most people hooked it to a TV monitor. So again, it wasn't a professional tool. So the PC starts to evolve, and of course it had to start out with basic audio. And in this case we're talking about a silver dollar sized monochrome speaker, whose sole purpose was to go "beep" when you turned on the PC. And that's what it did for virtually the entire life of the PC. That was 99% of its entire use. And we pretty much dealt with that for a good number of years. All the way through the early 80s, into the mid-80s and towards the end of the 1980s. Then in about 1985, we started seeing some real alternatives. Companies like Covox came out with the Speech Thing. We had a company called Hearsay that came  out with something called the Hearsay 1000. And so all of a sudden these novel new products were coming out trying to revolutionize the PC industry from an audio standpoint. And they just couldn't gain any traction initially, but they were certainly curious.

			One of the other pieces of software that was interesting in the mid-80s was a piece of software from AccessSoftware called RealSound. And here was an effort where everybody else was going hardware, and Access was coming up with a software solution that anybody could use. The issue with it was that of course with that basic hardware, we were pumping out digital sound out of this little monophonic speaker, and the hardware wasn't up to snuff. So anytime you wanted to play a sound sample, you had to stop everything that was going on in the foreground. So we had a golf game we were working on and the golfer would swing, you would hear the "thwack" hitting the ball, the entire video would stop. You waited for the sample to finish, and then a swing would continue. And that was their idea of a solution. That's how rudimentary things were back then.

			Then in August of 1987, I get a phone call from a guy named Martin Prevel, and Martin was a music professor and he had got an idea. He had been working with Yamaha, and their YM3812 FM synthesizer. Just kind of a piano playing chip. And his idea was to take that, couple it with a headphone jack, and put it in an expansion card for PC. And so he went about trying to sell people on the concept and got nowhere. He went to all the various shows which back then would have been still CES and ComDex and other local shows. And he would give out these $300 developer kits to any booth that would listen. And in this case, what he didn't realize was he was giving out these kits to marketing and PR representatives. They would take those kits, promise him the world. Hey, we'll give this its due diligence and go home, hand them to their kids, and their kids would play piano on them, learn to play piano, and that was all that ever happened with them. So months and months and months of this went by, and he's just getting more and more frustrated and realizing he's getting nowhere, and he's quickly going broke. So still thinking he had an idea, he started looking around, and he found my company. So I had a company called TopStar. We did third party quality assurance for the game industry. We were the very first people trying to do this. And at that time we had a good segment of the industry's clients, so he figured, "Hey, this guy's talking to the people I need to talk to. Let's see if we can get him to like our product and recommend it, make some introductions." So he flew me to Toronto. I took a look at what he had. It was clear to me that this was evolutionary. It was much, much further ahead than anything I had seen. And I felt like I had some clients who might be interested in this product. So I told him I thought I could help, and I went back home and started calling some of my clients, showed them the product, and they started to believe. And prior to that nobody believed. So contrary to what you may have heard, Sierra On-Line was not the first one to come out with sound. This is a story everybody has told. It was actually Taito and a company called Velocity. Both were clients of ours and we were going to rush these things to market. They were late products and we were able to get them to build in support for the AdLib card. Velocity made a jet fighting game, so you can imagine just with FM synthesis, rather curious to try to get the jet sounds out of an FM synthesizer, but we pulled it off. There are gun sounds and whatnot. So those were the first products to actually jump out to market with AdLib support.  AdLib quickly gained market share. The developer base grew quickly and they started dominating that market. The curious part about that is dominating the market then is not the same thing as dominating the market today. Back then the idea of the biggest seller, the biggest seller would sell 250,000 copies in a year. Or even 250,000 over the life of the product. Today 250,000 units would be an abject failure. You'd have to do at least that per month to be on the charts. So it was a different timeframe. It was much  more of a hobbyist environment then. 

			One of the things you need to understand about that timeframe, and how basic it was, the PC and all of its clones, IBM and different companies back in those days, had a very basic design. You had a computer in which most clones didn't even have a time or date chip. When you turned on the computer it was January 1st, 1980 at midnight. And if you didn't set the time or date, that's what all your files were stamped as. And you turned off your PC and you turned it on again, and it was January 1st, 1980 once again. To get around that, you actually went out and bought products to supplement the PC. And this was the beauty of the PC, where you could say, "Oh, I want more memory". And of course gamers want more memory, so they would buy memory. Or they would buy a tiny date chip, or they would buy a new video card, or in those days a fledgling hard drive which came in those days on something called a hard card, which was an expansion card that you put in your PC. The problem was that almost all of the PCs of that era had three expansion slots. So as a gamer, you were really put up against a wall here. You had a situation where you wanted to add something like enhanced sound, but could you really afford to take up that critical space? And this was something that AdLib at the very beginning found out they had to fight. And one of the biggest surprises for most people today might be the realization that we actually had to push the consumer into adopting sound. They didn't want it. They actually fought back against this. And AdLib had a very difficult time gaining consumer acceptance. So they had to convince people that it was worth this valuable landscape to add this $300 sound card that would essentially, as far as they were concerned–many consumers–do nothing but let them play piano. They couldn't see the correlation between the growth in games and how much better it would envelop them and make the experience that much better, and giving up that space for a clock chip or a hard drive, anything that they might want to do later. God forbid they wanted a better video card. And that was always, again, the ugly stepsister problem. 

			In your book, you mention that the AdLib Sound card had difficulty getting people to commit to it, and yet, by 1987, you have the Commodore 64, which had more advanced sound, so surely the gamers were all over saying this is what we want, we want great sound. So why did they have difficulty convincing people that you need good sound?

			So the reason that you had difficulty with convincing people with solutions like the Atari ST, the Amiga, the Commodore 64, again, all of these products were viewed as toys. Parents bought them for their kids and the kids used them to play games and parents saw that and immediately made the distinction that these are toys, these are game machines. They're game platforms. And of course all this predates the Xbox, PS3, PS4, so this was fledgling thinking back then. So they were forever branded that way. Professionals of course used the Amiga. I loved the Amiga, but it was 90% of the time still used as a game platform. And graphic artists jumped on it, but graphic artists at that time weren't even called graphic artists, they were just crazy people, doing things nobody understood, and so that was that outside thing. So then you get the PC, and you get all these powerful pieces of software that start to push heavily on the business side and more and more parents now have them at home. So the kids started realizing, hey, here's a machine, my parents aren't using it all this time, and I'd like to use it and there's all this software coming out for it. And within short order the PC software section dwarfed every other section in stores. So it sort of was an odd chicken egg scenario, where the PC just ultimately prevailed. And so we ended up with this odd situation for gamers where we had a platform that really wasn't built for games or for audio. In fact, the exact opposite is true. For years we had a problem convincing anybody that the games industry was actually the driving force behind the PC marketshare. And some of the best named people in the industry, press people, pundits, took years, decades to figure this out. And it wasn't until… really the first sign of this was Myst, that really surprised everybody that wow, you can sell millions of copies of a game on a PC platform? Sierra had success when they changed from a text parcer interface and went to a graphical interface and all of a sudden their sales were up tenfold. They had alienated half of their existing customer base, but they were hobbyists, so they alienated 125,000 people and gained two million. It wasn't much of a trade off there, an obvious trade off, so not much of a loss. And that really speaks to how that end of it, the toy segment, ended up falling by the wayside. 

			So into this whole maelstrom of trying to convince the consumer to go for this, AdLib was able to gain a decent marketshare, started selling a decent number of products, and it was the only product that had done so up to this point, but they were still fighting an uphill battle with the consumer. We were able to get them more and more support, and game companies kept pushing out that, "Hey, if you want the best experience you need to experience it with an AdLib, and so you should really look down this path," but they were continuing down that line. Now meanwhile, other people were taking notice of this, and one of the biggest people who took notice of this are the folks at Creative Labs. They were watching this from afar. In fact they weren't even called Creative Labs then. I think they were Creative Technologies. [A] Singapore company, and Sim Wong Ho, their CEO, had basically noticed all of this and come over with at that time an inferior product called Game Blaster. It was actually less capable than the AdLib's FM synthesizer. It was by barrels-full a worse product. But anyway, he was able to sell the Game Blaster to Tandy, to the Radio Shack people. And that gave him the money to be able to go forward, and create the next product. 

			So meanwhile, Tandy had this product that essentially no one wanted and it sat on their shelves for years, but Sim was happy and they continued forward. Then later, and around, oh, I would say, mid-1989 I receive a phone call and it was Sim from Creative, and he had said, "Hey we have this product, we think you might be interested. It's called the Killer Card." And, I didn't know what the Killer Card was but it's certainly an interesting sounding name, and so he asked if I would like to see it, and if I liked it, would I do the same thing that I did for AdLib. And I said sure, let's take a look at this. So he flew me out to their offices. I took a look at it, went through the whole presentation with him and walked away stunned. I knew immediately this was the next generation. This was leaps and bounds ahead of everything AdLib had created previously. I was so shocked by this that I got home, called up AdLib and got Martin on the phone, and said, "Martin, I've seen the next generation. I've seen what's coming next. It's this Killer Card from this company Creative Technologies". Martin said, "Pshaw. You're completely nuts. Nobody is interested in anything those companies are doing. We've got the next big thing." And I said, "Oh, what is that?" And he said, "We're going to take our product and go from a quarter inch headphone jack to an eight inch jack. It's going to revolutionize the industry." And what's funny is at that time I was writing a column …one of my columns for that month was AdLib will be surpassed by Creative Technologies within a year, and as luck would have it, this is just total, I wrote that as a lark, and eleven months later Creative Labs was ahead of AdLib. So it took them only eleven months to surpass them. 

			Okay, so along comes Creative Labs…

			So into this, now we get Creative Labs. They come into this market. They've got this new Killer Card, that they've rebranded as Sound Blaster. And the Sound Blaster is evolutionary, It takes the same Yamaha chip that AdLib had put on their card, and you have to remember that AdLib is not a technology company. It's a music professor who came up with an idea, took an off the shelf part, coupled it with a headphone jack and stuck it on a card. Not a whole lot of technology there. Creative on the other hand, they're all engineers. They all have an engineering background, they come at it from a different perspective and a different hunger. So they take their venture capital and they immediately go to work on dismantling AdLib. They come up with the Sound Blaster card, they hit the market with it. It's cheaper than the AdLib, it had more features. If you ask somebody today, what caused Creative Labs to really surpass the AdLib, what was better about the Sound Blaster, virtually everyone gets it wrong. Everyone says… they look at the feature set of the Sound Blaster and say, "Oh, it had digital sound. Digital sound was the deciding factor." Totally, totally wrong. The digital sound portion of the Sound Blaster didn't actually get any support whatsoever for game developers for up to two years after Creative Labs had already surpassed AdLib. So it had nothing to do with their success. In fact, the most used app at that time for the digital sound side of the card was a silly parrot that was in everything and it did exactly what it sounds like. It parroted back what you said. If you said, "Polly wants a cracker?" It said Polly wants a cracker with a slight little pitch shift. And that was a popular app, in fact so much so that  when I did the book, we had to include a new version of that. And people wanted a new parrot. And that was years later, so this silly little parrot stuck around for quite some time. But the real reason that the Sound Blaster beat AdLib was the fact that A, it was cheaper, and B, you got more usable features. And again remember what I said about the limits on landscape, real estate in a PC clone. You had limited slots. The Sound Blaster had a game port built in. This was key. If you wanted to use a joystick and you had an AdLib, you had to make a choice or you had to take up another slot and spend fifty bucks on a game port, just a literal joystick port on a card. So you're wasting this huge slot and spending fifty more dollars. Or you can buy a Sound Blaster for $90 less than the comparable AdLib and a game port, and get them both together. That was a killer combo. That's what made it the Killer Card. 

			And people, the gamers jumped on this en masse. The numbers all of a sudden started dwarfing everything AdLib did, where sales were in the single digit thousands in a month, Creative immediately started selling ten, twenty, thirty thousand a month. Sixty thousand a month. And they were quickly over a hundred thousand a month. So the numbers were exponentially larger. We were still having some of the same issue however. We knew this market was much bigger than what we were tapping into. And at this point, a number of us started getting together and talking about what we can do to help push this to its fullest extent, to realize the full potential. We realized that the manufacturers of the cards needed to keep up their end, keep pushing the feature set, keep providing the better product. We also needed help from the music side of things. We needed help from the developer side of things and we needed help from the consumer side of things. So the manufacturers did what they needed to do. 

			Then there was somebody out there by the name of George "The Fat Man" Sanger. He provided virtually all the music for all the top games out there. He's an award winning musician. Creates great music in all of these games. So we had that segment covered. Then you've got John Miles, who most people today the only way they know his name is the Miles API. The Miles Sound System. John created this whole API tool that helped developers to easily plug in sound for any product that came out. And without having to worry about new versions of the hardware, and not having to worry about really understanding sound at this lowest level. He took care of all of that. I handled the consumer side of things. I was out there writing columns for different publications: Computer Gaming World, PC Games, a number of them, and just telling consumers, here's what's really exciting. Here's what's coming for Christmas. Here's why you need to buy a sound card. And that combo of all of those four areas really pushed this thing to the next level. 

			When you say you were telling consumers why to buy these sound cards, what were you telling them?

			So what did I tell consumers that was interesting about the sound? First of all, it was a much more enveloping environment. Remember, we're talking about the difference between the silent era and talkies. It was that dramatic. You had games that today you could not even conceive of having no sound and that's what we had: games that were meant to scare you and had no sound. We had first person shooters with no shooting. Sports games with no sports sounds. It was just ridiculous. So to be able to paint that picture, to talk about the enveloping experience that you would get; almost a surround sound before surround sound, that seemed to be the angle that would most that most interested consumers.

			What was the market like in those days?

			One of the curious things about the early days, it was very much like the Wild West for a lot of us. There were no rules, everything we did we had to learn for the first time because there were no tools. There were no guidelines for how to pull off different tricks or techniques. We had to invent them all. Remember, I owned a quality assurance company,. It was the very first one so we had to come up with the whole idea of how you test somebody else's products. So we were used to this kind of thinking outside the box, and most of the developers that I worked with fit the same type of out of the box thinking. Some of the most creative people I've ever met in fact, virtually all of the most creative people I've ever met come from the games industry. 

			So we've talked about how audio is the ugly stepsister of video. And it still is that way today, as much as we've learned. Today a gamer will think nothing of spending $600 on a video card, but if you ask him to spend that kind of money on a sound card or headphones, they'll look at you like you're crazy. Anything over $50 is just more than they had anticipated spending. So they will often ask why they need to bother. And one of the examples I give all the time is well you can use a butter knife as a screwdriver, but it's far from optimal. Yes, it may get the job done messily, but you really want to use a screwdriver. So when you want to get the best possible audio experience, you want a product that was designed for audio, and especially for gaming. What most consumers have no concept of today is that 99% of the products in front of them were designed for an entirely different medium; music. And music is all about experiencing being enveloped by that experience, to just be enveloped by the sounds so manufacturers of headphones enhance the output of their products. So what you're getting is essentially their rendition of what they think music should sound like. In the case of Asian companies, Asians tend to like a brighter sound, they have a brighter ear, so you get coloured highs. American consumers love their bass, so we have companies like Bose who boost the bass factors above what the original music intended. If you hear something with a flat response, that is, the music as it was intended to be played, you'll be completely shocked. It will initially sound a bit dull to you, but in time you'll actually find you hear far more detail, detail that you've never heard before. And as a gamer, especially for a first person shooter, this is critical. You want to be able to hear all of those body sounds, all of those spatial cues that the designer has put into the game for you, and here if you use the wrong product you're  using none of them. Instead of that, when somebody throws a grenade, you get a bunch of muddied echoes that cover up all of these spatial cues. So you want to use the right product. Go out and get the product that's designed for games, or better yet go out and get something that's just a high end flat response device.

			So AdLib is attempting to stay in the game, and Creative is basically eating their lunch here, and so they decide finally that they need to come out with a better product. And they not being a technology company they turn to their technology partner, Yamaha, and they say to Yamaha, "Look, Creative is really beating us up badly here. The original product isn't cutting it anymore. We need a new product." And Yamaha comes back and says, "We can provide this for you. 100%. We can give you a product." That became known as AdLib Gold. This was going to be the next great product, and the specs look wonderful. Meanwhile, Creative Labs understands that they also are starting to fall behind. They have the same product out they've had for years. It's time to rejuvenate their product line, and they need to come out with the Sound Blaster16. So it's a rush, now, and the whole industry becomes aware that this grand chase is going to happen and whoever gets to market first is likely to be the next round's winner. What poor AdLib doesn't understand, not being a technology company, they're buying as I mentioned off the shelf parts from Yamaha. And they're dealing with Yamaha USA. Sim, meanwhile, is buying a hundred times the product that AdLib is buying, and they're dealing with Yamaha in Japan, home office, they know everyone there. So I started watching this development and noticed that the AdLib Gold started hitting odd bottlenecks along the way, and they had this chip known as the MMA chip that was a critical chip for the production of this card. Yamaha continued to have problems bringing it to market to get it to pass testing. And AdLib was getting more and more frustrated, and Creative of course continued pushing towards the Sound Blaster. And I thought this was all just good luck for Creative. 

			Then I had a call one day with Sim, and he made it clear that, "Rich, think about this, I'm dealing with the top people at Yamaha. I'm their biggest customer in this realm. They're not going to screw me. This chip will pass when I say it passes." And I had to sit back for a moment and go, "Woah, that's heavy." This guy is controlling AdLib's fate. And at first I felt it was bravado. I thought he was just kind of saying it, and you know, being a bit bold. And he would every two or three weeks would call and do a catch up. Hey, what's going on with the industry, how are things going? And I'd note that the MMA chip was coming up for testing and he'd tell me, flat out, it will not pass. It won't pass this time. Sure enough, end of the week, it wouldn't pass. Couple of more weeks it would come up again he'd say, "it's not going to pass.' And meanwhile the Sound Blaster16 is getting closer and closer and closer. SoundBaster16 finally beats AdLib Gold to market, it comes out, establishes itself, starts to get a following. AdLib now is just apoplectic with feat. They know it's all over they've lost all the initiative. They don't understand what's going on, and finally Sim calls me and said, "The MMA chip will pass this week." Later that week, the MMA chip passes. Over. Done. It didn't matter, the AdLib Gold chips, they sell maybe a thousand of them, and it just dies a quick death within short order AdLib declares bankruptcy and they're gone.

			I verified all this with Yamaha later, and they said, "Of course, this is how business works. They're our biggest customer. We're not going to do anything to harm our biggest customer for this little guy in Toronto." And poor Martin [Prevel], I don't know if you've looked anything up on him, but he passed away long ago. He's one of the guys that I really wish was here to tell the story, because first of all you look at a great story teller, and he just, he was all passion. And a fellow Canadian. 

			So back in the 90s as Creative Labs is growing their base, people start to take aim at them. And different people compete in different ways. At this point, Mediavision shows up. A company run by a guy named Paul Jain. Mediavision showed up with a product they claimed was Sound Blaster compatible. They claimed they had reverse engineered it, a new term at that time. And so at the same time that this was going on, Accolade had reverse engineered the Sega Genesis boot code, the BIOS code for the Sega Genesis. And so Sega sued Accolade. Creative sued MediaVision. The Sega suit got a bit of a head start on it, and everyone became aware that whichever suit came in was going to set the table for the other guys. In short order, it became obvious that the Sega suit was going to settle first. And everyone was on pins and needles to see what would happen, because this reverse engineering thing had never been tested in the courts. So Accolade arguing that they didn't need to pay Sega a license to put their games on the Sega Genesis because they had figured out how it all worked, and why should we pay you for this, you're not giving us anything. Creative just claimed, "Hey, you've got our proprietary software and hardware, that you've broken into, and we don't think you should be able to do that." Mediavision is saying yes they should. So Sega starts to get further along in their lawsuit with Accolade. 

			What no-one knows at this point is that Creative Labs lawyers are part of the same family of lawyers, the same legal group that is handling Sega. So no-one knows this. They're not the same lawyers, but they're from the same law firm. So on I believe it was a Friday night or a Saturday morning, the lawyers call Creative and tell them, we've lost. Accolade wins, the judgment is closed, but it'll become public Monday morning. Sim and Dick Brown decide we need to do something about this. This is dragged out for ages. They call up Paul Jain at Mediavision, and they give him a last ditch offer, and say take it or leave it, here's the deal. You're going to agree that you've done wrong. You're going to pay us a license. We'll let you put our logo on all of our boxes, but you'll pay us for all of that. And a number of other mea culpas. And they tell them you've got until Midnight Sunday to take us up on this offer, or else we go to the hilt with it. So both of them sit in their office, they wait this out, and the phone doesn't ring. They wait, and about two minutes before midnight, just like it's a movie plot. The phone rings. It's Paul Jain. He agrees to everything. They fax over all the documents, they sign everything. the next day, the news hits that Sega has lost. Had Mediavision waited twelve hours, they would have gotten everything for free. And instead, Creative walks away with this wonderful deal, and they end up making a lot out of it and Mediavision not soon after goes under, under the duress of having to pay all these large licensing fees. So that's how the game is played in the real world. 

			Did the PC companies at the time value sound? I mean, did they understand what sound was doing for gamers, for PC sales?

			Many times throughout my career and even throughout this interview I've said that audio is the ugly stepsister of video and that it continues to remain so today and it did so all through the entire evolution of audio all through the 80s and the 90s and into the 2000s. To underscore this, if you look back at a very popular product at that time, IBM was trying to make a big name for themselves after having kind of lost the lead on the PC hardware side. They had OS/2. This was going to be their big operating system. They worked hand in hand with their partners, Microsoft created, and then there was a falling out along the way and IBM decided they were going to go on without Microsoft and prove they could win this all back. So they create this next DOS /Windows compatible operating system, and it had a version 1.0 and a version 2.0 and it was gaining a bit of marketshare but they realized it wasn't really reaching consumers so they created something called OS/2 Warp which was version 3.0. This was designed to be fully compatible with everything that mainstream consumer wanted. It would load Windows and every Windows app would work, it would load DOS and every DOS app and game would work. That was the idea. So IBM to prove the point, they wanted to prove this compatibility issue actually hired my QA [quality assurance] company to do the testing on the game side. And so we ended up looking at over 400 different games on OS/2. And so we tested all of these; it took months. During this entire testing process, we ended up having a dialogue with IBM weekly, and we kept telling them we've got some problems. And the notes continued to get more and more ... alert-driven, that it's getting worse. It's not getting better. Things are not running as you would expect. These products are not working with OS/2. Finally, by the time we get done, we get through 400 plus products and literally a handful work. 

			So I get called into a meeting, with all of the highest IBM brass. Their CEO, the head of the PC division, the head of the software division, the head of the OS/2 division. You name it, they're there. I'm there. They want to know what the definition of "work" is. And so we lay out our matrix: Here's how we define whether a product works. And they identified one thing: This thing that if we look at this right, 90% of the products fail because they don't have sound. And I said "yes, that's correct. They don't have sound". And they said, "And what's the problem?" And I was dumb-founded, what do you mean, what's the problem? They said Well, they're just games. And that just.... I could not understand this. I tried to explain Gone with the Wind without sound, gave them all kinds of other examples and they just said, "No one cares about sound. These work, and you need to sign off on this." I said no, I'm not going to sign off on that. The person who hired me got fired. They basically went on, and claimed compatibility when they didn't have it and OS/2 was no longer with us today but it failed miserably on the consumer front all because they could not understand how important audio was to the consumer by that point.

			What was the role of General MIDI in the soundcard wars?

			Did I send you my patch set overview? if anybody knows my name at all in this industry other than the Sound Blaster book it's this silly little thing I did back in the late 80s all the way through into the mid-90s called the patch set overview. And this was just my way of to be honest, stopping phone calls and having to answer an endless litany of questions from consumers asking the same question a hundred times over. What is the best sound card? Or what is the best card, the best MIDI patch set? And to understand that first of all, you need to understand a little bit about MIDI and its importance to the industry. So back in the early days, we'd talked about AdLib, and they have an FM synthesizer. Well, that's not really MIDI. MIDI is the definition of instruments that are kept in a table of instruments, to be able to call up and say, "I want to play drum beat. Here is an actual sample of a drum. And samples of a drum, different drum types, different violins, you name it. So a typical MIDI patch set might be General MIDI, where you have I believe 128 different samples of instruments, and the sound cards have these built onto them. So of course, the better the quality of that sample, the better the music will be. The big, the two big players in that realm back I the day were Roland and Turtle Beach. Turtle Beach had a $900 sound card, which no one could afford, and Roland had about a $400 sound card which was at least somewhat within reach. And both sounded fairly equal, so you can tell who kind of won out on that realm. But when you wanted to hear really decent music, that was the way to do it. It wasn't synthesized in the way that an FM synthesizer chip does it. So all of the new sound cards that came out started going to a MIDI patch set. Again, a set of patches or samples to be able to play back more realistic music. 

			As I mentioned, Roland, big player, but then Creative Labs had to do this. Advanced Gravis with their Ultrasound had a wonderful patch set. And it came down to basically everybody starting to measure the patch set of one card against another, and that might be a deciding factor in the product that they buy, or for developers the product that they support. Sierra for example, Sierra Online was a big supporter of Roland. They wanted that really deep music experience for their King's Quest series and other Quest series. Adventure games, where that was important. You didn't get quite the same experience from an AdLib or Sound Blaster card. So  as time goes on, the MIDI portion of the audio industry loses steam. all of a sudden wavetable takes over, wave sound effects and digital sound and it supplants the whole MIDI side of things. The Patch set overview that I put out, you can see it if you look at it over time. In the late 80s into the 90s it's all about the quality of the patches and the different cards. And somewhere in the middle, I start adding a section of the bottom, about just sound cards in general. And by the time I end in 95, the sound card section is 98% of the document, and the MIDI section is the remaining 2% so, you get to see the evolution of that going along.

			You were one of the first voice actors for sports games, if I'm not mistaken.

			Now you go back into that Wild West metaphor and one of the things that occurred very early on I happened to be also the very first sports announcer in any PC game. That came about because Chris Weaver from Bethesda Softworks approached us to test Wayne Gretzky Hockey and we had tested a few iterations of this, a few versions of this and it was a very popular game. And we realized that the next generation should be an announcer. Let's jump on this bandwagon and be the first ones out there to do this. So I had actually convinced Chris Berman from ESPN to do the announcing for the game. And at the time I believe he wanted something like $50,000 to do it. Chris Weaver saw this and Chris is notorious for being a little tight with the money, so he's very careful there. But he decided that was way too much money and he had a better idea. He came to me, and said, "You have a deep voice. You've got a radio voice. Why don't you do it?" And I thought, "Mmm. Why wouldn't I do this? This is something I can tell the grandkids about." And so I said "Sure, yeah." And I did it for something like if I remember right I think it might have been five hundred or a thousand dollars. And so I thought I would put in a couple of days of recording samples and we'd be done. 

			I worked with our head programmer, a guy by the name of Craig Walton, wonderful programmer, and Craig and I ended up spending months working on this. What we ended up doing was inventing everything as we went along. We realized we need concatenation. We need to record every single number from zero to 99. We need to record every NHL team and city. We need to record every type of penalty, any type of interaction. We have to go to an ice rink and record the sound of a puck hitting the rink, hitting the boards. We had to record stadium sounds and crowds. All of these things had not been done before. There was no library to go to, to just pull sounds like you would today. "Hey, I need this kind of a car with this year and this kind of a door in this kind of weather. " None of that existed. So we had to sit down and record thousands of samples. And then I'd record all these, send them off to Craig, and he'd come back and say, "These aren't working." And I'd say, "What do you mean they're not working. I recorded them, we were careful" and remember, no sound studios. We had basic microphones. We found out that on a Monday my voice sounded a certain way and then on a Tuesday it sounded entirely different. Same thing on a Wednesday, Thursday, Friday, Saturday, Sunday. We then found out that the humidity was a big factor. Whether I had the sniffles. So virtually anything could impact the sound of your voice. 

			We then also found out that intonation was a huge issue. We would try to couple something like a typical snippet would be "Flyers penalty, number 27. Two minutes for slashing". When you record that straight, it sounds wonderful. But when you clip it and try to reconnect it with different pieces, different towns, different numbers, it doesn't connect properly. So we played around with different things, so on top of all the humidity issues, the differences in your voice was this connector, and we had to come up with a way to make it more seamless, the interconnection of those pieces, and we came up with what today is called 'totting'. So I would make a sound between the samples. I would say, "Flyers, tsss" and then say the next word and record, so between every phrase, I would just sit there, you'd sound like a moron, "tss tss tss" but you find out that when you connect them all of a sudden they connect far more easily. But again, we were the first ones to sit down and figure this out. In the end, you can still see a product that's out there, if you Youtube it you can find an example of it and you'll laugh your head off. It is one of the most rudimentary pieces of audio in a game, but we at that time it was cutting edge and the very first of its type. 

			So some Russian site picked up on this. I had long since forgotten this, and I sound like I'm in a [pinches nose] "Flyers penalty two!" That's exactly what it sounds like, that's how bad the microphones were and what not. But there is a funny footnote from that story, for years, after this game came out I would meet people at shows, random people, and they'd say "Do I know you?" And I'd think for a moment and go, "No, No I don't think so." And they'd say "there's just something about you, you sound so familiar." Ah, sound. "Are you a Wayne Gretzky fan?" And they'd go 'You're the announcer!" That happened for years, so that was quite a nice little thing to happen. 
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			Having premiered two symphonies even before entering the entertainment industry, Rudy Helm brought his unique musical style to Quest for Glory III. Following a career at Sierra and Accolade, he now works in a very different area of interactive audio, developing 3D simulations for the defence industry. He has also served as a chairman of the Interactive Audio Special Interest Group.

			Can you tell us the story of how you got into game audio?

			How I got into game audio was—I think, Joni, my wife, saw an ad in the paper for a composer for games by Brøderbund in Novato, California. And so I called and I got an interview, and I met a wonderful gentleman there named Tom Rettig, and although he wasn't able to hire me, with someone who did have experience in the game industry, he encouraged me to try to learn more about it and stay in because he thought I could do that. And he sort of held my hand for a while, getting to know other folks in the game industry, and was very useful for years after that.

			You had a background in music?

			Yes, I have a degree in music. I started out as a kid playing Jimi Hendrix and bands like that, and that sort of thing, and then in rock bands I started getting into progressive rock music. And a lot of my band buddies at the time were saying, "Rudy, why are you so technical about the music, why don't you just lay back and just be simple?" And I kept hearing that all the time, and so in order to help not go to fight the Vietnam war, I decided to get a deferment by going to college. "Rudy, what are you going to do in college?" OK, I think I'll take music. So I took music. Well, you play guitar, you can't go to the school...and I was around, Louisville Kentucky. The colleges that taught music at the time did not accept guitar players. So at a community college we had a piano teacher who would teach me how to play a little bit of piano, and I learned the first movement of Beethoven's Moonlight Sonata, so I learned that, and I had an audition to get into music school and I got it.

			So you started out working for Sierra?

			Going back to where to pick up after Tom Rettig in Novato—well, we kept looking at the papers, we were living in Mill Valley, California at the time, and in the San Francisco Chronicle we saw an ad by Sierra Online for a composer. It wasn't local to where I was living, but at the time I was working as an IT person for San Francisco State's journalism department. Nice gig, but I still had music in my mind and I wanted to do that. And so I went up there to the hills of Yosemite to have an interview, and it was very nice, pleasant interview, thank you very much, and then left and then wondered what was going to come of that. So I called, oh, probably every week at least once or twice for about three months, and then finally they said, "OK, you're hired."

			What was the audio team like at Sierra?

			Well, I was told at the time there were about eleven audio people there. And almost all the composers, except for two that just specialized only in the sound recording for various things and my boss at the time, the leader of the sound department, said you want to sit here with Chris Brayman and be here in his office for a while, and you're going to learn the ropes from him. And Chris Brayman did, he taught me how to—well, let me explain this. He had a game coming out called Aman Ra. He was under a tight deadline to finish his music and he was doing it mainly focusing on the Sound Blaster cards, but he needed to have his music dumbed down, so to speak, for the computers that were only capable of generating one monophonic tone, and also the three-voice type tones like the Tandy computer at the time. And so he taught me how to do that, and his game, and I knew I was doing alright, once, because I remember the boss came in and he looked at Chris and he said, "Alright, so how's he doing?" And Chris says, "He's doing stellar." "Ah, yeah! I might be able to handle this stuff." So the way he explained it to me, and the way I enacted his commands, he said, "You have a chord and you have once voice that you can do on that chord, you want to take the MIDI file" that he had, that he would give me, make sure the melody was positioned on the timeline to fire first. And then have the bass be the next pitch that would fire a split-second next. And ignore all other voices unless they were useful for, like, arpeggiated sequences. So you have this little theme with this melody bopping along, and the action going on in the scene, there is an active bassline so you make sure that your brain could hear the melody, and the brain can also perceive the bassline underneath. And the theory is, is that your brain would fill in the harmonies just naturally going on with the rest of it. And so that was a very new concept to me, but it sounded like easy instruction, so that's what I did. 

			When it came to the three, or just the other voices, still on the one-voice chip—for instance, the arpeggiated things we were talking about—I may elaborate on that a little bit, saying that sometimes this music didn't really call for arpeggios. Sometimes it did, because that was part of the thing, but he said, "Put arpeggios in there, sometimes, especially if the chord is long, if the melody is long, if the bass is long, what are you going to do between all this stuff? Better than this, hear one beep going, "Beeeeeeep," then another chord, "Beeeeeeeep," then another chord. So you would take the inner voices and let them take turns firing away so that people could hear something other than just a "beep" and then perceive a melody of some kind. Or, rather, perceive a harmonic basis of some kind. And so I did that, and that's what made him tell my boss that I was doing such a stellar job in that process. Alright, I'm in, I'm in.

			Then there was the Sound Blaster stuff that he was working with, and I really didn't have an opportunity with that experience with him to deal with that, because that's what he was dealing with while he was writing. But I did have to deal with it when I took my own game on, which was the Quest for Glory: Wages of War, the third sequel of the series. And what happened that would even in that game stop me for a moment was that they brought in the Sound Canvas by Roland. Apparently I was the first musician there to use it. And that was so relaxing to me because I had my synthesizers at home, me being a cool composer with my digital tools. Sample this, sample that. And I'm given all these constraints to work with these little one-voice, three-voice chips, and not quite sure what I was going to be dealing with the Sound Blaster, but they brought in a Roland Sound Canvas, which was closer to the stuff that I was used to doing. And I didn't have to develop my own patches, because as it turns out musicians were developing patches for the MT-32 and for the Sound Blaster. And so I kind of went right into that before I got to handle that part of it. I'm happily composing away for that, for my game, and then it's like, "Well make sure you do the Sound Blaster part." "OK." So then I learned I had to do patches. The first thing I do, because I had a short deadline, I felt like it was a big test. You got a game—oh, by the way, it's due in three months. And so I felt really pleased that I had a big game, being a new guy in the building, and so I was working hard at that, and now I'm supposed to write these patches to emulate the Sound Canvas tones that I chose. And MT-32 patches. Now that wasn't realistic to do, as a composer, in the amount of time that we had there, so what someone finally told me to do is, "Rudy, here's where you can go on the server and you can look at a bunch of patches that's already been created for all these other games. And some of them have labels and descriptions of what they were from and what games they were from." And so I was doing that, and finally, I think it was Chris who said, "Oh, you know what? I have a little..." —because he's a programmer—"I have a little program that I wrote that tells me these relationships and I use them myself because I made the patches." So basically I ended up borrowing from everybody in terms of their patch work, but mainly from Chris having this, "Oh, the General MIDI relates to this patch that he created for the Sound Blaster." Saved my butt, I have to say, in terms of time on that.

			So then there were the sound effects, and I was kind of new at that. But they were letting 8-bit recordings of sounds happen, so I did sample, I'd done sampling, mainly music, but so I went to sound effects libraries and other things, and started using that. "Oh, by the way, where are your Sound Blaster sound effects?" Back to that again, going back, trying to find out from people's libraries what kind of sounds would match in what it is I needed for that game. That was really kind of tricky. I'm going to come back to a little bit of Sound Blaster stuff, but I have to say that the reason that the Quest for Glory was such...It was such a lucky thing for me in many ways. One of them was getting a game as a new guy. And the other lucky thing is that—oh my gosh, I have to back up and tell you how this happened, because I think this is an interesting dynamic in that period of computer game business. As I said before, my boss was the sound guy. He took care of everybody's sound. We would have meetings and he would say, "Chris, you do that. Rudy, you do that." 

			Sometimes we were all working  on five games at the same time. Which is why I did a lot of conversions like I did with Chris at the same time working for other people's games, getting their conversions into those one-voice, three-voice little machines. But Ken Williams, I guess, decided we need to restructure. And what he did was, he brought in this really nice fellow from Hewlett Packard. He worked with him to come in and instead tell us what to do. First thing he did was fire my sound boss. Kept him on as a musician, but no longer as the sound boss. He fired the graphics boss. Kept them on as an artist, but no longer the boss. Then we were worried we all weren't just working on all of the projects together with these little management disciplines. Instead, he created a bunch of little companies, Quest for Glory was its own company. King's Quest was its own company. All these other things were actually companies and each one had their own tester in that would test the game as we made it. Each one had at least one main programmer and one or two other programmers. One composer in. And so, there we were all isolated from all other projects. Now, we had a producer, and she was kind of new at the producing game. Tammy Dargan, wonderful woman, I'll love her the rest of my life. She told Corey and Lori Cole, who are the main designers of Quest for Glory series, I didn't know this until later, but what she had apparently done was she told them leave him alone. Everything you have, you come to me. Tammy wanted to filter everything to us, not have the creators of the game control it, because that's how it used to be. So apparently—and being new, I didn't know—the Coles would go to the musician and feedback, feedback, feedback, feedback. So I'd never really heard from them. What I also learned later was—I still know Lori because she's still in Oakhurst. Occasionally I run into her with her kid or something, and we're friendly. So what happened was is that they were frustrated. They didn't apparently appreciate Tammy's control like that. I'm not aware of that, but I'm enjoying it, because here I am, a composer that has nobody telling me what to do. I ask Tammy, what do you want me to do, Tammy? She says, "You're the composer." Isn't that a dream? It's also kind of nerve-racking, but it was great. So everything that I did for Quest for Glory was because I thought, "This was a good idea, let's try this."

			Now, because of the time constraint, I did steal from myself. I had a theme that I'd already written, and some that I thought would work pretty well in certain rooms in the game, so I would go ahead and re-deploy those, maybe add some pitchbends here and there to make it sound more Eastern-ish, because we were in this African or Middle East at places, and I'd written a couple of symphonies. I didn't tell you that, but I'd written a couple of symphonies that the Southern Indiana Orchestra, a small group, played back after I finished college. And I had MIDI-fied those as a personal exercise. So I had conveniently had these themes and orchestrations done that I could just put and load into this game in certain places, which I think really worked out pretty well. I think it did. So then I had to go, you know, and do the Sound Blaster things, and try to put sound effects and find them and scrounge around. One of the composers said, "You know what? He's not doing the Sound Blaster stuff right." He tells that to Tammy, my producer. He says, "Let me do the conversions." And in a way I was kind of glad about that because I really didn't have the time to do it, anyway. I didn't think it was a matter of he's not doing it right, you know. I might have gotten around to it and done it better, but I did it exactly the way Chris tells me. He was happy with my work, why aren't anybody else happy with what I'm doing with my own music? So he basically rewrites...He's put himself into a lot of these one-voice, three-voice things. And, to be honest with you, I'd never heard my game played on a one-voice computer or a three-voice Tandy. I'm sure he [Mark Seibert] did an excellent job. That's why he gets credit for additional music on my games. People ask me this a lot, by the way, so I have to tell the story a bunch. So I got the game in, and the Tandy, blah blah blah, we released, finally, 1993, of, I think, February. 

			Then we had a big layoff at Sierra Online. They laid off one out of every four people. And I was one of them, and I think one of the reasons I was one of the chosen to go was partly because I wasn't so...I came out of a university doing IT for a company, protected by a union. I'd never worked in a private industry before, and not knowing how proper politics would work. When the gentleman from HP came in and told Mark he couldn't be my boss anymore, he still secretly had these meetings, because the audio people, "You do this, you do that, you do this," and I panicked and I was thinking, "I can't do all that! I've got this game I've got put out in three months." I just said no. And I felt like at the time I was in my right, because our new boss said why am I saying yes to this guy who's not my boss anymore? But I think that it hurt his feelings. And if I had to live it all over again, I might have tried to approach it differently than I did. So I think I was recommended to be one of the cuts. One out of every four, because maybe my politics wasn't as gentle as it should have been. So I almost take a job in Utah. I almost take a job down in Carlsbad. In fact, I say yes to both of them, but then Accolade, who I'd interviewed with, who didn't say yes, finally calls me up and says yes at the last minute, and the next Monday I'm going to move to Utah. So I called Utah to say, "Sorry, I'm really sorry to do this to you." And that was a great job where they let me stay home four days a week and only go down to San Jose once to have meetings with them. And even with that, they call me the sound manager, so they had a little recording studio in there that I'd go and visit once a day and eventually they gave me an assistant, Rick Kelly. Wonderful assistant to have, and so we did a bunch of console games and a little bit of PC games. It was only in the four or five years I was there I only actually wrote, I think, two games? Three games. One of them didn't get released.

			What was the first game you did there?

			The first one that I got was Speed Racer. Now, the theme song was actually the cartoon, if you've ever seen the Speed Racer cartoon, but there was a theme song that someone wrote. They had to license for that, and so they basically wanted me to take that theme song and for every race rewrite the music and the energy and the style based on the environment that we were in. If we were in the West, in a country environment, if we were over here, do a techno environment. If we were over here...But whenever there is melody I would sneak in that original melody. So that one I got to, and there was a game called Cybernauts that we did, which was a fighting game, and that was techno-based. And I had a new boss there. He basically taught me how to do techno because he knew that I didn't have that experience. And the way he did that was, at the time he went and bought me a bunch of Moby tapes. Bought fifteen of them. Here, take them home! I did, I immersed myself in Moby tapes and wrote a really kick-ass techno soundtrack for that Cybernauts game, which, in the end, they decided not to release the game. And it was their first fighting, 3D-type game, other than 2D stuff. And so I did a lot of sound effects for most all the other games. Some composers, the idea was more than being just a composer there, I was supposed to help the various producers, of various games, match up with other composers from outside of the building. That is, freelance. And I got lots of freelance submissions all the time, so I was supposed to go through those, try to weed them out and maybe match some of those up with some of the producers for their projects that were there. And, let's see, I did—oh there's another game, I can't think of the game but I worked on that one.

			Was that when you did Bubsy?

			No, what I did with Bubsy was conversions. And the composers that were hired for those games didn't know about all these constraints that we've been talking about. For Sound Blaster and all these other sound cards. And so I would take their music and adapt it to a way that the programmers could then use it in the game. So kind of rewrite it sometimes, depending because the original composer really wasn't aware of some of that stuff, but that's what I did for a lot of them. Part of my job was not to have the outside composers have to worry about that. And when I matched them up with other producers, then I would be able to make that music first and to hand it to a producer, "Here it is, the composer did it, do you like it?" So that was kind of tricky, getting that middle ground in between the composer and the producers to like something. 

			And then after that I went freelance for a couple years where I worked on that Montezuma game [Montezuma's Return]. I don't even remember what happened to that, and then there was the Goosebumps. I worked sound effects, I think. I don't think I did music for that. I think I did sound effects for Goosebumps. To be honest with you, I can't remember now. Because there was a friend of mine that was doing the same thing I used to do at Accolade, which was be the intermediary between me and them. Sam Powell was his name. He was a good friend of mine, and he was working down there in the San Diego area, interfacing with these companies there and then having me do some of this stuff. Oh, and then back to Tom Rettig. Then he hired me to do Carmen Sandiego's conversions to MT-32. You see how much I learned? I can already handle an MT-32 by the time Tom got back to me six years later. I had to take this Carmen Sandiego. They were doing Carmen Sandiego Deluxe. They rebuilt the old game that made them famous, then they wanted to do a CD version, Carmen Sandiego Deluxe, and then I helped with that. And then it seemed like, with no time, that's when Visual Purple, the company formerly known as Tsunami, who did that game Silent Steel, the Navy game, we started doing government games. We started off with two projects with the FBI, then we did a couple projects with the CIA, which they only let me do one of them because they had to have special credentials that I didn't have. And then we did another Navy game, and we did for the Central Intelligence Agency, we did a game on how to be a CIA analyst. How to take terrorist information and decide which...You know, but we all did this mainly in animation. So what I did was to teach budding analysts how to learn how to be CIA analysts by watching cartoons that we'd made.

			Were there particular audio needs for that?

			Well, on my part, the only audio need I had was to make sure, because sometimes they would hire outside voiceovers and you never knew where the source came from until you got them. And then you had Joe from Texas doing this audio, and then Sam from San Diego doing another audio, and then you realized the EQ was just all unbalanced, and so I had to re-EQ everything and make sure that, and sometimes compression was necessary depending on how good the original recordist was, and then you try to make everything sound like it was in the same environment when you needed to. So that was a big, big part of it. Chopping out noise, adding in room tone where it was necessary. That was a lot of doing that, but after all that was done, I was still on team, so then I was a QA person. First it would start off with me testing my own sounds, but then I would realize I'd call up the programmer and say, "Now, is this supposed to happen?" Hey, you're pretty good at that, Rudy, you really know these things. Here, do some more. So I actually find out a lot of bugs before we, because we were small, we were sometimes as little as seven people. At the most twenty people on some of our projects. So being very small, everybody had to wear a couple hats sometimes. So we did that government stuff for about twelve, thirteen years. I just stopped two years ago.

			Going back to Sierra, how much involvement did sound have in game design in the sense that, at what point were you brought into a project? When the game was finished?

			I'll give you two scenarios...I'm walking in there new on their own system. What I saw happening then was the boss, Mark, talk to all the producers on his own. And sometimes we didn't know where he got these ideas. We assumed from the producer, from the game developer, maybe himself. We never knew, but he just said, "This is what you're going to do." And so we would just try to do what he says, right? And when that changed, and then my own experience now is, I'm insulated from everything else, a lot of the game was done, but a lot of the game was being re-done and some of the game hadn't been done at all. And some of those occasions Tsunami did after they got to trust me and know me, they said, "Hey, you know what we're going to come up with pretty soon, it's going to be blah blah blah and like this and that and the other," and so great, you know, I would try and take a few minutes every day and be thinking about what they told me and write out some ideas on that. But again, I didn't get that from the designers. All I got it from was mainly Tammy, who would leave me alone, and I started getting tips from the programmers. I started getting tips from the testers that were in the same room with us. But that's kind of good, in a way, because then that fit the dream of that guy from Hewlett Packard who came in and made us all little companies. 

			Suddenly we were a team. We were discussing things together and how to make things work. The interactive thing. Sierra had their own audio code. I think they called it SCI, the acronym, and they were changing a lot, but Oliver Brelsford, who was a very conscientious programmer, and the team that we had, he had some freedoms to be able to add little features in that code, and so we decided that rather than make things, when they loop, just loop, loop, loop, loop, couldn't we take some of these MIDI tracks and mute them? So if you had this incessant loop going on for four minutes, or, depending on how long the game player is staying in that environment, we thought, "Well, maybe we'd be able to mute some of these things for a while, let them reintroduce," so he developed some code that would mute them and then let them fire after so many iterations of a loop or something. And then there were some cases, well, where, "Look, so we're doing that, it doesn't have to be arbitrary. Maybe when the player clicks on this guy to talk to him, maybe we could do something with the sound there. Maybe make the sound less dense at that point so that the game player can actually or not be so disturbed because a lot of that reading and talk trees." Remember the talk tree on Sierra games? So you click on a character and then you have a menu of responses that you hope that he's going to be saying to you. So you could make mutes or unmutes in that loop based on what they're choosing. And so we started playing with that a little bit. So when I got involved with the Interactive Audio Special Interest Group, the IASIG, that kind of thing was exactly what people seemed to be starting to get interested in.

			The interesting thing about that time in the '90s was knowing a lot of people, a lot of the game industry audio types from the IASIG, there were people that were really enthusiastic about what we now call adaptive audio. There were actually a lot of people who resisted it. And some of them thought that we should just make MIDI trigger only the audio, and sound recording of a performance, and that would make the MIDI much simpler. Just one note for a trigger of a loop, and then you could trigger different loops with a MIDI note that wouldn't actually make sounds on a MIDI card, it would have to be playing digital audio sounds. So we had that argument to deal with in the IASIG and it occurred to us, well maybe you can't just make one thing, one science work for everybody. You had to maybe have a menu of possibilities. And then the game developers could choose among those possibilities and still we're offering them the guidelines to recommend practices to do those kinds of treatments. And that seemed like it went on for years trying to get all that across. At the meetings at the Game Conferences, I generally was a master of ceremonies, I would introduce the real smart people in the room, and get them to say things. Whenever Id did an audio presentation that there was usually me or Rob Hubbard moderating. A bunch of other geniuses, right? Somebody had to do the moderation, so it may as well be us, so we did that. And I stay active in the IASIG as a member even to this day. I think a lot of good things have happened in it.

			At Sierra, were you aware of what other game companies were doing as far as interactive audio, because at that time LucasArts had quite an advanced system. Were you aware of that, and was there competition between companies in the Bay?

			Wasn't it called Muse or something?

			iMUSE.

			iMUSE. Yeah, Michael Land?

			That's the one.

			It's been a long time since I thought of Mike. So at the Game Conference I met him. He actually wanted us in the IASIG. He really wanted to use that as kind of a foundation, and I could see why. I mean, he had already went to all the trouble of working on something like that. They wouldn't have to reinvent the wheel if a bunch of us nuts at the IASIG decided, "No, we got to do it like this." And that was some of the friction, sometimes, too, because other people had good ideas, and they had different ways of coming out with almost the same approach, you know? And I never wrote for any of his games, so I don't know, really, how that science worked or what you were supposed to do, but they had good success with their stuff, so I don't see why I couldn't...

			But at the time, was Sierra kind of in competition with LucasArts? You were both doing these adventure-style PC games.

			Well, yeah. The only reason I say yes is because back to that day that we all, that twenty-five percent of us were laid off, Ken Williams talked to us all at a local movie theatre. He hired a movie theatre, let us all in, so he could give us the news. And he mentioned mainly a game company called Microprose at the time, and his feeling was that they were the big competition. And because they were laying off people, he had to lay off people, so that's how he explained himself. So I figured if he thinks that these other companies are a threat, then sure as heck he must have thought that Trip Hawkins and whoever else was running things in the game industry must have been threats. I was new to the games at the time and I found that odd to me and I thought that they would have had very high respect for each other, and they could have even in some ways aided, even though they're having competition. But I don't run those companies, so I don't know why they think the way they do. But at Sierra, it was...We go back to Hewlett Packard man splitting us all up, we literally did become little companies inside a bigger place and it almost became where you acted secretive, or any secrets that you had were whispered to the other person that your buddy in the next room. And I mean that you can't, like what you're talking about is your competition between when it comes to the technology part of it, the SCI people, the people who were developing that code that all the programmers were to use, suddenly they're dealing with ten teams, wanting certain things, and it was the leader of the SCI team, the holder of the key to decide no, yes, no, yes. So in a sense that was kind of a shame. And in that regard, someone like Mark who used to be the audio lead, could have been the one certain person that they could talk to. And if that had maintained, that system had maintained, then he could maybe debate whether or not Sierra had competition. Audio technology-wise, I think that may as well have happened. But I don't think they cared enough, mostly, the people there, cared enough about what the audio things were doing. 

			When I was at Accolade, I remember talking to a lead programmer who worked remotely and out of his home that I was at the office at Accolade and we had a sound discussion. And at that time, I was hot on the Sound Canvas having this good experience at Sierra, and I was saying, "Look, why don't you write your code so that you can talk to this MIDI device?" "Rudy." He says. "People don't care about that! They want to play a good game. And they turn off the sound, anyway." I'm thinking, yeah, but they turn it off because it sounds bad. And this is something that would make it sound good. "Ah, yeah, but they don't care, it's besides the point." So there were some people at that time, when things could have been getting better a little quicker, people were kind of stopping the progression from happening because they saw the sound technology and the improvements thereof as kind of a competition to their own game. And I could go around and talk to different teams when I was matching them up with different composers, and there would be a producer doing a different sound design approach with a technology almost in each of those games. And so most of them thought that the one of the sound coders—who actually did the nerd stuff, right?—was a musician. And he was kind of responsible for getting me orientated when I first got into Accolade and teaching me some of the things that he was doing, even with the boss not knowing. Which was, you know, what? And if you do this, this happens. So he was really interested in having someone like me who understood what he was doing, so I could do it myself or have other composers do this and do that and this happens in the game when you're doing it. And that way, that left the producers out of it, they left the game designers out of it because they didn't want to be burdened with that stuff anyway. He saw it upon himself that this is going to be probably necessary. He was so far thinking that he was starting to worry about how are we going to start putting smells in the games? He wanted to think about that in 1994.

			They still haven't figured that out. Probably a good thing, considering the types of games that are popular. I don't want to play a zombie smell game [laughs].
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			San Francisco, March 2015

			Director of games group at Dolby

			Having worked his way up through the ranks at Dolby, Spencer Hooks currently serves as the director of their games business. In this capacity, he has made 5.1 surround sound a benchmark of top consumer games – giving consumers more realistic and immersive experiences – and is now pushing the mobile gaming industry in a similar direction.

			Can you give us a brief history or overview of Dolby?

			Dolby is nearly fifty years old now, kind of hard to believe, and it started back with an idea of Ray Dolby's, which was how to solve this problem that was facing the recording industry. So the recording industry back fifty years ago was using magnetic tape and multitrack recording and there was a problem that they were facing around noise and hiss of the tape. And Ray Dolby, while on a trip across India, actually, had this brilliant idea of using a compander to solve the problem and get rid of that tape noise. And that really was the start of Dolby, and that was A-type noise reduction, which eventually turned into B-type noise reduction, which was targeted at consumer cassettes, and that was really the start of the licensing business with Dolby, and that was the start of Dolby as we know it today. And through the history of Dolby we've moved forward into new products and new technologies, moved into the cinema, with first making movies sound better, and then transitioned to surround sound. We then, really, the Dolby that you know today really started with the DVD, and so the DVD format was using Dolby Digital, and also Dolby Digital is used in HDTV, and that's really what catapulted Dolby into the digital, modern-day company that we have today. Of course, now we're on Blu-Ray, streaming movies, in the cinema with new technologies and, of course, in games.

			At what point did Dolby get involved in games?

			We started in games in 1994 with a game called King Arthur's World on the Super Nintendo system. And the goal there was to connect to these new home theatre systems that Dolby had started licensing technology into called Dolby Surround. So that gave you, for the first time, surround sound in your living room that was trying to emulate what was happening in the cinema. And, with King Arthur's World on the Super Nintendo system, we were able to for the first time provide that kind of immersive surround sound experience in a game.

			What other sort of changes have occurred in game audio as far as Dolby's involvement in the game world? And what's next?

			We started with King Arthur's World with surround sound, with Dolby Surround, on the Super Nintendo system, and then we moved to newer versions of matrixed surround sound on PS2, the GameCube, and the PlayStation 2 was the first platform to have Dolby Digital, which was integrated there for DVD playback, and was also used in games for cutscenes. So the cutscenes could be very cinematic, and could feature Dolby Digital, to have discrete surround sound, so they could have 5.1 for the first time in games. From there we transitioned to the first console that actually had interactive surround sound, interactive Dolby Digital 5.1, and that was the original Xbox. So the original Xbox had a real-time, low-latency Dolby Digital encoder that was running on the platform and that games would send their audio to, to then connect via the optical connection to home theatre systems. And that technology actually still lives on today on the PlayStation 4 and the Xbox One, to provide that immersive surround sound Dolby Digital experience over the optical connector or over HDMI.

			Most recently, things have moved to surround sound with height speakers. Can you explain what Dolby Atmos is and how you see it fitting into the game world?

			Dolby Atmos is kind of a re-think or a reinvention of surround sound as we know it. In the past, when surround sound was mixed, it was mixed using the concept of channels, or, if you can think of, the speaker feeds. When we talk about 5.1 or 7.1, that's channels, and so when a mixer was creating a mix for a movie, say, they were mixing to those channels, and then was no concept of objects, or the sounds as individual sound in a three-dimensional space. With Dolby Atmos, we're moving away from that channel mixing, moving to objects. And the idea with objects is that you can more accurately represent the sound in the listening room or the theatre by taking and sending more information about the audio and the artist's intent through to the final rendering device. So if you're doing a mix, you would say, "Well, I don't want to just take this sound and send it to the left channel, I actually want to place this sound very precisely at this location in the listening room," and then that data about where that audio is meant to be placed gets sent all the way to the final theatre, and so the theatre can say, "Well, I know how to play that sound in that location, because I understand how many speakers are in this theatre, where they are placed, and what they're capable of." 

			And so that first launched in the cinema in 2012 with the movie Brave, and it's actually been one of the fastest launches of technology in the cinema that we've ever had at Dolby. So we're now at almost 1,000 screens worldwide, and over 200 movies that have either come out or been announced to be supporting Dolby Atmos. So it's been a really phenomenal success for us, and we, just in September of last year (2014), launched Dolby Atmos for the home theatre with several AVR partners to have receivers in the home theatre that really drive that experience, and, in addition to that, we've also been partnering with speaker manufacturers, because we understand that in the cinema you can put the speakers on the ceiling, but in a home theatre, not too many people are really going to be willing to do that. Some people will, some people are really—have a dedicated home theatre system and they're really excited about building, or trying to replicate the cinema experience, but then a lot of people don't have the space for that, or they don't want to run the wires, so we created a new speaker technology that lets you get that same experience of sound overhead that really immerses you, but without having to put speakers on the ceiling. So we licensed that into speakers from several different manufacturers.

			I love this idea, because I know a lot of people have trouble setting up just the basic 5.1 system in their homes. How does the Dolby Atmos system know if their speakers are in the right locations?

			At the core of the technology is the concept of flexibility. You don't have to have your speakers at a specific angle and a specific location that matches exactly what happened in the mixing room. And that's really one of the fundamental benefits that it brings to the cinema and the home theatre because now when you create your mix and you're mixing that object to a specific location, you don't really have to take into account what the speaker layout is going to be in someone's house, because their home theatre equipment is going to take care of that for you. And so, basically, if you buy a Dolby Atmos home theatre system, when you set it up, they all come with a microphone so you can do your room EQ and calibration, and that all gets taken care of as a part of that step. You tell your system how many speakers you have and it figures out what they're capable of, and then when you play back sound through it, it understands that and it does the right thing with the audio to try to match what happened in the mix room. So if your speakers are the wrong place it doesn't really—well, first of all, there isn't really a wrong place anymore. You can tell the AVR where they are, but then those changes in the placement of the speakers don't impact the experience that you get as a listener like they would have with 5.1 or 7.1.

			A lot of people have shifted away from home theatres to watching movies and playing games on their tablets, which has increased headphone use. How is Dolby responding to this increased headphone culture?

			We see the opportunity on mobile, on tablets and smartphones, for speakers, and headphones are a really interesting opportunity, and a really key challenge to solve for us. Because we know that while people are listening, you kind of have two use cases on a tablet or smartphone—on the speakers, the most important thing is to make sure that the audio is loud and clear. That's the first problem that you have to solve before you can really think about, "How do I make this sound more immersive?" Because if you can't hear it, it can't be immersive. And so we have technologies that we're applying to mobile devices that are really focused on, first and foremost, making the audio loud and clear, and we do that by working really closely with our OEMs to measure the devices and understand what they're capable of, and provide technology that can make sure we're getting the most out of those devices. And then when it comes to headphones, and that immersive experience, we're delivering that immersive experience over headphones, but also over the speakers, so once you solve on speakers, once you solve that loud and clear problem, then you can think about, "OK, how do I make audio more immersive?" And we're doing that using technology that takes advantage of the science of how we hear sound, how we perceive sound and how sound interacts with the room, and also our head and our bodies, to try to portray that sound in a way that our brains think is all around us. And that's also what we're doing on headphones, so on headphones the technology is called Head Related Transfer Function, and, like I said, what we're doing is we're taking advantage of the way sound interacts with our head, the distance between our ears, the pinnae, which is the flappy big around our ears, and also the room around us, to try to deliver the same kind of experience you would get from speakers over headphones. And it's not a trick, it is really taking advantage of the science, the neuroscience of how we actually hear audio.

			What do you think are the big opportunities and challenges in game audio?

			I think this industry is full of amazing people, and the people who do sound and music for games, they have to walk this line between technical and creative. They are craftsmen and artists. They are told to work within very restricted spaces and yet think outside the box. And it just, it's an amazing space to be in. And it draws people who are puzzle- solvers, it draws people who are passionate. They have to be able to communicate, both with each other and with other people who are working on games. They have to share their passion with everyone who is involved with game development, because everyone wants to make a great experience, and sound can be an integral part of that experience, and so the people who are involved, it's such a supportive community. I've never seen a community of people who love to share their own experiences, so much. Once I've actually created something, and I've shared it with everyone, I want to tell them exactly how it works, so that they can raise the bar the next time. And that just, that's a really great place to be, and that's why I haven't gotten bored in this industry for sixteen-plus years.

			What do you think are the big opportunities and challenges in game audio going forward?

			We really view audio as a key part of the gameplay experience. If you talk to a game developer, what they're really trying to deliver is this ultimate immersive experience, where the gamer feels transported into the game world. And audio is the only part of that experience that they're delivering that can stretch beyond the screen. If you think about playing a game in a home theatre system, you've got a little window into the game world, and the graphics are amazing, and unless you see that game world, and it's pretty realistic, but you're really only looking through a window. And with audio, with surround sound, you can deliver and the rest of that world and the player, you can build that entire immersive experience in a way that you really can't without sound. George Lucas famously said that audio is half the experience, and I think in games you can argue that it's even more than half, because it doesn't just deliver that immersive experience that sucks you into the game world, it also can tell you a lot about competitively what's happening in the game, so if you've got an enemy behind you, there's nothing on the screen that's going to tell you there's an enemy sneaking up behind you, but if I hear his footsteps coming from the right surround speaker, then I know that I need to turn to the right, to defend myself.

		

	
		
			33. Steve Horowitz

			
				
					[image: Picture of Steve Horowitz]
				

			

			San Francisco, March 2015

			Selected Credits: Dora The Explorer, Oceanis, Cadillacs and Dinosaurs, Bubble Guppies, SpongeBob's Boating Bash

			A prolific game composer and sound designer, Steve Horowitz worked as the audio director of Nickelodeon Digital for a decade. Also widely known for his work outside the games sector, Horowitz is an accomplished film and concert music composer and band performer. He co-authored The Essential Guide to Game Audio and co-founded the Game Audio Institute.

			Steve, like many people we've spoken to, you kind of got into game audio by accident. Can you tell us the story?

			Absolutely by accident. So I studied music at the California Institute of the Arts, which is down in Southern California, and moved back up to the San Francisco Bay Area, and my cousin Mitch was in town, and Mitch is from Long Island. And he said "Stevie, you gotta meet my friend. He does music for games." He kinda talks like that, because he's from Long Island. So at the Cafe du Nord I met Mark Miller, and Mark at that time had a company called Neuromantic Productions. And they were doing music and sound design work for everybody: Sega, Sony, Crystal Dynamics, Brøderbund, Living Books. So all the companies in the Bay Area. And we were at the Cafe du Nord and he was screaming at me across the table, like, "Did you ever think about making your living writing music for games?" And I was like, "No." And that's how it started. Started working on projects for Mark and going around to all the different companies, and that was everything from companies like Rocket Science games that started out, they catered lunches every day across the Bay, over in Emeryville, to two-person companies that were going to do Dante's Inferno on CD-ROM. I recorded almost all of Dante's Inferno in the studio with an Elizabethan actor reading it, which was cool because I had actually never read Dante's Inferno. But they never put that out. I mean, that was impossible. So that's how I got my start actually with video games and gameware.

			Rocket Science is an interesting company because they were going to make two games to start, which was Cadillacs and Dinosaurs and Loadstar. They were going to make eight games, then sixteen games. And this was my real first experience with game companies and going in as the composer, meeting with their teams and seeing how that worked. And they put out two really bad games, which had amazing production value, just unbelievable, off the charts, full cutscene movies and a lot of the games around that period of time. And then that was pretty much it for them.

			What was the game technology like in those days, as far as audio?

			So that was the early 90s, so that was just at the CD-ROM revolution. It was an amazing explosion in terms of you know what you could do with games and how much media, how much information you could put onto the disks. That was kind of exciting. The technology was spotty, so you still had cartridge games that were being made. So we would go out to companies. I would go with Mark, where they were had no idea you know why their computers didn't make any sound. Mark would go and be like, "Well, there's no sound card in your computer." And they'd be like, "Oh, there's no sound card in the computer." And then they'd put the sound card in and then you'd buy a bank of sounds from the Fat Man, from George, for a dollar. And then you'd have a bank of sounds for it. It was everything from bigger companies that had a little bit more of a grip on what was happening in terms of sound and how it was triggered to small companies that had absolutely no idea how sound was made through computers.

			At what point in the game development process were you getting involved back then? Was the game usually finished and then they were just tacking audio on, or how did that work?

			Yeah, back then there pretty much, similar to now, actually, it would vary from project to project. Some projects you'd get in very early, at the start which was nice, if they understood the value of music and sound in the game. And you had a lot of time to, along with the team, figure out what was happening. So, but there were also a lot of times where things would be pretty close to done, and then you'd go in and it would be a fire drill to try and get it done quickly and get it done well. So I wish I had one answer for you, but it really varied a lot, and it just depended on the companies. It was a mixed bag from project to project. Where we got in, and it depends, if I'm writing the score, you're always kind of waiting for something to be finished. Finished animations, or finished levels, that you can at least get started, but then again, there were those companies where you'd start to work and it'd be like, "OK, we want you to write music and sound design." "OK, great. Can I see the game?" And they're like, "No." I'm like, "Do you have anything? Even a screenshot?" Surprisingly, or interestingly enough, you can do a lot with music that way, but not with sound, so you really can't.

			You've spent a lot of time working on children's games. Are there particular audio needs when it comes to kids' games? How do they differ from other types of games?

			Well, you don't get a lot of gunshots or explosions. Kids' games are really different. I teach classes these days and one of my favourite things to do is to take the younger composers and younger designers and throw them off guard. They're all used to first-person shooters, and they're all used to Triple-A, and that's what they want to do, and then you say, well, here, let's score a Dora game. Dora's puppy game. And it is really different. You always have to think about your audience, you know? When you're writing music, and when you're designing sound for games, and you have to put yourself in the mindset of who your audience is, and so that's one huge difference, right? So certain things will happen and certain things won't happen. So you've got the considerations of stylistic considerations, age considerations, and then sounds you are going to use and sounds you aren't going to use. It's not altogether different from working on any other game, but it's completely different from working on any other game. And I've really enjoyed working on kids' titles for a long time. I really love working in the kids' space.

			There's a really diverse group of games that I've been able to work on, and they're all different, stylistically. So no, not at all. I'm doing everything from orchestral stuff to small ensemble stuff to goofy electronic synth, so it just depends on what the game and what the characters are like. So it's interesting because, sound designing—well, composing for kids' games, is also a lot about attention span, and it's about foreground and background, too. Making sure that you're engaging the player right, younger people, in ways that are productive. If music is too stimulating, then they can't pay attention to our instructions that are going on. Same thing with sound design, and now so overall design. iIt's really tricky because you've got to take your audience into account and you don't want to distract them too much. I have a real pet peeve with kids' games where if you look at a lot of kids' games there's always music happening behind the instruction screen, and I really don't like that. I really feel that most kids' games are too much wall-to-wall music. I think, actually, most games are actually too wall-to-wall with sound. I think when you're giving instructions, directions on screen during gameplay, it's nice to have it quiet.

			Your music is clearly influenced by some of the great cartoon composers—Carl Stalling, Scott Bradley,  Hoyt Curtin. Do you have to do any research these days to get the right music for the games? Or have you kind of internalized the right style for kids' games?

			Yeah, that's actually a really, really good question. I think games in general are kind of stuck in genre-land in terms of how music is used, right? We don't have a lot of games that we hear where we get really great, original, completely new, unique scores. And I'm not saying they don't exist, I'm just saying that, just like in film, that they're hard to find. And when I find one, I get really excited. And one of the reasons that that's a problem in games is that we are very genre-specific. Oh, you know, we want it to sound like David Bowie meets Mouse on Mars, you know? Right? It's got to be a techno thing married to this. Or it's branded to an actual show or an actual character. I actually have to do research all the time with different games. So some games, you might find yourself having to write in a style that you may or may not be comfortable with, you know? Some games may use very specific genre of music, right? Where it's like, maybe this specific type of Cuban music from this area. OK. It's like oh, I know Latin music, but that's a new one. So it just—again, it depends on the project. It depends on the game that I'm working on, but there's always an amount of getting into the head of the gamespace, of what's happening with the characters, what's happening with the music? 

I'm rambling on a little bit, but the best projects or the most interesting projects are the ones where the producers and designers are like, "We don't know what is going to work." And then it's a matter of finding it and coming up with a unique voice and unique style for the music. That will work, so it, again, a mixed bag. You have to remember, I work on a lot of different games. Some very small that go very quickly. And some bigger that last for a longer period of time. Some that are branded specifically, like I work on a tonne of SpongeBob games. So there's just a specific style for SpongeBob. So I've found my own way in what that is and how I do that in games. But it's tied to the brand. And then games that are not tied to brands—it's an open book.

			When you are given a brand, Dora, SpongeBob, Diego, The Breadwinners...How much crossover is there with the television scores and sound effects?

			It's almost like having a style guide, like an animation style guide. For a lot of these shows you have a certain style that you're going to adhere to because things are always different for games. I'm working on a game right now where it's based from a TV show and they actually had the music from the show that they wanted to use, right? OK, great, and then you put it in the game and you're like, "Well, this doesn't actually work all that well, for gameplay." So then it's a process of what can we take from the original, right? And then grow it out so that it actually works as it develops interactively for interactive music inside the game. It's not a TV show, it's a different medium. So there's a lot of figuring that stuff out, and for different shows it's different. For some of the shows I work on, we actually used production tracks from the show. Then it's a matter of just taking them, editing them, making them work with the game. But when you're writing original stuff there's also a thing, that's interesting, when the show is new. The producers are very, very married to it. It's like their new baby that they birthed, so anything that you do that's off-beat, they get freaked out. They just go crazy. After three years on the air, four years on the air, they don't care. When people let go of it a little bit, then they realize that they're working in a different medium, and it's OK. That's an interesting phenomenon.

			How important do you think it is for game composers to have a recognizable style or stick within a genre? When you branch outside of those games, do you always take that style with you?

			We were just talking about the style of game or the games being stuck in sort of style mode. There are only really a few game composers that I can think of where I would recognize their style instantly, like, oh, that's Nobuo with Final Fantasy, or that's a Guy Whitmore production. I think for the most part in games, writing a lot of different styles is sort of the way things go.  You need to have a pretty wide palette to do it. Luckily, I really like to write in a lot of different styles, so I actually find that really entertaining and fun.

			What are some of the big differences in your approach from going from a console game to a more downloadable casual game?  Do you approach them differently?

			Absolutely. So anytime you're going to start a game project, you're always asking a million questions, right? You need to find out what's the format, what game engine it's being built in, what the final delivery is, what the audio budget is in terms of how much they're thinking, how much music will be in there, how the music is going to function in gameplay. And the answer to all those questions will essentially change and create the set of rules that you're going to be creating your score by. So when you're working in console land, you have a lot more room. Usually you have a lot more space, and you may have musical freedoms that you just don't have when you're working on smaller platforms. And the challenges of working on those can actually be really fun and really cool to actually figure out, "How am I going to get my entire soundtrack into this game of one meg?" 

			When I first started running the audio department for Nickelodeon Digital in 2001, an entire game online was 500 KB. So you can imagine how much was there for music and sound. So that's an interesting challenge, to be able to do that and to do that well. And when I'm teaching and I'm talking to my students, all the time we're talking about that stuff. We're talking about how can you even start writing music or sound designing for  game unless you have an answer to a lot of questions that you're going to ask along the way so you can really understand, because you could create five minutes' worth of music for your title sequence, you know, and then it's like, oh, we've got five seconds, fifteen seconds, and the player probably won't even be on there for more than five seconds. So those are things you always have to take into account. 

			I've worked a bunch in film and television, way more. [In games] you have to be a technical evangelist. You have to understand the technology that you're working on, you have to understand how to use it to best effect. So you have to understand all of those conditions before you even start to put pen to paper or even start to score some sound effects. It's easy to think that you don't have to do it, like oh, it's going to be OK, and you see a little bit of the gameplay, but every single time I've done it that way, you end up going back and revising things and just doing stuff over and over again that you could have done right the first time, so that's the cool thing about scoring for games. And working in games, is that new formats and new technologies are coming out all the time. Film has had over a hundred years now, to develop processes and how it's going to work, and games aren't there yet. And new formats are coming out all the time. And every time that we think, "Oh, this so great. I'm going to score this console game and I've got a live orchestra and I can do all this amazing stuff," and then the next day it's like, "Oh, I'm writing a game for the iPhone," Or a new format comes out that completely blows it out of the water. 

			What are some other differences between games and film? Are budgets comparable now?

			Budgets can be comparable, actually. In some ways, it depends. That's a really big question, because there's a lot of different ins and outs to it. And actually it's a really interesting question. So sometimes for film, especially with indie film these days, and perhaps the same for indie games, money is hard to talk about. Because you may find an indie film that has a budget, or you may find an indie film that has no budget, right? You guys are making a film. What's your budget for scoring, right? What's your budget for sound design? Who knows, right? So you get the labour of love and then you get the games that are being made by bigger companies, but they're small format games. I really enjoying scoring for games. Like, if you sat me down and everything was completely equal, budget-wise or whatever, I would almost always choose to work on a game. And part of it is because there's a sense of freedom on a game that film tends to be very buttoned-down. And I'm not saying that there aren't strong personalities in games. Producers, directors, etc. But film tends to be, in terms of scheduling, in terms of dealing with directors, in terms of dealing with budgets, in terms of dealing with everything that goes along with working on film, a lot more of a pressure-cooker than working on games. And I've also found that there's a different generation of producer in games. Where they are a lot more like, "Well, you're the composer, you tell me what it should be." And that was a real revelation for me, because I'd come from film and TV and everything that that means in terms of scoring and working on those. And then coming into games it's like, "Well, you're the audio guy. You're the composer, you do it! I don't know." And that was almost like double-take time, like, am I on a hidden camera or something? So that's definitely one thing that I've found with games. And then, also, it depends on where you fall in the food chain with games. Are you in-house? Are you working inside a company, or are you working outside as a freelancer? And then it can be a lot like working on film. You attach yourself to a part of the team and there's some way to produce what needs to be done. So it's a big question, right? It's an interesting question. There's lot of little specifics that go along with it.

			You've also done music for some toys?

			I was working at Nickelodeon in New York, and this was one of the projects that came through that they did with Fischer-Price. And I thought, well, that's OK, blah blah blah, and I wrote a song for Pablo, who is the sailor for The Backyardigans. And we went in the studio, we recorded the song, the kids from the show. I had no idea how excited I would be, because I didn't get one of them, but I knew that they had come out, and so my producer friend called me and said you can get one across the street at Toys "R" Us because we were in the MTV building, so I ran across the street to get one, and there was one [left]. I went and I snatched it away from this kid who was looking at it. I feel little guilty about that, because I think he wanted it, but I wanted it more [plays Pablo]. I don't know why it's so exciting. Because you can hold it in your hand? Because video games, a box, is hard to hold in your hands. I mean, you can give it to somebody. Not that I'm going to give it you, because I only have one. So you can't have it. But there's another song in here, two if you want to hear it [plays]. I wrote an original song for the toy, because it was one of those things where they didn't want to do the licensing, so they wanted an original song for the toy. So we got the kids from the show and brought them into the studio and recorded it. That's one of the reasons I like working on kids' stuff over the years. At least you know you made a kid happy. They're not shooting things and creating mayhem.
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			During his three decades working in game audio, Shinji Hosoe has contributed to over 100 games and over 400 albums, many of them self-published. Among his accomplishments, he pushed technological boundaries on Dragon Spirit and Galaxian 3, pioneered techno music on F/A and Ridge Racer, and brought industry legends together through record labels Troubadour and SuperSweep.

			Interpreter: Alwyn Spies 
Translator: Emil R. Nilsson

			A number of the earlier projects you worked on in games were for arcade titles, using the Yamaha YM2151 sound chip.  Could you explain a bit about the process you would go through in setting up sounds on the chip?

			When I started, music for arcade games had still not truly become a major focus. Namco was a relatively big company but there still wasn't that many people working with sound effects and the workflow was not yet standardized. The situation was more like "let's start with adding some sounds" and from there we started using various sound sources with the aim of making the game more exciting.  For the first game I worked on, I believe Dragon Spirit was the first game that I worked on. I think things went well because everyone worked together in the same room since there weren’t that many developers. I wouldn’t say that the environment was good in terms of the equipment, yet mentally it was so great working there. I really have this accomplished feeling that we built it together as a team.

			The structure of the FM sound chip is difficult to understand. I don't know how to describe it in one phrase. In terms of the technical aspects, the structure of the FM sound chip is difficult to understand. I don't know how to describe it in one phrase. Frequency modulation is based on manipulating waveforms to create more complex sounds through either constructive (even waveforms) or destructive interference (uneven waveforms). If you figure out how to do this, you can operate the FM sound chip, I think.

			Could you talk generally about the use of sound in the arcades at the time?

			At the time, the performance of arcade games wasn't very high. The generation before me couldn't add complex music, but when I came into the business, the sound sources started to get better and that made it possible to fuse the music with the video. That was a very important advance for game development. When you make music for arcade games, the most difficult thing in the past was not so much your knowledge of music, but rather the hardware and especially how you operate the hardware. It was really close to being a programmer. What we basically did was create data for programming, burn it onto a ROM, and then move it to the circuit board. Only then would we finally have sounds coming out. We had our hands full with that alone. It would still take a long time until we could start to actually make music. I don't know if difficult is the right word – it just took a lot of time.

			How has your process changed with the technology?

			Basically my own style of creating hasn't changed at all. Whenever possible, I like working on old things with limitations. It's really interesting to see just how far you can go within those restrictions. There's no difference with the way music is made today – everything is possible, but how far can you take it? I still have a feeling of dissatisfaction. In the thinking stage it is completely the same between the past and now. They're both the same, but when you come to the point that there is only this [a certain] timeframe, and you have to figure out how to wrap it up, then there are a lot more things that you have to be extra careful with when you make music for arcade games. That can be really bothersome, but that is what makes it fun.

			Is it like a puzzle?

			Yes exactly. It also depends on what kind of a chip it is. The one we used for the longest time was chip from a PCM-chip. It was used in the old systems, like Super Famicom for example, and the earliest version of the PlayStation and Namco's older arcade PSG. They all used the same with the PCM-sound source that we used in the latter period. How do you make the sounds with very little capacity using very faint sounds and very small sound waves? How do you make it expand? 

			For example, you have a certain wave form and you change the pitch little by little while changing the timing for the pronunciation [utterance] little by little and you get the Ferranti effect – normally, you would have to use effect out otherwise you can't use it. We try to accomplish this. And the sound wave… Either you sample the chord or you split it up and sample the individual notes. We try to combine the notes. Also you can use a calculator and calculate how much space you have to increase it, and you proceed to further cram it in. And if you use raw materials you could use one more chord. It all depends on what hardware you use and how limited the number of sounds that can be used at the same time is. There are a lot of limitations – the capacity of the ROM, for instance. In accordance with that, you try to do it without gaps. You get used to it gradually. It became really useful when the times changed and people didn't want those kinds of limitations, and I got to work within the limitations since there was nobody else who could do it. It was interesting making products that way.

			You are perhaps best known for your work on Ridge Racer and its sequels. Can you tell us about the music for that game?

			I had worked on the title called F/A prior to Ridge Racer. I was really influenced by underground club music like Death Techno while working on that game, and I think it bloomed while subsequently working on the subsequent racing game. Ridge Racer itself did really well and club music was the style of the time. I think I was really lucky that it was such a breakthrough. The game itself proved hard to work on, as the hardware wasn’t full optimised and there was a lot of experimentation to implement the music. Actually, I was making this title called Cyber Sled simultaneously, which I think is the best musical work of mine. Unfortunately it did not receive as much positive recognition as Ridge Racer, yet it is a game that I pursued the musical style of even further.

			Many of the games you've worked on have been fighting games like Street Fighter EX. Are there particular needs regarding music for these types of action games?

			The biggest difference between the tunes for fighting games and those for other games is the intensity and complexity of the music. I’m often asked to crank up the complexity of the music to reflect the challenges of the games. Before I worked on Street Fighter EX, I was focused on techno and rave music for Ridge Racer at the request of my superiors. But I started working on Street Fighter EX, I was told to go back to my roots and use the approaches I had before I made Ridge Racer. That was a lot of fun.

			You started your own label, SuperSweep, focused on video game music albums. What is the Japanese market like for game music?

			The Japanese market for game music? Old arcade games and console games that have been popular up until now have started to decline [in popularity] so their music isn't given that much attention. Those games have been rather forgotten. Most of the soundtracks that our company put out are [relatively] old soundtracks. They don't sell that much, but there are a lot of people who are nostalgic that appreciate it, so I think we have to keep on doing this. 

			How do you choose which songs to include or how they should be structured in terms or presenting them on an album?

			Most games have a main direction and I think the only way to make music is to follow that general direction. I think that we have to include everything, but the main theme is the main target. There are also some songs that diverge (from that general direction), and if we don't include them, there are people who will wonder why they're not included in the game. 

			Basically, when we create a soundtrack, we contact the person who has composed the music and ask about that. Also, not only the composer, but we talk to the people who made the game. You contact them and get together with them and consult them. That's a core part of what we  do.

			For a game like 999 on the Nintendo DS, were there any unique challenges that portable platform brought, compared to working on larger platforms like the Playstation?

			Just like I said before, in the end, what influenced us in the past was the technique of compressing the samples. It had a big influence. It really came in handy when we had to cram in sounds for the Nintendo DS. The creation of songs… In regards of 999, we had to consider how much can you compress into the game? What kind of song can you create? We made it within a limited capacity. So, after we composed the music, we had to change it a little bit. For example, some parts that you want to make very melodious cannot be made in that way, and sounds that you want to make extravagant end up sounding cheap etc. You can't do anything about that.  It was the same with Xenosaga Episode 2 – it's also really compressed, and I remember that that was very difficult. And Monster Summoner – it probably didn't sell very well – but it was hard to compress that one. Whenever there was a title that we had to compress sounds for, I remember it clearly. Working on it took a long time and that's why I remember it. And now the (gaming) world sees me as a person who can handle that kind of compression, since I have this old-school kind of experience. And that sometimes brings me jobs.
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			Chris Huelsbeck has been scoring games since 1987 and selling records since 1991. He is best known for his soundtracks to titles such as Turrican, Great Giana Sisters, and R-Type. After working as audio director at Factor 5, he now works on a wide range of scores and albums through his independent studio.

			How did you get started writing music for games?

			I kind of slid into it. I loved video games. I did music as a hobby. Originally, I wanted to be a game designer, so I learned programming, but I was not a very good game designer. And a friend of mine had already sold a game to a company, but he wasn't good with sound. He needed music and sound effects, and that's how I got started. That was on the Commodore 64.

			Can we talk about the SID chip and the Commodore 64? How did you write music for the C64 in those days?

			The reason I got a Commodore 64 was actually that I wanted to have a synthesizer, but I couldn't afford the expensive machinery at the time, and then I read in an ad that the Commodore 64 had this SID chip which was a real synthesizer chip with waveforms and envelopes and filters and stuff like that and I had to have it. And then I got it, and for the first year was only playing games, obviously, but then I got into it and it went up from there. 

			It was a great machine to compose music for. The SID chip has three hardware channels or voices, they're essentially like simple synthesizer voices with like a few waveforms, and one filter for all three voices. So you could play a bass, a melody, and some secondary thing, and that was it, essentially, and to enhance it, to make it sound more than what was there, you had to do quite some tricks programming-wise and music-wise. I actually developed a number of things. I'm not alone, there was some parallel development. I thought that maybe I could do chords on one voice by quickly changing the pitch and that became the typical Commodore 64 arpeggio, where you hear this fast changing of pitches, and that can simulate a chord. And then I did other things like combining bass and drums on one voice by clever switching, and even if you have a very short drum sound you can follow it by a bass sound and it would sound as if it was two channels. The brain cannot distinguish.

			And then you created a tracker program for C64. 

			That was actually called the Sound Monitor, so it was before trackers became something on the Amiga computer. I did something similar on the C64. And it was essentially because I had won a contest for game music, or music with the Commodore 64 in a magazine. That was the piece called Shades, and the editor was so amazed by it and said, "How could you do this?" And I had actually hacked the numbers of that sound into the memory using the Monitor program. And that's when I had the idea that, OK, I could make something that makes this easier, and for somebody who doesn't necessarily program, understandable. And that became the Sound Monitor.

			How do you think that the Sound Monitor went on to influence the demoscene and tracker community?

			It definitely opened it up to a lot of people that were not that great programming-wise, but they were talented musicians and they were finally able to hack their music into the computer, which expanded later. That was like development of the Sound Tracker and stuff like that.

			Can you talk about some of the games that you wrote music for on the C64? Let's start with R-Type.

			That actually was one of the last games I made music for on the Commodore 64. It was a lucky draw because we were actually almost sued by the company who acquired the rights to R-Type because we had made a game called Katakis, which looked very similar to R-Type, and copied some of the graphics, even. And the license holder said, "We're not happy about that," but they said, "Oh, we're struggling with the port of the game from the arcade to the C64, let's make a deal. You rename your game, take some of the graphics out, and in turn, you also create R-Type for us," and that way the whole threat of lawsuit was resolved.

			The company almost got sued with The Great Giana Sisters.

			Basically the same deal, this was actually before R-Type so the company hadn't learned really, I guess. It was basically a pretty blatant rip off of Super Mario Bros. Even the name The Great Giana Sisters was more than inspired by Mario Bros. And there was also a threat of lawsuit, and they decided to take the game off the market, but by that time it had actually sold pretty well and has to this day a fan base. And now there's new incarnations of that concept that doesn't look quite like Mario anymore, so that's good. And I always say that the music was the one thing that wasn't stolen. I always had plenty of ideas. I didn't need to go somewhere [else], the only thing was the title track was inspired by Madonna's "True Blue" song, because the boss of Rainbow Arts was a big Madonna fan.

			And how about Turrican? Can you tell us about that composition?

			Turrican was that project in probably to this day where we felt like everything was really coming together perfectly. Especially the Amiga version, which I did most of the soundtrack for. It was like unprecedented freedom that I had first off, because the Amiga computer had different sound capabilities and you could sample in instruments, whatever you wanted, so you were not quite bound to the limitations. There were still obviously limitations in memory and stuff like that. For example, you could sample chords, which would enhance the number of channels. And even though it fit into spaces that you would not believe today, the whole soundtrack, I think, was something like fifty to 100 kilobytes. Which is, what, a little tiny thumbnail on a Yahoo! page nowadays, takes that space. So it's incredible what we did back then.

			Let's talk about the Amiga, then. You again created a kind of tracker system, TFMX. What did this add to the Paula chip's capabilities?

			It was a continuation, essentially, from Sound Monitor with some enhancements. The TFMX system—the major thing in it was that I had a little script program type of thing that would run each time you would trigger a note. So you could go and create quite elaborate things to do to the sound in time, so you would, you could switch samples, waveforms, that kind of thing, and do other things, and it would be triggered by one note, and then the next note could trigger another program. And that was—I called it the sound macros. And I should have patented that, because things like that I use nowadays all the time. 

			And the other thing that I also can add to that is for Turrican 2, actually, I created a device that's an enhancement of the voices. So instead of having just four hardware channels, I had a friend over in Germany, Johann Hepell, who did programming for the Atari ST, and he had actually made an emulation of my TFMX system on the Atari ST. And that system doesn't have any hardware channels in that sense, so he had to make the four channels himself on the CPU, and he gave me the source code for that. And then I took that and re-implemented that on the Amiga. I had four voices that were software-devised on one channel of the Amiga hardware, so a combination of about seven voices.

			What was it like as far as your composition, to from a synthesis-based chip to a sample-based chip?

			That was definitely some form of liberation. The SID chip will always have a special place in my heart, but the Amiga with the sampling really opened up a lot of things, because I could use samples that were more orchestral in nature, so I had some tracks that I did. I did the different theme song, for example, for R-Type just because the Amiga had different capabilities and I wanted it to sound more cinematic.

			Is there a particular Amiga game that you think is indicative of your style at the time?

			Obviously I think that Turrican still is the number one project in my career. I did another, little bit less-known one that is also dear to my heart which is called Jim Power. And those are the main ones, I think.

			It's interesting that you brought up Jim Power because I know the music from that, but the main version that I know was the Atari ST version, not the Amiga. I believe you were also involved in the Atari ST version. What was it like working for that platform versus the Commodore 64 or the Amiga?

			Yeah. Atari ST was an interesting system. The sound capabilities were actually not as good as the Amiga. I think you could, with the help of the CPU, put out digital audio or samples, but during a game like Jim Power or something like that you wouldn't have the CPU, so you had to use the sound chip that was built in, and that was actually quite basic. It was, I would say, probably even less capable than the Commodore 64 SID chip. But I had fun with it nevertheless. The interesting thing about it was I did it actually on the Amiga. I had a hardware guy over in Germany who took the Atari ST sound chip, put it on a board, hooked it up to the Amiga, and then I was using it in TFMX, but I was programming the sound chip. And then I just transferred the data over to the Atari ST and had the player running there, but that worked out perfectly. That was a fun one, and that one, actually, Jim Power, I ported to several other systems. Also for Turrican was the Mega Drive or Sega Genesis, where you had all these different ways of producing sound built-in. And that was fun, so you had like six voices FM, and then you had four voices of the PSG, which was similar to what the Atari ST did. And then we also mixed two sample channels and put that out at the same time. So lots of voices, and lots of fun. Chip tune heaven.

			The other platform you composed for, I believe, was the Super Nintendo, which had some similarities because it was sample based like the Amiga, but was probably a different beast from the audio standpoint. What was that conversion like?

			The Super Nintendo was fun too. It was in the sense that it had eight sample channels from the chip so you didn't have to go through hoops to make something on the software side. And it had a little effect that you could put on the voices, like a short echo that would almost serve like a reverb, or you could do some other things with it. That was fun. The limitations were that the samples were in a compressed format that were very difficult to get clean loop points. And the memory wasn't that great. It was a little bit better than Amiga but not that much more. It was 16-bit samples distilled to something like 4-bit or something like that. But it was nevertheless a good system, and I still enjoy the sound of it. It's very smooth.

			And then you moved to Factor 5 and you did some work for Lucas Arts, like Star Wars, inspired by John Williams. What was that like, to come aboard such a well-known franchise?

			That was amazing and frightening at the same time. The reason I got the gig really was because they were doing it on the Nintendo 64, which was the last console that didn't have some form of disk drive, so we had to fit it into a cartridge. So it was kind of the same work that I'd done for the Amiga and other systems, where you had to work with some limited sample memory and create the music with sequences, essentially.

			You also created the music system MusyX for Nintendo 64, which Nintendo licensed and then it became their main music system. I haven't been able to find a whole lot of information about the system because it was proprietary to Nintendo. Can you explain what it was?

			Essentially it was another continuation of TFMX, which took that principle of having sound macros or scripting per note triggered, and then also it had some features to organize your whole project and keep track of all the samples and stuff like that, so you could actually then compile it into a package that would live in a game so it was kind of like an authoring system. But the main thing was really you would create the music with MIDI and it would be connected to PC and there was like a player that would then simulate all the software generated by the system that you would have, N64 and then later GameCube. Back then it was very important because that was the only way how you could enhance the capabilities of those systems. Actually, with MusyX I gave up programming to the guys at Factor 5 because they were just better at it, and from that point on I concentrated more on the music part.

			You were one of the first Western game composers that pioneered game music on record, as a recording separately from the game. Can you tell us what inspired you to produce Shades back in 1991? What were some of the challenges of creating an album out of game music?

			It came probably out of when I started game music, I always had it in my mind that I would like to create music in the audio studio, regular studio. I still had that dream of having all those machines around, that I was inspired by in my youth. Electronic music artists like Tangerine Dream and Jean Michel Jarre, and I would look at pictures from them sitting with all their synthesizers and machines and stuff like that and dreamt of something like that. So in 1991 I actually started my own company with two friends, and one of the objectives was to build our own audio studio. And so the continuation of that was to create an album and sell that. And it was quite remarkable actually because we did not have a label deal. We sold it just on computer fairs and mail order, and I think we sold of that album 15,000 copies.

			Shades became a concert series, Symphonic Shades, which was conducted by Arnie Roth. Can you talk about the concert series of your music as well?

			Yeah, that is actually one of those things that I would have never imagined happen ever and I wish my grandma would be still alive to have seen that. It was a fan of mine, Thomas Boecker, produced these concerts in, I think, 2003 or 2004, and he had been a fan of mine for a number of years. He actually wrote me as a teenager, letters that he's my number-one fan. And I got a lot of those letters, and thought like, "Oh well, OK." But maybe it turned out he was my number-one fan, because he's really invested in that orchestral game music world, and Symphonic Shades was definitely a big milestone.

			Were you doing all the orchestration for that yourself?

			No, I contributed one piece where I did some of the orchestrations, but most of them were done by people who have actually studied it on the conservatory. Jonne Valtonen is actually a guy that was active in the Amiga scene back then, and he did most of the orchestrations. But we also had guest arrangers, orchestrators from Japan. Yuzo Koshiro and Takunobu Mitsuyoshi, which was an honour that they came over and did that. I was sitting in the concert with tears running down my cheeks, it was amazing.

			You experimented with some quite cinematic soundtracks in the '90s. Tunnel B1 and Extreme Assault. Your more recent work has had more of a retro feel to them. What led you to return and go back to that retro style?

			With Tunnel B1 and Extreme Assault I was very inspired by the Hans Zimmer kind of producing at the time, and I wanted to just create something like that, and I think nowadays I want to. I feel like I'd like to go back a bit to my roots and do the things that made the fans happy in the first place. 

			Is it more fun to write music under such limitations and constraints on those older chips? Whereas now, you can do anything musically. Is it more creative when you have to constrain yourself?

			Both have its ups and downs, I would say. I like the freedom that I enjoy today that I don't have to worry about how much can I squeeze another sample into the memory.  I just load another VST instrument and it's there to use, so that's much more fun actually.

			What would you say have been the biggest changes over the course of your career?

			The main thing is music is being produced just like any other soundtrack or even pop music. It's usually a studio production, and now you can record orchestras, and there's a lot of freedom. You can bring in session musicians and stuff like that. And we didn't have that back then. Back then it was really like sitting in your room by yourself, essentially, and wrestling a lot of numbers, so that was it and programming, and just trying to figure out the next trick to get something out of the sound chip and that has definitely transformed. I often get asked, wasn't it better back then?  The minimalistic or game music [style] used to be better? I don't think so actually. I think both have its place and the music that is coming out nowadays is incredible for games. It's just not noticed as much because it's so broad and accepted. Back then it was something very new that you had your own home computer sitting there and all of a sudden you have some music coming out of it. It's more accepted now that games have great music, but if you listen to some of the productions nowadays and you know like the Audio GANG awards and it's incredible what's being produced. It's similar to Hollywood, if not better.

			Are there any challenges that remain in the world of game audio? What's the hardest thing today for a composer?

			One thing that hasn't changed is that it's a totally interactive medium, so you never know exactly what the player is doing next, so you need to produce some music in a way so that it can react to the different gameplay stages, and that I think it's still the biggest challenge. And there's plenty of ideas out there and great systems that you can utilize. So if you want to go back to like Sound Monitor, TFMX, MusyX, now you have FMOD and Wwise as tools and they have stuff built in that helps with that process. But it's still like the composer has to create the music in a way that is conducive to that kind of interactivity.

			Any recent projects you'd like to talk about?

			Last year I did two free-to-play games that were released on iOS and Android. One was the Dr.Who Legacy which is nice because it's another sci-fi project and I'm a big Doctor Who fan. And the other was called Touch Fish, which was a follow-up company from Factor 5 called Touch Factor. And that's another one. These smaller projects are really fun for me because I can be very creative again and it's more compact. You don't work like three years on a project. It's been fun.
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			A graduate of the University of York's MSc Post Production, Sam Hughes has already worked as a sound designer on a wide range of projects for Traveller's Tales and Sweet Justice Sound. Giving back to the audio community through journalistic and networking activities, he also runs The Sound Architect website.

			How did you get your start in games?

			It was kind of a combination of attending events: I met people through the website I run, Sound Architect, and I freelanced just off the bat, really. Just worked on loads of smaller projects to begin with and then a combination of that, as well as the master's I did, and I managed to get an internship to then get a three-month sound design position at TT games, Traveller's Tales games.

			Where did you go to school for your master's?

			I did that at the University of York. And so, up that way. A bit of a big move. I was living in London at the time, but it was a great moment because I managed to get a scholarship to study it, which was phenomenal. It's post-production with sound design. It's quite aimed at film as opposed to games, but every project I had the option I made it about games and I could make it very game-orientated. And there was some programming in there, with Pure Data, as well, and Reaktor, and some MaxMSP, so it was good

			So then you started with the Sound Architect. Can you tell us about that?

			The Sound Architect is kind of a different beast now than what it was in the beginning. I started it a couple of years ago, as just a showcase website for my sound design, and then I was kind of like, "OK, well, I need to get out there and meet more people." And I knew quite a few people in the industry already, and I thought, "Do you know what, it would be really cool to share some of the knowledge I've gained from these people with the community." So I thought, right, I'll start it as a blog, and I'll start showing interviews and articles and things. And I started doing that, and it kind of grew faster than I expected it to. And people seemed to very positively respond to it. And even though in the beginning it was a tool, in a way, for me to showcase my work and meet people, it became its own kind of being, and now I continue doing it out of love for game audio and love for audio in general, and people seem to enjoy it.

			It must really help with the networking, if you're going to interview all of these people.

			Yeah, it really does. I have to admit, the networking side has kind of been helped by the Sound Architect quite a lot, especially with events, because we cover them and we get press passes and things like that. And I got to meet other people through people I'd already spoken to, and yeah, it was great. Great networking opportunities came out of that.

			Let's talk about your sound design work, then. How do you explain what you do to your mother?

			Oh, wow, that's quite difficult. My mum, for many years, and I still think [now] she considers what I do music. She seems to go, "Oh, yeah, Sam does music for stuff," and I'm like, "No, it's not music." "What do you do, then?" It's such a common thought process for the average Joe, they don't really consider sound effects as a job by itself. They kind of go "Oh, right." And especially games, people who don't play games. My mum still thinks of games as bleeps and bloops. So she's like, "What do you mean, you do sounds for them, they don't have sounds!" And especially with the voice acting, as well, she still kind of struggles to understand what that side of it is, and so I kind of end up going, "Yeah, I make lots of noises, but in video games." And I do loads of silly voices too. That is kind of the short version I have to give some people.

			It is tricky sometimes to define sound design because a lot of people don't realize that it is a very creative process, you're not just recording the sounds. Can you talk a bit about the process of how you go about designing sounds?

			It's one of those jobs that it's kind of a vague title because it depends what project you're working on. With how much you're in charge of, you could be a sound designer on a massive project and only have environments to do, or only have characters to do. Or you could be the only sound designer on a project, and you're also trying to implement and do everything else and cover all of the audio in the project. So it's quite a weird pipeline sometimes, depending on where you are in the process, but I think it's got pros and cons for both. So it's really cool, as well, with things such as impulse responses that we can use today to catch reverbs of actual environments we've been to, so you can go to one of those quirky caves and get the impulse response and then go back and be really nerdy with all the other audio guys and go, "I found this really cool cave, and I'm going to use the reverb in this." And then put it in that environment, and you can create these worlds based on the real world and make it as—you can hyperbolize it as much as you like, depending on what the project demands. So it's really cool.

			I have a list here of all of the games you've worked on. Can you talk about what might be your favourite game that you've worked on, as a sound designer?

			I did some work while I was at Traveller's Tales Games on the Lego Batman DLC [downloadable content], Lego Batman 3: Beyond Gotham. And that was just a cool project to be involved in, in general. I was basically in charge of doing character sounds and character animations, to do some sound effects for their special moves and things. In one of the DLC packs, and it was just great, because that was my first time in house, so that was what made the whole experience brilliant. It was great to see how everyone worked, what the dynamic was like, and the people who work there are just lovely people as well, and to be in that kind of nurturing environment for the creative mind was really, really, it was just a great experience.

			How do you go about deciding what characters should sound like?

			Well, with that series, there's a lot of characters that already exist in animations, and there's so many forms of these characters already that you do your research and you see what they sound like, and then you talk to the producer and see what they want it to sound like, and if they want it to sound like the cartoon, same as the audio director, as well, the lead audio. And then you do base it on that, but then kind of create your own signature in it, as well, that fits the project. So, obviously, Lego games are great fun, so you use the serious sound effects and they do have the same impact, but you have to remember that this is a kids' game, as well, so you use parts of the sound that the kids love from the show and things like that.

			Let's talk about your voice work. You also work as a voice actor.

			Yeah, that's just been a passion of mine ever since I was a little kid. I was quite in tune with the fact that someone had that job, from a very young age, and—well, no, they didn't have the job from a very young age, but from a young age I knew the job existed! And I wanted to do that for so many years. I have always done silly voices and I've always kind of performed in a private way, like in the studios or on camera. I don't do theatre performances, which is what makes it a bit strange, I guess. I've not been formally trained at acting school or anything like that, and  I acted in a few films during the master's, but it just really shows how I've been brought up around technology. I'm so comfortable around cameras and microphones, but stick me in a room full of people and I probably couldn't act like I do normally. But it's a really fun job. You can literally go in and become the character or become the creature. So yesterday I was recording emotes and efforts for different characters and things, and I just love getting lost as the characters and becoming them and just doing all these different quirky voices. It's really cool.

			I'm going to put you on the spot here and ask you to define emotes for the audience, and then gives us a few examples.

			So for example, yesterday was emotes and efforts, so these can be things from lifts and jumps. So you have "Rrrgh," and "Huh," "Hwoah," when they're kind of swiping the sword or they're jumping in the air, or grunts and they're pulling on something so they're like, "Rrrrah," you know, and things like that. So it's really good fun and out of context it can be really amusing, because obviously when you hear them by themselves, they just sound rather strange, but when you see them in-game, it really does come together, and it's really, really good to be a part of that.

			You were at Mark Estdale's studio doing that. We've interviewed him, so maybe you can tell us from your side, as an actor, what's so great about his studio and the way it connects you to the character.

			There was so much freedom recording at OMUK. Because even the little things, like the mic was attached to the headset. So there's so many times as a voice actor where you accidentally bump the microphone, or you move too far away, because you have to get into the performance, you have to kind of gesture and you're moving. And especially with emotes, where you're doing things like dying and swiping and victories and things. And so there was even an example yesterday, where I had to do death noises for a creature. The performance was so much better when I was literally crumpling to the floor and doing the performance and actually really dying. And it really does give you that freedom to express, which is what you need in most performances, and that's where a lot of people struggle because you're forced a lot of the time to stand this far away from the mic and be as still as you can. You're kind of holding back on some of the performance all the time because you want to let loose and you want to go, "Ah," and you want to move forward or you want to move backward, and then they go, "Ah, it's loud now," or try to stay the same distance because it's varying in amplitude, and it's just a perfect way of recording. And I'm surprised that we haven't got that way sooner in a lot of studios.

			What advice would you give to young people trying to get into the industry?

			Wow, I always give really cheesy advice when I'm asked this question. And I always quote—I think it was Mark Kilborne who first said this to me many years ago, and he said, "Luck is the combination of preparation and opportunity." That's obviously a proverb that's been around for a long time, but that one really stuck with me, and the best way for that to happen is that you're always prepared. Learn the stuff, learn the software. You don't have to be working in games to have the experience. You know, it's only time at a company on a CV, you could've made games, you could have worked on games yourself. You could have made loads of reels, so constantly work on your craft. 

			Make sure you are doing what you love. If you're doing what you love, it won't be a chore to make your own persona videos and redesign sound for trailers and work with the middleware like Wwise or FMOD or Fabric, and make videos of it. And also don't be afraid to talk to people. Like, there's this, even before I started interviewing people there's this kind of thought process that people are out of reach: They've worked on these Triple-A titles and they're amazing, and you can't talk to them. And the best example of this is the first interview that we did on the Sound Architect was with Philip Kovacks, who was the audio lead on The Last of Us, and all it came from was a tweet, I literally asked him to say, "Oh, would you like to be interviewed, we'd love to talk to you about the audio?" And he just went, "Yeah, sure." And there's so many guys like that in game audio. Everyone in game audio that I've come across is mostly just so comfortable talking about what they've done, how they got there, and there's no, like, "Ah, it's my job, you can't have it." There's none of that. Everyone just wants to nurture the community and everyone wants to improve game audio, so they want to help the next generation. They want to help everyone to be good at what they do. They don't want everyone to come out with rubbish audio, so they're happy to help. So just get talking to people. 
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			A self-taught musician, Noriyuki Iwadare first worked as a contractor for music production company CUBE Corporation, handling various original games and ports for the Genesis. He gained worldwide exposure through his works on various instalments of the Langrisser, Lunar, Grandia, and Ace Attorney series. He has also produced arranged albums, concert productions, and original albums. 

			Interpreter: Alwyn Spies 
Translator: Emil R. Nilsson

			How did you get your start in game music?

			I first started working on the Mega Drive. Back then we were working with the FM sound chip to make music. We therefore needed a specific kind of driver and also a special machine for developing. From the beginning we used this equipment. There's a keyboard called DX7 from Yamaha, which I owned myself and sometimes created sounds on, so I was already a little bit used to the FM sound chip. However, the process of making sounds [with the FM chip] is a bit complicated. For instance, there are five channels for the FM sound source, three channels for the PSG, one channel for the noise and one channel for the PCM. So, altogether nine or ten different channels of sound sources. And all of them can only produce one sound. Because of that, I had to make music that only played one sound at a time. A special kind of job... When you play bing bing bing on a piano, it doesn't turn into a tune on the FM sound chip. Bridging that gap was what we were doing.

			At that time, I understood that the more limitations there are, the more effort you have to put in. There were a lot of sound limitations, but you still had to create a melody. You always had to make it stand out. Surprisingly, you can create something satisfactory that includes the three components of music – the melody, the harmonies, and the rhythm. When I thought about that, I thought it was really interesting. But, of course, there are some sounds that the FM sound chip is good at producing and some sounds that it is bad at producing. Strings are really difficult, and the same goes for brass and woodwind. There were a lot of problems with the synthesizer patch, but not many problems with the songs themselves.

			How did you approach composing for the older games?

			Back then, I started from my own concept. At the time, there was no talking in the games. No words. You had to show the feelings of the main character with music, and so you had to make the melody as strong as possible. As long as there was a melody, it would work out somehow. So I created the music with the melody as its centre and then I arranged it.

			What kind of involvement did you have with the game's developers? Were they just assigning lists of music, or did you discuss the music with them?

			I think it was the same for everybody – the maker gives you a list with scenes and every scene needs a certain type of song. And then I use that as a basis when I make the music. It depends on what it is – it's different for every project. In RPGs, the music becomes the feeling(s) of the main character. From scene to scene, I make my own concept and then I create the music. For shooting games, it's completely different. But, after all, I get into the feeling of playing the game myself and then I make the music [from that standpoint]. That's always the same.

			You've worked on a number of titles in various franchises. How do you develop the music from one game to the next?

			It differs depending on the game. The most unusual series I’ve worked with is Ace Attorney. The composers kept changing. There were different composers for the first, second, and third games in the series, with me coming on board on the third. I had to make similar songs to those. For example, the themes made for Ryuichi Naruhodo [Phoenix Wright] went like ba ba pa (sings notes), so that became my basis and I had to make music with a similar tempo and organisation. 

			You're also well known for the Lunar series. Can you tell us about writing music for Lunar?

			First of all, I think that Lunar is probably the reason why a lot of people in the world came to know my name. So, it's a very important title for me… very important. With the PSP version, I remember trying to make the music perfect. I rearranged the scores two or three times and everything that could be made live I wanted to make live. In Lunar, the ocarina was really important as an in-game instrument! The main character plays the ocarina. If the main character plays the ocarina, then I also have to buy an ocarina! So I bought three ocarinas and I played and recorded them. In addition, for all the instruments I could play – the guitar, trombone and trumpet, for instance – I played and recorded myself as much as possible. That was a lot of fun compared to just creating the music synthetically.

			Do you play other instruments then?

			Ever since I was little, since primary school, I've played brass instruments – trombone. Then in junior high school, I started playing the guitar. But well, ever since I was little, I've been playing the piano. But I completely forgot that I used to do that when I started working in this business and started doing arranging and other things. But the budget isn't as big as everybody thinks, so whenever you want to increase the live sounds, you have to play it yourself. And that was the impetus for me to start doing it myself.

			You remade the music to Grandia for Best of Grandia. What was it like to revisit that music?

			Grandia was a ground-breaking game that was created to promote Sega Saturn. Because of that, the budget was bigger. And when I started making music, people wanted to record live orchestral music and we were able to because the budget was a bit bigger than usual. Before that, I made music for DisneyLand and there I recorded with session orchestras several times. But I had never recorded a full orchestra before. Knowledgeable people helped me with things I didn't know… There were times when everybody in my company went on company trips and I was the only one left behind working. Under those conditions, I put in a lot of effort recording. On the day assigned for the recording, I didn't know anybody, so I was really nervous. But when I listen to it now, I think that we recorded one good song after the other.

			How does writing music for online games differ from these other types you've written music for?

			The basic attitude I have in my heart is the same, but the way of making music for an online game is different from the way of making music for an offline game. There are people who are always online and always playing – that's the way those games are. So the songs become longer. Normally, when you're playing a game, two minutes [for a song] is enough, but for online games, the songs have to be at least five minutes. And you can't have the same kind of song – an intense song for five minutes for instance, you need something like a break, maybe something like percussion. Such songs are appreciated in online games. I don't know what it's really like, but that's the way it seems, at least. So for online games, I try to make a lot of long songs.

			How has your approach changed over your career?

			In the beginning, I really didn't know anything. I just made songs based on my feeling. When I started… [I realised that] this doesn't work! I have to be serious when I make music! Then when I started making music for Disney and for TV and for a lot of other companies I thought I have to get better! For me, I've always liked classical music, so I thought that I should study classical music again. So I studied Haydn, Bach, Beethoven and so on. I studied things that they teach about classical music at universities. And from that time, I became better, I think. That was the time when we were moving from Lunar to Grandia. Because I studied classical music at that time, I was able to record orchestral music. I've gotten more orchestral jobs [lately]. For example, they performed Ace Attorney's orchestral music twice in Japan of course, there is also orchestra-like music in games. Up until now, there have also been scores where I’ve included rock, funk, folk (etc.), and I think I have learned how to integrate them.

			What would you say are the biggest challenges of writing game music?

			Well, even when you say "game music", there are a lot of different kinds of songs in games. There's rock, and there's a lot of other kind of styles and people want a broad spectrum. If it's just as it is [just rock, just funk, just folk] it doesn't fit the game, so you have to blend them together. When it comes to games, the music is usually played in a loop – most games loop the music. So the music must be looped, and that loop must have the flavour of the story and the progress of the game. It must be intricately connected. This is rather difficult and a lot of times loops don't convey what they should convey. For example, you make a pleasant-sounding song, but when you get here [to a certain point], your feelings change and then that loop becomes impossible to use. Then you have to make a loop that conveys the new feeling instead. And how do you connect the two loops? You feel good, then in the next moment you're angry. It's really hard to connect the two, especially since that connection has to be made with a loop. A single loop is very easy, but to connect a loop with another loop in a game is very hard.

			So it's like a DJ, switching songs?

			Yes, exactly. Especially in old games. In films you can turn the loop off and mute the music completely, but you can't do that in games. Then you'll end up with a beep and that is no good. So you have to connect all songs – that's what it was like in the old days. Because there was no talking. And that continues still today and that is what I think game music [really] is.
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			Takahiro Izutani was an established rock guitarist and J-Pop producer even before he entered the games industry. Since 2006, he has brought his edgy, dynamic fusion sound to a wide range of game projects, including the cinematics of the Bayonetta series and numerous tracks for the Metal Gear Solid series. Conscious of being a musician-for-hire, he balances such roles with band and independent projects. 

			Interview: Chris Greening

			Translator & Co-ordinator: Alex Aniel

			You've worn many hats over the years: from independent musician to video game and anime composer, from band leader to J-Pop producer. How have you developed the versatility in attitude and musicianship needed to be successful in such a range of roles? 

			I feel that for every job I've had until now, there's been a reason that the job came my way, and so I always think about how to hallenge myself in order to be successful at those jobs. I'm actually not very well suited to J-pop, game music, and even progressive rock music. Instead, I just see every job as an opportunity to simply do my best. The work I have put out now reflects nothing else except that. While I certainly enjoy any job I receive, above all else I try to have an objective viewpoint about my music.

			What that led you to composing fo video games?

			I was mainly involved in the avant-garde underground band Happy Family at the end of the 90s. That said, we had other activities and jobs going on, which kept all of us busy and we eventually disbanded as a result. At that point, I setup my own studio, with a computer, sampler, synthesizer and other equipment that allowed me to compose all of my music. And then the drummer from Happy Family introduced me a J-Pop group called PAMELAH, who asked me to remix music for them. This was my first job as a pro musician. 

			I eventually ended up specializing in producing J-Pop music.  I did a lot of work for Ayumi Hamasaki, but in actuality, not a whole lot of it has seen an actual release. Ayumi Hamasaki's producer at that time listened to the remixes I had made and decided to let me join the team. So, for every single she made from 2002 until about 2006, there exists remixed and arranged versions made by myself. Everything that I did for Ayumi Hamasaki seemed quite experimental when compared to the typical J-Pop style. Ayumi Hamasaki usually doesn't like to be very adventurous with her sound, so her producer wanted to show her some possible alternative approaches, which is why the producer asked me to do arrangements and remixes. 

			During 2006, I was wondering how exactly I could shift over to the game industry. It was a process of trial and error. The J-Pop market was shrinking and the freedom to pursue projects freely was also diminishing. I was initially put off from game composing, as the industry had previously required composers to have programming knowledge in order to work with games, but then I learned that game music composition had become synchronized with composition for other media such as CDs. That's when I became interested in the gaming industry. Another reason I took interest was because I was also more interested in instrumental music rather than music with vocals like J-Pop.

			As a video game composer, you spent many years working on projects – both large and small – at GEM Impact. Could you tell us more about your experiences working there?

			My experience at GEM Impact was certainly a one-of-a-kind experience. Even though I wasn't the most knowledgeable person about games, I did know that Metal Gear Solid was a very popular series. Then I discovered that Norihiko Hibino from Konami had gone independent was looking to form a team of new composers. Therefore, I approached Hibino-san, who then informed me that the new company he founded, GEM Impact, had received over 800 sample CDs in one month from people interested in joining the team. This would continue on for over a year, and Hibino-san would listen through pretty much all of them.

			Eventually, three people made the cut: Yoshitaka Suzuki, Takahide Ayuzawa, and myself. Suzuki-san and Ayuzawa-san were superbly talented musicians, and not only it was surprising to be associated with them, but I found their music to be quite overwhelming and impacting emotionally. Not only that, but Hibino-san turned out to be a superbly talented and wonderful producer for every aspect of his projects. Because Hibino-san was so talented, the team had to focus on how to take the music it created and integrate it with the target games in order to make them better. Hibino-san gave me plenty of useful advice, and it was his guidance that allowed me to quickly get up to speed on game music composition.

			During your time at GEM Impact, you worked on Metal Gear Solid: Portable Ops, Metal Gear Solid: Peace Walker, and Metal Gear Solid 4: Guns of the Patriots. How did you learn how to compose in the Metal Gear sound for these titles? 

			Metal Gear Solid: Portable Ops was my first foray into the Metal Gear series, and my first foray into game music. I felt quite a bit of pressure to meet the Hollywood-esque soundtracks of the previous games in the series, but I did incorporate my preference for break beats into the game's soundtrack. I mainly created the music in the boss fights for each stage. After that, I created much of the music that went into demonstration cutscenes in Metal Gear Solid 4 and Metal Gear Solid: Peace Walker. 

			Looking back at all your contributions, which tracks are you most proud of? 

			I remember watching an incomplete movie featuring a scene near the end of Metal Gear Solid 4, in which Snake and Liquid are exchanging blows. I was told to make something that underscored the characters' intense fighting, while also acknowledging the friendship that the two had for each other. I found this to be a very difficult task, having to maintain and express the cool image that the Metal Gear series had. Somehow, I did end up making something that met their expectations. I'm proud of having made something simultaneously Hollywood-esque, Metal Gear-esque and yet quite original. 

			What were the advantages and disadvantages of working in a music production company? Did you ever feel like a 'ghost composer'?

			In terms of the advantages and disadvantages of working in a production company, as far as GEM Impact is concerned, every project we received was very exciting from a musical standpoint. The properties we worked on undeniably showed these advantages.

			You also asked if we felt like ghost composers, and admittedly there were times when we had to accept such situations. Some of the work we received came just through Hibino-san's name alone, since his name was very reputable among clients, and they wanted to emphasize his name only for promotional purposes. However, during interviews and such, Hibino-san always made sure to emphasize and attribute the work to his team of composers.

			On the other hand, I also do know of situations in Japan's game and anime industry in which composers end up only composing simple melodies or talking about simplistic subjects while they farm out the real work to ghost composers. GEM Impact wasn't like that at all, and our successes in the company are on a completely different level, exuding a large amount of subtlety while being very organic. This is how the team likes it, and is the most ideal situation for us.

			Your latest game is the award-winning soundtrack for Bayonetta 2. How did you approach scoring the numerous cinematic sequences for this title and its predecessor?

			I was in charge of providing songs to a vast number of cutscenes in Bayonetta and its sequel. What made this different from Metal Gear was the uniqueness of the music in Bayonetta, which not only went with the story the game was trying to tell, but also followed a Hollywood style score. Of course, the entire game's music has a lounge jazz feel to it mixed with some influence from J-Pop. The music of the game goes well with what Bayonetta is well known for, and I spent a lot of time making sure the cutscenes were up to par.

			The biggest challenge for me was the fact that Bayonetta's main character was female, which meant that I was not allowed to use my signature guitar sound for the game's intense action scenes. I usually accept work that specifically requests my signature guitar sound, but Bayonetta had its own specific style, and there were other requests and conditions attached to the project as well. Still, it allowed me to try a few new things and further develop my creativity.

			You continue to also participate in independent activities. Could you tell us about your upcoming solo album Dugo? 

			When I was mainly a J-pop composer and arranger, I felt apprehensive about becoming nothing more than a work-for-hire composer. I started Dugo in order to discover my own musical identity, without thinking about its financial aspects or whether it would actually be released. I made Dugo based on the concept of wanting to develop the sound pioneered by UK 90s bands, like trip hop and breakbeat, which I would like to create on a computer, while keeping in mind my roots as a guitar musician.

			I am currently working with Brave Wave to further develop Dugo and release it as a solo album. Dugo is what represents me, so it's going to be subjective and personal for me. It needs to be something I can do with no strings attached. But I hope to create an album that many music fans will enjoy, underscored by music tied together with a strong narrative.
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			British composer Richard Jacques started his career as the in-house composer of Sega Europe. With the pop songs of Sonic R, the hip-hop experiments of Jet Set Radio, and the full orchestral score for Headhunter, he demonstrated the capabilities of streamed audio. Jacques is now an in-demand freelance composer with credits including Sonic, James Bond, and Pursuit Force.

			You began your career at Sega Europe. Can you tell us about those days?

			Well, I started my career at Sega here in London back in the early '90s. It was just as I was completing my music studies. And the first hardware I was working on was actually the 32X, which was the add-on for the Sega Mega Drive. Which was a completely different sort of ball game than I was expecting because it was all sound chip-based audio, which is something I hadn't particularly started, although I knew a lot about that kind of sound having been a gamer since I was a kid. So I began my composing career programming in hex and that was how I was composing, which I hadn't imagined I would be doing while I was studying classical music. It was a very interesting and kind of pretty quick learning curve to actually get involved with all that technology back in those days. And then shortly after we went to more into CD-ROM-based products and I was working on the Saturn console.

			For your first games, did you have to program in the instruments yourself?

			Yes, I mean, I was composing in MIDI and then I was also doing some hex programming to actually address the registers of the console. And also I was creating instruments using the FM sound chip and designing those and filling the tiny amount of sample memory with as much as I could, but it was pretty limited.

			The Saturn was a little bit of a leap forward, I guess?

			Yeah, a little bit of a leap forward. You know, it was so nice to be able to use all the instruments in my studio to be able to realize the music in full CD quality. It really just brings a whole soundtrack to life when you've got live instruments, so that was a lot better and a lot more interesting, I think. Although, myself and a lot of video game fans, are fans of the chip music era. I've been a musician since I was a kid, and played in orchestras and bands and all those kinds of things, so for me it was about real music. I'm not saying that chip music is not real music, it's just different. I would class it differently. So it was really an opportunity to actually start utilizing live instruments and creating music the way all the other industries do. 

			Once things moved onto CD, I didn't really find it a limitation at all, I found it actually more—it just freed me up creatively. The actual limitations, really, are only on the physical disks, seventy-two minutes of music. But in actual fact, a chip music project—yes, it could be an awful lot longer, but in general I hadn't really heard anything that was much longer than that out of all the games I had played and the ones I had worked on. I mean, one of my chip projects was probably about forty minutes of music, something like that, so I think the actual leap forward in technology aided composers creatively much better to be able to create  different-sounding scores using that medium, rather than being this slightly restricted from the chip.

			Were you just handing off files to a programmer, or were you involved in the implementation?

			In those days it was a bit of both, regarding implementation. So I would create the music and I would master, record master, and mix the music. And then I would work very closely with an audio programmer because I know how I wanted it to be triggered. I know how I wanted it to be played out within the game. We didn't have any particularly fancy toolsets back in those days, although there was some proprietary software tools that Sega made, and other companies as well, which we would use, but it was primarily myself working with the programmer and the level designer to make sure the music was implemented in the right way, at the right place, to give the right impact in the game.

			The Dreamcast is something I don't know much about as a North American, because it just never took off there. But there is still a huge cult following of Dreamcast. Can you tell us about that console?

			The Dreamcast console was very, very popular in Europe. It still has a large sort of fan base and cult fanbase today. I was involved with it very early on when I knew it was in development in secret within Sega. And I was really excited because it was such a leap forward from the previous generation's technology, as the next generation of consoles are. But sound-wise it didn't give us a lot more options of what we could do with the hardware. So there was surround capabilities, there's multi-layered streaming, and much bigger sound memory. You know, much better tools, so it was really exciting prospect of being able to once again have that generation of quality leap forward that we could utilize with sound and music. So I was on it right from day one when I did a lot of titles on Dreamcast back in the day.

			Headhunter was one of the very first uses of an orchestra in video games. I'm not sure if it was the first. Can you talk about that experience?

			Well, when I was working on Headhunter, which is quite an old project now, it was one of the first soundtracks recorded with a live orchestra, not the first, but it was definitely the first one that we recorded at Abbey Road Studios in London, which has since gone on to see many games recorded there. But it was quite a challenge to convince the producers and the designers to spend this money, to actually get it recorded with a live orchestra, and I think it was, back in those days and probably still is now to some more medium-sized companies, but basically the game's designer really wanted this to be a kind of Hollywood experience, if you like. So I spoke to the producer, and my boss at Sega at the time, and said, look, this is what you want, because they were referencing other action movies, and I'm a big action movie film score fan. And that's the music I love to create, so I said look, let me do some demos, let me show you how it's going to work. And then I'll do some budgets and presented a budget to them and we discussed it. And I think, for a composer who hasn't gone through that process before, it's really, really important to be a good producer yourself, to actually look at all the budgets, to look at schedules, to look at, you know, musicians' rights, etc. So that you can actually go to someone and say, "Look, this is the whole package, this is what it costs, this is why it costs this, and this is the quality uplift it's going to give to your product." And even though we've got great-sounding orchestral samples now, nothing will ever replace an orchestra. I'm a trombone fan. I played in orchestras for many, many years, so I know the difference.

			You mention respect as still an issue with some games, designers don't have the budget. Was Sega Europe imore attuned to the importance of sound than some of your contemporaries?

			As a company, Sega, like many others, are very keen to make the best quality product, and that includes sound and music. I think, historically, Japan was certainly a leader in orchestral soundtracks. They seemed to get a lot of budgets for especially role-playing games and things like that. I think maybe it took a little while to filter over to Europe, but now people actually understand that the quality is really, really important. We all think gamers can't hear the difference, but our audience is not stupid, they can certainly tell the difference, even if it's just on a deep emotional level, they really can, so a good game company will actually want to follow that through, and as long as it gives good return on the investment, and you know that there are lots of opportunities, maybe some soundtrack sales as well, it will add a completely other level to the project if it's recorded live.

			I'm curious that you say the audiences hear the difference, but that's not been my experience. I'm not even sure the reviewers can tell the difference sometimes, but how important do you think music is to gamers now to help sell the game?

			I think music's really important to try and sell the game now. I mean, what we're seeing in the last ten years certainly is that orchestral music is completely widely accepted in games, but it's not the only genre, and that's a good thing in my book. I'm not just promoting orchestral music only, I think it's very good in some circumstances and it's not particularly applicable in others, so we're seeing, you know, a completely diverse range of styles and mash-ups and other artists from other industries working on games now, etc. But I think, you know, orchestral music is the kind of emotional standard, if you like. It can create so many audio worlds that some other form of the music just can't. And I'm not favouring one over the other. I write in other genres as well, but it depends on the game, because if it's a good fit with an orchestral score, it can lend so much to the emotion, to the mood. To back up the characters and the story that I think that's why it's become so widely adopted now. You know, while it was evolving, there were some kind of scores, some orchestral scores that perhaps some composers or companies sort of thought, you know, I want to do an orchestral soundtrack, it was a kind of in-vogue thing to do, but it's not as simple as that. If you haven't really composed for an orchestra, and you haven't played in an orchestra, one could argue that the quality maybe is not there. But I think it's been interesting in the last ten years to see the quality bar just go completely through the roof, and there's some terrific-sounding scores out there, and they're creating an army of fans themselves.

			Is the orchestra a kind of easy way to evoke emotions, to draw on the language of film in a kind of short form, or, sometimes, I wonder, that it's just a way for game audio to try and get the recognition or to justify themselves in a world that's elevated orchestral music.

			I think the games industry has always strived to push the boundaries of the art form. You know, some game companies may look to Hollywood a bit too much, and some not enough, but you know there's other genres of games than Triple-A action games. Puzzle games etc., etc. And they can have an orchestral soundtrack to a puzzle game, that's the place we're at, at the moment. I think gaining recognition, perhaps in an artistic form, but I don't think using orchestral music in games was done purely for that. I think that was a by-product. I think game companies wanted to evoke that emotion and that sense of realism, and you're right in saying it has been a language in film music for many years, and as the technology's evolved so quickly we can now use that language, should we wish to, in the games industry, but it's a language that has to be adapted. It's not a typical linear thing, so that's where we get into the interesting music and interactive scores and all those kind of things. But I think, yeah, perhaps it has gained notoriety and acceptance that this is not something that has, games don't have bad music on them, that's just the truth.

			Are you orchestrating all your music, or are you working with someone to orchestrate that?

			Historically, I've done all my orchestration. It's something that I really, really enjoy and I've been fortunate to have a classical training, so I spent many, many years playing trombone in orchestras, symphony orchestras, since I was about seven years old. And that's a really, really interesting, way I started out, because one minute I was sitting there playing Shostakovich, Stravinsky, and being a trombone player, you're quite near the back of the orchestra, and you really see and hear and feel what the rest of the orchestra are doing and about the colour palette that the traditional masters would view. And I think that, personally, I think that sort of just crept in, and I absorbed it over a number of years. And then I did study some orchestration when I was doing my music degree as well. And played in a lots of different kinds of ensembles, having played in so many kinds of ensembles, from symphony orchestras to wind ensembles, brass bands, etc. I think I just absorbed all the kind of orchestration techniques from so many areas that classical music masters, over the years, and that really aided me in my orchestration, and orchestration is a personal, creative style, as well. We don't always have to do it one way, and I really enjoy that. But, historically, I've always done my own orchestration, which is really interesting, and I love doing it, and it's also very time-consuming. One of my scores had over three million notes in it, which I penned every single one, so it's quite laborious. But I believe if it's my creative vision how this score should sound, it's my responsibility to deliver that, but also to put my own into every single note.

			Let's talk about the challenges, then, of writing orchestral music for games. How do you deal with interactivity?

			Well, when I'm composing an interactive score, using a live orchestra, it's something that I have to approach completely differently to if I was scoring a film or a TV series. So I have to start at the beginning and think, how do I want this score to play out from within the game? And from an interactive design point of view, which is usually one of the first things I'll do, I'll think to myself, am I going to do it in the same way throughout the game? Am I going to do it per level? And it really completely depends on the game. So some sections I might want to have, maybe it's multiple layers and I can change the intensity immediately on the fly. Sometimes I might want to do something which is more location or proximity to an object, to a player. Sometimes things may be a bit more linear, if there's a car chase or a boat chase or something like that, so it really depends on how I want that score to play in the game. Those are the decisions I will make with the designer and the audio programmer, right at the beginning before I've started scoring the music. But during the process I will score the main parts of the music. So to give you an example, if I score an action scene, and it will be mostly action, I will score that piece first, and then if it will drop down, maybe go into some more ambient cues, I would then in effect re-write, re-work, rearrange, re-orchestrate that piece of music in multiple stems, multiple levels, multiple ways that we can change that immediately and interactively from within the game. So one piece of music, if it's a very difficult action cue, may take me three, four, five days to write and orchestrate, and then I might have to do that six times to get it all working together. 

			So it's a big jigsaw puzzle, really, the way you think about it, both in your head and the way you create it and the way you compose and record and mix it. Now, that has a lot of caveats that come with it. Firstly, recording time, because having an orchestra in the studio is not cheap. So you have to factor that in, and also mixing time, and then implementation that takes up more disk space, etc., etc. So you have to think about it and plan it really carefully from the beginning, but it makes such a difference from within the game play itself to get that working really well, and some of the projects I've worked on I've taken completely different approaches than others. It's not a one-size-fits-all kind of approach, but being a gamer myself, I know how I want my scores to sound and how it's going to be best for the players.

			Tell me more about the implementation process. How involved are you today in terms of integrating the music into the game and making those decisions?

			Regarding implementation, it's something that I get my hands dirty with on a regular basis. It's really, really important, in my opinion, that composers understand that. I'm not saying they necessarily have to do it themselves. On larger projects I do have a team of people either in my studio or with the game developer to help out with that. But I think in terms of rather than just passing the audio files and saying, "Here you go, put it in." It makes such a difference to the overall execution of the game, and therefore what the player will be feeling while they're playing the game, if the composer shares that vision and gets, you know, gets hands-on with the implementation, so I have all the middleware in my studio. I know it all backwards, and I know a lot of the game developers and publishers' proprietary tools I have worked with all of those over the years. But it is a question of because once you've composed something you want to actually mock it up and see how it's going to adapt and change over time. And it's so great that we have these tools now that we can do that in our studios before having to send the files in to the developer. We can actually thoroughly test it. It might change the way we compose. We might go back and rewrite something and plug it in again, so it's really great, you know, the way things have evolved that we can have those tools available to us now. To actually test things and I'm very passionate about implementation. I think it's part of the composing job myself.

			Is it something that you're composing and you're thinking about implementation, or is that actually in your mind, the logic of the music, while you're writing the music?

			Well, when I'm composing interactively I do think about how it's going to work in the game. Now, creatively, whether that affects the actual music that I write, I'm not sure about, to be honest. I will actually divide my time specifically between composing and implementation, so it's very rare that I would do the two in the same day. We've been talking about right brain versus left brain, etc. I will spend two or three days purely creatively, lock myself in my studio without any interruptions whatsoever, but before I start that process I've already made a mental list to say I want to do it this way, I want this type of cue or this level of interactivity, and so I've already set the bases in my mind of what I'm going to do and how I'm going to approach it, but I always stick to the creative part before I get hands-on with implementation. I will usually do that on a separate day, and I think that helps me switch from one to the other. Or I might do it later in the evening, I might plug some stems in, but for me, personally, it's early morning is the writing and the creative part of that. That's when I'm at my best, creatively.

			Can we talk about themes and melody? I'm kind of picking up on a bit of debate in that some people feel that game music should be really memorable, have a really strong theme, but the other school of thought is that themes become repetitive too quickly. Where do you stand on melody and theme?

			With regard to themes and use of leitmotif in games, for me, as a composer, it's a personality choice. I think that it really depends on the game. Sometimes I think it's very valid and I think it can add a lot to a game, and sometimes it can just be very inappropriate and annoying and repetitive. I think that the composer has to sort of discuss that with the designer of the game, and think that will it actually add something, or is it actually going to detract from the experience? So I think both approaches are completely right in the right situation. There are some games that I would write a theme, or leitmotif, and heavily use that throughout the game, and there's others that I would steer away from it completely or even just have a very, very simple two- or three-note motif. It's a personal choice. I think it's definitely very valid in some situations. There's games that I play and, away from my composing job, there's games that I play which I love and my friends and colleagues have written and I can identify with their themes, and there's some that I couldn't ever sing that score because it's so completely different without any themes, but that is completely appropriate for that game, so it's a personal choice. I think themes and leitmotif definitely have their place, but shouldn't be a one-size-fits-all.

			Tell us about Mass Effect: You did a lot of the cinematics for that game. Does your approach to composition change whether you're working on a cinematic or in-game?

			When I was working on Mass Effect, there were actually four composers working on that. Myself, Jack Wall, Sam Hulick, and David Kates. And I was brought in about halfway through the project, originally to do a lot of the cinematics only, and then I ended up writing some in-game cues as well. Jack and Sam had already worked on a lot of the in-game music and I was given a short period of time to do an awful lot of cinematics. Myself, I loved scoring cinematics. It's a different creative approach, I think, because we were talking about interactive music and again, it's a different head that you have to put on compositional head. Working closely to picture is great for any composer. It's something I really enjoy. So I would actually think very closely about if some of the themes in the game were appropriate for that cut scene, maybe some that I'd written, maybe some that the other composers on the project had composed, would that fit, is it right? And then when I would actually score the cutscene I would make sure that the narrative flowed seamless from a piece of gameplay through the cutscene that I was scoring to another piece of gameplay, and some of the other composers might have composed the music before and after the particular scene I was scoring. It's really important just to be really cohesive, and that's what we're all trying to achieve, because there was so much music in Mass Effect. And different composers as well, in different countries, but it was a great collaborative effort. And some of the scenes I scored for the first Mass Effect game are some of the fans' favourites, especially The Citadel. The first time you hear The Citadel was one that I scored, and I remember getting the animatic and thinking, "This is a huge moment in the game." And that was one of my favourite moments of cinematic scoring that I've worked on.

			Working with other composers was something that was new to me I never really worked in a team of four before. It was a huge effort to get the game done, and Jack and Sam had been on it a bit longer than myself and David. And when we came on board there was a practical situation where there was so much more music to write, so it was all hands on deck, but also Jack and Sam knew my kind of style and my background and the way I write, and they thought that would be good creatively as well. So we actually shared a lot of the files, a lot of the themes that had been created. When I came on board I had a whole folder of some of the level music that Jack and Sam had been working on. And I would take that and sketch out some ideas, sometimes using their theme, sometimes using my ideas and orchestration, and make sure that would fit not only stylistically in the game, but also with regards to the narrative, because it was a huge story with multiple branching plot lines, etc. 

			When we were working on Mass Effect, we had to fulfill a number of different criteria because there were four of us working on it. We had to fulfill, the schedule was really important, making sure the plotline and the stories and the characters was cohesive, but also working with the other composers' themes and getting it all to tie together, so Jack and Sam had already been working on some of the themes themselves. I came on board and I scored all of the cinematics. Well, a lot of the cinematics in the game using some of their themes and some of my own, and it was a great experience being involved in it. It was very busy and very had a lot of late nights working on that project, but it's one of my most favourite projects that I've worked on.

			You've done some surround mixing as well. Can you talk about mixing music? What decisions are you making about where to place instruments?

			When working in surround, it's been around awhile now, but as the consoles get more advanced from a technical standpoint we're able to do a lot more with surround sound. In my experience from the games I've worked on, I haven't been asked to deal with a lot of surround work for the simple fact that when we're doing interactive music, that actually takes a lot of bandwidth, a lot of storage, and a lot of the choices that I make with the game designer would be to have interactive music over a surround mixed score that's non-interactive. But even the next gen, the new generation of consoles are much more advanced and we can actually do both without any particular trade-off, so when I'm recording with an orchestra, we always record with surround sound mics to give the width and the general sound of an orchestra, like being in a room with an orchestra. And there's a lot of schools of thought with surround. There was another approach I did which was mixed in surround and it was—literally, we'd place instruments kind of a bit crazy, all over the place. I think it was done when I remixed Outrun 2 for Sega. We did some quite extreme placement, and the good thing about working in surround is you can do that. I think some people are just think you have to widen the stereo image and make it surround, but in actual fact you can use it in a creative way as long as you pay attention to distances between speakers, etc. So my studio is wired up for surround sound. A lot of the big trailer work I've done has been using surround sound in 7.1, etc. I did a trailer for a game that's going to be shown in the cinema or a trade show or television so we know we can do lots of different kind of surround sound techniques now and I think it is an amazingly immersive experience, especially with sound design. I think my colleagues that work in sound design in games have really, really embraced that technology, and some of the games I've played with my surround sound at home, it's incredible.

			You've done a number of live performances of your music now. Do you think that the trend towards game music concerts, game music outside the game, does that impact your approach to composition? Are you thinking about how your music might stand alone?

			Well, I'm very fortunate that a lot of my music has been performed live now across the world by orchestras and some of them I've performed myself. I'd never have expected that sort of twenty years ago or when I was growing up that this would happen and I think it's amazing. It has become so popular. I mean I've been very involved with the Video Games Live series and also other concerts and other orchestras have performed my music, as well. One of the best things about it from my point of view is that you get young people into listening to a full symphony orchestra who would not normally go. When we did the first Video Games Live show at the Hollywood Bowl in 2005, you know, we had people as young as seven- and eight-year-olds listening to the Los Angeles Philharmonic orchestra. And they wouldn't necessarily be attracted to go and watch a Stravinsky concert or Sibelius concert, whatever, but it's actually bringing them into this sort of symphonic sphere to actually appreciate this amazing form of music. So I think it's amazing that game music has kind of found another niche on the concert platform and these concerts are so popular now. They always sell out across the world. I personally love playing with the orchestra, playing my music. I often play in one instrument or another or I sometimes convert. I'm taking part in Video Games Live coming to this country soon and I'll be playing in that again, which is great fun. It doesn't change how I compose, though. I think I want the game to sound how it should sound, and once the game is finished, if some would like that music to be performed live, I might do a bit of reworking for the concert platform. To make sure it'll work, or I might compile a suite of music for the concert platform. But no, it's not on my mind when I'm scoring.

			Do you have a favourite project that you've worked on?

			One of my favourite projects was working on the James Bond franchise for the game Bloodstone for Activision. I think so many people are Bond fans, including myself, and being part of such an iconic franchise is just every composer's dream. You know, the master John Barry just set this amazing sound of Bond since the '60s and all the composers who have been involved in the franchise. And when I was working on it I really wanted to be both respectful and bring my own twist to it and I think any composer that's worked on a big franchise in film or games would want to do that, to be respectful but to put their own twist on it, so I sort of made it—well, some of the press called it more of a classic Bond score because it encompasses both, and being a trombone player I made sure it was very brass-heavy, but it was an incredible moment to be part of that franchise. And the game itself is full of highs and lows and action and suspense, so it was a joy to work on that, and I approached the game like as if I was scoring a Bond film, but I had to make sure that all of the highs and the lows in the game were represented musically, and that's where we used a lot of interactive music to actually get the right hit points, to get the adrenaline, to get the stealth. So I used many, many different interactive styles of music during that soundtrack in a completely different approaches per level. But no, it was a great project to be involved in and a score that I'm very proud of.

			It's interesting working on a franchise like that, that I've known since I was a kid. It could be a bit daunting, but I knew the franchise so well that I just really wanted to get stuck in. I knew there were ways I could do it that maybe hadn't been done. Of course, every composer wants to do it their own way, but I knew how the overall sound of Bond should be and that's something I wanted to really sort of focus on, but also to put my own twist on it. I didn't panic too much, I just really wanted to get stuck in and get cracking on the score. But with a lot of franchises, you know, we've grown up with these things in our culture. Out Run is another one, which I first played when I was about ten years old, and then did very well, and fifteen or twenty years later I'm working on that franchise as well, so it's both an honour and a privilege. But also because I've grown up with those kind of franchises, I believe I can really sort of get stuck in and put my own take on as well, inject some new energy in.
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			Originating from SunSoft, Masashi Kageyama created several revered soundtracks of the 8-bit era, most notably the Famicom's Gimmick! After switching careers to photography at the turn of the millennium, the jazz musician recently decided to return to music production after he learned of the popularity of his work through several interviews. 

			Interview: Chris Greening
Translator & Co-ordinator: Alex Aniel

			What led you to become a video game composer?

			To sum up my career path, I began as a game music composer, then became a photographer, and then a graphic designer… and now it seems I'm going to go back into music. (laughs) When I was around 23 years old, I visited a [TV commercial] recording studio where a teacher who was learning how to play the sax worked. This studio recorded only the saxophone. The accompaniments were all synthesizers and drum machines. An operator would use a PC to input music notes into the synthesizer. When I saw this for myself, I thought to myself, that I if this were all that was needed, then I could compose and record by myself. Right away, I ended up taking out a loan and buying the equipment needed, but I realized I had no idea how to use a PC.

			I then figured to get a part time job that would allow me to figure out how to use one on the job. There were a bunch of companies hiring for programmers, and I applied to them one by one; one of those companies was SunSoft. (laughs) It was during the interview with them that I learned there were actually jobs whose responsibility was to make music for video games. And this job would probably let me learn how to use a computer, as well.  This was my one chance to kill two birds with one stone. [laughs]

			Your first projects were OUT LIVE and Benkai Gaiden. Could you share with us your experiences tackling the music and technical side of these projects?

			Sunsoft asked me to do these two games almost at the same time. These two products allowed me to figure out the pace I could make the soundtrack for one song; of course it let me understand the quality I could output as well, and whether it would match the game itself. This was a period where I would constantly experiment. 

			OUT LIVE was the first soundtrack I worked on. It's a 3D action RPG, which was probably rare for the time. I worked on the project quite frantically since it was my first game. I wasn't familiar with PCs or sequencers at the time, so it was a tough project. 

			After writing OUT LIVE, I was put onto the Benkei Gaiden project. This is an RPG about Japanese "Jidaigeki" [period dramas set in feudal Japan]. I had a hard time figuring out exactly what kind of music this would end up becoming before playing the game. I eventually figured that Jidaigeki background music akin to Japanese TV dramas would be an ideal fit. Japanese TV dramas were produced en masse at the time, and were popular with any age group. In other words, it would end up giving listeners the image of one fixed musical genre. Usually, following the footsteps of the background music of traditional Japanese TVs was a safe path to take. But of course, I still wanted to betray some of the players' expectations too. 

			Could you elaborate on this?

			Games shouldn't be uninteresting and it's necessary to surprise players. This extends all the way to the music. For example, instead of playing back melodies with minor chords in a lonely scene, could there perhaps be another possibility somewhere? Instead of putting diminish chords into scenes of tension, what else could I possibly do to express the atmosphere of the scene through music? I thought about these things very often.

			While I was working on Benkei Gaiden, I had set up a cable broadcasting in my room, allowing me to receive all genres of music. In the present day, we can listen to music from all around the world using internet radio, but back then, all you could do was go to a CD shop and actually buy music of various genres. Through cable broadcasting, I was able to listen to music I hadn't spent much time on otherwise, such as traditional Japanese, folklore, foreign/ethnic music, and classical. I listened to these songs to the point where I was drowning in the music, and always visualized in my head how I could fuse these songs with my own melodic style. For Benkei Gaiden, I wanted to give it the Jidaigeki feel, so I used Japanese musical instruments (like taiko, metal instruments, flutes, etc.), yet I feel I was able to create something new and nonexistent in Jidakigeki.

			OUT LIVE and Benkei Gaiden were games I did at the beginning of my career, so I want to apologize to users since it might seem rather amateurish from a compositional standpoint. [laughs] However, I think I achieved most of what I originally set out to achieve through Benkei Gaiden: Sunayosu, the sequel to the original.

			One of your greatest soundtracks is the Famicom/NES game Gimmick. Could you tell us about how your intentions and inspirations for this pop- and jazz-tinged soundtrack? How did you achieve such rich sounds, for example with your bass lines, with such a technologically limited console?

			Tomomi Sakai, the producer and programmer of Gimmick, was working out of Nagoya. I was in Tokyo, which is 350 kilometers away, so we couldn't meet very often. We had all of our meetings via telephone. The producer listened to a variety of different music, and when it came to just music, we had very similar interests. It was easy to convey the motif and nuance of the music to Sakai, all of which was done over the telephone.  I ended up running the Mac's synthesizer and plugging headphones into the telephone! This is how we managed to share feedback about all of Gimmick's music: over the telephone.

			In order to replicate my music easily, Sakai implemented expanded sound sources. Before making the soundtrack for Gimmick, I had already created the music for two PC Engine games, OUT LIVE and Benkei Gaiden, so I had no issues with the layout or controls of the music composition. However, Sakai was quite picky with the materials of the game, be it the programming, graphics, scenario, game itself, etc. Therefore, I ended up using all of the possible sound channels to their fullest. The process felt more like putting a puzzle together than actual music composition.

			In terms of music, the game covers a few different genres, and was a period in which I was able to conduct research. Also, there's something about the experience I can never forget: the contribution of Naohisa Morota, who handled the sound programming. His contribution to the Gimmick soundtrack was profound. All of Sunsoft's Famicom soundtracks wouldn't have been possible without him. He's a genius.

			 You've also worked on some lesser-known soundtracks. Do any stick out for you? 

			I enjoyed working on the RPG Purumui Purumui. I made this soundtrack based on my own music interests more than anything and the music features a range of modern jazz, pop, classical, and so forth. Deae Tonosama Appare was also fun to work on after having done two Benkei Gaiden. The sports game Rocky & Hopper was also a bit different, as the soundtrack is compromised of pop music arrangements rather than original songs.  

			Your SunSoft scores have come to soundtrack albums at last with ROM Cassette Disc in SunSoft, SunSoft Music Collection Vol. 1, and SunSoft Music Collection Vol. 2. How does it feel to know your music has been so enduring? 

			Regarding SunSoft Music Collection Vol. 1 and SunSoft Music Collection Vol. 2, I actually had no idea these even existed since the publisher never told me about them. It's not like they actually had to, since I don't any of the rights to the music, but I thought I would just mention that. (laughs)

			I was actually contacted by Clarice Disc, the company producing ROM Cassette Disc in SunSoft, who told me of their intent to take SunSoft's Famicom music and turn it into an album. Nobuhiro Yoshikawa from Clarice Disc interviewed me about Gimmick as well. This was when I learned of Gimmick's high reputation outside of Japan too.

			Could you tell us more about this?

			I've been away from composing for almost 20 years, doing photography and graphic design. So when people bring the game up, all I can think to myself is, "Gimmick was that one game I worked on, right? The game that took much effort to make, but didn't sell very much since it was way too difficult." I had stopped composing and performing live, and although I still loved listening to music, I had no intention of going back into making music. It's not easy work, after all. I felt these creative blanks within me, and so thinking about those difficulties, I decided that being a music fan/listener was probably a better, more genuine idea!

			When my interview about Gimmick was published, there was more reaction to it than I expected. Unlike the old days, the internet allowed for reactions to be felt right away. This is wonderful, although quite scary if you think about it. There are many fans of games out there, even for ones that didn't sell well. There are even folks who perform Gimmick's music live. 

			It was recently announced that you are joining Brave Wave. What attracted you this label? What can we expect from your first solo album there and your future in general?

			After the documentary Diggin' in the Carts was shown in September of last year, I was contacted by a number of different record labels and game-related people. Most of them wanted me to make music akin to Gimmick, or perhaps take all the music I've made up to this point and turn it into an album. For me, such projects didn't carry any meaning.

			Mohammed Taher of Brave Wave, on the other hand, asked me to create new music. It could be collaborations, or one song in a soundtrack. This was what led me into deciding to get back into the challenge of music composition, and an opportunity I couldn't have possibly asked for otherwise. We decided that I would do a solo album as my first project for Brave Wave. I'm now working on the concept of the album. I am presently working on an art exhibition featuring photographs of Japanese jazz musicians. Once that is done, I will start working on my first album. 
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			Selected Credits:  Sam & Max, Tales of Monkey Island, Dead Space 3, Uncharted 3, Star Wars series, Peggle 2 

			An expert in audio implementation, Damian Kastbauer aims to bridge the gap between game developers and audio creators using applications such as Wwise, FMOD and Fabric. Kastbauer has used these skills to enhance everything from episodic dramas (Sam & Max, Tales of Monkey Island) and big-budget blockbusters (Dead Space 3, The Force Unleashed) to casual hits (Peggle 2). 

			Did you invent the role of technical sound designer?

			No. I mean, there was a Designing Sound article from Rob Bridgett back in the day where he kind of put that title on the map. Really, there was a moment of epiphany when I was just getting started figuring out what this whole game audio thing really meant, and I had made some music that was totally outside of my experience, and created some sounds. Passed them off to the developer and received a build back, and it wasn't exactly playing back the way that I expected. The tails on the sounds were getting cut off every time a repetition would come around, and I realized pretty quickly that there was more to a sound sounding good than just making it sound good. There was a whole other layer in play. And there was a programmer at the time who was very gracious and talked me through what was happening. For me, that inspiration of understanding that there was this—at the time kind of hidden—layer of implementation between creating the sound and it playing back in the game, became kind of the jumping off point for me where I end up moving on from content creation to just the pure playback of sounds, and building mechanisms for the playback of sounds, using the game. And so when I realized that that was really where my passion was, I kind of dove right into it, and I guess because I liked it so much, it's kind of all I wanted to do. And at the time, it was a little bit odd to have someone who just did implementation. It wasn't really a career path that was defined within the industry so much. A lot of times the implementer was a sound designer/composer who was on their way to becoming a content creator, that kind of had to do this thing on the way to understanding how games worked. It was more seen as an entry level gig on the way to being something else. And for me it's kind of all I wanted to do. And so I grabbed Rob's moniker, and hung that technical sound designer title around my head, and just focussed hard on systems for playback of sound. How to make a sound sound good in a game.

			Pretending I don't know anything about game audio, what does implementation entail?

			Implementation is simply the playback of sounds in the game using a prescribed set of rules. And the simple explanation of it is to play a sound. The game says play it, and the sound plays back. To get that sound to play back requires implementation. On one level, there's a programming layer of it. You have to have an audio engine to play back the sound. But then even just simpler than that, you have to tell that audio engine when it's requested what sound to play back. So it's that middle piece between the programming and the content, where implementation basically facilitates the playback of that sound. And now that grows into a bigger, crazier mess when you're talking about systems for playback. Complex systems for physics, or for vehicles, or for ambience. You can build complexities into that, in order to play back many sounds in various different ways according to a lot of different rules. But at its root, it is simply tying together the game with the sound in a human way.

			Can you give us an example of good implementation of game audio?

			Well, a good implementation of game audio supports the gameplay. It leverages the fundamental of the game, and then it uses audio to support that. And a great simple example of implementation working with gameplay to provide and support the experience of the game was in Geometry Wars. So Geometry Wars is a top-down shoot'em up and while you're taking care of the enemies and dispatching them with your laser beams, the music is pulsing, and the sound is happening. And as soon as you drop a bomb the entire mix gets a low pass filter applied to it for a period of time, where then the envelope on that filter opens up and the mayhem resumes in full fidelity and frequency. And to me, what that does is it not only highlights and accentuates the power of that moment for the player, it also takes sound on that journey with the experience and really just supports how awesome that was. And so there is one good example of how that simple trick of adding DSP to that gameplay moment in a way that enhanced and supported the gameplay, is a way that implementation can really be used to make something feel good.

			What are some of the challenges in implementation?

			I guess the hardest part about implementation is iteration and the constantly striving for the best representation and feedback to the player. And I guess coming to terms with the fact that there's going to be a lot of iteration when you're trying to leverage the gameplay in a way that feels right. I think of implementation a lot of times by feel. Because it is not about the right sound, but it's about the right presentation of the sound. So a lot of times it's simply shuffling values in a playback system that will take the sound of the system from being something that could be overly repetitive or clunky to being smooth and dynamic. And so I find that a lot of times it's that constant drive to iterate and push forward towards supporting the game with the right feeling, and having the sounds fall into place appropriately. It's also the joy, because in a lot of ways, we're never satisfied until it ships. In this day and age of live service, we often have the bonus round of being able to continue massaging these systems even after it launches. So I guess we're our own worst enemies in that regard. It's both the hardest and the most satisfying in that way.  But at the end of the day, I think you know that you've succeeded when you feel like the sound is supporting what is happening on screen and it supports the player's experience.

			How closely are you working with the asset creators, in terms of how they get put into the game?

			It's usually pretty fundamental to the role of the technical sound designer to be working directly with the content creators, as you're building the system. As the technical sound designer you understand more clearly what the game has for you to leverage; the kind of parameters or functionality. So knowing those things allow you to begin with a preliminary system, which then you specify to content creators the elemental pieces that would build up that system. And it's almost like they're designing the palette, this audio palette for it. And so extremely deeply, on a deep level you have to have that ability to communicate what the game is doing, the system you're creating and how that will interact with it, and then also what kinds of sounds will work within it. I think the best example is taking a physics system which is going to have different sized sounds, it's going to have different material types, and depending on the game you're going to have this spectrum of tiny elements that will combine into becoming the sound of the physical world as it interacts and it's a place where there absolutely needs to be a clear line drawn between how the game is working, how the implementation system is working, and then how the content is created for that system to support it. So, a lot of times it's the best part of the collaboration.

			I think that when I'm doing my job right, what's happening is that I'm preparing for that by getting a system in place using whatever I have available content-wise. Whether it's just tiny little pieces of audio, or something that's created specifically for it. Something to stand up the system so that it's at least dancing a little bit. To understand how the game as the playback device really kind of gets it talking. And then once you understand a bit of that interaction between the game and the system, you have a better idea of how to iterate it, and how to iterate the system to be more fluid or to support what's happening better. But then you also have that next phase where the content creators can come in and create content for the system, and if I'm doing it right, I've taken these steps in advance as a preparation for the content creation phase. For me, I think a lot of work can get done up front in establishing these kind of systems, which I feel like makes that collaboration between the content creators so rich because you understand deeply what the intention is, and it's great because it leverages people's specialties. People who are fantastic at making crumbling material sounds and just love driving around in the middle of the desert or the back yard and breaking things, can do what they love, and I get the greatest joy in taking their work and seeing how that ends up being played back by the game using the system. So for me it's the joy of discovery, as I'm kind of taking this journey with the game or with the system, because once the content goes into it, it's like the paint on the canvas. It comes alive with someone else's beautiful content. It's a deep collaboration for sure.

			Before you were working in house, did you have to educate a lot of people as far as what you could do with their sound?

			Yes. Definitely. It's the rare developer that really understands sound and how to use it in a game fundamentally. And so I think that as professionals we're always trying to find a way to bring people into our craft, and bring people towards a better understanding of what we do, while simultaneously building the trust to be able to do that. And so one of the ways to do that is explaining the process a bit, and getting buy-in. That's either through the prototyping of systems or even the creation of a blue-sky type linear video and audio representation. Some kind of target towards where we're trying to bring the sound or the system, and it's definitely a relationship that you have with a developer as a freelancer that becomes the kind of thing that enables you to do what you want to do. So having that trust is something that you find the best way to build. It's interesting, because stepping into my career in game audio, initially was as a freelancer. My first job  was through Bay Area Sound. It was a six month contract with a developer in Northern California, and right out of the gate I was dropped into the last months of production on a game, and essentially spent the next seven years of my freelance life in the industry helping to take the pressure off of developers in the final phases of their game. The tiny niche of technical sound design that I had fallen into became something that developers found value in towards the end of their development cycle when they had less and less time, but had more and more need. And I think that it was at that time and even today, even easier and more common to find someone who made really cool sounds, than it was to find someone who could slide into the middle of things and connect the dots between the sounds in what were many times proprietary game engines, potentially with proprietary audio solutions. So that niche that I fell into ended up being super awesome, because it was all that I wanted to do, was to help great content creators get their sounds in games sounding great. So it was awesome. I would jump around from different studios and help them final their games. 

			One of the games that I helped with was Dead Space 3, and I worked on that game for three months at the end of their production, and you're working with a team of superstars, right? These are people that have lived with the project for a year or two, they know their way in and out, and you're really there to help support their vision for the audio, and find a way to enable these ideas that have been burning them to the core that they haven't been able to execute on yet. And so you very quickly have to get ramped up with their vision for things, The toolsets in place to do the work, and how to be as effective as possible with as little guidance as you can. Dead Space 3 was a great example of a superstar team, with a really clear vision, and an entire suite of proprietary toolsets. And so step one, learn everything you can about how they're wiring up sound. Step two, understand what the creative vision is, and figure out who the content creators are so that you can start those relationships. Step three, inventory every door in the game and make sure that they all play the right sounds when they open, and that on either sound of the door the correct ambience plays, and I think if anyone's played Dead Space before, it's like that spreadsheet at the end of the day ended up being 350 doors worth. And they all had to be verified and unified after a year and a half of development, which was a formidable task, but the kind of thing that needed to happen in order to give consistency to the overall world. That was the kind of stuff I love to bite off. And they say, "Ah, we just don't know what happened. It's been a year and a half, and some doors work, some doors sound right, and some ambiences don't work, and some of them don't sound right," and for me that's a dream job, because I guess it puts into play an organizational methodology that really just lets me go to town within the confines of that development. So that was a great one. 

			On Uncharted 3, they had a super-elaborate physics system to handle the interactions between sounds of the objects and stepping into the project after understanding the toolsets. Again, proprietary toolsets within Naughty Dog, and created specifically for Uncharted 3. First of all, what does this button do? And how do these things work? And so after ramping up with the tools and understanding from the team what their vision for these things were, stepping into a world that is alive with physics objects that each in a lot of cases need to have their own unique sounds, but in a lot of cases could also potentially share sounds between different objects, whether it's a small medium or large wooden crate. How can we take a single content set for crates, and use DSP to pitch or volume or filter the variations in order to get change based on the size of the object. Again, the goal being smaller footprint of audio memory. The goal being a high level of variation, and a world full of objects and material types, so similar to Dead Space 3, the role there was inventory all of the objects in the game. Find out where we can share content across different objects. Find out what specific content we need. I think that organizationally it becomes the challenge of that is kind of the fun. 

			How did that change once you moved in house at PopCap?

			Things have changed now being an in-house employee because instead of jumping in and out of toolsets, game engines and pipelines, I have the consistency of maintaining a single pipeline for a longer duration. In the game I'm working on now, as a live service, it's a game that has already shipped. It's a game that continues to add content and iterate, and so the challenge is completely opposite. Every three or six months I don't have to learn a new toolset.  And I'm really able to understand the pipeline and how audio goes in the game. I'm really able to kind of get my arms around the task at hand. So in that way, it becomes less about designing the systems. The systems have been designed for the most part. We might get some new stuff here and there. It becomes less about designing the systems and more about iterating the systems over time. And then about adding new content to those systems, as we move forward. What's kind of nice about being in-house now is the consistency of the pipeline, and just the known quantity of the work. Whereas as a freelancer, it was a little bit wild. So I really enjoyed that about being in-house. The people I work with are extremely supportive. They're able to give good feedback, and there's a lot of  value in working directly with the team, and so again, as a freelancer sometimes I was on site, sometimes I was off site. Always with that connection to the team, but the times on site were definitely the times when there was the best communication. I think anyone would agree with that. And so I really just kind of reveled in that. I loved taking a step away from my desk, and slinging a guitar over my shoulder and walking around and feeling the pulse of the team. For me, that's a two-fold thing. One, it keeps them aware that I'm around. I think audio has a habit of getting locked away in a soundproof room. But also, I can usually catch some good conversations that have a rippling effect and will come down the pipeline to me eventually, as long as I'm around, aware, and able to. That's been a really nice side benefit to me.

			Let's talk Peggle 2. It's a triumph of implementation.

			Peggle 2 was a great experience. Stepping into the project, a lot of work had been done already to build on the past success of the first Peggle. And Guy [Whitmore] had already stepped in and established his system for music, and a lot of times my role was, and is, facilitating someone like Guy with achieving their idea of sound or music for the game. And so what was it? Well a lot of times it was just a behind the curtains, making sure things were dancing the way they were supposed to. One example is there was an idea that, "Hey, we've got this music happening. It's tempo-matched and we have this idea of beats and bars, can we use that anywhere else? Can we apply that creatively to kind of support what is happening?" And we'd already taken a step forward and created ambient beds and one-shots of different creatures throughout the worlds, and it was a pretty straight-forward step to move that into the idea of rhythm-based playback of those elements. Again, once everything kind of locks into the groove of the music, you don't notice it so much. It's subtle, but it does kind of add to the magic and joy of things. And so a lot of times it was trying to connect the dots between things that we were already doing and how to make them even more integrated with either the sound and music that was happening, or the gameplay that was happening. So a lot of times my job was a facilitator to tie things together interactively to support the game that was happening. And what a great opportunity. That's a game that just has baked into its DNA all of these opportunities for joy, and I think having sound supporting that was kind of an easy win in a lot of ways. 

			I remember one challenge though, where we had built this elaborate music system based on Guy's compositions and we crossed the bridge of multiplayer for the first time. And within the audio engine and toolset we had built kind of a monster of a music system, and when it came time to handle multiplayer music, which was going to be presented by four players on the screen, and gave the player the ability to switch between different players' boards, we decided that it would be cool if you could hear their music and their peg hits at the same time. Essentially what that ended up being was, we took this gigantic music system that we had created for the single player experience, and we just did it four times. And so this was a huge technical challenge and historically may not have flown, but at the time, we just went for it, and it paid off, because the experience of being able to change between views and hear the music reacting dynamically like that, was definitely a great experience for the player. You wouldn't necessarily think it, because if it was just four tracks of music and you were switching between four tracks, that's kind of a "OK, no big deal." But because of the complexity of these systems I think there was a little bit of trepidation on our part that maybe that's not going to go so well. And plenty of challenges, don't get me wrong. But it was a huge technical hurdle to jump over. A lot of times, that's the role of someone in a technical sound designer or implementation position, is just to help people leap over those technological hurdles and deliver on the experience.

			Are there significant differences moving from Triple A to casual titles?

			When I think about what the differences are, fundamentally for me it's like, I used to spend a couple of months, let's say, just finessing and iterating on a system for a giant game. On Star Wars they brought in this technology called digital molecular matter. And it was this untested, unproven physical simulation. It was untested and completely brand new, and jumping into something like that took research, experimentation, and some pretty deep knob twiddling. Whereas now what I find myself doing is again, in an established pipeline, iterating on a theme and for me, now, it's more about that collaboration with the content creators, because the systems have been established for the most part. So that's the big difference for me is that on a larger scale game, you might have someone on the team who only handles physics. You might have someone on the team who only handles the vehicles, or the combat. Whereas what's kind of fun now is I can do it all for the game, because it's a much tinier, compartmentalized known quantity. So I'm really enjoying having that more global purview, for a smaller title. That said, I really did love big systems, and the amount of tuning that goes into that.

			Mobile games are great too, because the other thing I've found is that coming from console games, so many of the same tricks that we were doing on a 360 or a PS3 directly translate now to the mobile space. And once upon a time, mobile was bound by the constraints of the platform: low memory, low CPU. But really, we're doing many of the same things across mobile, which means we can do all the fun things that we have been doing. I guess in some ways I haven't really lost anything moving to mobile, which may be surprising for some people. But it's because of the scope of the games as well. So as the scope has gotten smaller, it's not like the imagination has gotten smaller in comparison. I think the imagination is even larger for mobile titles in a lot of ways. Certainly more varied, and so I think fundamentally if you have all the same tools you can do all kinds of fun stuff. And that's I guess maybe to the point as well. In the last five or ten years, the audio middleware tools consistency has been just a boon to the technical sound designer's workflow. Having the ability to step into a toolset that is established, that's understood, and that you can talk with colleagues about and share a language, has been an incredible step up from a time when the tools lived behind closed doors and NDAs. And so it's really come into its own. And again, this is something that was happening about the time I transitioned to game audio. Kind of amazingly so. I feel really lucky to have kind of rode that wave as things have become more established in audio middleware. The capabilities are things that transfer form project to project. And again, when I say the same tricks that I was doing on console games I can now apply to mobile, and that's down to a toolset as well. I don't have to limit my implementation because of a lack of CPU or resources. I can really just do the same kinds of things within the budget. So tools have been kind of an impressive change in the industry from the way it was. Because I remember stepping into weird projects with weird tools.

			You've been really involved in advocating for game audio.

			One of the things that really helped me stepping into game audio from where I was, was for m a weird combination of rock and roll and video games. Growing up, with Atari and a Nintendo, and then discovering weird noise as a teenager. Somehow that all added up to game audio as a career, at some point. And I think once I acknowledged that as where my passion was, it became clear to me that that's what I had to do. And the road to that was not really very clear. But I felt like what I had was I had the ability to share my experience. The age of the blog and the forum and social media just put in my hands a toolset to be able to contribute to what was happening by talking about what I was going through, as I found my way towards a career. And invaluable insight gained from people throughout that time, which helped me build this idea of who it was I wanted to be in the industry. I guess I never felt like I was doing myself a disservice, and I still don't as a professional by sharing my experience in game audio. I can't help but feel like that played a partial role in my ability to do what it is that I do. By writing articles, by doing podcasts, by having conversations. And it is that kind of community-building advocacy outside of myself as a way to try and grow this idea of game audio that really has been fundamental to my growth. No one can ever follow in another's footsteps directly, but if there's anything that I would say about making your way towards a career in game audio, it's just that you will get back what you give, and you have something to share. So finding a way to share it, finding a way to be a part of this industry is kind of to the core of the future of game audio.

			I think I have been unafraid to put myself out there as not knowing anything and have been open to people's sharing their intelligence. And I feel like through that combined give and take of sharing and listening, it has worked out well for me. I guess that has built a strong career. It is funny how that happened, right? It's like one day, I've got all the time in the world, the web at my fingertips, at a dead-end job, with no credits and nothing to show for it, and through a long process of putting myself out there, meeting people, trying to be kind, it has resulted, I'd like to think, a little bit, in where I am today. I think the people that I've met along the way have all put things in my ears to make me sound a lot smarter than I am. And so I'm thankful to them for sharing that dialogue and having that dialogue. I think without the support of various people throughout that time, I think everyone needs a little support once in a while. So it's been good.
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			Selected Credits:  PlayStation 3, Playstation Vita, Broken Sword: Sleeping Dragon

			As R&D Director at DTS, Dr Michael Kelly specialises in developing innovative audio products for music, films, and games. DTS delivers real-time multi-channel playback for games when connected to a surround sound device. Well-placed to offer audio innovations in games, Kelly was instrumental in the audio engineering of the PlayStation 3 and Vita at Sony Computer Entertainment. 

			What do you think are the big opportunities in the headphone space when it comes to games?

			Oh, it's weird. I've been tracking it for a long time. All of my original work—when I was at university my research was in headphones, so there was a point in the late '90s when it seemed that headphones are the big exciting thing. Everyone was all about HRTFs, Open AL was doing HRTF-related technology, and I think it got into the hands of game developers through things like Open AL and Direct X and all that kind of stuff, and some of the sound cards had it on. The Sensaural sound cards, the Aureal sound cards, Creative Sound Blasters. And then everyone realized that to actually, really do HRTFs is quite expensive, so they would scale them back, cut them down, and [then] they don't sound that amazing. And there were all the issues of personalization and whether that was going to work, and so the buzz around HRTFs went away. 

			Then, in the last few years, as CPUs have got stronger, and there's more software processing, it seems to have taken a natural increase in people's interest. I think what's really changed it, now where everyone is getting really excited and the stuff we're seeing at the conference [AES Audio For Games], is that people are looking at headphone technology and VR, and, as well, there's the whole mobile gaming, mobile music. And so headphones kind of went away with the Walkman in the '80s and then they seemed to have come back in a big way in the last ten years. And brands like Beats just popularizing them as fashion items. So everyone is interested again in headphones.

			Are there a lot of games using binaural audio now?

			Yeah, there's a few. There's quite a few where you'll see it as a submenu option. So I think the Battlefield games have a headphone option. I don't actually know what they're doing in their headphones at the moment, but I think some of the Codemasters games, like the ones that use ambisonics as well, have headphone modes. A lot of people know there's something that we can be doing better with headphone technology, but I think now you're seeing a lot of middleware offerings, so you're seeing plugins for Wwise that support headphone technology. At DTS we have the Headphone: X technology, which is getting a big uptake in the music industry. We do see a lot of interest from game developers in the possibilities of what can be done on headphones beyond the basics, kind of going back ten years to what was being done then. Yeah, I think headphones are exciting to people.

			You began your career in game audio as a lead sound designer on Broken Sword: Sleeping Dragon. Can you tell us what you could bring to that project as someone coming from a more technical background?

			It was really funny because that was really my first proper gig in games. I'd always hacked around and made games, but they'd never left my bedroom, really. So I'd done my PhD in 3D audio, and then I couldn't believe I landed my first job as a sound designer, so I was brought in to help with the sound design, and then I did, well, pretty much a spreadsheet of all the assets we'd need for the game, and a bit of the design of all the levels and where we needed most resources, and it became clear that we needed more than just me, quite quickly. Because it was the first time that we'd had a chance to do that, so we recruited someone else then and I got to be lead, so not only did I get to do the sound design, I got to lead it as well. 

			So that was great, but I think it was really I guess it impacted the rest of my career because it was great to do all the fun things around sound design, but it was also really tempting to get involved in the audio engine side of things, because I knew how things could work and what could change, so I worked very closely with the programmer. Even just things like, back in those days, we were programming volumes as linear numbers, so you'd type in like "0.01253" as a volume, or something, and want to change it a little bit and change it to "0.09128" or something. It just seemed a lot harder work than it should be, so one of the first things is we tried to get decibels into the tools. So we did that, and just chopping something by 5 dB was a lot easier than doing these floating-point numbers. 

So there was a lot of stuff around that, and then Revolution had a very sophisticated scripting engine for audio, which was based on the scripting engine for the rest of the game. So that was my first understanding of a proper in-game audio engine. And it was actually quite sophisticated. So then coming out of that and seeing the tools that were available for everyone else, scripting systems were good for me because I was a programmer naturally, but realizing that some of the stuff that I was trying to do in other people's systems just wasn't that easy because they don't have a sophisticated audio system. I saw how I could apply my programming skills and how I couldn't in other ways. That got me thinking a lot about tools and technologies. And then I ended up going into the more technical side of game audio, I guess ultimately working on sound engines on PlayStation. So I think that experience of being a sound designer, seeing how the technology was, how it could be, influenced a lot of my work when I was at Sony. I think I was very fortunate to have had the creative side of game audio, and then bring all my technical skills back into that, and have a bit of a feel for what a sound designer wants, and not just what a programmer thinks a sound designer wants.

			And then what did you do at Sony?

			So all my work at Sony was really tool related. In the early days, the first thing I worked on was porting Scream to the PS3. Scream was the internal sound tool, and making that available to developers on the PS3 for all developers, so making it fit nicely into the SDK, making it wrap around the PS3's public audio engine, rather than Sony's internal one that only the studios use. So that was the start of my tool work, and then we went on to do quite a lot of experimental tools on systems across platforms for the PS3 and then later for the Vita. That was a really interesting project to work on, and then I think at the same time middleware was getting good, so that was when Wwise was becoming adopted by all the major studios. I think it was ambitious of Sony to think about doing a cross-platform audio engine, and then you see Wwise came on in leaps and bounds, and I think just kind of knocked everyone else's systems out of the water, just because of the sheer power of it.

			What were the aims of some of the tools that you were creating? What problems were you trying to solve?

			I think the remit when we first started doing the tool work at Sony is that sound designers in other fields have very powerful, evolved, and mature tools, and we felt that game audio tools were only just beginning to do what they could do. So we had quite ambitious plans to make things like Pro Tools-style editors, but make them non-linear. So take the linearity out, add the randomization features, all that kind of stuff, in non-linear timelines. And we developed quite a sophisticated sequence editor, but it becomes very complex to maintain and develop, so the aim was to bring a very natural sound editing environment to game audio developers through highly configurable interfaces, and make it cross-platform. I think we pretty much took on every challenge that you could do. And some of that stuff rolled back into the systems that were on the PS3, but I think ultimately it was hard to get adoption of brand new technology like that, when you're seeing other middleware.

			At a company like Sony where you're dealing with all of the hardware side of things, were you having to make concessions or fight battles on behalf of audio to get the ideas out?

			Yeah, I think I did some level of support on the audio engines as well, so you get to see a lot of how developers are using your systems. I remember a GDC presentation saying the budget was ten percent memory, ten percent CPU, and ten percent disk space, or something. That's excluding dialogue, which is obviously the majority of a lot of the Blu-ray space on a game. But talking to developers directly, I think five percent, in some cases, was quite a big budget. And then there were other cases where people were doing less with the graphics, and people would steal memory from the graphics chip on the PlayStation 3 to use that to store audio. In fact, someone was talking about it yesterday. The Frostbite team were talking about how they were storing audio clips in RSX memory and streaming it over and prepared to take the hit of the slow bandwidth just to get a little bit more memory. So the fight for resources is an interesting one because it goes in both directions, where on the one hand on the early PlayStation we were giving a large part of the system to the audio. The budget was half an SPU. And then as developers got more familiar with the SPUs on the PS3, then that budget went massively down because they realized they wanted them for other things, not just audio. In the early days, I think the audio folks were quite keen, they got their own bit of the system that no-one else bothered them on and then that quickly went away.

			Can you explain what the big differences are between surround sound and 3D audio?

			3D audio is an interesting concept in games because any 3D game theoretically has 3D audio. It has an x-position, a y-position, and a z-position. So all game audio or, in a 3D game, all game audio is 3D. So I've also worked, I worked with MPEG-H as part of the early MPEG-H discussions. And they were trying to define what 3D audio was. And I think in those terms it's  surround systems which include height. But 3D in a game, there's 3D sounds and there's 2D sound. A 2D sound is a multi-channel sound, and a 3D sound is a sound that's probably mono but has position associated with it. So I don't know, these are very subjective terms. It's hard to break them down.

			What do you see as the big opportunities now, as far as game audio is developing?

			The VR technology is the stuff that's quite exciting. No one knows where it will go, no one knows whether it will take off, but the interest is very high and the possibilities are very high. Personally, I think it might not end as we see it now, but it's the direction that everything is going to go in. It's going to influence the way things are used. So it's really interesting to see with the uptake of VR that people from movies and music are now using game engines to author content, because they're already geared up to support these system. So from a sound design point of view, it offers tremendous opportunity and challenge because traditionally, I think, there was a point in games, certainly the early OpenAL and DirectX days, where people were beginning to focus on realism, so they were talking about distance modelling, and obstruction, occlusion, all the things we now take for granted, they were new back in the day, and I think the view was that we were heading for realism, and then, I think, the game audio side of things matured and people realised it was about creative control. So use all these physical models, but take over them and apply creative principles.

			To have that applied, you don't just want natural distance roll-off, you don't want latencies. When you fire a gun two miles away, you want to hear it instantly, even though it might take ten seconds to get there in real life. So VR, for me, is going to be interesting, because VR is kind of about this realism, but you still want this creativity, but you have to push people out of the uncanny valley into believing they're where they are, which means you have to have some kind of reversion back to natural physics. But at the same time you still want that creative control, so I think all of the things we've worried about in 2D gaming. And when I say "2D gaming," I mean 3D gaming on a 2D screen. All of those things we think we're getting our head around now I think we're just going to blow up in VR. So I think there is opportunity and challenge there.
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			Hiroki Kikuta is known for rejecting the expected in favour of artistically-driven experiments. The three soundtracks he created at Square, Secret of Mana, Seiken Densetsu 3, and Soukaigi, are prime examples. After producing the horror game Koudelka, he has recently returned to the forefront of composition: balancing roles on major franchises with worldwide indie projects.

			Interpreter: Alwyn Spies 
Translator: Emil R. Nilsson

			Your best-known work is probably the Secret of Mana. In particular, many people were introduced to your music in the opening of that game, in which the music and image came together really well. What can you tell us about that game?

			The development of games up until that point had come from the Famicom to Super Famicom, but there still was no real example of the game music and the image becoming one. Nobody was thinking along those lines. I was originally working in the world of animation, so I already knew the appeal of having the image become one with the music, so I wanted to do the same thing with the opening of a game. But the development of games was a gradual process. So, for example, it took two years to develop Secret of Mana. So what did we do for two years? We thought about the settings, we programmed the game and we created the material. There are various procedures and you can't start working on the opening until everything is done. When you want to fuse the action in the opening with the music, you have to wait until everything is done. So it doesn't happen until late in the process, not until the animation of the opening is completely done – and then I created the music so that it would match the animation. 

			I want to talk a little bit more about that. I don't think that anybody had done this before in the development of games. So, the opening animation of the game is going to be like this when it's done!  Then I looked at the completed animation while measuring the time [the amount of seconds] with a stopwatch. Which second does the title appear? What second does the bird take flight? I measured the seconds and then created matching music. I created the music, but there were parts that didn't match exactly, so I used a program to make it match and then we used the best [matching] music and that became the opening of Secret of Mana.

			What were your musical inspirations for integrating the music so well with the game, something which was uncommon at the  time?

			In the world of games, nobody knows exactly how things are supposed to be done. Everybody experiments with a lot of different things, so there wasn't any opposition towards creating a new [kind of] sound. Let's do it! Let's try to create it! So we experimented and when we thought something was good, we put it into the game. It's like that with all other things as well. It was a group of people that wanted to do new things – interesting things – and we gradually put these things into the games. I think that is one of the reasons why we managed to create such a wonderful product.

			You released the album Secret of Mana+. Could you talk about that score?

			That is very interesting, but I could talk about that for ages. We released the album Secret of Mana+, but, for me, that was the soundtrack of Secret of Mana and Seiken Densetsu 3. Since it took two years to develop Secret of Mana, I was making that music for two years, so there were a lot of songs that we couldn't use – that didn't fit the frame of the game. There were a lot of ideas, a lot of music, a lot of fragments that weren't applicable to the game, so we wanted to release a CD with all those fragments. At that time, the image of Secret of Mana was expressed, but we were also thinking about Seiken Densetsu 3, which we thought would be made at some point. The world of Seiken Densetsu 3 will probably be something like this we thought. Bringing all that together – how should I put it? – all the things that I had been keeping inside me during the development of Secret of Mana exploded and the result was that CD.

			And I thought about one more thing – the people who played the game will probably listen to the arranged album, right? If those people remember the music, they will be reminded of it when they play Seiken Densetsu 3. I wanted the players to think: a-ha, so this is where the music I heard on the arranged album fits into the game! So, I wanted the songs on the arranged album to be played at important stages in Seiken Densetsu 3.

			And the reason for that is that there were a lot of RPG-games being made at the time, but a lot of the games didn't have the same kind of world view or main characters [in their sequels]. And I thought that that was a shame. But game music and the theme of a game usually remains the same throughout the whole series, right? So I wanted to give the people who played the series something that they were used to hearing [and felt nostalgic about]. I wanted them to think: Ah, this is the same melody! It's because it's the same series! I wanted the melody to reflect that world – I wanted those melodies to recur throughout the series.

			Could you talk about writing music in those days?

			At the time, the way of making game music – in general, a hardware synthesizer was used to make the songs. So you made the song and then you processed the sound of the synthesizer and then you took the sample and transferred it to the Super Famicom. But, I didn't like that because when you were in the process of making the song, it didn't sound like the final product would sound like on the Super Famicom. I wanted to make the songs while hearing what the sounds would actually sound like. But of course I did use the hardware and the samplers, but I took the sound that they produced and put it into the Super Famicom (and listened to it) and then I brought it back to the sampler and while listening to that, I created the music. I think I was probably the first person to do that.

			It was very difficult! The Super Famicom can only produce eight sounds at the same time and on top of that, the memory is very small. There was nothing but limitations! But what can you do? Even though it was full of limitations, Sugiyama created Dragon Quest for Famicom and the Famicom can only produce three sounds! And it was fantastic! So I can't really complain. So, we just said: if he can make something that brilliant, then it doesn't matter what kind of limitations there are.  We were blessed in comparison.

			What about some of the techniques for writing music – the constant looping, and so on, that you find in games of that era?

			I think that the makers of game music are the only ones who have this concept of loops. When you make music for films etc., you don't have to make loops. But in the world of game music, you have to fit the music onto a very small memory, therefore you have no choice but creating loops. And how do you neatly squeeze the loops ionto such a small memory while still not ending up with something that feels like a loop – music that you would not get tired of? We had to think a lot and really use our heads.  And use a lot of tricks! I'm proud of that [that they were successful]. 

			Normally, when you repeat one melody, one loop, you get sick of it, right? So, normally you would get tired of it, but I couldn't just leave it like that. So I asked myself: is there no way of making music that you won't get tired of it even if it loops many, many times? On the contrary, I wanted to make something that would find its way further and further into your heart the more you listen to it – so that the melody reached deep, deep within that person. So, [I wanted to make music that] is expressive, because it is played in a loop. Maybe one of the limitations of game music is that it has to loop, but it also brings something [a feeling/image] forth just because it is game music. Game music is born within the loop. Thinking about that, and I usually say this, I think it's ideal when the melody and the harmony disappears when you're listening to it.

			In the 90s, we had wall to wall looping music, but now there's more of a consideration for trying to escape loops. How does that change your process?

			Oh, that's a difficult topic! The relationship between the music and the game has changed, right? The reason for that is that games made in the 90s had a power of expression in themselves. The limitations that come from a limited capacity, it makes you more creative and makes it more interesting because it has limitations. For example, with the 3D polygons you have now, the graphics are really beautiful and graphics that beautiful need really beautiful orchestral music, right? But if you listen to beautiful orchestral music for a long time, you get tired of it. So now you don't have to listen to it for a long time. Now the capacity is too big and the music has come to correspond to this excessively large capacity. And I don't know if that is a good thing. 

			What I want to say is: Super Famicom, for example, was bought by middle school students or students in junior high school and brought home and plugged in. And from the time they started playing, they played for forty to fifty hours! And I want you to think about something: if somebody buys a CD and brings it home, they don't listen to it for forty hours [straight]. You listen to it two or three times and then you get tired of it and put it on the shelf and maybe you'll never listen to it again. But you listen to a game for forty to fifty hours after you've turned it on. And the music we made was made for that purpose. Music that you won't get tired of even if you listen to it for forty hours; music that you want to listen to again after hearing it for fifty hours! That's the kind of music we made. And I think that's something we should really take pride in.

			For me, ideally, when I made music for Super Famicom, for example, if the development took two years, I was with the development team for two years. We ate food together every day and I would ask them questions like, "What are you doing now?" "In which direction is it going now?" I asked [questions] all the time and there was a constant exchange [of information] while I was making the music. Because of that, the music had a deep connection with the game and the scenes that needed a certain type of music were given exactly that type of music. That kind of development was possible [because I worked closely with the team] So, that is probably what I would call good conditions for development. When it came to the schedule and the budget, we had room to create the game – I'm happy about that. Well, now, too, with a big team, for instance, there are times when you have sufficient time and a sufficient budget, but there are a lot of times when it's not like that. So, well, [there are times when] the budget is a bit small or there's not that much time and because of that you have to make the music at the same time as you make the game otherwise you won't make it in time. I have to make a rough prediction of how the game is going to turn out and create the music [based on that prediction]. I can't say that it's necessarily a bad thing, but whenever possible, I would like to know what the game is going to be like when it's finished – what it's going to sound like the instant it reaches the players. I'd like my responsibility to extend all the way to that point.
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			After creating some of the Game Gear's most imaginative tunes, ex-Sega artist Saori Kobayashi went on to produce the dense "ethtronic" soundtracks for the Panzer Dragoon series. In addition to working on a wide range of game projects as a freelance composer, she has additionally produced two albums through the Japanese folk music unit AKANE and is working on her solo album. 

			Interview: Chris Greening & Joe Schwebke
Translator & Co-ordinator: Alex Aniel

			You've been working on video games since the early 90s. Could you tell us about your path into composing games for Sega?

			I graduated from Musashino Academia Musicae with a major in piano. But I realized that I always preferred composing to performing. So after graduating university, I helped a friend's company out by composing music for television and other media. This gave me my first experience composing game music for the licensed games Inspector Gadget and Deep Duck Trouble. A sound director at Sega then invited me to join the company, which I accepted.

			You navigated the challenging hardware of Sega's Game Gear throughout your early years in the company. Could you describe your experiences working with this hardware and how you overcame the limitations? 

			I worked on the Game Gear before joining Sega doing the music for Deep Duck Trouble. I later went on to work on Sylvantale and Sonic Drift 2 after joining Sega. The character Donald and the RPG nature of Sylvantale made it very easy to compose music that matched the imagery of those games. I composed for those games in exactly the way I anticipated. For example, composed a piano theme in polyphony, which was a smooth process that didn't take much time and received a good reception from staff. By contrast, Sonic Drift 2 was a racing game and it caused me a lot of worries. This was a tough game to work on, as the feel of the songs I made didn't really mesh well with what the director had in mind. 

			Would you ever consider going back to writing chip music?

			Working on 8-bit games allowed me to discover and learn many new things, and it was my gateway to game composition. It was a very good experience for me. But I think modern chiptunes are different from what I made back then and would provide new experiences for me. So if there are opportunities for me to try chiptunes, I'd love to have a go.

			During the writing of the Panzer Dragoon scores, you used the sound systems of the Saturn and Xbox. What were they like to work with, especially after years writing Game Gear scores? How did you create the "unique Panzer world instruments" featured in these scores? 

			The Game Gear allowed me to only use three voices, but the Saturn increased the number of sounds that could be used. It allowed me to utilize complex harmonies and increase the breadth of the game world. That said, there were still storage capacity limitations in this era, so I had to lower the quality of the sound along with other adjustments. These limitations actually led me to creating the unique Panzer world instruments. The Xbox allowed me to do practically anything I wanted. Orta was a shooter rather than an RPG, which presented its own greater challenges. I would say that better hardware does not necessarily make things less challenging for composing.

			Your soundtracks for Panzer Dragoon Saga and Panzer Dragoon Orta are very unique. Please describe your process for composing for this series. Did you have a lot of freedom? What inspired you and challenged you on these works? 

			The projects were quite rewarding for me, personally. Using both orchestral and electronic tracks, as well as combining them together, were personal experiments on mine. There was one method I tried when making the main theme, which the sound director also suggested I do. Instead of making X number of songs for X numbers of scenes, I wanted to use the main theme in different areas, increasing the depth of the game's world. But I realized that, if people thought there's a set melody, then it would actually bring about limitations. However, for the parts of the game whose direction and flow were clear, it was actually easy to feel inspired.

			Let's talk about your work with AKANE. Could you tell us how and why you formed AKANE with Yumiko Takahashi? What did you want to achieve with the group's two albums? 

			I do love working on game music, but I've wanted to break away from that for a while to make original music. Video games taught me how to make music for pre-defined worlds, and I had been wanting to utilize what I've learned. I was brought together with Yumiko Takahashi through a mutual friend. I heard that she sang Japanese folklore music (Nihonminyo), and when I listened to her vocals, I thought that maybe we could make something interesting together. As a fan of Panzer Dragoon, Yumiko thought the same thing and so we combined our strengths to form the band.

			Our first album Kochae is, first and foremost, a Japanese folklore music album, which allowed us to find our direction for AKANE as a band. Our second album Journey came out long after Kochae, and in the intervening period, we created songs that eventually ended up in our second album. We did test out our songs at live performances, and slowly began to build up the style and world of the album. I combined the orchestral and electronic sounds I used in the Panzer Dragoon games to create something more fantastical. AKANE also ended up working on game music during the time thanks to our development since Kochae. Kochae has paved the way for many opportunities for us.

			You have described the musical style you have built through AKANE as "ethtronic". This seems very similar to the Panzer Dragoon philosophy of blending ethnic folksong features with electronic-based sounds. To what extent would you agree? 

			As a matter of fact, the sound of AKANE does derive from the sound of the Panzer Dragoon games. Without the series, I doubt AKANE would have been formed. My work on the Panzer Dragoon series has been such a large influence on my life. 

			You recently reunited with Panzer Dragoon creator Yukio Futatsugi on Crimson Dragon. Could you tell us about your inspirations for this soundtrack? What inspired the controversial decision to rearrange your soundtrack in a Hollywood style for its final release? 

			It was a real honor to work with Yukio Futatsugi again. I'm a fan, personally, of the world he created with the dragons. He also trusts me when it comes to making the music for the game. He didn't give me specific direction with the music, instead letting me compose the music the way I saw fit. I didn't compose the songs with the specific intent of avoiding Panzer Dragoon; I just saw images of the game, listened to the developers' comments, and naturally produced the soundtrack. 

			I don't think the Hollywoodization of the soundtrack was a bad thing in and of itself. I just felt it was a bit unfortunate that the music I had managed to prepare for the original version before its initial release ended up not being used. When Crimson Dragon became an Xbox One title, the project underwent some changes in scale, and the final product ended up with varying opinions from fans. I'd absolutely love to be able to release my original version of the soundtrack if there is demand for it from the fans.

			You recently announced your first solo album, Terra Magica. Can you tell us how you came up with this name? What kind of musical and artistic direction are you taking your solo album in?

			I'm imagining this album to be something like an "anti-soundtrack." Soundtracks are attached to games with stories and visuals, which influence the musical direction. My solo album doesn't have any of that. I want it to be something that contains a myriad of emotions, such a beginning, middle and end, life, happiness and sadness, even battle. That's why the name, suggested by Marco 'Monomirror' Garcia, really fits well with what I want to do. I'm working hard to make this a worthy music album. 
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			Selected Credits:  Gears of War 3, Prince of Persia: Forgotten Sands, Transformers, Dragon Age II, World of Warcraft: Cataclysm, Starcraft II: Wings of Liberty, Overwatch 

			Bulgarian-born, Hollywood-based composer and orchestrator Penka Kouneva is known for blending influences of East and West throughout her works. She is particularly known for her works alongside Steve Jablonsky on franchises such as Prince of Persia, Gears of War, and Transformers, as well as her rich orchestral concept albums A Warrior's Odyssey and The Woman Astronaut. 

			Can you tell us how you got started in games?

			I've orchestrated for Steve Jablonsky, the Transformers composer, since 2004. He hired me because of my classical background, but also because of my experience in Hollywood. He composed the music for the Transformers game in 2007 and I was the orchestrator. I also had orchestrated on the films, the Transformers [films]. Then he needed an additional composer for his team to score the game Transformers and I was a natural choice because I knew the music really well. This was my break. This was my first composing assignment in video games. And I got the job because I knew the score, the music, and the style really well. And it was an opportunity. He just needed help. My first composing experience was incredible. I was just happy and I got to do action music, and a couple of big action loops and chases, and I suddenly felt like this was the perfect match. What the game needed, and what my skills were, and I felt happy and excited. I just distinctly remembered that happiness of working on a game and the rest is history! I took the time to learn as much as I could, and knowing fantasy, knowing science fiction, not exactly having played a lot of games, but I now have played tonnes of games. But my experience just being a media composer and being passionate about storytelling and visual and the whole fantasy-sci-fi horror genre made it possible for me to become a game composer.

			Can you tell us a little bit about how the compositional process is different between film and games?

			The compositional process is similar in certain ways and very different in other ways. The similarities between scoring for film and scoring for games are in that we have to always compose powerful themes. Themes that define a character, or a situation, or create a world that the game will inhabit. So that thematic, dramatic composing is very important in both. Technically, on the other hand, games are very different from scoring in a way that we have to be aware of the function of what the music is doing, whether it's a level theme, or a loop, or whether it's an exploration or combat or suspense. And there's also a technical rigour in delivering the music in video games that's only specific to game scoring and is not the same in any other genre. For instance, the game loops have to be of a certain length. It also has to do with pure technical specifications—how much memory there is in the game, especially if we're scoring casual games or online games. It's all streaming; it's all part of memory, so we have to be aware not to exceed the technical specs. So my first game experiences were all about learning the technical complexities and really understanding how the music will be implemented. I myself don't implement the music. But I'm always talking to the people who are implementing it, even before I've composed the first note. Because it's important for me to know how the music will be implemented. And that's part of the whole process.

			And are you prototyping in middleware, or are you just giving them instructions, saying, "If this happens, then play this cue, if this happens, then play this cue." How does that process work?

			Usually, I'm given very specific guidelines, and then we go through a process of revisions and iterations, so I usually get a lot of instructions about how the music will be implemented. So then it's my job to follow, basically, to go through a couple of rounds of iterations, revisions, and understand exactly what it is they need, my collaborators. So it's a very collaborative, kind of very open, flowing process, where there's feedback going on every day, and as a composer my job is to implement the feedback and be on top of the technical requirements.

			You are quite well-known as an orchestrator of both film and games. Can you take us through the process of orchestrating somebody else's theme for a game or for music?

			I'm really passionate about the orchestra, and I've always been since childhood, really passionate, so it's a great honour. I think I'm one of the few people who has a viable career both as an orchestrator and also as a composer, and I love it. It's just wonderful. Working as an orchestrator, I'm the support team. I'm the person who takes the composer's idea and MIDI files and audio files, and it's my job to arrange the music for large orchestra, and also to be very aware of how the music is going to be performed during the session. And create music that is clear, and speaks of the intention of the composer, so it's a different process. It's not exactly creative, but it's more like translating the vision of the composer for the orchestra. So that's my job as an orchestrator. As a composer, my job is to collaborate with game developers, and be that creative voice, supporting their vision with my music. It's a different process, and I love and enjoy both, being supportive of other composers and being supportive of the game developers.

			How actively involved are you with the rehearsals and recording of the orchestra?

			I usually lead the recording sessions, which is a lot of fun, and also a high-pressure job, and my job is to shape the interpretations of the musicians and also to be really open about the style. We recently recorded a horror game and I had to be really specific about the sound and the tone and the intensity, so it's my job to explain the genre: "This is our expectation," that are in the style of the game. Think, for instance, modern music. So again, it's my job to help the musicians to understand what they're playing because they give us their all, they give us wonderful performances, and ultimately the soundtrack is amazing.

			Your music has a lot of Eastern European influences—can you tell us a little bit about that?

			I was born and raised in Sofia, Bulgaria. I was twenty-three when I left Bulgaria. It was 1990—I'm forty-seven now. So in Bulgaria I went to a conservatory, and we studied folklore and ethnomusicology, so I've always been really passionate about non-Western music, and, obviously, when I came to America, and specifically when I came to Hollywood, I felt intuitively that I had to draw on that background for me to be able to develop a voice as a composer and to be able to stand out in the most competitive field in the world of media composing. Nobody really taught me that, I just sort of intuitively felt as an artist that I had to have a voice. I had to have a unique attitude, unique perspective. What is it about my music that makes it valuable for everybody? And I believe that multicultural background, being born in Bulgaria, and now fully integrated in America, is truly unique and a benefit. It's wonderful. So I'd say, yes, I definitely draw much on my Bulgarian influences, and it has helped me write music that is my own. 

			The budgets of video games now often rival those of films. Does this usually correlate with a lavish audio budget—are you still somewhat constrained when it comes to games as far as the budget for writing and orchestrating?

			I have to say I'm extremely grateful to be working in games today, because, yes, the budgets are amazing. But also I should say that there is an entire range of anything from really small budget games to lavish budgets. I've had the honour to work on everything from really small games to really big games, but it's the orchestral recording that we can afford on the large budget games that's really attractive to me, because I feel, again, my skills are utilised to their best. I would say each game has to be approached in a unique way, and the most important question first and foremost is what is the need, what are the needs of the game. What's the style, what's the genre? What is the vision that the game makers have? And then the question becomes, how is the music going to support that vision? So all of the decisions are made with these questions in mind: How do we support the vision of the game makers? In the same way, we ask when we support films, how do we support the vision of that, because it's all about storytelling. And in games it's storytelling in gaming and the mechanics of the gameplay. But these are the questions that then inform how many musicians we're going to hire, what type of orchestra, maybe we're going to have a choir, maybe not. And then we have to work with the budget and make it possible, to have that style and that support of the vision with the budget we have.

			You've composed several original albums recently, A Warrior's Odyssey and The Woman Astronaut. When you have all of the freedom in the world to compose without the constraints of tying it to image and so on, how has that informed your compositional process as far as those albums, and as far as taking that experience back into the game world?

			Both albums were created with the singular purpose for me to grow as a game composer. I felt like I wanted to show how passionate I am about growing as a game composer, and I also wanted to learn new skills, so they purely had the purpose of growth, artistic growth, for me. I'm really happy—the first album led to more jobs, and wonderful new friendships and collaborative relationships, and the second album is just about ready to be recorded. We have a session in three weeks. And again, it's cinematic music, which essentially means like a conceptual idea that inspired the piece, and I think very conceptually, very cinematically, but then it's also practical. With each piece, I set a specific assignment for myself to learn a sound, or genre, or maybe try something I haven't tried before. This was another big important point, to always stretch and try things I haven't tried before because I didn't have a job to compose this kind of music. So, I'm happy. These are two personal growth projects that I created, and they led to amazing things.

			Can you talk about the Transformers a little bit? It's a well-known film franchise, and then your job was to take elements from that to bring it into the game. Can you talk about how you dealt with that process?

			I just wanted to say, the most burning question I get from young composers is, "How do you get your first break?" And I wanted again to express how grateful I am for the Transformers, because this was my break. For anybody coming and working on their first game, being a Triple-A game, it's just amazing luck. But again, because I knew the style of the films, I was asked to compose, and we were not allowed to use any of the themes from the film because they were copywritten by the film. So it had to be very much in that style, but it had to be original music. And Steve Jablonsky, to whom I owe this opportunity, composed the theme, and a couple of the high combat loops, and then my job was to do a couple of big combat loops and races, chases, a bunch of cinematics, and again keep the style very unified. So the game has a sound, that's the most important thing. That the music creates a sonic world that these characters and the story will inhabit. But I got the job because I knew the sound of the Transformers.

			You've also worked extensively on Blizzard's video games, including orchestrating some of the epic sequences for World of Warcraft, a very well-known franchise. Can you talk about that game?

			I love working for Blizzard. It's one of my greatest joys. That's when my profession becomes the source of joy. I work with an extremely talented composer, Neil Acree, who is the composer of all the cinematics. He's not an in-house Blizzard composer, he's a contract composer. And we've worked together for six years now. No, I'm sorry, for eight years. And I'm very biased. I think all three of them, the three titles, Diablo, Starcraft and World of Warcraft are incredible musical adventures. I would say the World of Warcraft because the music is so imaginative, but all of the scores are just incredible. I would say with a hand on my heart that Blizzard's music today rivals the best of modern music, cinematic, film—it's just so inspired. It embraces the history of music. It embraces the orchestral history, and embraces modern music, technology, rock and guitars, and creates this cutting-edge, amazing sound. I'm incredibly honoured and happy to be working for Blizzard, and it gives me the most professionally rewarding experience.

			One of the things that I like about your music is that you manage to get a very small ensemble to sound very big.

			I would say this is just one thing I'm grateful for the experience for. I came to Hollywood with practically no money in one connection, and so I had to work a lot. And in that process of working a lot, I learned a lot. And that's not something you can learn from textbooks. It's just pure, being there on the line of fire, making choices in scoring sessions, in orchestrating, planning really well, always spending other people's money on sessions, always being really aware of how this money's going to go. But the basic philosophy has always been, "We have this little budget, let's see what we can, how we can do our very best." It's just kind of a mental philosophy of being efficient, being creative, and spending other people's money most efficiently.

			What other skills do you need as a game composer?

			I would say collaborating is one of the most important skills that any composer can develop. Because we all work in a highly collaborative field. We get continuous feedback from our clients, we pass notes or instructions to our team members. And I have a large team that I work with on these large jobs. And one of the most important skills that I've learned along the way, the last fifteen years, is to work well with people. I think anybody who has aspirations to become a collaborative composer, a game composer, they have to be good collaborators.

			To be a media composer today, every composer has to have four skill sets, really well-developed skill sets, and that is the creative voice, being a composer, being a good collaborator, having an incredible technical fluency—and I'll come back to this—and the fourth is being an entrepreneur, being self-driven, because we'll build our businesses. 

			So as far as technology is concerned: I finished the conservatory, I was always trained as a musician, as a composer, and one of the biggest challenges in my Hollywood career has been learning technical skills. My solution for all of these years has been to reach out, surround myself with the most amazing people— [like] recording engineers. I work with John Rod, who is a brilliant recording engineer. And reach out for help the moment I felt that my own technical skills would simply not cut it. I worked with another music producer, Chris Lord, who mixed these Transformers loops, I mean, 150 audio tracks. That was my solution, but it's an ongoing process to always learn as much as I can about technology, to be really aware, to always ask questions, and just be aware that game scoring is highly demanding, technologically, and we have to be on top of it.

			One of the things that we touched on before [the interview], and you've mentioned on your Kickstarter, for instance—that there are fewer than ten women composers that have done studio films in Hollywood. Why do you think there are so few women composing music for film and for games?

			This is a complicated question, and the answer probably is a number of factors. As far as I have been able to observe, I think having a role model is really important, because it's difficult for a young woman to be in a profession where there's historically no women, or so few women composers. And in Hollywood, historically, there's just so few women, so I think one of the reasons is just not having role models. The other reason I think is even more important is we grow through opportunities. I mentioned earlier that because I came with no money to Hollywood, I had to work a lot. I just worked in television, on film, on independent films for composers in a capacity as their orchestrator, and in that process of working so much I learned a lot, and I was challenged—of  course I made mistakes, and I had mentors, so having opportunities to grow is really important. And also having opportunities where you're challenged, where you're pushed out of your comfort zone and you're forced to learn new skills. 

			But then the other factor is having mentors. I've been incredibly blessed, I've had amazing mentors. I'm still working with mentors in my sixteenth year of my career. Just having the opportunity to reach out for advice. I've always been reaching out for advice and asking people. I'm not afraid to ask questions, and ask for help, and acknowledge when I have limitations. I'm not afraid to say, "I'm sorry, I don't know how to do this, please help me." And having mentors, having opportunities to learn, has helped me. I was oblivious to the fact that I'm a woman. I chose this profession. I've always been really passionate about composing and orchestra, and happy to have this career, so I was oblivious. It's hard to be the only woman, but it's OK. I mean, it's been fifteen years of ongoing struggle, and learning, and learning every day, and embracing the whole notion that we're media composers. We get notes, we get feedback. We're asked to change things, revise things, it's part of the job. And I would encourage women to pursue it, to consider it as a career, and I think it's getting a little bit easier. I hope it gets better in the decades to come. It's a tremendous honour for me to be doing this, at this point in time.
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			Jennifer Lewis has been working with sound for 30 years. After teaching recording engineering for seven years, she transitioned into game audio in the mid-90s through EA Canada's Need For Speed and NHL series. She has gone on to serve as audio director for titles as diverse as James Bond 007, Company of Heroes, and Warhammer 40,000.

			Can you tell us how you got into game audio?

			I got into game audio by accident. I was actually doing production sound for a friend. We were doing interviews out at Electronic Arts Canada and we were doing an interview with Don Mattrick. I ended up being approached by one of the sound guys after we'd gone through the studio to shoot some b-roll. And he came back to me after, a couple of hours after we'd been running around doing our different shoots, and said, "Give me your card." I was like, "Sure!" He's like, "We're always looking for great audio people." So I gave him my card, and six months later I was racing around up SFU mountain [Burnaby Mountain in British Columbia, also known as Simon Fraser University Mountain] in Vancouver for Need for Speed 1 with Don Mattrick in his Ferrari.

			So Need for Speed was the first game that you worked on?

			Yep. And I'd been an avid gamer all of my life and never had thought about sound in games as a career, which is mind-boggling to me now, but I stumbled into it.

			What was your role on that game?

			Recording car engines, and post, for the trailer.

			Recording car engines is incredibly difficult. For that to be your first introduction to game audio, how did you manage that?

			Well, I'm not sure that we were really all that good at it at first. Initially, it was recording cars in parking lots on jacks, or on the road, trying to get a combination of the two things. And a lot of the time it was recording cars from the inside, so to get the outside perspective we'd go to the parking lot and of course that didn't work because we would be up on jacks and the rev limiter would kick in on the car and make the engine sound unusable, so we'd head out onto the road and then you end up with the road noise. So at that point in time we were just basically doing anything we could to get a good car sound. We'd bring it back to the studio, we'd EQ it and we'd make these little tiny micro loops. 500 microsecond-long loops. Four different bands of the RPM range and then we would blend those together and try and get them to work. And it would literally take us about ten days to make an engine.

			Were you pitching the same samples up and down or were you actually recording at different RPM?

			Recording at different RPMs. So you'd record at the RPM, you'd look for a clean section of the loop where the RPM wasn't changing too much, then you'd try and get rid of road noise with EQing or you would try and add excitement with EQ. Then you would put those loops together, pitch them, give them their root note, and blend them between each other, and give them different curves to blend. And put it in a game and check it out, see how it works.

			And where did you go from there, as far as the next project you worked on?

			Need for Speed 2 [laughs]. So I went through all the Need for Speeds. I went through Need for Speed 1 and then I worked on an NBA, and then I was working on an NHL, and then I did Need for Speed 2, Need for Speed 3, 4, 5, with another NBA and NHL in there, and it was around the time of Need for Speed 4, I believe it was, when I took a full-time job at EA. All that other stuff had been on a contract. So EA kept offering jobs, but I really wanted to work on the Need for Speed team and it wasn't them offering, so eventually the job did come up and I got to join that amazing family, really. And record around the world with different cars and different actors, voices. There was a lot of dialogue recording, was a big part of my job. And I really was a part of a family. It was beautiful and exhilarating and all-encompassing.

			I have to ask, as a fellow Canadian, can you tell us about NHL games? What were you recording for those games?

			I was editing dialogue, so it's not that exciting.

			And how long did you stay at EA then?

			I was at EA for a total of about eleven years. About five years on contract, for fairly long contracts, and six years as a full-time employee. And it went from the Need for Speed team, which went up to Need for Speed 5, which was Porsche Unleashed, and then we went over, all of us, to Bond when EA got the Bond property. So I worked on the three Bond games that EA did as well, and then we flipped back over to Need for Speed.

			What were the biggest changes, technologically, over that decade or so over EA?

			So the biggest changes, definitely, would have been the toolsets and the discoveries around recording. The discoveries, mostly around implementation, I would say, because EA had this incredibly strong and available tools department who were there to build things for us just to make audio sound better. And we definitely took advantage of that in Need for Speed. So we went from really rudimentary tools to tools that sped us up quite a lot but also added features that we weren't previously able to do.

			Were you involved in the playback of the sound of the game, or was it more on recording and editing sound?

			In the beginning the majority of my work for them was creating content, creating the engines and recording the engines, but that moved really quickly into implementation of the engines, as well. It wasn't a simple thing to just go out and record the car and give it to them and have them put it in the game. A lot of work had to be done to create the loops and figure out the memory management, and all that sort of stuff, but mostly stick it in the game and see if it works. And in the early days, that was a lot of waiting as well. So you would build and you would wait. You'd play the game and you'd have to tweak again and you'd go back. It was a slow process.

			How did that change over time?

			The biggest change over time would definitely have been implementation. With the implementation changes also came the changes that we needed to do to actually gather the assets, so the recording of a car changed significantly once we had different ways of implementing it. So we went from doing the parking lot and on-the-road recordings to working on a dyno. The dyno was born for us because a brilliant, two brilliant people actually, a guy named Patrick and another guy named Adam Boyd, came up with this idea that we would record ramps, RPM ramps, going up and then back down again, and use the actual ramps to play back in the game.  So once we started recording ramps because we could, the engines became much more lively. We had the actual sound of the car moving up in the RPM range and back down again, under load and not under load, and that was because of the toolset that Adam and Pat had come up with, as far as being able to literally chop up per sample per piston head the RPMs, and they would just play back up and down that range, at the different speeds based on the player input. And that was really the beginning of the change of the recording process. And then we went back to a kind of hybrid model between the two because that part of the process, the ramp style, when the player isn't changing RPM very much, starts to sound like—so it's kind of like when a streaming buffer starves, when you're playing up and down this ramp very slowly it goes "Brrrrrrr," and it sounds like a starved buffer, versus a nice smooth "Dddddddd," like that, it goes "Bgrreeddddddddnnrrrrr," like that, it stutters, and so we had to go back to this looping model on top of that, so that when the RPM change slowed down it would flip to the loops. 

			Car games are very simulation-oriented, at least they were. Now there's more creativity involved in mixing in animal sounds, giving the cars some kind of personality. Can you talk about the change in your perspective from recording simulator-based games to more of a design approach?

			So basically when that stuff started happening was when we hired Charles Deenen. And he really brought that into it. We were doing it in the trailers and the cinematics and that sort of thing. But we were doing much more sim-based because we thought that's what we were building was a sim. An arcadey-sim was what Need for Speed was. And by that point I'd actually moved off into dialogue pretty heavily, so I was off travelling around Europe recording dialogue and then making sure the post process was working, and Charles was really pushing the design, for sure.

			Car engines are just such a fascinating element in terms of game sound design. They're the kind of quintessential sound design thing when it comes to games, has got to be car engines, because it's such an interesting challenge.

			Yeah, for sure. I think Adam [Boyd]'s system now, the [Crankcase Audio] Rev system which plugs into Wwise—you can literally rent engines for the game that you're building—it's beautiful, it's brilliant, and it's even more. It's a step beyond what we had going at EA, for sure.

			Can you tell us about recording dialogue back then? Starting out in the '90s, you must have had to use all kinds of compression on voice. What were some of the tricks that you used to get people's voices to sound OK?

			I'm not sure that we did make people's voices sound OK in the beginning. We spent a lot of time trying to be louder than the other guy, and that was all about L1. Every team at EA was just crunching everything with L1 like mad. And really not thinking a lot about dynamic range because the producers wanted us to be louder than everybody else. So we did that, and I also don't think we did very well at shaping the dialogue to sound like it was off-mic. There was a lot of close mic recording, and that felt really good to us in those days, it was like, "Yeah, we want the people close, because we want it all to feel hyper-real," and I think things have really—not "I think," things have really evolved since that point in time, to the point where you are shooting with, you're recording now with a shotgun and a close mic, the large-diaphragm, and you're cutting between them. I think Fight Night was the first. Fight Night, Gordon [Durity]'s game, was the first one that I really heard that work really well. You cut to a cinematic and it was like, "Woah, shotgun, it sounds so natural," and then all of a sudden you would cut back to the large diaphragm for the voiceover and it was just really well done, so everyone is doing that now. And it's highly effective. 

			But recording dialogue. It was EA, so we worked with everybody. We started with a lot of local Vancouver voice talent. Michael Dobson, all the Dobson brothers, and all kinds of great people on the Need for Speed series and Michael was our, "Three-Two-One-Go!" guy, and it was fantastic working with those people. Then marketing would get involved and they'd want to have different people involved, and so on Need for Speed 5 we were going to try and use Patrick Stewart, but the budget wasn't there for that. But then we did on Bond, we started to have to use those people. We started using all the Bond characters and then whoever marketing wanted us to include in our own storyline, because we were separate from the actual Bond movie storylines, so we'd get to go and record all these really cool people like John Cleese and Pierce Brosnan and Dame Judy Dench. That was awesome. That was fantastic. And all these supermodels and all these people that we want to have guests on the show. And that was amazing, and travelling around Europe. I'd go and record for two months of the year in Italy, Spain, France, Sweden, Britain. Really a great time. 

			One of my favourite stories from EA, was when I was walking, I was showing Dame Judy Dench to the bathroom, and someone, a friend of mine, came out of the edit suite and said, "Oh, hey, is this your mum?" [laughs] I looked at Judy and she looked at me and she just said, "Hello." And on we went [laughs]. It was a beautiful moment. 

			There were so many moments at EA where we were moving incredibly fast, but didn't feel like it, but knew we were creating something that had never been done before, and knew that people were going to enjoy it. We knew who we were building for, and as much as we were building for ourselves, and being there until two o'clock in the morning every day, and even sleeping under our desks, EA would provide pillows for us, it was crazy. They'd feed us, they'd give us pillows, everything we needed was there, including our camaraderie. And we would build these games and play them and build them all day long and play them, and nobody wanted to stop. It was such a special time. Really special time, and we did do a lot of innovation. It was truly invention back then. Now it's more about crafting, fine-tuning that crafting the story experience, whereas before it was, "How do we build this? How do we put an engine in a game," right? There wasn't anybody else doing it. So I feel completely honoured to be a part of that, and so happy that I stumbled into it.

			How did you build this stuff? Where do you even begin when this stuff hasn't been invented yet?

			To be honest, it's synergistic. It's actually kind of unbelievable that it all happened. Because it was an invention of a team of people. And it was people sitting down together and guessing about how something would work, moving forward, trying it, and often being right. It was awfully strange that way, actually. But it's a lot of clever programmers, it's a lot of clever audio people, and sometimes it's producers just coming up with some hard little quip and you're like, "Oh, that's actually a good idea," and off you go in to build it and it works. It's amazing, and it really was collaborative across all disciplines within EA and Relic, really, but because you are relying in audio on every other department for data. You are talking to every other department. I still love and revel in the fact that audio is the middle of the hub, it feels like. We can run around and ask questions about, "What is this character's background? Why have they made this decision?" And people will go, "Oh, I never thought of that," right, and so audio is asking all these really neat questions which helps bring vision to the surface, and helps people realize that they don't have answers.

			I'm hearing this a lot, actually, that audio is kind of the glue that holds the whole thing together. You guys are the ones that see the entire vision of the game in a way that other people on the team maybe don't.

			It does really amaze me that we can ask one simple question and trigger off days of meetings. It's remarkable and designers often haven't thought about the emotional components of a character, or entirely certainly the sound of what they want a character to feel like, or if the sound has an evolution over the character's development of a game. And you suggest those things to them and they love it. They absolutely love it, but it surprises me that they haven't come up with it themselves. But I'm an audio person, so I am hearing it in my head before it happens.

			At what point did you leave EA?

			I left EA due to health reasons. I took a five-month leave of absence to sort out some health stuff and it was beautiful. I fell back into life. I mean, I loved my time at EA, it was amazing. And I learned so much and it was university. And financially, obviously, really great, too, but when I came back I gave myself two months to figure out if this was what I still wanted to do at EA. And within two weeks I knew it wasn't the right thing for me. So I moved from EA. I got a call, ironically, soon after I returned to EA from my cousin at Relic who said, "How are you doing?" I said, "I'm struggling." And he said, "Great, because we need somebody at Relic." And two weeks later I moved to Relic. And I was excited about Relic, because Relic is driven by pride as much as it is passion, and it's a bunch of serious nerds who want to make great games, almost at the cost of the company. You know they wanted to make a great, great game they were proud of. It was deep and difficult and a challenge, but a satisfying challenge. So that was exciting.

			What was the first game you worked on for Relic?

			First game was the first Dawn of War expansion, so that was the very first one. But also The Outfit, which was Relic's first platform title, was also kicking into gear at the same time. So Relic was still definitely on the [Warhammer 40,000:] Dawn of War path. Company of Heroes was burbling, that was starting up, but Outfit was a big one at that time.

			And you were still doing dialogue at that point or you moved back into sound design?

			At that point, I was actually hired to run the department. So I went from being the audio lead at the Bond games over to being the department head.

			What did you do as an audio director at Relic?

			So when I got the call from Relic, the job was actually to be the department head, and that was absolutely perfect for that point in my career. And there was one guy working there already, and then I was brought in. He'd just been hired two weeks before and I was brought in to build up this department because Relic had always worked with a fantastic outfit called Studio X Labs, Paul Ruskay, and he'd done a great job on the Homeworld games, but they wanted someone in-house. And so I was brought in to find those people and to nurture that department and get that going for multiple games because they were serving multiple games then.

			As a director, how involved are you in the creative vision of the game?

			As an audio director, in my opinion, you are there to nurture a team, to look for a vision, and to support them to do that, to reach that vision. As an audio director from the corporate side, you're certainly there to monitor where they are with their vision, if they're pushing the bar high enough, and to help them figure out other things they could add that would bring more value to what they're trying to get to. 

			It's a really unique position because you're trying to nurture people's careers. You're trying to push the product forward, and you're trying to serve what the corporation needs from these folks. And the team that I ended up building was fantastic. They were a bunch of really brilliant, really sharp guys. A bunch of them started as interns, worked for free for months, which was bizarre to me, but they did it, and they're still, some of them are still there. They're really, really good guys, so. The role was fantastic for a long time, but then as they arise and they build their own strengths and they become really solid leaders, the need for me was less because the studio wasn't expanding, so things were covered, so it was really time for me to move on.

			Before we move on, can you tell us about one of your favourite projects for Relic?

			There's a couple of favourite projects from Relic. Really, Company of Heroes was probably the hardest push that I had at Relic. For a number of different reasons, but it was also super satisfying because I got to get my hands into the music a little bit. I got to go record in Prague and interface with a composer over in England, and when it came together, that game, you just knew it was super solid and people were going to love it. And it was within what Relic wanted to be, and it was within the strategy PC market wanted to have, so we just knew that we had something. And when it did come together and it did rate ninety percent or something on Metacritic, which is unheard of, everyone had a reason to be really proud. For sure.

			More recently you've gone indie. Can you talk about what that means in terms of your creative process and your daily life?

			I am happy and thriving in the indie world. Because I have so much experience in the corporate world that I can now go into the indie world and bring that knowledge of both what worked and what didn't work, but also thrive and enjoy the speed at which we can move. The speed at which we can adapt, try something, go back, try something else. And not be restricted by waiting for a reply from somebody else or a meeting.

			The indie world is amazing. It's quick, it's adaptive, it's sparky. It's doing more with less. It's doing things the wrong way multiple times to find the right way. So you really land on the right way when you get there. It's doing things, in my particular case, with a lot of friends that came from the same world I did and they're all now wanting to do this indie thing, and so it's people that really know their craft. The last game that I did, that I was a partner on, second-last game that I did, Shellrazer, which was a small indie success up in Vancouver, it was myself and three other people, and we did this thing in five months, and we moved quickly, and things came and went from the game really, really without any angst, without attachment, and as a result the game plays like we had fun. That's what people say, "You must have had fun making this." And there's no bigger complement than that. That's for sure, so indie is fantastic. 

			Indie is spotty. I fortunately have this long thread of teaching that goes around all of this stuff and that means I can teach for a little bit, and then I can easily step off and work on the game, in the afternoon and then at night or whatever I need to do on the weekends. So I'm busier than I ever have been, but I'm also happier and I'm in love with sound again. I'd lost a little bit of that passion being an administrator, being a department head, and that's definitely back in full force, which is pretty exciting.

			And you're making sound as well as recording voice now.

			Yes. So I run Maple Syrup Sound, and Maple Syrup Sound provides services to linear or non-linear. I did a film last year, as well, a feature. I've worked in art as well, so I've been doing museum installations for one company as small little art projects, and that's been fantastic. So Maple Syrup Sound provides sound for any media, really. It could be linear, it could be non-linear, it could be for games, film, television, even installations, live museum pieces. Of course, my favourite thing to do, really, is the feature, certainly, but the games. Still love that, and I love working with small teams, and I love working quickly on different products. So my work on those particular things is mostly supervise. I do a lot of supervision, but then I also take on a chunk of that work as well, which is something I really missed at Relic. I wasn't doing as much work, as I was administering. So I'm back to doing anything, really. 

			What I'm doing at Maple Syrup Sound is I'm providing content to tell story, and so if that is dialogue, if that is sound design—I don't tend to do music, other than direction. It doesn't really matter, as long as I understand the story, at some depth, and I'm moved by it or I feel the emotion of it, then whatever mechanic we need to get to tell that story is what we're going to do, whether that's a reward system in a game, like a player feeling rewarded for what they do, or whether that's just a big exciting explosion. All that stuff is exciting to do. 

			Do you have anything else you'd like to share with us? Do you think that you've had any unique challenges as a woman in such a male-dominated field?

			With regards to being a woman in the audio world, I actually have not had that much difficulty with it. Number one, I'm a bit of a tomboy, so I can adapt to being one of the guys really easily. Perhaps too easily. But I've always found the people I've been around to be incredibly welcoming and non gender-specific. It's been fantastic that way, actually. I've had very little resistance or pushing or pulling from anybody because of gender. The one thing I do think it did though is make me be one of the guys all the time. I'm really excited to see so many more women now, in audio but in gaming in general, because it's going to change, it's definitely shifting things, and I think that's a plus, let's just say that. 

			There's this whole idea, too, that all of us are building off of each other's backs, and I'm certainly one of those people that's hopped onto, well, Alistair Hirst was a big influence for me, and he and another fellow named Traz Damji, of what was the Humble Brothers, who is a music composer. Those guys really aggressively came out and said, "Come and do this with us." And then said, "Well, just figure it out." "Oh, do you need a hand talking about it?" If you needed a hand they were there, but most of the time they just said, "Go figure it out and tell us what you need. Go do it." And that's I think what was so cool about gaming and the fact that, as a woman, not felt that much resistance from men at all, because it's just a big family, and go figure it out, and let's create something cool. It's just moving everybody forward together. It's not about sectioning anyone off.
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			Making his industry breakthrough as an audio director of Assassin's Creed: Brotherhood, Texas-based audio designer Levon Louis has also contributed to AAA such as Transformers, Wasteland, Aliens, and Silent Hill.  Also an experienced electronic musician, Louis has also released several solo albums between participating in the bands Lunatex and Dead P.A.

			Interview:  Michael Schiciano and Karen Collins

			Tell us a little about The Golden Compass.

			The Golden Compass was one of those hard-and-fast, day-in-day titles that we had six months to deliver a day-in-day movie IP title. A game to complement the film, for six platforms, in six months. And I had an audio team of three, and a busted engine that wouldn't play stereo files. And audio programmers, there were no programmers left that understood anything about this game engine. This audio engine, it was a wad of spaghetti, according to the one programmer who looked at it, and when he was tasked with sorting it out, he quit his job. So that's one of those projects where difficulty actually in the end resulted in some magic because we just, we had no time to even process the journey. We just had to get work done. And had to make it happen. We were very fortunate that we found Jamie [Christopherson] at a time when he was looking for a project and we needed a composer hard and fast.

			You mentioned that the programmer quit, but he was not the only person that left the project in mid-process. There was the original composer for The Golden Compass, as the lead in that.

			That's correct, and Jesper Kydd was originally going to do the music for The Golden Compass, and for circumstantial reasons could not. And so in the end we went with Jamie Christopherson, who was a friend of a friend of mine. We met, we vibed right away, we talked music right away. We understood each other, we knew it was going to be easy to work together. And we had very, very short time. This was just a magical journey musically and in production for our team, because Jamie's wife was pregnant with their first child, Coda, and Jamie's daughter was going to be born about the time that we needed to go to Warner Bros. and record with the full symphony, and we didn't know if this was going to line up or how or what.

			And, of course, the protagonist of The Golden Compass was a precocious little girl that everybody really loved, and Jamie and his wife were about to have their daughter, and so he poured his passion for this new fatherhood experience directly into the music he composed for The Golden Compass, and around the themes for this girl for his daughter. And it was wonderful. I think it got nominated for a couple awards, and he did it so fast and it was so good. I gave him a lot of creative space to work with as an audio director. I just asked, "Hey, I want to have a signature instrument for each character, so when you're playing each character you really, it reinforces what goes on with the character. Other than that, go nuts." And he was excited. It was the first opportunity he had to work with a live, full symphony, and his daughter was being born. And she was born the week we recorded. So all of that came together in a way, that the result, despite technical challenges and budgetary challenges and people dropping off the project, whether they be technical employees or contractors like Jesper that just didn't work out and we couldn't do it together, it resulted in something that was memorable. And that's a lot of the fun of this business.

			One thing that's interesting about your background is you've acted as audio director for a number of titles for different franchises, such as Assassin's Creed Brotherhood. Are there challenges in trying to maintain a continuity in production from a prior game?

			Oh sure, as an audio manager, I've seen many cycles and I've managed a few teams on some major brands, and all the production conditions and circumstances are always different. They have different budgets and different teams, different resources. Different teams with different skill sets. Different mandates from previously existing content. Yes, on Brotherhood, for example, a lot of the core sounds were already set. They were very signature to the brand, and so part of the job was just maintaining and seeing through and porting in to the new tech and the newness of Brotherhood the goodness from previous titles so that it still had continuity. While at the same time always wanting to take one step forward and try something new and put in a new footstep system or a new this or a new that, that raised the level of the audio a few notches in quality or quantity while maintaining that continuity. Every project is different. Every team is different. Every experience for the player is different. And so depending on whether you're trying to immerse the player and bring them completely in to a deep and rich world, or scare the bejeesus out of them, you take a different approach and you do your best to transmit the vision a design has through the audio medium.

			To transition off of that, another example of a project where you've taken established brand was Silent Hill. Can you tell us a little about the experience of working on that and the challenges it brought?

			Well, for one thing, yes, absolutely, Silent Hill: Homecoming was a fantastic project to work on, and, for one thing, I had an audio designer that had to take some time off at one point because after weeks and weeks of staring at the same Silent Hill scenes over and over, and putting sound to them and creating sounds for them, he was getting some wicked dreams, and actually was kind of embarrassed about it, like, "Hey, you know, man, I just really need to take a couple days and chill out, because this stuff is getting to me a bit." It was that project. It was so good and intense that it was affecting our sleep. It was affecting everything. 

			We came together as a team really with a vision that we wanted to scare the shit out of people with the audio, and we were very aware of that choice. And we had some breakthroughs in tech that allowed us to mix ambiences in some exciting ways and do layers and just weird stuff that really was fun, as an audio artist. And the opportunity, of course, to work with such an amazing composer as Akira Yamaoka was just like a dream come true. This guy, just having ears on his works in progress, which most people just don't get to hear that kind of thing. In production it was like watching Thomas Edison think, you know? Hearing this guy's ideas and watching them take shape to the end was just a beautiful experience. So that was a great project where there was a lot of history, and of course we wanted to bring something new, and it was the first time that a Silent Hill game had been produced stateside, so no pressure there at all, right? And just a wonderful project. Some developers aren't as excited about the idea of an established brand or IP that, "Oh, well, it's already there, and I'm just kind of keeping it going," but there's opportunities within those projects to really put a fingerprint on, and not just touch it and love the fact that I got to work on something that's one of my own personal favourites, but I get to see what I can do with it, and pass it on. So that was what I loved.

			An example of an original IP that you got involved with was Wet.

			Wet was the grindhouse style action shoot 'em up that was just really just a lot of fun. We wanted that game to have fun, and the fun that we had as a team came through in the product. And I think that's super important. If your team is having fun together, making something that is supposed to be fun, that fun will come true. 

			With Wet, it was a dream project. I mean, I was given a budget and carte blanche to get creative and encouraged to push boundaries, to push new ideas, and that doesn't happen often. So we had a really amazing time doing that and finding ways to push the music in new directions, to stylistically match the visuals to the grindhouse style, and to really bring to life the vibe of that product. 

			The challenges that came with having that kind of creative freedom are mostly the fact that nobody knows what to expect until they see it or hear it in the game. And so the audio guys, we might be holed up on our island and decide that something is really cool and amazing and we spend a few weeks or a few months on it and record it, produce it, integrate it, get it in the game, and then we're just kind of looking at each other like "OK, I really hope everybody likes this, because no direction was really given." But audio was brought in early as part of the core team for the design of that game to champion the design of audio and make it meaningful for the players and not just have it for the background secondary layer but to bring the audio to the forefront of the title and use it as a player-motivator and a cue-giver and a warning-giver and all of those tidbits and emotional layers that audio brings to a game.

			Was there a particular project where you really got to learn a lot of the lessons you could take home as an audio director?

			Well, my history as an audio manager or director—I did a few titles as a manager and a director, and then I've done audio design and music and voices for a few dozen more. The learning is always there. Each new title has new tech, new challenges. The whole point is to try, even if it's a sequel, is to try to do better than the last one and come with something new. So that's always there. You're always learning. You have new teammates, on new projects, that you learn from and teach each other and that's part of a wonderful experience of working in games, being surrounded by smart, creative people. 

As an audio manager and audio director you always learn from your team and you always learn from the project. Each new project brings me lessons. For me, most of the learning that I did to know how to do that job came from earlier productions where I was only on one piece of it. I was doing the sound design or the voice production and casting and directing, or just the music. And I did a dozen or so titles of one piece or the other before I started managing the parts. And that was really the learning experience, was the first several years of being part of games, one piece at a time. Some music on this one, some voices on that one, some audio design on this one, and then combinations, and even some writing until eventually I was asked to step into management roles.
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			Richard Ludlow graduated from Berklee College of Music. Now audio director and co-founder of Hexany Audio – an audio post-production studio specialising in music, sound, and dialogue for games –Ludlow balances work on a wide range of console, mobile, and social titles, including Disney Infinity and King's Quest (remake). 

			Can you tell us how you got into game audio, Richard?

			I think the first time that I heard anything about game audio was actually [through] Chance Thomas. I snuck into a lecture he was giving when I wasn't attending Berkelee College of Music—this is before I went there, and I snuck into one of the classes he was giving a lecture at, and he was talking about dynamic interactive music systems, and it was just... I said, "Wow, that's really cool. I want to do that."

			And your primary role now is as a composer, or sound designer, or are you doing other tasks, as well?

			My role right now is actually a lot more top-down because the way our company works is—I'm a composer and a sound designer, but the way our company works is we've got multiple composers and sound designers, so my role has shifted a little bit more towards the audio director side, and managing all of our projects, making sure everything is getting done, all the spreadsheets are getting checked off. I still do a lot of sound design and music, although more sound design than music now. It's really a mixed bag. Every day is different.

			Can you explain your role as an audio director versus composer/sound designer?

			Our company has four composers and sound designers right now, myself included, and so we all have complimentary skill sets. The way we work is we'll get a project and see who is best fit for that, and then we work very collaboratively passing our sessions back and forth to one another so that everybody can help fine-tune the product. So my role is sometimes as a sound designer, sometimes as an implementer, but for all of our projects it's as the audio director, making sure that everything is moving in the right direction, and making sure that everything is coming together cohesively. And that's really what we've tried to do with our company, is create a space where the creative composers can really focus and thrive on that, and do what they want to do. If you're working as a freelancer nowadays, fifty percent of your time is spent bringing in new projects, spent dealing with the business side of things, and so we really wanted to make a space where we could bring creative people together and them not have to worry about that, so it's been working out really well so far, and hopefully it continues.

			With managing you must deal with a lot of contracts. What are some of the mistakes you've made over the years that you'd tell people to avoid now?

			Thankfully, we haven't signed anything terrifying yet. We're young and it's been a learning process as far as budgeting the right amount of time to take to do things, and the amount of work that things are going to take, and just kind of navigating the whole waters of the business side of things. You go to music school and they teach you about music and sound, but the whole "real world" aspect is a lot less approached, so we've stumbled through it and are figuring things out now.

			How do you go about learning the business side of things—is it going to forums online, finding mentors, or how do you recommend someone approach this?

			I think approaching people who do what you want to do and asking them for advice, a lot of times people are really open to that, and they're really helpful when you ask them. But, also, researching online from other industries and taking their advice and applying it to the game audio world has been really helpful.

			I imagine it's quite difficult to bring up salaries and rates with people.

			I realized a while ago being blunt and just asking people about money was a really good way because no one wants to talk about numbers. No one wants to say, "Oh, I'm making this much on a game, or I'm charging this much," but without people who are starting out having some basis, how do we know what to charge? How do we know how that whole process works? So I just started asking people and, surprisingly, most people are pretty open to talking about at least pretty general numbers and figures, and we figured it out. Eventually, as you work on more projects, you figure out your time is worth this much money and it takes us this long to do something, so we've just figured it out as we go along.

			What do you recommend for someone who's trying to get into the industry and doesn't have much experience—would you recommend they do stuff on spec? There's a lot of debate in the industry  about working for free.

			I think the whole idea of, "Don't work for free," that's very valid, but I heard someone say, "Don't work for nothing," and that's a better way to approach it, I think. We just did a project that launched yesterday that we did for free with clients who were putting together a fun parody of something, and they weren't getting paid, they were just doing it for fun, and they asked us if we wanted to join in and we said, "OK." And since then they've become a great client, they've given us paid work and they've referred us twice now to big new clients that we have, and we've established an amazing relationship with them just doing this project that they weren't getting paid on either. So I think finding something in it, be it the contacts, the great experience, the community that you can become integrated with other students [is OK, but]...working for free on a big-budget game that is paying everyone else working on it, that's I think detrimental to everyone, including yourself. If you can find a way to not work for nothing, then I think that's fine.

			Have you come across anything in the contracts that you've had to sign that you'd warn people against?

			The industry has seemed to have shifted a little bit from ten years ago. Everyone was only signing work for hire contracts, but the boom of the indie world right now means that there are so many people making games, and a lot of those people don't have the budgets to make their game from start to finish. These are people who are making amazingly creative experiences, and who, if they don't have great music or sound, aren't going to be putting out a great product, so it's really about finding a developer that you believe in and you can take that risk with them. Agreements in that regard look a little different sometimes. Sometimes they have a profit-sharing aspect, and then it's a risk, but if you believe in the project and it does well, and you have a back-end percentage or you do a license agreement for less money, that can really work out. There's just so much going on right now and so much shifting in the way that the industry works that agreements look very different across the board with indie projects and Triple-A now.

			Is it normal to sign away the rights to your music?

			I think the majority of the time we're still signing work for hire agreements. We're still giving away our rights to the developers so that they can take that, but we are signing a fair number of exclusive and non-exclusive agreements now, which let us hang onto the rights, be it soundtrack or ancillary rights. Any things that we can hang onto to have that push and pull, back and forth, and negotiate with developers who don't have the full budget to buy out our rights.

			What have been some challenges for you as far as trying to get into the industry?

			Right now, the industry is really changing and shifting and there's so much opportunity. I think a composer who is just graduating from school or a sound designer who wants to go into film world has a lot more barriers to entry because of the established environment there. With the game world, there's so many young, innovative indie developers out there. The biggest challenge, I guess, is finding them, because the work is there, the opportunity is there. But it's all about making those personal connections with developers that you can start a collaborative process with. There's less so in the film or commercial production world, but in the game world there's a lot of opportunity and it's just finding it and establishing great relationships with those people.

			What kinds of surprises have you come across in  your career so far?

			The indie developers are so open to trying new things because they're young and they haven't worked with these established methods for years because everything is kind of new and growing and the technology is finally becoming more transparent. Ten years ago, you would get a project and say, "What are the limitations that I have to work with, what are the number of channels I can play back simultaneously?" Now, we get a project and we're able to say, "What can we do creatively, interactively, and do amazing things with that," and then see if there are limitations. So the ability to really first approach it from a really creative standpoint and then have developers that we're working with be open to trying these new things, be open to experimenting in new ways, has been really exciting.

			Can you talk about any projects you're currently working on, or recently worked on?

			We've got a lot of indie projects that haven't been announced yet, which is really cool that we're working on. We're doing a first-person shooter now and a few mobile games, some larger outsourcing. It's really a mixed bag. We still do film and commercial production work, as well, but the bulk of our work and where we really love doing it is in the game industry.

			Do you have any final tips or anything you'd like to share with people who are trying to get into the industry?

			It's all about the human relationships, I think. I know everybody says that but it's really true. Meeting developers and establishing that connection with them is what is going to give us the opportunity to work on projects with them. If you're trying to go in-house, that's a different story, but if you're trying to work as a freelancer, as so many people are, it's those human connections, those relationships that you establish, you build, you work with a client once and if they like you, they'll come back for years to come, so the more people that you can meet and establish a solid, good relationship with, I think, is the best advice for getting work and moving up in the industry.
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			Selected Credits: Monkey Island series, Maniac Mansion, Star Wars series, Full Throttle, Grim Fandango, Broken Age, Plants vs Zombies series, Hearthstone

			Peter McConnell has composed and recorded video game scores in many genres over the years, from orchestral to heavy metal. Starting his career working on countless titles for LucasArts, he has gone on to create the music for franchises such as Sly, Psychonauts, Plants vs. Zombies, Hearthstone, and Broken Age. 

			We'd like to start by talking about the LucasArts days. As one of the developers and creators of iMUSE, could you explain to us a little about that—why was it created, what was the need that you saw at the time?

			I'm going to back up slightly, because the way that I got that job was through Michael Land, who was the fellow who started the sound department at LucasArts, and we had been roommates in college. We had worked on projects together, we had played in bands together and, in fact, we had this plan to come out from Boston and start a rock band in San Francisco. We thought that was a really great idea [laughs]. And he came out first, and he needed some employment and not only had he had a music undergrad degree and so forth but he'd studied at Mills, and so he had a certain sort of hardcore knowledge, and also he had worked at Lexicon where I'd also worked. That is an audio company for musicians. And so he got this job as a sort of programmer, and sort of music supervisor in the LucasArts sound department, or LucasArts was called LucasFilm Games in those days. And so he really started the sound department and by the time I got out there, the band had fallen to the wayside and he was like, you know I've got this really…you've got to see what we're doing here. It's really cool. I've been working on this technology. I've been integrating music into the game. And now we have this very interesting problem to solve in that we would like to make the music more interactive. And we used to call it interactive, they call it adaptive music now, so maybe I should use the more current term, but I sort of thought of it as interactive because if it's really working, the idea is the user's going to have an experience based on the game, and the music's going to follow that experience, but then the user is also going to react to the music. And that's going to change what happens, so it's really a closed loop of interactivity. If the user's really immersed in the experience—it was very early days, basically games just played a little MIDI file that would trigger a PC speaker. That was the most humble form of it, or a sound card, like an AdLib or Sound Blaster, and so it was very early days, and the music sounded pretty simple. Not quite bloops and bleeps, there were other sound cards coming out that had more synthesizers, better synthesizers, in them that were starting to sound like what I call "real music." But it was based on these MIDI events. It was MIDI-based music. 

			But the interesting thing that we thought that we could do was take that and turn it into something that responds to the game in the same way that if you have a Broadway show or something and you've got a pit orchestra, with a conductor, and everybody is playing music but the conductor's also watching the stage, and something happens onstage and the conductor's like, this doesn't happen very often but, measure 32 [do this]. And that was our model, anyway. It was this imaginary monster musician conductor who could look at what's going on onstage and get the orchestra to go there smoothly, and we were able to implement something like that in MIDI, in what was called the iMUSE system that stood for Interactive Music and Sound Effects. And so I was—Michael brought me in to interview, and the reason he brought me was that I was one of the few people at the time who was an audio programmer and it was very specific, audio programming was very specific programming. From my experience of working at Lexicon, and I was also a musician, like pretty serious musician. So we were both that way and we both had…I thought we were fortunate to have a certain kind of perspective on how to create this interactive music, and so when I was brought in to LucasArts, it was primarily a technical job. We were going to invent the system, and then we're going to get to play with it. And that was very exciting because in all of that was the implication, "Gee, you're actually going to get to go to a place of work where they pay you money and you're going to be able to make music and not get in trouble for it. It's going to be part of your job." So that sounded awesome. And so we went through about a year of designing this interactive system, roughly 1991, and we took it pretty far, and then the great thing was we got to use it. We got to work on our car and then we would get out from under the hood and drive it. So that was pretty cool.

			Where did the ideas come from, because you're kind of inventing this way of writing music, not just the technology.

			It did feel that way. That was the other thing that was, despite the fact that the music was coming out of anything, from a small PC speaker to, if you're really lucky, a Sound Canvas, for those who know what these things are. So despite the fact that the end result was maybe not cinematic quality, the way the music fit together, the way it worked, that was pretty interesting, because… it was a truly non-linear format. It was a piece, it was kind of like a Möbius strip, or a three-dimensional chess game. You would start in one place and unpredictably end up somewhere else, and that was part of the piece. If John Cage were still around he would have thought that was really cool. But it was like writing, making sculpture. It had this other dimension, which was not just, "Where are you going and where are you going to end up," which you always know that in every other format. You know that in, you've known that from almost time immemorial, with possibly the exception for John Cage. But in this case, what you have is, "You don't know what's going to happen and you don't know when it's going to happen." And yet you want to anticipate that. There were some people who thought it might be cool to handle that algorithmically, like an algorithm that could respond to what was going on and sort of generate notes. That is a sort of very true to the moment concept, but it limits you musically. We wanted to have music that we really recognized as styles of jazz or pop or rock and roll or orchestral music, and make it feel in-the-moment like it's linear but actually work in this different way. 

			And, yes, composing for that is a little more time-consuming, but it's really interesting…and it's really great for composition chops because you end up writing a lot of little things like, OK, your job today is to write something that goes from this little spot to that little spot, or from this little spot to that little spot, and all these different transitions, and it's almost like being, in a good way, it's almost like being in composition class and you have your little job. OK, let's turn this into a deceptive cadence, for those composer geeks out there. Do this little exercise that make the tune end this way. Oh, instead of having an antecedent consequent phrase, how about having one big phrase that covers the whole thing? So it was kind of great, because we were, I mean, we were trained. We had undergraduate degrees, but we were not super-experienced composers, so it was kind of a way to learn how to write music that works in this new medium. That works in this next context that's interactive instead of linear.

			You mention John Cage. Were you aware at the time of similar non-linear stuff that had happened in the avant-garde? I mean, even going back to Mozart's dice games you have non-linear composition. Could you use those as kind of reference material for how you might approach music?

			Well, we both—Michael and I both studied under a guy named Ivan Tcherepnin, who was an electronic music composer.  He was a grandson of, I believe, the grandson of Alexander Tcherepnin, who, if you know your big Russian composers, was a pretty big name, like up there with Borodin and some of those guys. So he had come from what you might call his musical pedigree, but he was very much a revolutionary. He studied under Stockhausen, he taught at Mills. He was friends with all the Kitchen crowd, the Laurie Anderson and Robert Ashley and a lot of these avant-garde people that are not necessarily on the tip of my tongue right now, but it was a whole scene and that scene had a very direct lineage to John Cage. I did a John Cage piece, I did a version of...Oh, great, now I'm going to forget the name of it. We all did versions of John Cage pieces. Mine had a water colour score. Little pen-and-ink drawings with watercolour icons that represented tones and you interpreted this big thing. 

So we definitely came from that sort of super avant-garde geek background, but we were also kind of the next generation after that, we were a little more rock and roll, and I personally was pretty pop music-oriented and I loved to play in rock bands. So it was kind of just lucky to be in that situation where what you had to do was do something new and be creative, but also get people's attention, you know, do something that is pungent. Gee, is pungent the right word? Something that pokes in your ear, something that stays with you. I've got an even better word than that. Back in the 1800s they used to call a song that stuck in your head a maggot. There's a great song called "Mr. Beverage's Maggot," which plays in that Jane Austen PBS show. Anyhow, so we were in this situation where we not only got to be sort of blue-sky, I wouldn't say quite avant-garde, but a little geeky, you know? And yet, because we had such limited sound resources, the stuff that we had to do needed to do the very best at leveraging those resources, and so, you know, a memorable tune is important. Michael's Monkey Island theme. People still hum that because that's a great theme because he sat there for two weeks and made sure that every little aspect of that theme worked, had the absolutely most impact you could possibly have on an AdLib card.

			What was the first game that you worked on where you had to write this interactive style of music?

			Well, it was really two games that we first worked on with the system. The game that really had kind of the maiden voyage of the iMUSE system was Monkey Island 2. And right in there was Indiana Jones and the Fate of Atlantis. We were both doing those pretty much at the same time. I think ultimately Monkey Island 2 probably came out first and we were done with it first, and that was really the, for people who love that game, the scene the Woodtick part of the island that Michael coded up. Coded up...composed/coded up, is pretty memorable. It's kind of a big watershed in terms of interactive music experience in a game. And, you know, the funny thing is that when we had finished we were so proud of what we had done, like man, this has just never been done before: "Look, you know, you go here and suddenly it's a bassoon playing the line instead of an accordion. How cool is that?" You know, people are going to go crazy! We had this, we thought we were going to be rich and famous, practically. We were all going to have iMUSE license plates or something. And these games came out and basically, "Hey, those look really great," you know, the people who really noticed the interactivity were such a small, tiny group of geeks. And the game community was already a small, tiny group of geeks. This was a microscopic group of geeks that actually noticed that anything different was happening. And so we sort of took consolation from that, that we were doing our job, which was you're not supposed to notice. It's supposed to feel like you would imagine it should, and when it does feel that way, you take it for granted, but you still have a much better experience. So we gave up the idea of being rich and famous pretty quickly, and then just sort of started enjoying the system.

			All of this was MIDI-based at that point. Can you talk about how important MIDI was, because a lot of people just associate MIDI with really poor FM sounds. Can you talk about the switch, because what happens when digital audio, CD audio, comes along?

			There were two, and it was kind of a debate on how to handle... I mean, there were actually people who loved the interactivity so much that they convinced themselves that the MIDI sampler card sounded better. It's incredible to me now, but there was actually debate, of, do you want to do MIDI music or do you want to do digital audio music? And now, again, for certain types of situations where it is so much about the interactivity and so much about creating a sort of alternate sonic universe, then I think that argument has merit, but we were so excited that we could maybe do real digital audio that for us it was a no-brainer, we just really wanted to be doing that, and the question was, do you do Red Book, or do you do streamed audio? Well the thing about Red Book is, that's dropping...There are a couple problems with Red Book audio. The nice thing about it is that in those days because we had such limited resources, Red Book was the highest quality you could get because it would actually play at CD quality and not burden the processor. That meant you had to get everything else off of the CD, because the only thing the CD can be doing is play Red Book audio. You cannot be playing the game off the CD, so you had to get everything else off of the CD onto your hard drive, and that was sort of problematic for some folks. And for us, there was also the fact that if you did use the Red Book audio, well, someone, if they wanted to, could just put Stone Temple Pilots in there instead of your music, and listen to that while they're playing the game, and that was great if they did that, but you kind of wanted to have an idea of what you wanted the whole experience to be like, so the great thing about streamed audio is that it then becomes a more integrated, sort of, whether you're streaming off the CD or, in those days it was a CD, or off the disk, off the hard disk, it's a more integrated technical environment, and you can do things like interactivity. You can go from random places without worrying about how a CD skips. 

			And the way Red Book plays is very crude. You can start and you can stop playing, and that's about all. And there's a great big seek time in between those events, right. For streamed audio, you could play through these files and crossfade into other files and you could do things that really did almost everything, at least almost everything we cared about in the MIDI system, we could now do with digital audio. So with games like Grim Fandango, we were able to do things like you hear a sound coming out of a radio—and this was a big deal then, it's not such a big deal now, but you hear a song playing out of a radio and you walk around the room and it stays where the radio is, however you want to put it. It stays where the radio is—it pans to reflect that reality. Or then you go to another room and suddenly you hear a filtered version of it. And so there were all these really neat things we could do to make the sound, make the music real and feel like it was in an environment and in a world that used interactive music technology with streamed audio.

			Speaking of Grim, you got to revisit that soundtrack recently again. Can you talk about that process?

			Well, Grim Fandango, remastered from a musical perspective, was more like Grim Fandango revoiced, rearranged, reorchestrated, rerecorded, remixed, remastered, and, the most important of all was before any of that, retrieved. We had to really, really jump through some serious hoops to find the assets at all. I kind of imagined some big crate at the back of LucasArts archives, somewhere in the back of the Presidio, with a big swastika on it burning a hole through the crate, like in the end of Indiana Jones. It took at least a month, and it might have been two months, to find the person who knew where it was. And there was a lot of, "Do you know where it is?" and, "Who's the right person to talk to?" A wonderful guy named Rob Cowles, who worked at LucasArts before they were acquired by Disney, took it upon himself to rescue and save and archive all the audio department stuff. But finding it was a job, and we did finally find it. And then what we had were these DLT tapes, which was an old format. It's supposed to be good for thirty years, and these were sixteen years old, so we were like, "OK, well, maybe we can find some way to get at this data," and it turned out that my colleague Jory Prum, who is a studio genius and tech genius, happened to have an OS9 Mac with a SCSI port and a DLT drive that read the tape. And even given all that luck I think he still had to buy three new drives on eBay and call up the tech support people who have made the DLT tapes, but it was such a nail-biter because a good seventy percent of what I wanted to do was on those tapes, if not more. But, incredibly, everything, every single audio asset, every sound effect, every music file, every mix, all of it was retrieved, except for two cymbal hits. So that was unbelievable. And just finding it all, the whole... I guess this is a bit of my old beard-stroking advice for someone who is out there doing a project they love right now. Be sure that you archive it really well, and I'm lucky that we were pretty good about archiving things, because you never know when you might get a chance to use it. I had no idea that a decade and a half later we might actually need this stuff again and we might have the opportunity to do something like record with an orchestra. I mean, how great is that? But, really, the whole process was one miracle followed by another miracle followed by another miracle, and they were all in this chain where if one of those miracles hadn't happened we wouldn't have been able to do what we did. It was very—I'm very blessed that we could do that.

			There's a huge cult following for that soundtrack now. I wrote about it in my book that was published in 2008, and at that time I played the game a lot because I really loved the soundtrack, and back then you had to play the game to hear the music.

			You know, a couple of the miracles were working with Melbourne Symphony, which we had worked with them on Broken Age, and it just worked out scheduling orchestral dates in a big deal, and we were under a certain amount of time pressure, and to actually be able to have that music re-orchestrated and have it played the way I always heard it in my head. Because before then the Grim score was like these great live tracks with jazz players, and then this sort of mockup of the other half of the score, so not only were we able to add more live jazz tracks and more solos and more, a lot of great playing, we were also able to take that cinematic music and make it cinematic, so it was really cool.

			One of the things I love about your music is it doesn't take itself as seriously as a lot of other composers and yet it's so recognizable. Whether you're doing Brütal Legend or a sci-fi game, I listen to it and, "OK, that's Peter McConnell." How do you manage to keep your sense of style across so many different genres?

			I really have no idea. I take pride in a couple things about music, and I really enjoy a couple things about music. One is the versatility, for sure, and I've lived in a lot of places in my life and I've experienced a lot of different types of music. When I was a little kid we moved to Switzerland, and so in my earliest musical memories are classical music, they're Mozart, and then American cowboy music that my dad would play when we were there. From the Sons of the Pioneers, and after Switzerland we lived in Kentucky, and Flat and Scruggs had a radio show, not a radio show, a little local TV show, like a half-hour show on junky black-and-white TV. Everybody's TV was junky and black-and-white in those days. Almost, anyway. And I lived in Kansas, and I lived in New Jersey when Bruce Springsteen was breaking big, and Boston for a bunch of years, and then here for twenty-five years, and so I've lived in a lot of places and I've loved lots of kinds of music. And some people say that I love all kinds of music, and what they really mean is everything from ACDC to Led Zeppelin, both of which I love, by the way, and that is a big span. But there's almost no music that I don't like, and maybe it's from enjoying a bunch of experiences in my life that happen to be different kinds of music, so I really do value versatility, and to me, somehow, that goes in hand-in-hand with the other thing, which is humour. I am very serious about humour. I think not taking yourself serious is deadly serious business. It's very important, somehow, because it's what, when I'm playing or writing music and playing it or hitting the play button, I want to feel like, a lot of times, righteous. Oh, this is awesome. But I also want to go...[laughs]...I wonder if anyone will notice that one. And I think part of it comes when you're scoring visual media and games are particularly this way, when you're scoring visual media, it's referential. What you're trying to do is you're trying to tug at strings that people's emotional, and strings of their memory, and you're trying to tug at those strings to get them to feel a way that is that the scene intends, and so a lot of that, some would say, all emotional writing in music is referential. Whether some people would say a minor key is a minor key because we've experienced minor keys in sad situations or speaking very loosely—but, so, reference is such a huge part of it, and I get a great kick out of finding some little angle on something that maybe someone who was a fan of that particular genre is going to say, "Ha ha, OK."

			You're lucky that you've been given the opportunity to keep that versatility. There seems to be so much pressure for some of the bigger titles to Hollywoodize game music these days.

			I think there is a story now that things are somehow less, that they are somehow less funky and less creative and less edgy or whatever, or they're very edgy in a sort of amplified, controlled way, and all the creativity has been sapped out of the business, and I don't subscribe to that at all. Yeah, it's true that there are certain types of titles that maybe lend themselves to being treated like a blockbuster movie, and blockbuster movies have this problem, too, and yet you can make a great blockbuster movie and you can make a great blockbuster game by just understanding what materials you're working with and just doing something interesting with those materials. And also there's this whole aspect of mobile gaming now, which is very much like the old LucasArts days. Things like Plants vs. Zombies 2 is something that I've worked on for a while now, and Laura Shigihara, who was the original composer for that, had this wonderful sense of doing something extremely punchy with a low-fi sound. And Plants vs. Zombies is a low-fi game. You look at it and you go, well, that's sort of retro-looking, it's kind of cute, and why would you hire an orchestra to score that, even if you could? 

And so I really like looking at a situation and saying, "Here's what we're trying to get across, and to really focus on our statement, let's limit ourselves. Let's do something that we used to have to limit ourselves, that's the difference." In the old days, you wrote a little punchy bit on an 8-bit synthesizer because that was the only thing that you could do. But you can still do that now. No one is putting a gun to your head and telling you not to be punchy. And so you can still say, "OK, I'm going to restrict my language in this project to this language." And I mean, Stravinsky, if you go to a completely different realm. Back when people were writing a lot of atonal music and that was becoming in vogue in the art-music scene, Stravinsky wrote a symphony in C. He would write pieces with arbitrary note choices just to focus his mind on how he was going to get something across. He had some great quote, and I wish I could quote it, but it's something to the effect of you can't compose an ocean. What you do is you find that one pebble in the ocean, and that's your piece. You can still do that in games, and people still do that in games. Yes, it is tempting, and sometimes people fall prey to the temptation to over-produce or rely on bigness or budget or whatever, but not always. It's just like any other art form, there's always a really nice, interesting, engaging version of it, and then there may be a lot of things that are, gosh, you know in Beethoven's time the most, one of the most popular composers in the world was a guy named Karl Ditters von Dittersdorf. Have you heard of Karl Ditters von Dittersdorf?

			Heard of him, yes.

			Have you heard his music?

			No. I can't say that I have.

			There's a reason for that. I mean, he's perfectly fine composer, but you listen to it now and you go, oh goodness me, I can't believe that anybody thought that this was the most happening thing. There's a lot of, there's always going to be wheat and chaff in all of our efforts, and when we do them, we don't even know which of our things are going to be one or the other. So I think that this is a really exciting time. I think that you can do what you want, and still it doesn't, it's not like you're chained to doing things one particular way. You have options. With so many options that can be a challenge, it's just a different challenge from what we had in the old days.

			I was just going to ask you about this, because a lot of people we talk to are fans of constraint and think that in order to get the most out of your own creativity, you needed to constrain yourself, but now all of those constraints have been taken away. Or have they?

			You have this world where instantly you have access to almost all of human culture on YouTube, and so it's almost a matter of how you keep your attention span going. But I really enjoy that. I do enjoy working on different projects at once... or at least near each other. Or in the same year I'll be doing something that's like Plants vs. Zombies and also do something like Broken Age, which is orchestral, and even within Broken Age we had a big orchestra part and a small ensemble part. I just love it if you can...You're sitting there writing an orchestral piece, or maybe not. Just to think of, maybe, I could take a break from this and do a little bit of synth pop now, that'd be cool. And it's OK to do that. It's just sort of be in the moment when you're doing it and make sure that it's resonating, you understand the world that you're resonating with and it'll all work out.

			Has your creative process, the way you write music, changed with the technology over time? Not the tools, but the way you think about music.

			Of course, we would have killed in those days for the systems we have now. We were working on very humble, very humble systems back in the early '90s. I mean, Pro Tools came out in early 1991 and it cost six thousand dollars, and we didn't have it. Because you couldn't justify a six thousand-dollar system in a little fifty-person company, even one owned by George Lucas. At least, for a while we didn't have it. And so the tools are different now, and has that really affected my process? Not a lot. I've always been a big melody guy. I used to carry around a little handheld tape recorder with little mini cassettes and I would hum into it, like go on walks and hum themes. Go back and play at the piano, and, actually, for Grim Fandango, what we did is there was a, this was a very long, expanded version of what I now do, but I started with recording Tim [Schafer] talking about each location, each part of the game, and then we set up this little map with buttons on it, and you press a button and you hear Tim taking about that part of the game, and then I'd walk around with my handheld cassette player, and hum things, or play them at the piano, and those would turn into little audio files, and then you press a button and you hear the handheld [sings] you hear me doing that and that was the score. And then after that, I would sit down and do a mockup, and then the button, when you pressed the button you'd hear the mockups, and finally we got, that eventually became the complete score with the live players and everything. So that's sort of the most full-throated version of the process that I liked to do. These days, the handheld cassette recorder has been replaced by my iPhone, and we're not always able to do fancy graphic representations of what we did, but that process of, "I'm going to hum the melodies." I really want to make sure the melodies are good and then I'm going to mock it up and then I'm going to finally record it. I think that that early stage, where you're sketching out something on paper, or something that you're humming because it's really interesting, you pick up that iPhone the next day and you click on those things and you go, "What was I thinking?" Whereas, if you track that up, you might have convinced yourself that it was OK. So I do like to focus on those themes and to varying degrees with different kinds of music, because melody is a bigger deal in some kinds than others. I tend to like melodies.

			Is it fair to say that one of the things that's changed over time is the attention to detail, the production detail? One of the things that's coming to mind is Stacking. You can take Chopin, and as a composer you can write something like Chopin, but it's really about the production of that. It's the recording of it that makes it what it is in that game.

			Yeah, Brian [Min] did such a great job with that. And there were a couple of custom pieces in that, too, that I did, which how fun is it to imitate Chopin? It's pretty awesome. Yes and no. On a production level, yes. On the game polish level, you could almost say that LucasArts would polish a game to a fault, and that's one of the reasons why some of those games still are around now. And we're a little bit more disciplined about schedules now than we were in those days, and that has... There's pluses and minuses to that. But certainly in the, if you're creating a piece of music and you expect it to say, with the… I'm just thinking of Hearthstone, which is another project I worked on where the impact, the amount of impact that you get when you play that game, it's very, it's very big and polished and punchy and you need to, you're really doing serious music mixed now in a way that you didn't do when you whether weren't able to or we had different levels of experience and so we weren't that good mixers. I mean, it was a big deal at LucasArts when we finally hired someone who had worked at Russian Hill Recording, who had done real mixes for, you know, Joe Walsh, or worked on Apocalypse Now or something like that, and that was an aspect of how things have evolved where you used to be like, one guy would write the code and play the music and maybe even do the voice acting. And that's like, I can't imagine that happening now. And not to good effect, I might add. Some of that early voice acting is pretty god-awful. Some of it is pretty terrible. So it's a little bit of specialization and a little bit of expertise and care to, say, doing a 5.1 mix and just being a little more pro. These are all welcome improvements, I would say.

			If we can just go back and revisit Day of the Tentacle, which I really loved. I'm a big fan of Bernard Herrmann's music, and I remember the first time I played Day of the Tentacle and it blew me away.  Looking back, there were subtle echoes of Herrmann in there. Can you tell me a bit about that game?

			That's funny that you say Bernard Hermann, because we were definitely thinking about him. Well, Day of the Tentacle was the last game that we scored three games in this fashion. It was the last game that the three of us, Michael Land, myself, and Clint Bajakian scored as a trio. So we, actually, we were sort of a composer band, and we would write and we had our little domains, like Monkey Island 2. Each of us took an island and we should have composed music for that island, but there was a lot of overlap to the point where we would throw tunes back and forth and one of us would write the head and the other would write the bridge, and in the case of the, Day of the Tentacle, I wrote the bah-dum bumbum da. And Clint wrote the part that came after that, and really took the piece in the whole where it went in the beginning of the game. So that Day of the Tentacle is kind of the most developed version of us working together as a team of composers, where we would be sharing pieces or—and at the very least they all had to sound reasonably like each other. Fortunately there were things like past, present, and future in the game, so that helps a bit, but, you know, honestly there's some, just sort of going back to the other, there are a couple pieces in Indy now where I'm like, "Gee, did I write that or did Clint write that?" So we really did try to make it work so that it was going to be seamless that way. And DOT was also, that was the first game where Tim Schafer's humour was really a big factor, and also Dave Grossman was a writer, he was a really interesting, dry sense of humour as well. So the writing there was something that I remember being a big factor in sort of influencing how we were doing the music. There was a lot of parody too, musical parody in Day of the Tentacle from sort of the kind of spy music for the IRS guys to using little harpsichord for Dr. Fred. And that was a really, really fun project.

			How about Hearthstone, a more recent project.

			Hearthstone is a pretty interesting story. That was by Blizzard, and it is a wonderful, it's an online card game and it's, you say, "Online card game? OK, well, gee. That sounds like something I would play on my iPhone or something...That sounds interesting, but..." Until you actually see it. It's sort of a combination of war, Pokémon, and three-dimensional chess. It's an extremely engaging, addictive, fast-paced strategy game. And it's in the universe of the World of Warcraft, so it has a lot of sort of imagery that is very well-loved. And so when they set out to do that project, I mean, they have an incredible stable of composers there. A really deep bench over at Blizzard. They have these amazing composers that write really epic stuff and it's extremely popular, so would they do anything different? Well, this game is different. It's a little smaller and it's a lot, conceptually, like a break from the universe. It's like a little breather. So Russell Brower, he's the audio music director there, he and sort of the grandaddy of... I don't know if he'd like me calling him a granddaddy. Well, he's really the guru of the Warcraft sound. And he had this idea that we're going to do sort of a lighter version and what we're going to do is sort of a light orchestral, almost a Disney-esque or Carl Stalling-esque version of World of Warcraft music, so he called me and said, we'd like to consider you for this music, and why don't you send us a demo based on these big themes from Call to Arms and Azeroth and so on, and let's see how that works. So I did that, and then I went down and we all looked at it, and we all listened to it in the game and everybody is just kind of sitting there, watching the game, and kind of click... It's one of the audio guys is sort of playing the game and we're listening to the music and everybody is kind of nodding their heads, yeah, it's cool. 

And I was like, it's my music but I don't think it's working that well, and so the turning point was when we actually watched two of the team members who were super good at the game play each other in the office. And suddenly it was like this swaggering, practically a brawl, where the one guy was like "Ah..." You know, trash talking. "You think you've got me now? No, I've got this minion up my sleeve." And I came away with a completely different impression, like light orchestral is not what we are going to do. And someone else said, you know, let's go for a tavern band direction, and so I—what do you do with that? The obvious thing is sort of maybe some sort of vaguely Celtic thing, but the swagger of the experience of playing the game was hitting me so hard, I had this image in my mind of, what if ZZ Top or Golden Earring or like a really serious bluesy bar band got zapped in a time machine and they look down and they've still got their beards but they're holding totally different instruments, what would they do? And, I kept the guitar. So it became sort of a blues guitar concerto, Celtic blues guitar concerto with these more ancient-sounding instruments, the reeds. And so a minute of that, and sent it to him, and was like, "What do you think of this?" And I was like, "Boy, I wonder what they're going to think?" You know. And everybody was like, "Oh, this is awesome. This is what we want to do." And so that kind of....That it was a really fun experience to start at one place and end up at a place you totally didn't expect to go. And plus, I was sort of made to do the music, because I spent a lot of time playing folk guitar and fiddle when I was in high school, and I was a big fan of British Isles Celtic music as well as American folk music, and that, I mean, the number of influences on Hearthstone are pretty mind-boggling. Anything from Golden Earring to Pete Seeger. It's just a real world. I truly resonate with a lot, so it's very fun to be able to do music for that. Forbes magazine named it the best game of 2014. It's really sort of a sleeper. You go, "Woah, what's this?" It's a cool game. 

			What do you think about where game music is now, how it's expanding beyond the game?

			One aspect of the world of games now that we might have predicted but we certainly didn't believe or imagine would happen in the early '90s was the degree to which live music has become such a powerful part of the culture. And so, with Video Games Live and the stuff that Tommy Tallarico is doing and these really, really fantastic concerts, and one thing that those concerts have provided is the sense that we don't just have a product that we make every year. We actually have literature, we have a canon, we have a body of work and a culture that's ongoing and has a history in the same way that the movie industry or written media have a history, and this live music component has really done a lot to raise people's consciousness about that aspect of things. And so a couple of years ago, I was actually approached by, I think he was assistant music administrator of Melbourne Sympathy in Melbourne in Australia, and I got a call out of the blue in my studio and he was like, "Hi, this is Andrew Pogson…I'm from the Melbourne Symphony. We're interested in Melbourne and Queensland are interested in putting on game music concerts and we wonder if you might be able to get us some Grim Fandango music." I'm like, "Well, sure, that would be awesome." And it actually turned, what it turned out to be was a dry run for the whole Grim Remastered project. And also it also allowed us to do music for Broken Age with Melbourne Symphony, so there was this one little project where I was essentially commissioned to write a little bit of a suite of Grim music, and the whole journey of doing that meant that I needed to revisit my music, we needed to contact people at LucasArts and Disney. It was a whole little microcosm of what would later become the massive technical, administrative, legal, and business project known as Grim Remastered. And so, live, one of the reasons that Grim Remastered was able to happen in as full and finished a version as it was was that live music and already created in some sense a desire for something like this to happen. It already paved the way. 

So I just think it's really great that concert music is now, reflects that game music is becoming concert music is so cool. I've played with Video Games Live a few times. I've played with a Jason Hayes project, Critical Hit. We're playing at South by Southwest next weekend. And these are, there's the Videri String Quartet. There are a lot of people who are now out there preferring for great big crowds this music, and it all feeds back on itself. It all makes things grow, and allows things to happen like Grim Remastered or Day of the Tentacle, and it's because it's in people's minds and they think of it as something that's alive and a present part of their lives.

			And it's reinvigorating orchestras as well.

			There is that, because, with all due respect to Smetana and with all due respect to Stravinsky and Anton Webern and even Philip Glass, you're not necessarily pulling in the crowds you used to for live concert music, and I think what it does is the experience of listening to eighty or so people play in a huge hall all together, and making sound, that has been exquisitely refined, that experience is like one of the crucibles of our culture, and it has been kind of in trouble a little bit, at least in this country. And I think there is some degree, I wouldn't want to take too much credit, there is some degree to which game music and sort of popular media and the way I think there's a lot of orchestra work now that there didn't use to be playing music for games, I think that there's a degree that helps bring people back into that world, which to me is a precious world.
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			Selected Credits: Tomb Raider series, Silent Hill: Downpour, LEGO series, Sniper: Ghost Warrior 2, Asterix series, Lord of the Rings: Aragorn's Quest, Breed, Soul Star

			British composer Nathan McCree is best known for creating the music and sound effects for Core Design's Tomb Raider trilogy on the PlayStation. He has worked on numerous other projects during his 21-year career, from tackling the Mega Drive for Asterix, to stepping in as audio director on Silent Hill and LEGO franchises.

			Your work goes back to 1993. Can you talk generally about the challenges of creating music for games then?

			I guess the fundamental difference was in the software that we used to write music and make sound effects. My first jobs—well, musical, sound jobs, were for the Mega Drive. Sega Mega Drive system, and in fact I started at Core Design as a programmer, and my first assignment was to write a music sequencer for the Mega Drive, and this took us about four months to sort that out and I had a couple of months to spare, so I thought I'd write some music on it to demonstrate how it worked. And when Jeremy, that's Jeremy Heath-Smith, my boss, when he heard that he said, "This is great, can I get you to write some more music for us?" So of course I said yes, and I had a job change overnight. But the way this sequencer worked, it was a little bit like a—I think some of the audience might know what a music tracker is. And it looks a little bit like a fruit machine. You've got four or six reels, and each reel is a voice. And it can play one note at any one time, so if I've got six reels, I've got six notes of polyphony. But with those six notes, I've got to reserve one channel for sound effects, so I've actually got five notes. And when you're writing orchestral music with five notes polyphony, that's quite a challenge. 

			So it's all about, you know, as the reels tick by, these measures or quantizers, so you can have, say, sixteen ticks per beat, etc. etc. And so if I'm playing a four-note chord and a bass and then I've got a melody, that's my five. In fact, it's six channels, isn't it, but I've only got five available. So the idea is, you've got your bass, and your four notes for your chord. And the melody has to fit in between when the notes are hitting, so this kind of forces your melodies to play in between the other notes that are going on. So for instance I can't have long, drawn out notes, because it means I can't then use one of the notes of the chord tapping away because it's going to interrupt my melody note. So your melodies ended up being short staccato little tunes, like, "Dum di dum di dum dum di dum di." And they would like pop in and out of the chords that were playing. And I think that was quite, how can I...I can't think of the word that described it. It was a thing that often happened with chip music. You would hear these melodies just bipping and blopping around and I think that was where people got this notion of bippy boppy, you know, computer games music. So that was quite a significant challenge, trying to sort of replicate orchestral music with very limited resources.

			Were you inspired by the trackers at the time, then?

			Yeah. I mean, that was the first tracker that I was introduced to, by my colleague Martin Iveson, who was writing music before I joined at Core. He was using the Amiga System. And so he showed me this tracker. And so we developed the music sequencer for the Mega Drive, along similar lines.

			You have a degree in computer science. Was it important for composers to know how to program, to be able to build these tools?

			For me, it's been really useful to have that background in computer programming, and it still is today. When I talk to programmers on teams that I work with, I know when I'm asking the Earth of them, or when I'm asking something that just is a five-minute job. So sometimes I'll say, "Can you do this, can you program me this?" And they'll be going, "Well, yeah, we can but it's going to take a couple of weeks." And I'm like, "Really? I could probably code that in a day." They're like, "Well, maybe in a couple of days." I'm like, "OK, thank you, that's better." So it does help me know what I'm asking. And also, because I understand the principles of their job, you know, it helps me when I'm designing audio systems, and when we're sort of planning the project as a whole. And I think moving on from that. It's very important to understand all the disciplines of making games. The more you know about the other peoples' jobs, the better you can design your systems and the less time you waste of other peoples' work. So yeah, that's really, really important.

			Can you tell us a little bit more about the challenges of composition and sound design? You mentioned the channels, but you've got memory constraints as well.

			Yeah. I mean, memory constraint was ridiculously small then, and so we had lots of compression routines, which after we'd plugged in all the data, and that's not just the musical data, but the actual sound patches, because we had to actually make the sounds as well, using FM synthesis and all the sort of parameters of very basic synthesizer. So all those patches had to be stored. I don't know, we would typically use something like 100 or 150 patches for a game, so that would include all of the musical patches, and all the patches for the sound effects. And then there was all the data for the music, as that was rolling by on the reels, like I said earlier. And so once we had that data, that would then run that through a compression routine. Well, it should just squash the whole thing down into as small a space as possible. And then the actual sequencer itself, that would also go through...The code for that, that would also go through the compression routines, so we'd end up with this tiny little fragment, this tiny little thing which was running and doing all of this stuff, which was quite phenomenal, I have to say, you know, some of the things it could do was really amazing. You know we had pitch shifting, vibrato, all sorts of loop commands and repeat commands, and then stuff that was going on which also had to be plugged in to these reels that they were going by, you know, these music control commands. It was a really complex but concise system.

			FM synthesis has this aesthetic in and of itself. Do you think that was influential over the type of music that was produced, in terms of its tone?

			Well, I think it's probably easier to make electronic-sounding music, because you're making it with an electronic chip, so it lends itself to making sawtooth waves, and sine waves, and square waves. So I think in terms of writing stuff quickly, that's probably the most common style of music and sounds that would have been made using that chip. But it's, of course possible to make sounds that sound close to strings or close to horns, or close to plucked double basses and things like this. It just takes a little bit more effort, and a bit more refining of the parameters that you've got to work with. Yeah, sure, it's possible. You might have to use your imagination a little bit.

			How did your approach change when you moved to CD-ROM?

			That was a really big leap for us. You know, all of a sudden we were competing with pop artists and producers and orchestral scores and live orchestras and it was like, "Oh my god," you know, "We really have to up our game." And but of course we didn't have a full orchestra. Games were still considered the poor cousins of movies. And so, OK, I could abandon the Mega Drive, Yamaha chip and instead I brought in three, I think it was, keyboards, proper synth machines, so my sounds were suddenly a lot, lot better, but I still wasn't using any samples. We still really weren't in that technology, yet, that really hadn't come about. I mean, there were sample-based things. Even the Amiga was playing samples, but again the limitations were so tight, it wasn't really a good solution, so I found that using synthesized orchestral sounds actually was pretty good, and again, with a little bit of care and attention I could get things sounding as close to an orchestra, certainly close enough to fool people. 

I remember playing one of my Soul Star tracks to my old music teacher. And I said to him, "What do you think of this? I wrote this." And he said, "That's great." He said, "Who did you get to play all the instruments?" And I said, well, I played them all. And he's like, "What? Well, I mean, the orchestra?" I'm saying, "Well, there is no orchestra, it's just synthesizers." And he couldn't believe it, and he was my music teacher. So I was pretty convinced at that point that I was doing the right thing.  And I just perfected that really, over the next few years. We were, another thing that kind of convinced me I was doing the right thing was Soul Star, I persuaded my boss to enter the music into an awards ceremony and we managed to pick up a nomination award for best computer game music, 1994. Which was great. Unfortunately the game that actually won the award was, I think, Rebel Assault, which used John Williams' Star Wars music. I was like well, if I come second to that, I'm a happy chap.

			What about the switch? I mean, with the FM synthesis chip you had the ability to do more interactive music, and then you switch to CD audio and you're using baked tracks.

			Yeah, so that was another big change in how music was operating inside the games. The chip music was very much sort of loop-based and we could basically have constant music going without any breaks, and we could switch from one tune to another also without any breaks. Suddenly with the CD stuff we couldn't do that, so it was a bit weird because although the technology had moved forward, we'd lost some facility. We'd lost something. Normally you'd think that technology would bring you enhancements, and it did in one way, but in another way we'd lost something. So yeah, we had to re-think how we were going to use music to describe our games, and I guess it kind of encouraged certainly from my perspective, a more sort of story-telling approach to writing music. So I would think about when the player reaches a certain point in the game, I would then have to sort of imagine how long they were going to take to get from A to B, and write a piece of music that sort of described that journey and hope that they took that long, and if they didn't, well, we'd have to think about do we re-trigger the tune, do we wait thirty seconds and then re-trigger it? Do we re-trigger it only if they come back into the area, or if they've been there before? Do we not trigger it? So there's a whole load of other considerations that we had to adopt to make these things work.

			Was that then an influence on Tomb Raider? Because for its time it was quite sparse as far as how much music was in the game. It didn't have the wall-to-wall continuous looping music.

			So, yes, it did influence Tomb Raider. Particularly because it was a free-world sort of environment, and you know we really had no idea of how long the player was going to spend in a particular area. We needed another way of creating an atmosphere instead of just plastering the thing with music, which I thought was the wrong approach. A better approach for me was to make the audio sound more real-life. So instead of using continual music, I used continual ambiences. So I used the CD tracks and I would just record a sequence of atmospheric sound effects. Caves, water dripping, you know, a few creature noises going off in the background. And these would be about three minutes long. And they would fade out quite slowly, so you wouldn't actually be aware that the track had finished. And just as it faded out, we'd send the CD back to the beginning and start it again. And so that there'd be a moment, you know, a couple of hundred milliseconds as the CD head time went back to the beginning again where you'd actually have no sound at all. But you've got her footsteps, and, generally speaking, they're not just stood still. They're usually running around, so we actually covered those gaps just enough, and provided this continual atmosphere. And then, when the player got to a particularly awe-inspiring moment or some dangerous point in the game, then we'd trigger the CD to go to a piece of music. So you'd lose the ambience, and you'd go straight to this piece of music. "Dun dun dun dun," but then, you didn't really need the ambience, because suddenly the action was on and you were firing guns and it was all mayhem going on, and once a battle had finished we'd skip to the ambience again and you'd hear the cave dripping come in again. So it worked. And an interesting process to sort of re-learn audio design triggering.

			You've done a lot of sound design work. Does sound design offer the same kind of creativity? Is it as challenging as music when it comes to games?

			It is in many ways. I've written pieces of music which don't have any notes in them at all. It's just a soundscape. And in the same way that a piece of music tells a story, a soundscape can tell a story. If we take it—like a horror genre, for instance. You know you will lead the player into a false sense of security, and then just before you scare them, you will just drop all the sounds out, until there's this eerie moment of nothing. And then, "Dah!" Suddenly out jumps the monster and you jump out of your seat. So this sort of storytelling approach is the same for music as it is for sound.

			Were the compositional tools the same?

			Yeah. So we were using Cubase at this point, which was vastly superior to my Mega Drive system. Yeah, it was just, it just made writing so much faster. And much easier. And I could use a keyboard, a proper keyboard, instead of a QWERTY keyboard, tapping in C sharp, and then where's the G, and, you know, that change was just brilliant. And of course it meant that I could improve my piano-playing skills, and I got very, very good at playing the piano, which I was really pleased about. It got to the point for me where I was playing as fast as I could think and I didn't have to think about my fingers anymore, they were just automatically going to the notes that I was thinking of, which was a really fantastic feeling.

			How about implementation at this point—were you just handing off assets, or were you involved in how your music was being played back in the game?

			No, we were involved in that process. And I always have been. Once we've made the assets, I would then take those or deliver those to the programmer and I would talk to him about how this is going to work and how I wanted it to work, and nowadays I would often mock up those scenarios. It's easier and faster for me to explain if I can just play them a piece of video footage and say this is how I want it to sound. This is how I want it to work. Listen to this, or watch this. 

So I will often take video capture of the game, and then I'll mock up the sound in Cubase and then I'll send them a video, so this is how I want the tank to work. This is what the tracks do this, the engine does this, we've got blah blah blah. So mockups are really important. And you know, obviously, the more complicated the games are, the more important it is to have design documentation. So I will write those documents for the programmers so that if they bring somebody new onto the project, I can just go, "Here you are, this is how the helicopter works." And then they can program all the programming stubs, and then when I give them the assets, that just plugs in, and the whole thing is controlled with pitch and volume and all this kind of thing, real time. Yeah, I enjoy implementation.

			Can you explain your role as an audio director—what exactly do you as a director?

			As audio director, I spend a lot of my time with my head in a spreadsheet and emailing and talking to people. Making sure we stay on target with the schedule. I deal with external clients. I will prepare budgets, I also talk to the composers about the style of the music and how I want that music delivered. So for instance, I may not necessarily want just a stereo mix. Sometimes I want all individual stems, and then I will control those stems, once we plug it into the game, so if we want more action I can bring in the rhythm sections. If I want it to be nice and peaceful and safe I'll strip all that out and just have some searing sort of string parts or whatever, the pads. So that very much depends on the project. The sound designers, I will talk to them about the style of sound. If we're making a comedy game or a cartoon game obviously there's sort of the style of the sound is very much different to if we're making a horror game. Or some real live action, some war shooter or something like that. I think the job as the audio director is mostly about communication. And making sure that your team know what's expected of them. And rewarding them when they do good things. Trying not to hit them too hard when they don't. Lots of pizza and beer and bribery gets you a long way as an audio director.

			When you express that vision to your team, how do you talk to them about it? Are you saying you want a specific genre or style, or are you saying, "Give me John Williams?"

			Well, again, it depends on the project and it depends who it is that's writing the music. You know, there are some guys that I've worked with that I know and I know what they're capable of, and so I can just say to them, "I know what you do, and I know this is your kind of style, so go ahead and do it." These are the pieces that we want and there'll be a track list which I'll need from them and I can let them go and do it and usually they will deliver exactly what I was expecting. There are other times when it's not so clear-cut what the style is. Not even the publisher or the developers will know, and they're looking at me to deliver something that works for the game. Now I could sit there and write something myself, but as a director you don't have time to do that, so I've got to get some guy on board to do this, so how do I tell him to write something that's going to fit for this game when I don't know what style it is or anything? So, what I will do is, I'll do a little bit of research. Search around on the Internet and find something that I think is fitting with the game. I'll then give those reference tracks to the composer and say, "We want something a bit like this," but obviously we don't want to copy it, we want to try and make something new. "So give it your best shot and let's see where we get." When I get that track or those tracks, I'll then talk to him about it and go, "OK, well, I like this section, this is working. This bit sounds a bit too distant from the game, we think that the style has drifted at this point, so can we kind of pull that section back a bit, maybe add some more guitars or something or keep the energy going a bit more." And because I'm a composer as well, it's very easy for me to communicate with him about that. If I think the pads are too harsh or too soft, you know, I can explain that to him quite easily. So yeah, it's project- and personnel-dependent. But again, I think that the main key here is communication.

			Is there a particular project that you've worked on as director where you've really had a great team that worked well together?

			I think probably the most enjoyable for me is Silent Hill: Downpour. That was great. I had a good composer, Daniel Licht, who…ah, I can't remember what the TV series that he did, he did it about that serial killer. Dexter. That was it. And you know the music he wrote for Silent Hill was brilliant. I don't think—I haven't written horror music myself, at least not adult horror. I've done children's horror but not adult horror, and some of the sounds he was coming up with, I was gobsmacked. It was brilliant. I don't know where he got the sounds from or how he made it, but it was really, really good, and he delivered it in stems, so it was very flexible for us. 

And the sound design, I had a few guys working on that, I had one guy in Brenau. I had three guys in England, and then, I think, another three contractors. In fact, one of them was my ex-boss, from Zoë Mode, I employed him for awhile, so that was quite interesting. I became his boss for a short period. But brilliant guy, and because I'd worked for him, I knew how good he was. And so when I brought him on a project and I explained to him the tasks that we had to do and the time frame that we had to do it in, he completely understood and just got on with it, and I didn't have to direct him, he just knew the problem. And just managed it and fixed so much stuff, it was really good having him on board. 

But it was quite a challenge, making sure that all those people were delivering assets that worked with each other. I had one guy doing footsteps, and I had another guy doing monster VO. And he was pulling in other guys to kind of give the variety. I had another guy doing impacts. The impact table alone, we had over 2,000 sounds. Just for things dropping on the ground. It was just crazy. But making sure that whole thing tied together was a real challenge, and I think we did a good job at the end of the day. The atmosphere in that game was scary. I remember working at it late at night, three o'clock in the morning or something, regularly, and I had my headphones on and I was, sat there in my big flat and I was in a tiny little corner of my room. It was a massive room, much bigger than this. And I was playing away and staying and suddenly something would happen in the game and I'm like, "Jesus!"  I didn't know they'd put that in, and of course the game kept changing because designers were adding stuff and new monsters and new scare moments and ah, it frightened me to death sometimes. All the hairs were standing up on the back of my neck, and I thought, "Well, this is working," you know. If I'm frightened, and I've been developing this, we're doing the right job. So I really enjoyed that project.

			Working on a franchise like that, I imagine it can be hard to put your own stamp on it, your own style.

			Yeah. I think for me, when I came onto the project it had already been in development for a while. And immediately the thing that stuck out for me that was wrong was that it was too noisy. I thought, well, this is Silent Hill. It needs to be silent. And so, if you like, my stamp on that project was turning everything down. All the atmospheres, all the sort of little things that were going on, I just turned everything down, so it was nice and quiet. And you ended up turning the game up because you couldn't hear it very well. And then when a scare moment happened, bwah god, you know, it was really loud, and so we'd achieved this huge dynamic range. And I think that was the biggest impact I think I had on that project, was putting the dynamics back into it. And that made it scary. It just wasn't scary when I came on the project. Everything was just so noisy, there was no contrast. It wasn't working.

			I hear this a lot from sound designers, that they're constantly having this battle with the game designers about how loud things are, and the dynamic range getting lost.  The games are just getting louder and louder and louder. How much of your job is just advocating for the right sound?

			Well, I fight this corner and have been fighting the corner for a long time. Again, it just comes down to communication. A lot of people think that because they've got a pair of ears they're qualified to judge how the audio should sound. That's not true. So I need to explain to these guys why it's not working, and show them and demonstrate this is what you've got. This is how I think it should be. Listen to the difference. Tell me what you think. You know, tell me if this is working or this one's working. And when you do that, it's clear you know straight away in their head. They go, "Oh, yeah, now I understand, I can see what you mean." Or, "I can hear what you mean." So again it's just about communication. And if you've got a good relationship with your team, there shouldn't be any problem there. They should trust you that you know best about audio and I trust them to know what's best about animation or art or even the programming side of things. So it's about those leads working together as a team. If they're strong, then the shop floor should work.

			It used to be that sound was a bit of an afterthought in games. Is that getting better? Is sound getting the respect that it deserves now?

			It's getting better. But it's still—with some companies, it's still a list-minute thought. And yes, I'm still fighting that battle. I don't know when or if there's ever going to be a time when we can say, "OK, great, audio has full respect now." I don't know. It's been twenty years I've been fighting that battle. I don't really know what the answer is. Probably just education. I think maybe demonstrating a good project in terms of audio and what's a bad project in terms of audio. And if you can show people what that difference is, again, that will encourage them. I'm not saying it's going to work, but it will encourage them maybe to spend a bit more money and move the audio forwards in the production schedule.

			One of the things I find fascinating is hearing about just how much audio is in the game.

			It's a really complex job now. Particularly with big games. It's just ridiculous. So many things going on with the audio. In Silent Hill, we had, I think, over 10,000 sounds. And VO lines, we had 20,000 individual VO lines, which all had to be scripted and triggered at the right moment. And trying to manage all of that, and test it, it's just a monster of a job. It really is.

			How do you manage all of the assets?

			So I talked a little bit about living in a spreadsheet and it's very much like that. You know, my spreadsheets are, I think, something to be admired. I'm quite proud of them. They track every single sound, every single VO line. They track the status of the audio, so that comes from or can be not required, not started, work in progress, placeholder, alpha, beta, final. And the same I track for the implementation status. And then I have a sheet for each category of sounds. Footsteps, impacts, weapons, ambiences, music, whatever. And again, this is project-dependent, obviously some projects don't have bosses, for instance, so the bosses tab can go. But, generally speaking, I have something like ten, twelve, fifteen sheets. And each sheet will have hundreds and hundreds of sounds on it, each being tracked. 

			So, when my designers deliver their assets, I will tick them all, I will check that they're in, what have you, so we would have—the first delivery would be probably some alpha quality. I would have maybe put in some placeholders prior to that if my coders needed to test something, but, generally speaking, once I've given them the design doc and they've coded that, we should be able to drop assets in at alpha level straight away. They then are checked, tested, and if they're good to go, I can upgrade those sounds straight to final. If they need some modification, and they have to go back to the designer, sometimes I'll downgrade it to placeholder. If the asset is OK, like if somebody held a gun to my head and said, "We're releasing the game tomorrow," I can go, "Let it go alpha." But, generally speaking, I'll want to upgrade alpha sounds to beta. Contextually they're OK, perhaps there's something wrong with the sound, maybe too much bass, or it's too loud or whatever, so the beta phase is just to kind of fine-tweak the sounds, and then they're pretty good to go at that point.

If I really want to be picky, I will maybe review beta sounds again and do a final polish, upgrade them to final and then they're good. And so all of those sheets are being tracked. All of those sounds are being tracked on the sheets, and then I have an overview sheet, as well, which calculates percentages of completions of all those statuses. Those asset deliveries and implementation status. So at a glance, if my producer comes to me and says, "Nath, how are we doing on the audio?" I can go, "We're seventy-three percent alpha, ten percent beta, three percent final." And he goes, "Great," and he walks out the door. That's really useful for a producer because they just want numbers. So that sheet is really important. It's also important for me because, again, at a glance I can see where we are. I've got a rough idea how much work there is to do, how much we've done, and I can also see each category, which one is slipping, which one is at twenty percent and which one is at eighty percent. So that's kind of how I manage that. I also have a schedule sheet as well, which details all my staff and it lists all the tasks that they've got to do in a calendar structure, so I can see each week what they're supposed to do and whether they've done it, whether they're slipping, whether we need to add more resources to that particular track. And, hopefully, it all finishes at that green line at the bottom, which is the release date.

			So let's say we have a boss character. You've got leg sounds and armour sounds and breath sounds, and so on. Who is making the decision as far as what these sounds are?

			So largely that's my decision. We will prototype a particular monster. We will bung in a load of sounds and then watch him work in the game. And if we find that his attack sound—grr grr grr—if he's doing that a lot, and we've just got one sound there, you're going to hear that it's just very repetitive, so it's like, "Mmm, let's rethink, let's give the guy six different raw sounds." 

			Now, prior to that design, I don't know how often he's going to be doing the attack, because that's very much down to code and the animators. In fact, it's not really the animators, it's down to code really. How that monster is interacting with the player. And I don't know how that's going to work until it's actually in the game. So very often, although the design from a sort of implementation point of view is working, its functionality is there, it's only at alpha. So the beta level is, "OK, we need to multiply the number of variations on this, or maybe we need to tweak some parameters, do some more pitch control or volume control or something or make it a little bit more varying." So the other constraint that I need to be concerned with is memory. There's always a memory limitation and there's always a memory battle, and those memory battles can be pretty harsh sometimes. So I'm always trying to get more memory from the programmers, and I'm always trying to steal more memory from artists or animators or whatever. Sometimes I might have to buy them a pizza or something. 

			We have to think about that, and we have various tools that will give us memory read-outs, real-time memory and storage memory. And we have to work within those parameters. As an example, the impact table for Silent Hill, when we started out with that, we had I think it was 2,000 cues, but we started out with ten variations for each cue. So that was 20,000 sounds, just for our physics system. And of course I was hit on the head by a few of the other guys saying, "You can't do that. You can't have that many sounds in the game. It's using up too much memory," and I said, "Well, how about if I could shrink that? How about let's keep the same number of sounds but let's suppose I could reduce that memory by a factor of ten. Would that be OK with you?" And they'll say, "OK, fine, if you can do it." So I had a look at the audio files and I wrote a script which trawled through these 20,000 sounds and trimmed them and cut them and I did, I reduced the memory impact by a factor of ten. And everybody was happy. And I kept my 20,000 sounds in the game.

			Even with the latest consoles, you still have memory problems?

			Yeah, because the more memory they give you, the more you use. And that goes for everybody, so everyone's biting off a bigger chunk, you know. I don't think that kind of a problem will go away until we get stupid amounts of memory. And there's some great technologies coming out. They've got that crystal memory now. That uses polar shifts in the molecules and they reckon an inch cube of this quartz kind of crystal will be enough to store everything you ever do in your entire life. Everything you do, everything you say, every photograph, every video, every piece of media. Everything, just on a little cube like that. And they've made this stuff already. It's just phenomenal. Once you get to those molecular levels, it's just going to change the planet. It really is.

			Tell us about your interactive comic project.

			So this is called Redemption: The Challenge. It was designed by a friend of mine, David Burns, and it is that. It is an interactive comic. We have a  number of episodes and segments within each episode as the story unfolds. And it's a bit like reading a comic. You know you've got little bubbles and inserts and close-ups of people's faces, and so it's all that, but without the speech bubbles. And, of course, it moves. So you know when you click to go on to the next page, or go on to the next section, you'll get a little insert that will fly in, or a little close-up of somebody's face, or BAM!, you know, when they hit something. And so we're also triggering audio for this. So instead of the comic reader having to imagine all this stuff, now it's actually he can hear it, and of course we can put music on that as well.

			So again we have those considerations like a computer game. We don't know how long a reader is going to spend on a particular frame, and so our sound and music has to cater for that. So we're obviously using looped atmospheres, and spot sound effects for when certain things happen, certain moments. There is VO in there as well. And the music will, again, generally describe a moment as you turn the page of, move to another frame, there'll be a piece of music which describes that section of the story. And, I mean, if you hang about on that same frame, it actually means it's going to come to an end. So we have to think about again, do we re-trigger this after a while or do we not? Or is it OK to just leave the sound effects going? Similar considerations to a game. But I would probably say there aren't too many audio systems going on. And what I mean by that is, in a game, an audio system might be something, say, which controls the engine of something. Like a jeep or a helicopter. I have a certain set of parameters which control the audio. The faster you go, the faster we play the sound, etc. We don't really have that with the comic. It's more spot sound effects, and atmosphere and VO. Not so much real time control.

			Is this in response to some kind of demand by readers that they want sound, or is this an experiment?

			I think it's the first of its kind actually. David approached me about it a few years ago. He was looking for a concept artist and I put him in touch with a guy called Rolf Moore, who I worked with back in the Core Design game days. Rolf is brilliant. Fantastic concept artist. And David was very happy with his work. And so those two have been kind of working together for a couple of years, in between their real-time jobs. And then eventually it's gotten to the point where they've started thinking about audio and VO and music. And so I've come on board at this time.

			What are the big challenges that remain in the world of game audio today?

			I think one of the biggest challenges is guarding against ear fatigue. I's very tempting to put in sounds for everything. And also to turn everything up. Oh, I can't hear it, turn it up. Turn it up, turn it up. And suddenly you get this cacophony. And I think one of the biggest challenges is getting the balance right so that you're not just bombarding the player's ears because it causes discomfort, which they won't be necessarily aware of what's going on, but at some point they were just going, "Turn that music off," or, "Turn it down, turn it down," and this is a sign that their ears are becoming or starting to feel uncomfortable. And it causes distress. 

			So I think you have to be careful about that. And giving them too much to listen to. And trying to consider the flow of the game. How long they spend doing something. How long they spend in a particular area. You can spend ages sculpting sound for a particular environment or a particular room, and then when you play the game they're in there for five seconds and then they're out again, and you're like, "Hey, I spent a month on that room." So it's really important to play the game and work out, "OK, where are the problems? Where do they spend their time?" You know, where is the puzzle? Where is the bit where they're just stuck for ages? So talking to the testers, and finding out from them what are the key moments in this level. What are the high points. What are the bits that are really good and the bits that are a bit boring and you just fly through. So it's about getting to know the game. That's really important, and trying to give the player a break from his ears.

			You mentioned QA. What exactly is audio QA? What are they listening for? Do you have to train them?

			Well, so QA tend to report on things that either don't work. It's usually that. Somebody's firing a gun, there's no sound playing. The boulder drops on the floor, can't hear any audio. The guy's not speaking. His lips are moving but he's not saying anything. The VO is not being triggered. So they're usually picking up functional problems. They tend not to pick up quality issues. And I haven't yet worked—well, I have worked with an audio team that, a testing team, should I say, that looks for quality, but I was working for Zoë Mode in Brighton, and we were making music games. So the games were all about audio. Sing Star, you know, Grease, stuff like this. So most of the time, audio QA is done by the audio team. And that's a mountain of work, which has a serious impact on our schedule.

			And I think that's something which developers are not aware of. Who is checking this stuff? Who has to check this stuff? I can't give audio testing to QA because they don't know what to listen for. They don't know if this ambience is supposed to be that loud, or whether it's supposed to be quieter. I'm the only guy that knows that, or maybe the guy that designed the ambience. I can't tell them, "Well, it needs to be -6, so can you listen to -6 dB, please." He's got no idea what that is. And even if he heard it, he wouldn't know if it was right or wrong, unless he's got an audio monitor giving him numbers read out. We don't have that kind of software. So audio QA lands with the audio team. And it's just a case of going over and over and over it and checking things time and time again. 

			And it's very frustrating sometimes when things change in game development. All the time. And the problem comes in is when a change is made and the audio team is not told that that change is being made, and then we end up, we discover just by pure chance that, "Oh, that fountain that was over there making that water-trickling sound, they've moved it, it's now over there, but our audio emitter is still over there! Why weren't we told about this?" So discovering those kind of problems. Sure, QA can pick up on obvious things like that, but there's many other instances where it's just lucky that we keep playing the game, and we find these problems. Yeah, that's a big challenge. 

			But I've wanted an audio tester on many projects, but again, for him to know what the problems are he needs to know everything that I know, which means that he's got to sit next to me, and watch everything that I'm doing and checking all the levels that I'm doing so he knows inside-out how everything is supposed to sound. So then he has that knowledge in order to do the testing. And you come into these sort of problems and challenges of just how much time it takes. If the guy is going to be sitting with me all the time, when does he get time to do his testing? It's a real, real challenge getting audio right in games. Definitely.

			There must be a lot of changes over your career, particularly in workflow.

			I was always quite surprised about how successful Tomb Raider was, I have to say. I'm still stunned to this day how much people have enjoyed the music. It was a crazy project because back in those days there was no game design document. It was just somebody had an idea and the boss went, "Great, let's make it. Right, off you go," and so we all started making, "What are you doing? What are you doing? OK, you need some audio? Well, then, let's put this in. Well, yeah, you're going to have to code it up." And it was just a mess. Everybody was just chucking stuff in and then hopefully one day, you know, it was out on the shelf. 

			I remember I'd written a load of cues for the game. Music. And I said to Jeremy, because we'd all been working nights and weekends for ages. And it was the last weekend, and we were going to be releasing on Monday. And it was Friday, and still none of the music had been implemented. And the programmers weren't ready to implement. They were still busy doing other stuff. I was like, "Well, we've got to get this music in. There are two days, man." And well, "We're not ready, we're not ready, we're not ready." And I'm like, "Well, look, I'm going to go home. When you're ready to stick the music in, call me. It doesn't matter what time of day or night, just call me and I'll come in." I only lived five minutes down the road. "Call me and I'll come in and we'll, and I'll tell the guys where to stick all the tunes, where to plug it all in, and we'll just go through it. We'll just blitz it in twelve hours or something." 

			No phone call. I came in on Monday. "So what happened, what happened?" "Oh it's out, it's gone. It's released." "Well, what? But, well, who—what happened with the music?" "Oh yeah, well, Toby stuck it all in. At the last minute." Like, you're joking. So I'm there, playing the game frantically, looking at where all the music triggers are, just going, "No! I can't believe that. Oh no, that should have happened. Oh no, why'd it do that?" And this tune was cut in half and that tune was cut in half and I thought all my work, at the last hurdle, someone else had just taken that and gone and done it. So it was a bitter pill to swallow. And that's why I'm just amazed and really, really thankful that the fans liked it so much, because it really has changed my life in so many ways, and I'm very, very lucky to have written that music, and to have gone on and written the next two in the series. I still get fan emails to this day, people saying how much they enjoyed it, and I'm really, really grateful for that. 

			Did the company give you a bit more time to implement for 2 and 3?

			Yeah, I got a little bit more time on number two and I spent a lot more time on the implementation with that. And the same for number three, I worked closely with the designers, getting the triggering for the music right. And we talked earlier about when to play, and if the player goes back to the same area, should we re-trigger and stuff like this. So yeah, it was an improvement, certainly, for two and three.

			It's incredible that hearing these kinds of stories about the audio for massive iconic games.

			Well, back then, like I say, it was just a different beast. Nowadays I think the publishers have realized that these games can make a fortune. And so now they're very careful about the development schedule and the design that goes into it, and when things are going to be done and whether it's implemented right, and how they want it. It's a completely different game.

			Has that also kind of quashed the creative aspect to some extent though, these bean counters with spreadsheets?

			I don't think it quashes the creative aspect. There's still so much to do. And there's probably more to do now in games than there was twenty years ago, so there's a whole load of new stuff to be creative with. It's just changed. You have to be creative in different ways. You can do so much more with implementation. For instance, you can be very creative with that. And how these things work and interact with the player, you know that's a whole new job in itself. So no, I don't think it's squashed creativity, it's just changed.

			Certainly. It's great that audio is getting the respect it needs now.

			I remember once, in the early part of my career, I was talking to Jeremy, and I was moaning because there wasn't enough time to get the audio polished properly. And this was a constant moan I had with Jeremy. And I'm sure he'd verify that. And one day he said to me, "Look, Nathan, for god's sake, nobody gives a shit about audio. We could sell exactly the same number of units if there was no audio in the game, than if there was audio." And I said, "How can you say that? That's absolute rubbish. How can you say that?" And he said, "Well, I'll tell you how I can say that. Because we sell the number of units we sell based on whether the magazines give us a good review or not. And when we send our beta version or alpha version to the journalists to review the game, there's no audio on it. We haven't put any audio in the game. They're playing a silent game. And they give us ten out of ten. And we sell a shitload of copies because of that.

			Now he said, "We could actually release that game with no audio in it and the kids would still go and buy it based on the reviews in the magazines." And my heart sank. And I had to think really hard about that. And again, that was another really difficult pill to swallow, because here I was trying to fight this battle, and I was losing straight away, because I was fighting somebody who had this very strong mentality about audio in games. And was not going to give me any more time or budget or anything. So the only way to improve my situation was to work more hours for no money. And I think this kind of bred the culture in the games industry about the publisher or the developer is not going to pay you overtime, is not going to give you any more time in the schedule to really do the job that you care about, that you think is going to make a quality game. No one's going to give you any more money or budget for that, or time. So your only option is to work more hours in the same time, so you end up working nights, early mornings, you know, weekends. Many people will abandon their wives and girlfriends and have all sorts of personal problems because they believe so much and have so much passion in what they're doing, they're willing or forced to sacrifice everything else in order to achieve what they want to achieve. And that's a mentality which I think has to change, because they've been doing a lot of research into crunch and overtime and the report is that it's clearly damaging for projects. And personal relationships as well. So you know, roll on that change.
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			Dren McDonald has balanced work as a composer, sound designer, and sound director on over 60 titles. McDonald is particularly known for his work on mobile and casual games, including most recently the award-winning Gathering Sky. He also produced the crowdfunded arranged album The String Arcade and served as a director of the Game Audio Network Guild.

			How did you get started in games?

			I got started in games kind of coming out of the music industry. I was in the music industry for many years in various roles from being a band member to being a label owner to being someone who ran a big business of music merchandise and worked with lots of different artists, and then had a lot of friends in the game industry. And as the music industry was starting to fall apart it finally occurred to me that maybe I could actually work in another industry that included games and audio, and I'd always loved playing games. I'd actually loved putting audio into games. There was a game on the Mac, early on, called Crystal Quest. And I remember you had the opportunity to put in your own sounds, so the very first peripheral that I bought for my Mac was one of those little audio digitizers, and had a really lousy Radio Shack mic, and you could make your own sounds, and I would sample all sorts of Monty Python movies, of course, and my own mouth sounds, and put all those sounds into Crystal Quest. So I was doing that very early on, and learned also very early on if you put too many sounds in the game it slows down drastically. So I learned that pretty early too, but I got into it just asking friends who are already doing it, and it seemed like this would be a great place to go to use my creative ear. And what I already knew, I already knew how to record things. I knew how to make sounds and had a lot of experience with that. So I just transferred my skills over there.

			Can you tell us about Facebook game audio?

			Facebook game audio. So that was an interesting time. We had games with no sound and then we had games with really highly compressed, short little loops and that's about all you heard, and then we had a little bit more of a richer experience, as developers were seeing that there was a positive response to that. And games like Zynga's Castleville actually had an entire orchestra recorded for that game. And I'd worked on games like Ravenwood Fair that at the time had three times the players that Warcraft had. It was a hugely popular game, so for a while these games were being played by tens of millions of people every day. So it was kind of a crazy experiment, really, in not only just game development but in the audio that we were trying to push forward, as well. And we knew that  a lot of these people played with the sound off, but the ones that did play with the sound on, they were definitely rewarded, and it was definitely the idea was getting the player to feel like they achieved something all the time, and they wanted to feel good about the game. We knew that they usually played about five- to ten-minute increments at lunch, and so we would generally fix the audio for that purpose, knowing that they'd hear the loop maybe five times, and that they'd hear a variety of different sounds as they played, and we wanted that all to be positive, so they kept coming back. So it was definitely—audio in those games was made to reinforce the positive experience to keep them coming back the next day at lunch.

			Can you tell me a little more about Ravenwood? I confess I never got into Facebook games.

			Ravenwood Fair was designed by John Romero, who is mostly known as the guy who made Doom, and Quake, and Wolfenstein 3D. And it caught a lot of press at the time because here's Mr. First-Person Shooter making a Facebook game and he's really excited about it. And actually he used to say that it actually used to be detrimental because he would go to these Facebook publishers and say, I want to design a game for you, and they'd be like, "Oh, you did the first-person shooter stuff really well, but I don't know, this doesn't seem like a good fit." And then he made Ravenwood Fair, and it turned out to be a big gift for Lolapps at the time. 

And so that was an interesting game in that you are always building new buildings for your fair. And what we had to do is make musical sounds or some kind of sound for every new building, because you had all these NPCs that were running around in the game and using the objects at your fair, so if you had too many things in your fair, you would hear a lot of cacophony. So we kind of had to work on, as people, with these online social games, we had to constantly be adjusting how the experience was as people would play the games in their own style. So it was a constant matter of adjustment. We would have to account for the fact that a lot of people would put a lot of different things in their fair, or they'd just take one building and build it 100 times in the fair, and so if somebody did that, what do we do in the audio side? So there was a lot of tricky things like that that we kind of had to work out. Seeing all the different play styles that were involved in that game. But that game, was very, very popular and I think at its height had something like twenty-five million people a day playing it. It was kind of insane for a while.

			You mentioned at lunch there was something about quantizing sounds to a metronome?

			Yeah, that was the game that followed it. It was the sequel to Ravenwood Fair, RavenSkye City. In RavenSkye City we included a monitor in the engine of the game that would track the underscore, so everything was being noted as the BPM, and we would trigger every single sound on a quarter note and that BPM was in the key of the song, so that we wanted everything to sound musical in this environment as players would discover this world that had existed, this ancient world, and discover that, this ancient world is also very musical, and everything is in concert with each other and everything works together musically. And that was kind of a pretty big step for Facebook games to be able to use something like that. And it really only took about half a day of a meeting with engineers to convince them to do it, and then really only another day of their engineering time and we had it in the game and it was a really nice feature.

			From Facebook games you moved into the mobile game world. How did you transition from something so incredibly constrained on the web to mobile?

			The first mobile games I worked on still had a lot of—this is the early days of iOS, and developers were still very wary about how many sounds were in a game. So, at the beginning, I think that our constraints were just as bad as Facebook, except that we didn't have to work in Flash, which was better. But as we kind of moved away and Apple changed their OS and their download sizes became bigger, they were slowly progressing and every year with a new release of iOS and then Android coming on board, there would be a bigger opportunity for more CPU, and more memory. And I can't remember what the limit is now, it goes up so quickly, but I think it's something like maybe 200MB or something like that, you can download over the air. When we first started it was maybe ten or twenty. So that's really expanded, and now we're using middleware, like FMOD and Wwise in our mobile games, which is a fabulous expansion for us. Now, really, the big battle is to work with developers and say, we have this tool and it'll save you engineering cycles and it would be great to use this, and save your resources and use this, so that's where we're kind of at now.

			How about the purpose of sound in mobile games? Is it like Facebook games, where you're spending a lot of time on rewarding the player?

			Well, it depends on the type of game. If you're doing a game, say, like a Bejeweled type of game, everything in that game is to reward you and make you feel like you're really accomplishing something by doing your matches. It's the same with Candy Crush or any of those match-three games. It's all about rewarding the player, making them feel great about what they're doing. And we know that, we have the same kind of audience basically as the Facebook games as those, after a while people aren't going to want to hear the sounds all the time. It's great to initialize them when they first start playing the game, and then I think, after a while, after playing it for a while they internalize those sounds and kind of know what's happening if they're playing in line while they're getting coffee. They know what they're hearing in their head, but it does set the tone for the game in those types of games. But we're seeing a lot more sophisticated games come to these, to that platform, games like Device 6 and Sailor's Dream where you have a really immersive audio experience in a story game, where it's not really just a pick-me-up and play for five minutes, you've got really immersive quality games that we're seeing now in that space. It's changing quite a bit. There's just a wide variety now.

			Tell us about The String Arcade project.

			The String Arcade was a project of game music that was all arranged for string quartet, and it was created so that we would give 100 percent of the funds to an after-school music program that was created so that kids who had no access to music lessons because they wouldn't think to do it or they can't afford it, all of the above, they would have access to music lessons. And so the program was free for any new students who want to participate, and they actually worked with a lot of the teachers at the school to try and pick out students who will benefit the most from this. Kids who have maybe trouble with reading or socializing, they try and grab those kids and get them in the program. These were the kids that would benefit the most. So all the proceeds from the String Arcade go directly to this program, 100 percent. 

			We tried to give a real big experience with everything from older games like Galaga and Zelda, and then we move into newer games, like mobile games, like Scurvy Scallywags, or Plants vs. Zombies, and Minecraft, and so we're also trying to capture the imagination of the children to say, "Here, you've heard this music in games, and now you can hear them on what you think are classical instruments," but there's sort of this magical transaction that occurs when this child hears Plants vs. Zombies on a violin, and they're, "Oh, wait, I know that from the game. I didn't know you could play that on a violin," and it's something that they don't put together. But when they hear it, they think, "Oh, maybe I could pick up a violin or a cello and play piano and play my favourite music on those instruments as well." And that's one of the reasons we did it, as well, to try and really create that connection for kids to hear. You can play music, you can play your favourite game music, and you can make all those same melodies on any instrument you pick up.

			Who did the arranging of the songs?

			I did all but four of the songs, the arranging, and then Jason Poss did the other four arrangements. He's well-known for doing the arrangement to the Lord of the Rings films and who worked on a lot of the Assassin's Creed games, and did the Academy Awards, so he's very accomplished  and he just volunteered, he just wanted to help. I gave him all the stuff that I didn't think I could do very well, so he did the touch ones like Galaga and Sonic and Ecco the Dolphin, and he did a fantastic job.

			How did you make the decisions as far as which instruments represent which parts of the songs, like how do you decide if the square wave is a violin or a viola? 

			Good question. I would say that we made a conscious decision that we wanted to choose music that had been represented by square waves of chip sounds, whatever, before, because we wanted to see how that would translate to an instrument, an expressive instrument, rather than just a chipset. So that was definitely on our minds when we were getting this together. Something like Galaga, where you have the "bldoeoediddlydoodlydoo," that sound is obviously, that's a violin going "didlleadiddlea," and that's what we did in the song. There are things, like in Ecco the Dolphin, where you have the cello playing some kind of seagull-fish kind of underwater sounds, and it just seemed right that the cello did that sound the best. It just really depended on the song, just kind of listening to it, feeling what register they were in. And on the Zelda piece, I actually put the melody on viola, as opposed to the violin, on that one. Just because I thought, I did a very melancholy version of Zelda, which is unlike most of the Zelda versions you hear. And I just thought that it would lend itself to feeling that way, a little more reflective and melancholy and moody by putting that in the viola than the violin. So a lot of different things came into play as we made those decisions, but we definitely wanted all of the arrangements to be a real mash-up, like a deconstruction. We didn't want to do a straight cover of these songs, because everyone does that. We wanted to just turn them inside out, and create something that was a new piece almost for each of these. We didn't just want to do straight cover songs.

			Any current games you're working on that you can talk about?

			Yeah, the one that I'm most excited about is called Gathering Sky. And it's going to be on most platforms, iOS, Android, PC, Mac, Steam. And it's about a flock of birds. So it's a very different game. There's no dying in it, there's no failing, there's no words, there's no narrative story, there's just a story that you kind of infer, and as you play you kind of guide a single bird. You start with one bird, and then as you go you gather other birds, and guide them through the sky in this experience, and there's nothing else in the game that give you any narrative apart from the music, so it's basically a wall-to-wall music game, with the music kind of informing the gameplay. But it's definitely an experiential game that is not going to be one of these games you pick up and play in line for coffee. It's something you sit down and spend thirty minutes in this experience and play through all the different worlds. So that's the one I'm very excited about.
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			Selected Credits: Long Story, Titans, Knight and Damsel, Bingo Pop, Ritual of the Moon

			Maggie McLean is an up-and-coming composer from Toronto, Canada working in-house as composer and QA Team Lead for Uken Games. McLean was recently nominated for a Women in Sync award for her original songs for Long Story. Writing across genres, Maggie combines unexpected instrumentation with a flare for melody. 

			Can you tell us the story of how you got into game music?

			It all started back when I went to a TIFF event over at the TIFF Bell Lightbox. They were having a conference and I was working in television at the time, and the conference had a television component, so I convinced my employer to let me go to this TIFF Nexus conference (note: TIFF's games conference). While I was there, a panel got up on stage and it was all women, and the moderator was Jade Raymond from Ubisoft, and I thought, "Wow, that's kind of cool. Jade Raymond, and all these young women making games. And they're making games without really much programming and what is going on? This exists? Can this be a place that I could be?"  And so I kind of left the conference feeling like my mind had been exploded, that there were actually other people like me and not only did they love games, they were making them. They were participating in creating them, and that had never occurred to me before. I didn't think that existed, or that it could exist for me. So through that, I found and attended my first game incubator, a how-to with a friend of mine and at this time it just happened that I had been playing with Mario Paint composer, and so during this incubator, this jam, my friend and I decided to make a rhythm game, and I would make the music, via Mario Paint. It was called Manic Manatees; you were a little diver and you had to collect the fish but avoid the sleeping, grumpy manatees. It was a lot of fun. It turned out alright. It's really hard to make a rhythm game in Stencyl, it turns out! But it was great, and through this process, I was introduced to Bento Miso, which is now Gamma Space. 

			So I was introduced to Henry and Jennie Faber, who I think are some of the most important people here in Toronto. They had just moved into the space. It was brand new. They had this idea, or this sort of dream of what they wanted to do in this city with this space, and I got there and I thought, "I want so badly to be part of this community. I want so badly to be here." And so I started to try and make more games, and I just kept finding that it wasn't working. I didn't really want to design them. I didn't want to make art. I wasn't interested in programming, so I had a heart-to-heart with Henry Faber about this and I said, "I want to be here, but I just don't think I can". And he said, "Well, what did you like about the process?" And I said, "Well, I liked making the music". And he said, "Well, why don't you do that?" And I said, "But that's not really making games." And he said, "Yes it is. It's totally making games. It's legitimate!" And I think I probably cried that night. It was such an emotional discovery. It just so happened at this time that Dames Making Games with Jennie Faber and Cecily Carver was also becoming a real thing. And all of these people were getting on board, and suddenly people were making games and I had a place to make music. I had a place to practice this. 

			So that's how I started making music for games. I started practicing, based on this Henry Faber talk, he was like, "Here, I have a license for Ableton. Take it. Work with it. Here's how you do some things.  Here's how you use MIDI. Here's what you need. Borrow this. Take this." And so what I would do is I would make these ten, twenty-second long clips, just fiddling around with all the different things that are there, and send them to him, and he would say, "That's great!" No matter what it was. He would have something positive to say about it. And I started a little SoundCloud and I intended that to be just a timeline of work. It wasn't intended to be for anything. It was just "I made this". I just kept doing that, and meeting people at Dames Making Games and working with the other members there. I just started to make little things for people, and I was one of the only people doing it, so people were asking me for a lot of stuff, which was great, and terrifying. And it turns out a lot of the members of this panel that I had seen at TIFF were coming around to this, and asking me for music, and I was like, "What the heck? How am I here? How is this happening?" And within a few months from seeing that panel, I had quit my job in television and I was working at a game company. It was a very sudden shift. Just "I want to be making games, and doing things in games and making music for games." So that's sort of how it all started.

			Other than Mario Paint, did you have any other experience composing music before this? 

			No. I got my first Casio keyboard when I was probably about seven. It was this big (~18"). One of those types. It had a wicked demo track. And I used to noodle on it when I was a kid, and I loved it. That was sort of my entrance into music. And then when I was in grade 6 I played the saxophone. I was in a band, and I wasn't very good at all. I hated practicing. I still hate practicing, but my band teacher insisted that I audition for the Etobicoke School of the Arts, with the saxophone. I had already decided to audition for drama, because that was where I thought I was going to go. But I ended up auditioning for both and I got accepted to both. So I did a double major for a while there, and I came in so far behind other people who were doing music there. So I dropped saxophone. I guess we did five years [of high school] then, so I dropped it in the fourth year. And I wasn't really learning any of the good stuff that true music majors were doing, because I was doing a double major. I didn't really get any of the theory. I got some sight-reading and that was about it. 

			I dropped that and I took up the guitar instead, because I thought that was cooler. So I just started playing that. I wasn't doing it specifically for school but there were a couple of fellows there and they wanted me in their alt-folk-punk band. So I did that for a couple years, and felt pretty cool.  I quit that, and I thought that was it. That didn't really work out but I still thought "I really wish I was in a band." I totally wanted to do that, but I just didn't think it was in the cards. Every time I tried to sit down and write something it was a disaster. And I just was getting really down on myself, so I stopped. There was just so much "I will never be able to do this." And it was a great source of misery. Even picking up guitars, so I just put them away and tried to find work. I hadn't really composed at all.  I had always liked game music, but it never occurred to me that I'd be able to make any. 

			So you always liked game music. What games were you playing? What inspired you?  What was the first one you noticed?

			I didn't think about game music until I got my GameBoy. Tetris comes with it, and they let you select which theme you want to listen to as you play. And the B theme was my jam. I loved the B theme. I was like, "Why are these other ones even an option? The B theme is so superior to all the other themes." And so that was the first time I really thought about it. The A theme was fine, but B theme was where it was at. And from there, the second game was Super Mario Land for GameBoy. And the first thing that I thought about was, and I must have been about 8, so I didn't have the words for it, but how similar but different it was from the NES Mario music.  So I was picking up that there were similar themes and similar ideas, but that it was different. I didn't realize that it was probably intentional, and part of the way it works, but I liked that. The third game that I got was Final Fantasy Legend II. And that was "Oh, this is amazing." I loved the music in that game. I thought "this is so good. It's so different." It felt epic to me. I didn't know who wrote it at the time. I didn't think about it. Of course I found out years later it was Uematsu. So that was when I first started listening and loving it. And that carried onto the Super Nintendo that I got, and I had Street Fighter 2 and loved the Street Fighter music, and then I got Final Fantasy III, or VI, and that was a major turning point. That is just about the most perfect soundtrack I had ever heard. There's no wasted space. There's no wasted space in that entire three hours. Everything is good. And from there, I just picked up everything I could. Mostly RPGs because I liked the music in them. So that's how it evolved from very early to the first soundtrack that I thought was the most perfect thing that I'd ever heard. I would just sit on the overworld screen and just listen for an hour because I loved it so much.  I really like heavily melodic stuff that sticks out. I know some composers don't like that, and they actually strive to eliminate that.

			Well, there's kind of a debate. There are people who are very theme-driven. Peter McConnell sticks out in my mind. He's all about themes. But then you have people who want music to be kind of blended in, ambient. What do you think? You're obviously theme driven.

			I'm extremely theme driven. All the stuff that I listen to, a lot of the old stuff is theme driven, and I don't know if that's just because of the limits of the systems, but for me I love the loop. A perfect loop, I will listen to over and over again, because it allows me to pick it apart. It's so easy to do that. It appeals to the way that I think. The Final Fantasy VII Overworld theme, for example, was so good. And foreshadowed events in that game really well. I definitely loved the melody, really theme-driven stuff. I think it's just because it's what I grew up with maybe. But it doesn't work for everything. 

			With mobile games, you have a very limited amount of space to get your point across musically, so themes work really well. 

			Exactly. Maybe that's why I really like mobile games. Because they need like a minute and a half, two minutes at a time. And usually I exhaust my ideas in that amount of time. Do you remember the band Elastica?  They were awesome. I loved Elastica, and all of their songs were a minute and a half to two minutes long. I loved it because I was just tired of listening to blistering guitar solos that just felt kind of masturbatory for the guitars. They [Elastica] just got to the point and ended the song. And that was like, "This is exactly how I want to listen to music." Finish your thought and end it. Don't pad it with showmanship."  For me, it's my ideal way of writing music. 

			But sometimes those longer tracks are just structurally a theme that is unpacked and developed, and variations on the theme, so it's not like you have to go somewhere else creatively. It's simply reworking it in different ways. Have you tried working like that?

			For me, doing that in a single track, I've got to get better at that, but in mobile games, because what they want is usually one minute, two minutes long, it usually means that I'm doing different tracks to do that. So in Titans, and the most recent game that I'm doing, I like to say, "OK, if you want multiple tracks across the game, the first thing that I'm going to do is write a theme." I'm going to write a statement, and that is going to be the trademark of the game. And I will use that in different parts of different tracks. It always gives me somewhere to go to or start with. And in that way, that works for me, because then I get many minutes out of that theme. So I will unpack them, but it's not in one track, it's across different tracks. But it's part of the reason why I went to Equalizer (note: Equalizer, or EQ, is a Canadian Music Centre program) is I wanted to learn how to orchestrate and how to think about time, musically. Because I don't have the orchestration training. I'm doing things by ear, so I don't know how to let things develop with different instruments.

			So do you see a game as one big composition that you're breaking up into parts? Because with Long Story you didn't do that. You have some very different music in that. How do you approach a game as a concept and say, "OK, this needs this style of music, and this needs something completely different"?

			I guess the first thing that I do obviously is I have a series of consultations with the designers. They typically know what they want, or they have a good idea of what they want. And so in Long Story's case, Miriam [Verburg: Executive Producer] was very clear about the fact that the theme was to be the cornerstone. She wanted it to be episodic, and wanted to feel like a show, like a television theme song. So it's like the Friends theme song. It's setting the tone for the rest of the game. And so I took that very seriously. I did all of those things that you do: you take the content of the game, and you try and distill it into one track. The rest of it was all very much emotion-driven. It was, "We want something that's not going to poke through too much, but it's going to portray the feeling that we want the player to be feeling at that particular time," which was interesting. So I tried to keep similar instrumentation through the game, but I ended up going off on tangents a lot, which ended up being great. It ended up being a lot of fun, and it ended up being very much in the spirit of the game, which was about making snap decisions, doing the best you can with what you have. It wasn't necessarily a decision, it was just based on what they wanted, how it came out. And they were happy with it.  Did you hear the cover song? A young girl made a cover of the Long Story theme. That's pretty much the pinnacle of anything that could happen in my life. That was everything that I wanted to come out of that track, in a tangible way. I wanted it to appeal to some young woman out there. I wanted it to resonate with somebody. And this young girl did it all herself. Holy crap! That's amazing. Did every part herself. That is remarkable. [https://www.youtube.com/watch?v=tGXZB286QyE]  Other times, like with Titans or Knight and Damsel, they have a very specific idea of what they want the overall game to sound like, and also I have an idea of what I want it to sound like, right? So if we can meet together, that's a good thing. Knight and Damsel was hard. They wanted King's Quest, but also electronic. And I'm like, "That's hard! Those are two genres that ne'er do meet."

			Medieval synths.

			I know, right? That was a thing, right? They were totally rocking the sine wave back in the olden days. They built it off a jam game. It was a fun project because I got to work with Mathew Kumar, Andrew Carvalho, Robby Duguay, and Noreen Rana... I just ended up getting to work with really great people and develop some friendships there. I would work with any of them again. It was this base project on which we all gelled together and realized this is a good environment for us to work in. 

			So they come to you and say, "Hey, we want medieval synths." Where do you start as far as doing your research for that? So they mentioned King's Quest. Do you go back to these old games, or do you go back to medieval music, and figure out what to write?

			Usually in games, they have something in mind: "I want it to sound like MegaMan", or "I want it to sound like King's Quest." So I usually get a reference track. In this case there was not really a specific reference track. They said, "we just want it to sound like level music." "OK. I get that. Level music." I sort of understood what they meant. They wanted each level to feel very contained. If you look at Donkey Kong, or even Mario, there are very specific levels. They feel regional. I listened to a bit of King's Quest, and it was kind of what I expected. It's upbeat and positive sounding, and gentle. But then they wanted a beat underneath that. So basically in this case, all I did was try stuff. I experimented. I thought, "OK, let's take this instrument and this instrument, and a flute or trumpet fanfare, and let's just get a bass there, and then let's shove a drum underneath and see what that sounds like. And they were like, "Yeah!" and I thought, "good", because I don't know what else I would have done. I would have tried a bunch of things, but that's how it had to be in that one. And then once we got one or two working, then it was fine. I had an idea of what they wanted. But it was definitely a tough place to start in that one. Tougher than others that I've worked on. Usually I work from a reference track. I really rely on listening and understanding how another composer is using instruments. I don't replicate it, I don't copy it, but I just try and use the same principals. 

			You work for Uken games in both a QA Team Lead role and as one of their composers (or sole composer?) Is there anything that you've learned from QA that you've brought with you to your composition? (for instance, about audience response, or process, etc.) Or are the two roles completely unrelated?

			Usually, they're unrelated. There have been instances that have helped me to better understand how they implement music, or probably how they don't implement music very well. For example when I'm testing stuff, like testing sounds or testing music, the way that I liked to do it was to have an asset list and an understanding of where each of those assets played in the game, and then some sort of debug menu that actually prints out what screen played at a certain time so I can cross-reference and stuff like that. So that's interesting to me to understand if I'm doing sound or composing, how it's actually interacting with the game, how they're transitioning from track to track, from screen to screen, so I can actually better communicate to them. So if I have an idea or even, say, I want a track that has a beginning that only plays at the beginning. For them, it starts, and then ends, and then it loops from this second start. It gives me a better vocabulary to talk to different developers about how I want it implemented in the game because I usually don't have time to implement it myself, or they're using their own proprietary software that I wouldn't be able to use anyways. So that's been helpful in the more technical sense of implementation. The audience part is interesting because that doesn't usually come into a QA discussion. We act as the audience, but it's not very often that we say this doesn't fit. They wouldn't care.

			It's not a bug.

			Exactly. "We paid $12.50 for this. It's going in." You know what I mean?  They were working a lot with stock music. It was really tough for me to see that. There was a process for me getting to this point where I'm actually an in-house composer. I don't know what it was that finally convinced them to have original music. With the designer having input on what they wanted and having someone else trying to create that and what that adds to the game. And sound as well. My pal Gabe there, he does the sound effects, and we're so happy to do it, because we think it makes the games infinitely better. I don't know what the change was, but they decided OK, we have this opportunity to put this in our games, let's do it. 

			Mostly it's from a technical and communication understanding that QA been an influence. The technical understanding that I gained from being in QA has definitely helped me have more of a vocabulary and more of an understanding of music in the game and how I want it to sound in a game. So there is some cross-over. And maybe also for me to be able to consult with the team and say, "I can do this here, or I don't think this will work here." Based on what I've seen in other games, from an audience perspective. Because people don't think about music. That's my job.

			Is that part of the assumption that music in mobile games just isn't important, that people just turn it off? 

			I saw a chart somewhere recently where more people listen to it than anybody thinks. More people listen to it, and I think about Two Dots, people love that soundtrack, or Device 6. You have to play that with the volume on. Or Sword and Sworcery, where it blew up mobile gaming with Jim Guthrie's awesome soundtrack. There was another mobile game where as an incentive for new players, rewards unlocked and some of those rewards were tracks of music by people like Yoko Shimomura. So they were becoming goals—rewards of music, in a mobile game. So I feel there is a want for it and a love for it. It might just be for people who love game music. I think there's a common misconception that it isn't important. Especially in Free to Play games. But it is important and I think if you make a good soundtrack it will appeal to those players.

			Well, the bigger companies get it. PopCap, King, they've recorded full orchestras for mobile games. So there must be a market there. They're investing in it. They must see a value in it.

			I think that's exactly it. They know it's the whole package. I think there is a package value and I think people are understanding that because mobile is such a big market, people are going to start wanting that whole package, with the immersion. It's actually really interesting. I'm composing for a new game called Cloudbreakers at Uken and they wanted me to make a theme for the Gatcha screen and it's basically a place where people are going to spend their currency. So the direction I was given was it's a short piece because people are probably not going to be here very long at this screen. They're going to maybe press a button once or twice, maybe buy something. It doesn't have to be long, but the piece has to make people want to be there for a long time. And I did my best to create something that had a little bit of a build up and then was really happy and fun. And so one of the leads on the team said, "Is there any proof that music is going to make a difference to people here? Why are we so worried about making people want to stay longer? Do we need to have this build-up? " And we brought up the idea of having an A-B test, where a group of players hear the short looping piece. And in the other group we go with the idea that there is a build-up and we want people to stay to hear the drop, and does that influence them to buy, or stay on the page longer. This would be a really cool idea to check across the board: how does music influence people's purchasing using in-game currency? How does it influence people playing longer sessions? Does it make a difference? I'd be interested to know. 

			Let's talk instrumentation. You mentioned the LongStory theme as being like a TV theme song style, where you've got voice and guitar which is unusual for casual games. And then you switch and you've got electric guitar and some beats and electronic stuff. Are your instrumentation choices simply a matter of genre, or do you have your go-to sounds that you love, that you go to first?

			That's another hard question. I do have sounds, go-to sounds that I really like, and sometimes that goes through weird cycles where I latch onto something and then I use it in everything for a while, and then there's something new and I use that in everything for a while. I think at that point in my composition, I was really into using delayed arpeggiated guitars, something weird that I was using for texture and stuff like that.  So the instrumentation completely depends on the project, and Long Story was kind of loose, they just said "We want something that evokes feeling." So for the theme, it was almost a separate entity. I picked up the instruments that I knew how to play. And for everything else, I wanted to evoke sort of what I felt in high school which always had a bit of electric guitar in it. Because it takes place in high school. So for me I decided on electric guitar, because that's what I associated with high school. But I also wanted it to be generic enough that it wasn't going to be off-putting or poking out to people playing if they were listening. I wanted it to sound slightly (Beverley Hills) 90210. 90s guitar. And then the director wanted one really sad, reminiscent theme so I chose piano for that, and for the electronic one, it was the equivalent of a boss fight. You have to make a lot of quick decisions. You have to make important decisions without having a lot of time to think about it. So I started it the same way as I started another track, and then swung it into this electronic boss fight music.  

			Titans, though, was all the RPG feeling that Dennis Lever, the game lead, wanted.  I'm sort of stale on chiptunes at this point. Unless someone wants one, I'll do it and I'll do my damndest to make it as good as I can, but I'm kind of bored of that.  But you can use little bits of it very effectively without it kind of sounding chiptuney. You can use bits and pieces. I do find myself relying on some old standbys sometimes. I try not to too much, because I feel like that's not good practice. It's like the toolbox that I was talking about. You need to have them, but you need to have a lot of tools, so things don't start sounding too same-y.  With instrumentation, I often feel like I'm working within limitations. So because I don't know how to play a lot of instruments, I don't really know how to make them sound like themselves. Even for the instruments I do play, for instance electric guitar... I always resort to MIDI because that's what feels comfortable and normal. But working with Gabe Hauser has been really awesome because he's a producer. He knows how to make things sound the way that I want it to sound. All I have to do is play it. I can play little "plinky plinky" guitar, and say "OK, I want this to sound like Japanese metal" and he'll just do that. He makes magical things and sends it back to me. So this has unlocked a whole world for me. I can actually play an instrument and have that performance work. And so instrumentation and production is slowly expanding for me. 

			I think what I like to hear is not necessarily "correct". I think that I like it very... "flat" is not the word that I want, but dense. I like density. And that is the enemy of producers. They like to have everything in different places, and I think that also sounds great, and when Gabe was able to do that, now I see why people like that. But my ear says I want to know that that's in there, but nobody else is going to know unless they listen really hard. Do you know what I mean?   A good example of this is the Haibane Renmei theme. Composed by Kow Otani, who also did the Ico music.  If you listen to that, it's something I drew from for one of Titan's tracks. There's a lot of nice little counter-melodies going along. You don't hear them unless you sit down and you really isolate them. You really have to think about them. They're just there supporting, creating texture, creating harmony and I love that. It's hard to do in a way where they don't get buried, but it creates this rich tapestry that sometimes is too obvious when you really separate things and give them their own space, and that doesn't work for me all the time. 

			When I critique students compositions, it's usually that they've tried to pack in too much stuff, and it becomes muddy.

			Yes, and when I listen back on some of my earlier stuff now, I definitely think, "I could have done something better there". But at the time I couldn't. Now I could. Mixing makes so much difference to the feel of a track. Titans is one of those soundtracks that I feel the most proud of, but I constantly feel like going back and saying, "should I just take the time to fool around with this a bit more and EQ it out a bit?" I'd love to. If I could one day have a real orchestra play some of that stuff, it would be the best thing that would ever happen. 

			What are some of the challenges you've faced so far in your career?

			I think it's important to note that this has been a male dominated industry, which means that men have had decades of networking and business relationships, and they know each other and hire each other. That exists. Breaking in can be kind of tough, and a lot of people don't even know that there are female composers, and so they don't look for them. A friend of mine who works at a game studio who have in-house composers said, "We'd love to hire some female composers but there just aren't any." And I think that speaks volumes right there. I think there's a challenge just in terms of visibility and in terms of the fact that we do exist, we're just not the people they go to. That's a challenge. In terms of making music for a living, I don't think I could do that. Having a full-time job is really great, and composing in house is really awesome, and it's super stable even if it doesn't quite afford you the same creativity or freedom that freelancing does. With freelancing, you're dependent on the games that you're attached to. Unless you're attached to a game that does amazing things, you're not going to make that income. So that's a challenge.

			You  mentioned there are four things you look for when considering taking a job?  I think others starting out may find that useful.

			After expending a lot of emotional and creative energy working on many projects, I started to realize that, in order to not be in the constant state burnout I was in, I had to be more thoughtful about how I took on new projects.  So typically it has to fulfill two or more of the following criteria: 1. It has to pay well, 2. It has to be creatively fulfilling, 3. The game must be one that the game team will actually follow through on and try to make a success and 4. I'm working with people I know and really enjoy working with.   Rarely, a project hits all four criteria, but even three out of four makes me pretty darn happy. But two out of four is bare minimum.
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			Selected Credits: Demoscene credits as "Moby". Nightmare Creatures series, Gobliins, Fury of the Furries, Ultimate Race Pro, Bakutan: Rise of the Resistance, Oggy et les Cafards, Fifth Element

			French composer Frédéric Motte (aka Elmobo) is a veteran of the Amiga demoscene. Starting his career at Coktel Vision, he soon tested his versatility with the light-hearted Fury of the Furries, ghoulish Nightmare Creatures, and high-octane Ultimate Race Pro. Motte currently balances work as a recording artist with writing a wide range of indie and casual game scores. 

			Your chip music days started with the Oric-1. What was this system, and what were its sound capabilities?

			The Oric-1 was a personal computer released in 1983. It was based on a 6502 CPU, like the Apple II, and had 48 kB of RAM. The sound chip was an AY-3-8910, the same as in the Amstrad CPC and the Atari ST (the YM2149 is a variant of the AY-3-8910 ). Just like most computers of the time, you could program it in BASIC, so that's how I made my first "compositions". I was typing in lines and lines of data to make a few notes. It was fun at the time, really. Long and tedious, but it was so satisfying to listen to those few seconds of music I had spent hours to type in!

			You began in the demoscene. For those who aren't familiar, what was the demoscene, and what was the demoscene like in France?

			It's really hard to describe the demoscene. The best way I could put it is that it was an underground computer art movement. It find its roots in the cracking scene in the 80s. Hackers were making short intros to games they cracked, to "sign" their releases. First it was just a fixed screen with text. Then they started to make texts scroll, and they added some music, they added logos, started to make them move, and soon, people realised it was fun and beautiful. So they started to make standalone "demos" instead of "crack intros". The aim was for programmers to make the most amazing routines you could see on the machine they were using. Graphic artists and designers were helping the programmer to make these technical achievements look good. And of course, demos would have been boring without music, so we, composers, were giving them a hand as well. In the end, we were making some sort of music videos, played in real time by a computer for several minutes, and it was only taking a few hundreds of kilobytes on a floppy disk, sometimes even less. Most of us were using handles and formed demo groups. We were exchanging demos on floppy disks, sending them across the world via snail mail (we had no internet back then). It was so exciting! 

			Some of the bigger demo groups were organizing "demo parties" once a year. Demosceners from all over the world were gathering for 3-4 days in a big hall, bringing their computers, making demos, copying diskettes, and basically having fun. There were demo competitions, music competitions, graphic competitions... I have fond memories of "The Party" II and III in Denmark, in 1992 and 1993. I went there with some French friends. The place was packed with hundreds of computer nerds. It was really good to meet some of the most talented and well-known names from the Amiga demoscene. And it was even better to win the Amiga music competition both years.

			In contrast, demo parties in France were much smaller. When I entered the demoscene in 1988, there were not so many sceners in France. The best demos were coming from nordic countries. There were also some very good demo groups in Germany and the UK, but it took a bit of time to French sceners to reach the same level of quality. But we eventually did, of course, big-time !

			You were part of many demo groups—what kind of collaborations went on, and how did the creative collaborations work—did you always do the music/sound, and how did you sync those to the image?

			Most of the time, I was making music on my own, and submitted my tracks to the groups I was working with. Sometimes, I would be asked to do a song in a specific genre, but most of the time, I was doing exactly what I wanted.

			If the group decided to use one of my songs in a demo, the graphic artist and the coder were doing their best to sync what was happening on screen to the music. Sometimes, they were asking for some small adjustments if a part of the song needed to be longer or shorter, or if they needed the music to underline something very specific in the demo, but that's about it. As the music was played in real time, there was a kind of digital score "read" by the program. So it was easy for the programmer to input special codes in the score that would trigger graphical effects, or a transition to another part of the demo, or anything that needed sync. This way you could make the screen flash each time the kick drums is played for example, that sort of thing. As I had some basic programming knowledge, I could easily understand the technical constraints we were facing to make a demo, and was able to speak with the programmers. But I've never coded anything myself in the demoscene.

			There weren't many composers working in France during the 16-bit days. How did you learn the skills to write music—the tips and tricks for writing under the crazy constraints?

			My father was a drummer, so there was always music at home when I was a kid. I loved listening to my parents records. The Beatles, Pink Floyd, Ten Years After... They realized pretty soon I had a thing for music, so for one of my birthdays, I got a nice little keyboard. It was a toy, not a proper instrument, but it was playing real notes, that's the most important [aspect]. The whole family was amazed because I was playing melodies from radio hits, and from songs from my parents records. That said, when you're a kid, you don't have to do much to amaze your parents anyway... Seeing that I was playing the keyboard a lot, they asked me if I wanted to take music lessons, but I refused. I was scared that music would become as boring as my homework if I would take lessons. So, for a long time, I just enjoyed playing tunes I liked. I never composed anything.

			What I did on the Oric wasn't really composing either. It was just short sequences of notes that would go well together, but I never made a real piece on the Oric.  Things got serious when I got my first Amiga in 1986. A friend send me some demos on a floppy, and there was a demo version of a music program called SoundTracker. I tried it, and instantly fell in love with it. Maybe it has already happened to you: you try a piece of software and you feel it was made especially for you. You instantly understand how it works. That's exactly what happened to me with SoundTracker. Thanks to it, I started to experiment, tried to understand music theory, and composed my first real tracks. I couldn't stop using it really. It also helped me to understand the constraints of computer music. Music on the Amiga was sample based, and those samples had to fit in the memory of the computer. But when I was making music for demos, the memory of the computer also needed room for the graphic assets, calculations, etc etc... So I very quickly learned to optimise the size of my music files. We had to downsample instruments, make short loops, mix two samples into one and so on to gain a kilobytes here and there. And it was part of the fun! So when I made my first game soundtracks on the Amiga, I was already trained. The song for this level has to be three minutes long and fit in 50 kilobytes uncompressed? No problem!

			At the beginning, most Amiga modules (that's how we called the music files made with SoundTracker) were using the same stock samples that came with SoundTracker. So, we were always on the lookout for new sampled instruments, exchanging samples disks on so on. One day I met a guy who told me he could built a hardware sampler for my Amiga. He did it, and it changed my Amiga life! I could sample anything I wanted. OK, it was 8 bits, 16khz, but the Amiga sound chip was sounding so good it didn't matter! So I went to this other guy I knew who was a professional composer, making music for commercials and radio stations. He had so many synthesizers, it was overwhelming... We went to his studio, I had a blank tape with me, and we recorded sounds from his synths on it. I went back home, and sampled the instruments from the tape with my Amiga sampler, and it sounded great. This might sound like heresy by today's 192khz 32bits sampling rates, but at the time, it seemed like magic to me!

			How did you move into composing for games from the demoscene?

			That's a bit of an incredible story actually... Something that couldn't possibly happen today. A friend of mine was doing an internship in a game studio called Tomahawk. They were making games for Coktel Vision (Fascination, Gobliiiiins etc...). One day he told they were looking for a composer for their games. I called them and got an appointment. They told me to bring some of my music. So I went to their offices with a few floppy disks containing some of my best Amiga music, which I had carefully selected before going. When I got there, I realised I had taken the wrong floppies with me. They were all blank. I was so embarassed... The boss looked at me and asked me something like "You make music, right ". I said yes, of course. "OK, you're hired," he replied. I guess I was the only candidate they had... This how I got my first contracts and scored my first games. No Exit, Cougar Force, Fascination and a few more...

			A little bit later, at university, I met Nicolas Gaume who was starting a new game company called Atreid Concept. After talking a bit, we realised we had been in touch before. A few months before, we had been chatting on the French MINITEL (of sort of pre-internet online device) and he had sent me a tape full of Apple IIgs game music. He knew my work in the Amiga demoscene, because he was part of an Apple IIgs demo group which had used some of my Amiga music in some of their demos. Small world... I quickly started working for Atreid Concept as a freelance composer. I made the music for games like Tiny Skweeks, Cogito... Then the company became part of Mindscape in 1993, and released my music in Fury of the Furries, Pac-In-Time... This is when I took an in-house composer position. A little while later, the company became Kalisto Entertainment. I worked on Dark Earth, Nightmare Creatures I & II, Utimate Race Pro and many other released and unreleased games. I eventually left the company in 2000 to go freelance again.

			How closely involved were you with programming the music into the game, or making decisions about how the music played back in the games?

			At the time, my involvement was unfortunately less than minimal. Worst case was on Fury of the Furries. If you're not familiar with the game, just know it was a platformer, with all the classical levels : desert, mountains, forest, pyramids, lagoon etc etc. So I made songs specifically for each level. But some clever game designer decided to assign them to completely different levels. I was not happy. My lagoon music was so lagoony... As I was still a freelance composer at the time, I couldn't control everything they were doing. It went from bad to worse when I realised, once the game had shipped of course, that the music was played too slow in the PAL version of the game. I still have people asking me today why the music of Fury of the Furries on my Bandcamp [page] is played so fast. Grrr... And in the PC version, on top of making a mess with the songs assignments, they went as far as adding an alternative soundtrack made of tunes that I had composed for another game which was cancelled, without telling me. Now, years later, it makes me laugh, but it didn't at the time.

			Your chip music had much more of a rock/metal/pop flavour, than say, the Japanese chip music at the time. Who were your influences for writing game music?

			This is probably because I didn't play japanese games until very late. I never was a console gamer before I got the first Xbox. I guess my biggest influences come from the C64 and Amiga games. I fell in love with game music when I heard the music from Commando and Monty on the Run by Rob Hubbard on the C64. And Martin Galway, Ben Daglish, Tim Follin, Richard Joseph... These guys were like gods to me. I was listening to their game music in my walkman at school. I must add that my parents were listening to a lot of 70s rock and hard rock. At 12, I was already a fan of Iron Maiden (still am!), so I guess my own tastes transpire in my music. That said, even today, I'm not such a big fan of Japanese game music. There are some classic soundtracks of course, like Yasunori Mitsuda's Chrono Trigger which in my top 5 game soundtracks ever made. But for some strange reason, a lot of people seem to think good game music only comes from Japan. 

			Over time you moved from chip music to digital audio, as for Nightmare Creatures. How did the change influence your compositional style or process?

			It changed everything. Making digital audio involves so much more work. After the music is composed, you still have to record it, mix it and master it. For Nightmare Creatures, I even had to learn to play a bit of guitar to record some riffs. I was used to compose music directly on the computer, using trackers. Starting composing with keyboards, guitars and bass was a welcome change. At first, it made me get out of my comfort zone, I was a bit lost without my trackers. It gets a bit more technical to make your music sound good. But it opened me to an infinity of new possibilities. Mixing and mastering are almost as important as the composition itself, and should not be neglected. My advice to newcomers: if you want to be noticed, it's easier with something that sounds good! This is something I've worked on a lot since the beginning of the 2000s. I was really disatisfied with the sound quality of my first digital soundtracks, so I worked a lot. Enough it seems, because I now do some mixing and mastering for other artists. I love doing that, because I learn new tricks each time I work on someone else's music. It inspires me a lot.

			After creating this dark metal style music, you moved on to more of a happy, children's themed games and music. Was this a conscious choice? Did writing this happy funky style of music influence your  other music writing at all?

			No, not a conscious choice. When I left Kalisto in 2000, my first gigs as a freelance were for GBA games, which were followed by NDS games. With the casual games boom on the NDS, there was a lot of demand for lighter and happier soundtracks. As this was something I had not done a lot in the past, it helped me develop a happier side in my music, with easy and nice melodies. I enjoyed it for a while. Trouble is, as I did a lot of those soundtracks, this became what people were expecting from me. Developers were contacting me only for this kind of games. In a way, it influenced my music writing, as I now have an insatiable craving for making darker soundtracks. I can feel it in my personal projects as well. When I'm writing music for myself, it tends to be a lot darker than before. 

			You retained some of the chiptune flavour for a few of your game soundtracks, including Geek Resort and Bakugan. What do you miss about the chiptune days, and what are you happy to see go!?

			I won't lie to you. If I would wake to a world without chiptune tomorrow morning, it wouldn't change my life. Chiptune in 2015 makes no sense to me.  It made sense when machines had only a few kilobytes to spare to store the music, and the composers were making an incredible job at pushing these computers and consoles to their limits. A five-minute song would take 3-4 kilobytes, and some were really incredible. No doubt about that. But now, when you hear a chiptune in a game, it's most probably a 5 megabytes mp3. Chiptune is cool, chiptune is retro, chiptune is the easy choice when you make an indie game. I wonder if the retro cow will run out of milk one day.

			There are of course some artists making incredible chip sound based music today. I'm thinking of C-Jeff, UltraSyd, Virt... But there are also many chip tunes that make my ears bleed... The nostalgia effect doesn't work on me at all. When I first started to make music on my Amiga, I was so happy because it didn't sound crap like the Atari ST or the Amstrad. I don't think I miss anything from the chiptune days, really. The only thing I would miss is the C64 sound, because the SID was a real synthesizer and sounded really great. This is why whenever I'm using chip sounds in my music nowadays, it's coming from a SID emulation. Yeah, not even the real thing, shame on me! I'm mostly using chip sounds on lead instruments, or to add texture to some parts. When a client specifically asks for chip sounds, then I had some arpeggios in the mix and everyone's happy!

			You've re-released some music from your Amiga days. What was it like to revisit the songs?

			I came to realise that my long time fans like my old stuff better than my new music. So I thought it would be cool to remix and remaster these old tracks in the studio. I actually extracted every tracks, instrument by instrument, loaded them in my DAW, and mixed them like I would be mixing anything else, using reverb, EQ, compression, etc... and after that, I made a mastering to glue all this together. In the end, it sounded a lot better than I thought it would ! You still recognize the Amiga sound texture, but it sounds a lot more polished and powerful. I enjoyed doing this immensely. The support from my fans was massive, they really loved it. I have released two Amiga remix albums, and I have two other volumes almost ready which I hope to release by the end of 2015.

			You've also done some mobile games recently. Do you find parallels between mobile and the constraints of the old consoles?

			Not anymore. I used to make music for games for Symbian OS phones about 10 years ago. We were using Amiga modules in these games, so the constraints were exactly the same as when I was working on Amiga games. This was fun, because I had to take the Amiga 1200 out of its box to make these soundtracks. I could have used some Amiga emulation on my PC, but I was so much more comfortable and fast with the Amiga keyboard. All my automatic reflexes, keyboard shortcuts and everything came back in an instant. 

			Since the Android/iOS phones, these limitations are gone. We can now use MP3 for the music, so we kinda use the same process as we would for any console or PC game. The only extra thing we have to pay attention to is that the music sounds good on the phone speaker, in mono and stereo, and with earbuds.
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			Selected credits: CEO/Creator/Producer of Video Game Orchestra, Kingdom Hearts series, Final Fantasy series, Gunslinger Stratos (anime)

			Shota Nakama is an Okinawan-born, Boston-based Berklee graduate. He is the creator and producer of Video Game Orchestra, which has performed "rockestral" renditions of popular video game at concerts. Through production company SoundtRec Boston, he has also orchestrated, recorded and mixed orchestral scores for titles in the Kingdom Hearts and Final Fantasy series.

			How and when did you first get involved in game music?

			Just like everyone else in the industry, the first involvement was as a fan who "invested" every day playing video games. I grew up during the golden age of video games, late 80s to 90s, and spent countless hours. My favourites among them were the Dragon Quest and Final Fantasy series, which are not only amazing games but also featured irresistibly memorable, masterpiece soundtracks. Listening to those everyday made me love the graphics, love the music and love the burst of creativity within such tiny gaming devices.

			You studied at Berklee, which is well known now for its game music program. What did you learn about game music at Berklee?

			I actually did not learn anything about game music there academically because the program, even a class, did not exist when I was there. However I majored in film scoring, which is related to game music scoring, so I did learn some common musical techniques and knowledge through the major.

			You soon after decided to form the Video Game Orchestra. What inspired you to create the VGO? What kind of reaction did you get from people about the orchestra when you first started (2008?)

			In 2007, I encountered the soundtrack of Chrono Cross composed by Yasunori Mitsuda. The title track of the soundtrack was so shockingly incredible, and I suddenly had a crazy idea popping up in my head – performing it live. Next day I immediately booked a venue and started asking my friend musicians and even whomever I spotted walking with instrument cases to see if they want to perform for the show. 

			The initial reaction I received was mostly "Err…what is this guy talking about?" with very confused faces because most people had never seen a project like VGO. I tried to recruit musicians for our first concert, and some people even laughed at my face. Fortunately some of my friends, though still doubtful, remained on board. We performed the first show in a small hall for a completely packed crowd. That was such a tremendously fun experience and made me want to do more shows.

			Who was your main audience when you started, and has that changed now?

			A lot of my friends came to our very first show, and we did have some walk-ins who were mainly local college students. The demographics have expanded as we kept growing. Although our audience still is mainly in their twenties and thirties now, we do see a lot of different age groups from young teenagers with parents to seniors who want to see this "interesting" project. 

			Do you feel that certain types of game music lend themselves better to your format than others? It seems like the orchestral performances lean towards Japanese RPGs. What do you think in particular about that music stands out for an audience? Have you had any thoughts about performing more Western game music?

			I must agree that there are certain types. We are always trying to give a rock show experience rather than a pure symphonic show one, and there are some songs that just don't work very well when fused with a rock element.

			Having more JRPG songs is basically because I grew up playing so many of them. It is not because JPRG music works better than the others. It is just that there were so many great JRPGs with incredible soundtracks back then when I grew up. So naturally I would think of them first when I try adding new songs into our set list. Also we do actually work on some JRPG soundtracks such as Kingdom Hearts and Final Fantasy. That is probably why people associate us with that genre more. We try not to be too "biased" when making our set list, though! There is a handful of western game music that I really love like God of War.   I think the main difference between the Japanese and western game music is the former is more melody driven than the latter, and the western game music has a tendency to be more Hollywood-like (especially these days) background music. Traditionally speaking, a lot of Japanese people like catchy music...

			VGO also uses some "unconventional" orchestra instruments, like electric guitar. Can you explain the arrangement and orchestration choices?

			The reason is quite simple – I love the sound of rock and orchestral elements combined together. I started playing the guitar because I was really inspired by Deep Purple. From then on, I went to listen to all the greatest 70s-80s American and European rock/metal bands such as Led Zeppelin, Ozzy Osbourne, Van Halen, Metallica, Stratovarius, Halloween, Rhapsody, Yngwie Malmsteen…. There are just too many to list. Their music is probably in my DNA by now because it became such a huge part of my life. A lot of those bands experimented integrating symphonic elements into their music. What I did was exactly that with video game music.

			When arranging, how do you find the right balance between authenticity and creating something that works with a live orchestra?

			It is difficult for us because of our instrumentation. There are certain orchestral things just don't work very well with a rock band blasting their sound, especially in a live concert setting. The solution to this electric versus acoustic is to utilize the technology. We have to carefully work together with our engineer team to go through everything so that aurally it sounds pleasant and clearly audible for the audience.

			A lot of live presentations of game music that I've seen, including VGO uses songs with vocalists, and yet in North America these seem less popular as far as the awards, etc. Do you think that vocals are necessary for audience engagement in live performance?

			I strongly believe that having vocalists drastically increases audience engagement, and also the majority of general public does prefer vocal music over instrumental music as the market has clearly proven it. The vocals add one incredibly important element that instruments can never produce – the words. That can "speak" to the heart of people a bit easier than the instruments do, you know?

			How do you choose the music that gets performed by VGO?

			Basically the music has to match our musical direction. I usually go through a wide range of soundtracks when thinking about adding a new song, but it is true that we tend to choose the songs that sound somewhat "rock" although that is not what happens always. We do look at all the requests that we receive from facebook and emails. I love performing what I love but I also do love performing what everyone wants to hear, so please don't hesitate to let us know about that.

			I understand you've done a number of arrangements for Yoko Shimomura. Can you talk about that process—what do you feel you bring to those pieces?

			When I work with her, usually I receive her compositions that she made on her DAW and explanation of how she wants the end product to sound. I start from listening to it to soak myself into her musical world. Once I have a good grasp, I begin writing. Once I have the basic idea down, I send her the score to update her with the progress also to obtain her comments about it. Once she gives a green light, I finalize it and move onto the next song. The method we have is pretty logical and efficient.

			You also arranged and performed music for Lighting Returns: Final Fantasy XIII. Can you tell us that particular story?

			Masashi Hamauzu is one of the very few gifted composers in the video game industry who writes music at such a high level of artistry. His music is just at a different level. We became good friends after our first encounter back in 2012. VGO had an opportunity to perform with his project, Imeruat, at a large anime convention over in Chicago called Anime Central. We had such a great time there performing, talking about our life and everything. Shortly after, he called me saying if I want to work on "that", which I had no idea what it was about. Of course I said yes just like I do to pretty much everything. That is how the collaboration began.  I am particularly thankful for what he did. He believed in us although we had not worked on an orchestral recording as all the previous recordings had been for choir and small ensembles. I still remember a lot of things from that production. At the end, we all loved how it sounded and so did he. There is nothing greater than making people happy with your music. 

			What do you think are the most important aspects of what VGO brings to a piece?

			The passion. Compared to the typical orchestral culture, our musicians are overall much younger. They are in their twentiess to thirtiess who really grew up with video games. You can find talented musicians with the greatest skills and all, but the music is dead when there is no passion and love. I have seen a lot of orchestral video game concerts and it is very clear when they do not care about the music. There is no emotion, not a single smile on stage or excitement. It really does make a whole lot of differences in the sound.  Our clients do tell us that it is what they love about us in addition to our great, professional sound.

			When we were in Japan, we were told several times that there really isn't much widespread appreciation for game music there, which I found surprising. Are there plans to take VGO to Japan?

			I disagree with that very much. A lot of Japanese people have a tendency to say negative things – they don't mean to and they are not being all that negative, but that is how they are. It may be because the audience there are not as naturally enthusiastic as the people in the west. The very first video game concert in the history of mankind happened in Japan back in 1987 by Koichi Sugiyama featuring his renowned Dragon Quest music. I know there is the official Monster Hunter concert series, Press Start, and so on….There are all kinds of game music cover groups nowadays too. We do have a plan to tour in Japan because it is about time. I am really hoping to make that happen sometime in 2016.

			You took the VGO to China for a small tour—what was the response like in China? Can you tell us anything about the Chinese game music fans or game music market there?

			The response was insane. We were greeted by this tidal wave of 5,000 people for our last show in Guangzhou. Just like everyone else, the gaming culture is huge over there and the people clearly recognize the music too. 

			We had a very good promoter who set up everything nicely for us. The only challenge we faced while we were there was communicating with the local sound team due to the language barrier and cultural differences. We managed to execute all four shows at the end of the day, though. It was a great experience for all of us. We do have a plan to go back there soon. I just cannot say it yet, but we will announce it soon.

			VGO has found a niche between the more fully symphonic performances of game music, and the "spectacle" formats like Video Games Live. Can you talk about the process of deciding on the format for VGO? One of the things I notice from watching videos is the lack of game-movie clips playing in the background. Have you thought about moving towards synchronizing with video?

			Deciding the format is pretty simple: Because I love symphonic rock. I am constantly thriving for integrate that with the performance energy of rock music. No one was doing that with video game music, which I also love, so I just did that myself. 

			We actually have been working with some video game companies to integrate the videos to our show. In the past Taiwan show, Capcom kindly gave us a permission to use some footages from Street Fighter II, Mega Man, Dragon's Dogma and a few others. Access Games edited their game scenes from D4: Dark Dreams Don't Die beautifully just for us. I am sure that our next concert will have the videos for all our songs. You just have to come and see to find out! This year we have had many great recordings as well as concerts. Thanks to all the fans for making everything happen for us! We are taking a big step later this year, and everything is soon to be revealed. Please keep checking our site www.vgo-online.com and www.soundtrecboston.com.
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			Selected Credits: Thunder Blade, Galaxy Force, Super Monaco GP, Super Hang-On, Rail Chase, Guitar Freaks, Hatsune Miku: Project DIVA

			Koichi Namiki worked at Sega during the late 80s, writing music for arcade classics such as Galaxy Force and Thunder Blade. The longest-standing member of Sega's in-house rock band, the S.S.T. Band, he brought game music to the masses with studio and live renditions of arcade favourites. Since leaving Sega, he has scored numerous games and is a prolific vocal arranger.

			Interpreter: Alwyn Spies  
Translator: Emil R. Nilsson

			Can you tell us about composing music in the early days? You started with Super Hang-On?

			First, let's talk about the process of composing music. The [composing] staff at Sega was, by coincidence, people that played in bands – there were a lot of people with band experience. People with band experience have a way of making music that can be performed [on stage]. So, because of that, the music wasn't so much so-called game music, but rather music that a human being could perform. It wasn't that that was what we aimed for. That was the only thing we could do.  When it comes to Super Hang-On, at the time, I could only play the guitar. So I wrote all the music while playing the guitar. So, take a guitar solo for example, I listened [carefully] to [music] recorded on a tape and then I wrote the score down. So I used recordings that sounded like a real guitar performances. Some years back, I was asked by Wave Master  to arrange music for the 20-year-anniversary CD of Super Hang-On and play the songs and the guitar solos that I had put into the game on my own guitar.

			How much freedom did you have to write music for games in the early days?

			We had about 60% freedom. The [game] designer is a pro at creating the idea for [the concept of] the game. He's not a pro when it comes to music, so he left that task to us. There are designers who are really particular, but usually the music making is left to us.

			Is that still the case today as well?

			Yes, that is usually the case [now as well]. In the world of games especially, the designer isn't a professional composer, so it's different from when a usual artistic director [makes things]. There aren't many people who are really particular – even if they want to say something about the minor details, they don't know what to say. They don't know how to say what they want to say. Sometimes there are game designers who give you a sample and ask you to use that as the image when you create the music. But usually you only have a PDF-file with the concept.

			What made you decide to take your music and start distributing it and playing it outisde of the games?

			The first incentive came in 1986. There is a building in Ikebukuro called Sunshine City and in that building there is a space called Fountain Plaza, which can be seen both from below and from above. There was an event for After Burner Panic and at that event staff-only bands could perform. In the beginning, the performances were centred on the music of After Burner. And that was how it began. Then that became popular and we were asked to continue playing. So the company gathered band members – we were [from] Sega so there were only two of us participating – and on the sixth anniversary of the release of the Mega Drive – there were events in Tokyo, Nagoya and Osaka. These events were really appreciated by the customers and we received encouraging critique, so we thought it was a shame to let it end just like that. A long time ago, there were only the sounds from the circuit board available to consumers. We started talking about continuing and arranging a CD. We learned how to make the arrangements and gradually the S.S.T. Band started to take shape.

			You were playing guitar at the time?

			I started playing the guitar when I was 14. So this year I have been playing for 36 years. I started with the acoustic guitar. Electric guitars were expensive and I couldn't afford one.

			And how did the live playing become album releases?

			I don't really know much about how things were at other companies, but for us it started with LP-recordings. Then that changed into CDs.  And from the record company I was asked what I thought about forming a band …well, it happened in a natural way. And it happened at almost the same time at other companies, right? So, I think that was a thing that took place in the entire industry. But actually I don't really know to be perfectly honest.

			How did your band go from writing game music to performing live? Were you experienced performers?

			Yes. Basically, all the people involved were people who played or had played in bands before, so at the time, people that had played in bands were creating music. People made music in their own homes – they couldn't perform it on stage, but they were good at making music. There were two kinds of people; those who only made music without performing, and the people who [already] played in bands gave concerts.

			At some point you dissoved the SST band and you later formed a new band, Blind Spot. Can you tell us about that?

			Because of [certain] conditions at Sega, S.S.T Band was dissolved. But even after that I was active as a member of B-univ with Takenobu Mitsuyoshi Then one day, I became a freelancer. You have to create jobs yourself, they don't just come to you. You have to do the business and create the jobs. Four years ago, the Tohoku earthquake happened. At that time, I looked at the broadcasting on the TV and that brought me down. I had really dark feelings and I no longer wanted to create jobs [for myself]. Because of that – I thought that was really bad – I started to wonder if there was any kind of project that could make everybody happy again. If the fans said that they wanted it, then I have to do it, right? I have to try my best! So, I wanted to try to do something that would force me to do my absolute best and that's how I came up with the idea for reviving the S.S.T Band. Easily put, it didn't work… At the time, Sega had an official band called [H.],  and we could no longer be the official band. So it wasn't that easy. So we changed the name of the band from S.S.T Band to Blind Spot. That was actually the title of an album that we had composed ourselves – the music wasn't inserted into any game. So, the band Blind Spot was born and we have been active for two or three years, giving concerts two or three times every year and we have released a CD and a DVD.

			When I looked at people's faces at the first concert, they were all crying. Really crying; real tears! Everybody had made planks saying that they had been waiting for us [to come back]. People were really happy, so I thought we have to continue. Not business, you know, but live performances! I felt that we should continue with this as long as we can.

			What were your musical inspirations for your game music and the SST Band?

			In the beginning, it was pop music. ABBA, for instance, and the Beatles. They made me interested in music and I thought that I also wanted to play something. But I wasn't good at singing, so I started playing the guitar. And then I wanted to start a band and play music, but it didn't matter how much I searched, I couldn't find a vocalist that I liked. So I started thinking that the only way was to do it without a vocalist. And right at that time, Fusion and Crossover were really popular in Japan. So I started listening to that kind of music and there was a Japanese band called Casiopea, which I imitated – I did covers on their songs. And later on, Casiopea's guitarist Issei Noro became the producer of S.S.T Band.

			Can you talk about your compositional process and how it has changed over time?

			In the past, the only tours were with MTR. So we recorded the performance and transcribed it into written music. Now it's not like that at all any more. Now there's a thing called DAW – do you know? Digital Audio Workstation. Now you can use that to make music, so the performance and the composing and the arrangement – everything, even when it's time for the mixing – it's all a simultaneous process. For instance, say that you've only made the drum track and you mix that until you're satisfied, then you play the bass, you play the guitar. Then you try out effects on all of that – you can make everything at the same time; you can play it at the same time, even the mixing! It can all be done simultaneously.

			How did you arrange the music for your songs?

			That is a difficult question. I wasn't really thinking about anything complicated. For the 20th anniversary arranged CD for Galaxy Force and Thunder Blade, I challenged myself. The team didn't use MIDI at any point. I played everything. We only used a drum loop, and to that I played the bass and all the guitar parts. We also added all the chords one sound at the time. So I played the guitar on some forty tracks and we didn't use a synthesizer at all. That was the kind of arrangements we made. It was fun to make such arrangements. Even if I would use a synthesizer, there's no difference in sound compared to a professional player, so I thought it was cooler [more macho] to play the instruments myself.

			Is there much of a live game music scene in Japan? You've done a number of concerts with other bands...

			In the end of the 90s, there was the annual Game Music Festival series. At that festival, Mr. Motoaki Furukawa [of Konami’s Kukeiha Club] was standing on the same stage [as I]. After the concert was finished, we went out drinking and we became friends. As a result, I got to know a lot of people that performed at the time. For example: Alph Lyla, Gamadelic, and Cho Aniki etc. I became friends with all of them. And we're still friends.  When I became a freelancer, a friend of the bass player in S.S.T. Band worked for Konami and I came in contact with him and I worked on a tour with Konami. Therefore, I became friends with a lot of people that worked for Konami. Amongst those people, there was this one director and he wanted me to make an album with Mr. Motoaki Furukawa, Policenauts F/N. So we were asked to make five songs each, and it was basically only the two of us [that worked on that album]. Well, there was a chorus, but except for that, it was just the two of us and the engineers and the director. We were in the studio just the four of us. And under those conditions, we did the recording. It was really stimulating.

			You've done a number of rhythm games now. What are the biggest challenges with making music for rhythm games?

			That's quite difficult, but actually normal game music has nothing to do with the player. It's only background music, so when you hear it, it might make you excited or change the way you feel, but when it comes to rhythm games or other similar games, the music actually determines how difficult or easy the game is. And that is one of the challenges. 

			Could you talk about some of the constraints of writing music for games?

			When it comes to games for PlayStation, we were using a synthesizer at the time and the memory had limitations. And you have to [find ways to] conquer those limitations and that was the difficult thing. It doesn't matter what you do, you will lose something [quality] or you have to decrease the bits. So we had to use those kinds of solutions to the problems. Well, if you compare it to the old FM sound source, it's a lot better, but I still had the feeling that there was something missing.

			What's in store in the future?

			I want to continue with Blind Spot, so I would like to, if possible, travel around the world. So please keep in contact!
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			Growing up with the sounds of arcade classics, Manabu Namiki went on to score numerous shooting games throughout the 1990s and 2000s for companies such as NMK, Raizing, and Cave. Through such projects, he pushed technical barriers with his edgy experimental electronic music. Having recently left Basiscape for M2, he is now dedicates his time to bringing classics such as OutRun and Gradius to new audiences. 

			Interviewers: Chris Greening, Don Kotowski 
Translator: Ben Schweitzer, Eriko Muraji

			As part of the second-generation of Japanese game composers, you grew up surrounded by arcade games. Could you tell us about how this inspired you to become a game composer?

			In the toy shops and on the roofs of department stores, where we played as kids in Japan, these comical and catchy games were set up: Pac-Man, Crazy Climber, Donkey Kong… all of these classics, one after another. Each of them brought a new wave of culture shock, and before I knew it, I became a video game addict. So I continued to go to arcades just as a matter of routine, and having spent my youth in this way, even now, being a member of society, I bring my family to play from time to time. I have loved video games and arcades for over thirty years now.

			In regards to music, I never received any specialized instruction, and I never learned to play the piano or any other instruments. My first interest in sound was in the sound effects and background music for children's animation and video games. In 1984, the same month I entered middle school, Haruomi Hosono and Namco collaborated on the world's first video game soundtrack, Video Game Music, which I pre-ordered at a record shop and bought the day it came out. I enjoyed it over and over, so many times, and that was the beginning.

			During my middle school years, in addition to game music, I was an enthusiastic fan of hard rock and heavy metal, and went to see bands like White Snake and Metallica live when they came to Japan. I bought an MSX2, a personal computer, with money from a part time job. Programming PSG data in BASIC, I attempted to imitate the cool riffs of the bands I mentioned. That was my start as a self-taught composer. Also when I was young, around 1989, I formed a video game music cover band with a bunch of friends for our last high school culture festival. With two guitars, three keyboards, and one person handling synth and programming, the band had an unusual setup. We played music from After Burner, Out Run, Darius, Midnight Landing, and The Ninja Warriors, and using the Sequential Circuits Pro-8 analog synthesizer, I usually handled the melody line. The performance was terrible, and we had trouble with the monitor amp during the show, so it was a difficult experience, but I look back on it with some fondness now.

			According to your personal website, your first works in the games industry were as a graphics designer on Taito's Rezon in 1991. From this background, how did you come to work as a sound creator for NMK the following year? Did you prefer working on audio rather than visuals?

			Looking back, my desire to work on games in any capacity was much stronger than my desire to work in sound. One day while preparing for college exams, a friend invited me to tour a developer called Allumer. This was 1990. While I was there the head of the company told me "our graphical department is short on manpower. Would you like to work here part-time?" I was unsure about taking on the job, as I had no skill at drawing, but I was fascinated by the prospect of working in development, so at the request of my artistic friend, I accepted. Learning graphical skills under my boss, who was an art college graduate, I participated in the development of a game for the first time; it was a game called Rezon.

			After entering college, my enthusiasm for my part-time development job began to wane, and one day, not having finished some sound programming work my boss had sent me, I was fired from Allumer. By that time I had already lost interest in college, so I began to think about how to get into game development. My part-time experience brought me to realize how little talent I had for graphics, how difficult programming was, so I resolved to go for the only thing left, sound work. I produced a number of demo pieces using my personal MSX2 and MIDI instruments. Miraculously, last year I managed to uncover the tapes and they're on YouTube at the time. 

			At the time, I was interested in a robust developer called NMK, who had released unique arcade games like Thunder Dragon and Hacha Mecha Fighter. I discovered their contact information in a business magazine and called them. I was let down when they told me "we are not looking to hire new employees at this time," but when I went over with my demo tape, fortunately, it was well received. So employed as a sound director, in March 1992, I left college and starting in April, entered NMK as a true employee. Bombjack Twin was my first work there. As a fan of the original Bombjack, I worked on the remake with the utmost regard for its predecessor. I only reworked the music to play back on ADPCM. It had a comical feel, just like the game.

			Your best-known works for NMK were Thunder Blade 2 and Zed Blade (AKA Operation Ragnarok). Could you tell us about your experiences creating music and sound effects while working under technological limitations on these projects?

			For Thunder Dragon 2, I used the classic hardware of the time, a combination of FM synthesis and ADPCM synth. For Zed Blade (Operation Ragnarok) — which, as you know, was on SNK's Neo Geo MVS system — I used the same combination, but with a somewhat richer palette. I used the same two-step procedure for both: first I created the music and sound effects using MIDI instruments, then afterwards I converted them into data for implementation on the game board (PCB). 

			With Thunder Dragon 2, I tried out this technology, using FM synth and the phrase sampling of ADPCM simultaneously, for the first time. At the time, it hadn't been established as standard for NMK, either. With Zed Blade (Operation Ragnarok), I was able to make full use of this technology, and wrote the music in the hard-core techno style that was undergoing a surge in popularity in 90s background music. My mission at the time was to ensure that NMK's games put forward a robust enough sound to compete with other companies' games in arcades, and it was simple yet challenging and rewarding work.

			After that, I worked hard to make Desert War the definitive work of my career at NMK, so my memories of the project are quite strong. It was the point at which I had taken my first steps away from amateur music production, and I think it has had a great influence on my later work. By the time the game was actually released to arcades, I was already working at a different company. So I remember the strange sensation of playing the game and looking at my work as if it were someone else's.

			The soundtracks were recently released by Sweep Records as part of the Manabu Namiki Works series. How does it feel to finally have these soundtracks released on CD and how do you feel about their music all these years on? 

			I am grateful that fans have patiently waited over 16 years from the games' releases for soundtracks to appear. As for my personal feelings as a composer, listening to my work from so long ago, I find that parts stand out to me as clumsily done, but at the same time, it's interesting to experience how different my expressions and methods were from today. Perhaps I have matured a little? If I have the chance to make soundtracks from my other past works, as the original composer, I would certainly like to take an active role.

			Most consider the shooter Battle Garegga as your popular breakthrough as a composer. Do you agree this project was a defining one for your experimental electronic sound? Looking back, what influenced your approach for this title?

			In April 1995, I left NMK and immediately entered Raizing. At the time, some of the staff at Raizing had quite impressive careers that had produced games such as Musha Aleste and Summer Carnival '92 Recca at other companies. As the first member of Raizing's sound staff, I wanted to work together with these highly talented, radical people in order to make better games, so, as you guessed, I needed to push myself to achieve that experimental electronic sound.

			The sound of Battle Garegga was influenced by all sorts of people and things I respects: friends at Raizing, Detroit techno, Summer Carnival '92 Recca, and the game music of Hitoshi Sakimoto and Shinji Hosoe, all of these people and things I respect. I held a great admiration for techno music, and I had a good deal of respect for the Detroit techno artists in particular: Derrick May, Underground Resistance, and Carl Craig. The main programmer of Battle Garegga was also a fan of their music. Inspired by their music, I almost felt that I had something of a mission to take that energy and breathe life into the game's music.

			Battle Garegga actually used FM synth and ADPCM synth (YM2151 and MSM6295) for its hardware. This equipment was obsolete compared to the standards of other arcade games in 1995, so I needed to make full use of it to design the sound for this radical new shooting game. I made use of all the skill I had accumulated with this hardware at NMK, and I also studied Hitoshi Sakimoto's use of FM synth carefully.

			 Your initial soundtracks for Cave, DoDonPachi Dai-Ou-Jou and Ketsui: Cutting the Bonds of Hell, were also defining landmarks in your career. Could you please the different musical approaches you took on each of these scores and what your main visual and musical inspirations were? 

			In April, 2000, I left Raizing, and while searching for a new job I gradually turned to freelance work. It was a period of general uneasiness; my job hunt had been an utter failure, and game projects I had taken on a freelance basis were cancelled. DoDonPachi Dai-Ou-Jou and Ketsui: Cutting the Bonds of Hell were the catalyst for my escape. On the wishes of Cave's IKD-san (Tsuneki Ikeda), I received an offer, asking if I would be willing to write music for an upcoming game. I was overjoyed at the prospect of working on an arcade shooting game again, and that it was the newest Cave work was even more exciting.

			But the production turned out to be an exceedingly difficult task. The target hardware was a somewhat old piece of foreign-made equipment, and the documentation was written in a foreign language, making it hard to understand. The data for the music needed to be produced in the Amiga MOD format (Protracker compatible), and everything had to be compiled onto a single floppy disk. It was very difficult working under these restrictions. This is a bit nerdy, but I had to compose the music in 8 voice, 8-bit PCM without any envelope follower. Do you know how hard that is? (laughs) After having spent my time in this process of trial and error, there was very little time left in the production, so I produced the soundtrack by entering the data directly using ModPlug Tracker while composing.

			After going through all of that trouble for Dai-Ou-Jou, I thought that Ketsui would allow me a bit of a rest, but that turned out not to be the case at all (laughs). In both games, the music is based on that game's individual qualities, from my own personality and know-how, so they resemble each other closely, but I stressed the delicate aspects of the former and the wilder aspects of the latter. I remember Cave would capture images from the game in development onto video tape and deliver them via bike, and inspired by the video I had seen, I turned to ModPlug Tracker and composed meticulously, as if drawing a blueprint. I am very grateful that shooting game die-hards from around the world have supported a soundtrack produced under such unusual circumstances; it is truly an honor.

			 You went on to work on several other series for Cave, notably Mushihimesama, ESPGaluda, and DeathSmiles. Could you elaborate on how your sound developed for these titles in parallel with technological innovations?

			The Mushihimesama games utilized Cave's new hardware, with beautiful semi-transparent imagery and streaming audio. In contrast to the mechanical path that previous games had taken, this new technology opened up all kinds of expressive routes, so we aimed to create a soundtrack that would lend color to the game's world, mixing the styles of pop, rock, techno, and ethnic music. I am aware that my personality comes out very strongly in this series' music. Shooting games tend towards hard, dark, and heavy music; it's not very interesting to compose nothing but that kind of music, so I decided to take the lighter pop route instead. It's a sound one doesn't hear in games very often, and I am very fond of it.

			When ESPGaluda was in production, they asked me to compose the music, but unfortunately, due to my schedule, I couldn't take the job. So I was glad to get my chance with ESPGaluda II. As it was a sequel, IKD-san directed me to "follow the original composer and compose trance music." I had never had any interest in trance, so I started from "what is trance?" I did research with an acquaintance who knew much more about club music than I did, and bought a number of CDs I thought would be helpful for reference. But, as I had thought, my taste in music is different. So I decided that instead of trying to write genuine trance, I would take the essential elements of trance and add them to my normal shooting game style. A kind of pseudo-trance. IKD-san dubbed it "Namiki trance"! 

			By contrast, I added neo-classic rock flavor to the DeathSmiles series's music to match the game's gothic horror world. Since I personally have no skill at playing the guitar, I assembled a synth track from the sample library, and Basiscape's guitarists, Noriyuki Kamikura and Yoshimi Kudo, performed to create the final guitar track. The first game had a Halloween theme, and since gothic horror and shooting games go well together, I found it easy to find inspiration to compose. But the second game had a Christmas theme — which, to be honest, felt very out of place — so I found composition a good deal more difficult. As a result, the first game's music is pure goth-loli, while the second one has a good deal of variety. Personally, I really like both of them.

			Your music from Cave's soundtracks has been arranged in a range of album productions. Why do you think your music proved so popular?

			In regards to the Cave series of arranged albums, those were produced under Cave's direction, and since I wasn't actually involved, I don't know the details. From the standpoint of the original composer, I feel surprised that so many great musicians from inside and outside the country would want to arrange my music. It still feels unbelievable. If I have the chance, I would love to ask the musicians what they thought and felt about arranging my music.

			Finally, could you share a bit about your working on at the moment?

			I recently left Basiscape after wrapping up work on Black Rock Shooter: The Game. I'm currently working as sound director at M2. Before I became an official employee of the company, I actually worked with them on various ports and collections based on various classic Sega and Konami properties that I enjoyed during my youth, for example Gradius, OutRun, Space Harrier, and Contra. I've worked very hard to preserve the intentions of the original music. 
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			Michiko Naruke started her career at Telenet Japan, working on series such as Tenshi no Uta and Valis. As an in-house composer of Media.Vision, she showcased the superior specifications of the PlayStation with her Morricone-inspired soundtracks for the Wild Arms series. Following an industry hiatus, she now balances work on a range of various games and albums.

			Interpreter: Alwyn Spies  
Translator: Emil R. Nilsson

			You started out on  platforms like the Super Famicom/SNES and TurboGrafx CD. Can you tell us about writing music for these platforms?

			Well, for Super Famicom, you have to create the timbre, or, rather, you have to adopt the timbre. You have to adopt a sample. You have to create it before you can start making the songs. So, you have to decide beforehand what kind of timbre you will use. If the capacity is limited, you can't have a lot of timbre, so, you have to start with making a minute plan of what kind of song you want to write and you have to calculate [beforehand] if it's possible. That was pretty difficult, but … well, not a 100%, but up until now, for Super Famicom and so on, the blip blop-sounding music that was created using a PC Engine [TurboGrafx-16]  – compared to the time when that was all you could express, I think we have become able to make more rich music.

			Did you have any musical training?

			Since I was little, I have played the organ, and ever since elementary school, I was in the school's marching band. Later, in middle school and junior high school, I started playing in a brass band. I did a lot of things [that involved music].

			How do you approach composition for games?

			When composing in general, I compose the music with an instrument at hand and check the music as I write. In terms of game composition, just like Iwadare-san said, the game designer gives you an abstract concept for a scene when they have just started making the game. Then a lot changes in the development process: the length of the song, for instance, or even the entire concept. A lot of things change, so you have to talks things over many times, as it's not similar to what you received in the beginning. You have to decide various things together. There isn't that much freedom, for instance is you want to make the song a little bit longer to sound better, etc. It's about 50% freedom – you create the music while talking things over. But that is what makes it fun.

			Is the process different depending on whether you are a freelancer or in house?

			No, it's the same. It's not only about the songs. Since I've become a freelancer, I'm not always close to the development of the game. I work at home, so I seldom get to see in what state the game is and I rarely see screenshots. I talk about the scenes and a lot of other things with the game designer. This isn’t always about the game itself: we talk about interesting films we have seen lately and we talk about what's going to happen next in this or that anime. We really talk about a lot of things and try to understand each other's personality.

			What can you tell us about music for Super Smash  Bros?

			For Smash Brothers, the songs weren't pre-decided and there weren't a whole lot of orders or instructions. But the whole game is a fighting/battling game, and if the original song is gentle, it isn't fit for a battle game. So, you have to take that and make it into a battle song. That was really difficult, and there were a lot of things that I had to consider while doing it. 

			First of all, the director didn't tell me in detail [what he wanted]. I hadn't seen any scenes from the developing game, so I couldn't really picture the image. I remade the music many times. I created the music, and even though it was finished, I wasn't sure if I could submit it – sometimes I hesitated for about four days after finishing the song(s) before I finally submitted it. It really was quite scary! I was wondering if somebody would get angry at me, or… There were also the fans of the original songs to think about, and, I don't think you can get everybody's approval.

			For the Wild Arms series you adopted a Morricone-esque score. Can you talk about your music for those games?

			Well, first of all, at the first meeting for Wild Arms when I first heard about Morricone's soundtracks, I was told that the game's theme should be based on the concept: "Morricone Western". So, Morricone is the first thing that comes to mind, of course. I listened a lot to his music and used it as my reference. The melody is very strong in the music of Spaghetti Westerns. The whistling also interacts with corresponds to the melody. First of all, I took all the songs in Spaghetti Western films – songs made by other composers than Morricone as well – and I wrote out the melodies. I started with writing out the scores myself and studied the tempo and the pacing and various other things. The melody is always very memorable.     

			How did you evolve the music over time, and keep it fresh for each game in the series?

			In RPG games, there is a set amount of types of songs, so even if the theme or the story differs, there are still similar types of battles and similar types of fields and platforms. Therefore, the songs end up quite similar. That was a big worry. But, after all, what really differ are the scenarios and the personalities of the characters. So you take in the scenario and ponder it over and over. You think about things like what kind of condition the character was in at a certain time, or what was his friends [co-characters] were doing at the time. You also talk a lot to the designer and then you gradually settle on a concept.

			You're also known for your work as a vocal composer. Could you elaborate on your approach to composing and writing the lyrics for video game theme songs?

			When it comes to theme songs, you mean? The approach depends on what kind of character is in the game – if it's a boy or a girl, for example. The theme song gives an impression of the character. And I think that it's highly influenced by anime. In anime there is always a theme song [with vocals]. I think it's really rare for an anime not to have a theme song [with vocals]. I think that we probably took in that style and imitated it. So, by means of the song, you give the game its concept. I used whistling, but there are also vocals, and the lyrics convey the game's worldview. The lyrics can express that.

			Is music for games and anime closely related in Japan?

			I don't really know. I think that the conditions have changed compared to what it was like ten years ago. In the past, I think that they [anime and games] went hand in hand, but they didn't overlap completely – they're still entities on their own. But that also changes as the times change. But I think that most people who like games love anime.

			Japanese composers seem a lot more open to vocal music. Do you think that this is because the Japanese market is more song driven? Is it because game music has more of a following and can sell more albums in Japan?

			Well, anyway, the person who sings the theme song – the girl that sings the song in Japanese – when that started, I was asked by animation companies to make the opening song(s). I think that started, let's see – you can't have cinematics in Super Famicom [games], so it must have been for the PC Engine and for Sega Saturn. It all started when it became possible to have video clips in the games. That's what I think, at least.

			Well, I don't just do it anyway I like with complete freedom. So, for example, if it's a song for a certain character, they all have different backgrounds: somebody's from the country side, for instance, or a character's grandfather was born with magic inside him. So, I ask for the background of a character and I gather this information, then. For example, if there's a character with a really scholarly relative, his/her father, for instance, then I make a song that sounds a little bit like classical music, or if a character has a sort of outlaw sibling or something, then I make something that sounds more blues, or… Depending on the settings, I narrow down the concept [for the song]. I gradually collect information and then I narrow it down.

			You have written in many different styles of music.  How do you make a decision about what style of music, and what instrumentation choices to make, when you approach a game?

			If I produced something by myself, you mean? Up until now, I had never done anything like that. So, every time I do it I worry. I have done several independently produced CDs. And I selected the theme myself. That kind of freedom is actually really difficult. You're making something that you want to make, but, after all, if you don't put any limitations on yourself in terms of things like genre or length of the songs – if you do it all within complete freedom, you can't really create anything. There is that kind of difficulty, but depending on what you're creating, you find out what it is that you really want to do.  There were times when I created things I didn't want to do, and that really is connected with my own growth/improvement as a composer. 

			How has game audio changed over your career?

			If I split my career into a first half and a second half, the first half was really lonely – I made the music alone and I played the instruments by myself. In the second half, I went to the studio with various people and recorded and played. Orchestras also played my music at concert halls. That became more frequent. It didn't come gradually, rather [all at once]. There was a big increase in my activities. After all, when I make music, I'm by myself in my own world, but when I'm in an ensemble with somebody, it's double or triple the fun. So, basically, in the beginning I was alone and while enduring [the loneliness], I created music. In the latter half [of my career], I work together with other people and that's how I want to continue. It's really touching. It's always so much more [touching] than I think it will be. I really think that you can't do anything all by yourself. People always play [my songs] brilliantly. 

			Do you have anything else you'd like to add?

			Yes, there was something I was thinking about and it has to do with Morricone. I said that I wrote out a lot of his melodies and I wanted to add something in connection to that. When I make music, I put the most effort into the melody. In the past, there were only four sounds that were possible for game music. In those times, the melody expressed everything and gave everything its feeling. It was all moulded with only the melody and the rhythm. Then, as the hardware developed, it gradually became possible to include more sounds and harmonies and make the accompaniment richer. And that is not only in terms of game music – that goes for ethnic music as well. Historically speaking, you couldn't, at first, produce harmonies. So, everybody – the person on the flute and the violinist for example – played the same melody. That is especially true for Irish music. It's not until recent year – well, 100 years ago or so – that chord instruments like the guitar were introduced. That was very new – in the past, it had been all about the rhythm and the melody. Then gradually, in order to make the songs more varied, a lot of other instruments were introduced. I think it's very similar to the way that ethnic music came about.
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			Yokohama, August 2015

			Selected Credits: Ninja Gaiden series, Solomon's Key, Verne's World, Beatmania series, Castlevania series

			Ryuichi Nitta scored the first three titles in Tecmo's Ninja Gaiden series back in the late 80s. The self-taught musician overcame the limitations of the NES and Arcades to create some of the richest, catchiest tunes of the 8-bit era. The artist has enjoyed a varied career since, working on projects such as the original Beatmania, where he bridged the gap between musical data to rhythm gameplay. 

			Interviewer: Chris Greening   
Translator: Alex Aniel

			It would be interesting to hear about what led you into video games. Can you tell us more about your background as a video game sound creator?

			After graduating from the technical college, I joined a video production company that shoots and edits video content, where I ended up working on the background music aspect of things. When I began making background there, the Famicom had just begun to take off and there was also a lot of interest at the time in game music production. I was interested in exploring game music more, as I felt there were many great songs coming out. So when I saw a job ad by Tecmo for such a job, I called them without hesitating. I brought demo songs to the interview to showcase my work. Even though there were around three interviews total, I never even had the chance to show them the tracks!

			You're most famous for the soundtracks for the Ninja Gaiden series at Tecmo. Could you outline your contributions to the NES trilogy and the arcade game? How were responsibilities shared between you and fellow composers at the sound team?

			I think the NES version of Ninja Gaiden was the first game I worked on after joining Tecmo. I remember my sempai Keiji Yamagishi asking me to write a few songs for it back in the day. It was my first time composing music, so I was very worried to the point where I made two songs and asked them to pick the better one. It turns out that they loved what I made and incorporated even the test songs into the game. I was very happy about that. I would send the MIDI over to Yamagishi-sempai, who would then create an NES arrangement of the song. He was such a big help. For the Arcade version, Metal Yuuki-san [Mikio Saito] was the director, and since I was still new at the company, I was sort of his assistant. But despite being an assistant, I actually felt I had hindered the team, and even now, I feel very apologetic for that!

			But you soon proved yourself as you were given bigger roles in the subsequent titles in the series…

			Yes, for Ninja Gaiden 2, I was placed into the role of Sound Director. I asked for Keiji Yamagishi's assistance in creating a sound driver, which interestingly meant that our roles were reversed from the development setup of the first Ninja Gaiden. 

			As the game world was already established with the previous title, so I made sure not to deviate from that. In that sense, you could say I was influenced by Yamagishi-san. For this game, I took snare drum samples, overlayed it with noise and applied some accents in three-wave form in order to imitate synth drums.

			Did you have a Western audience in mind when you started writing this title?

			Actually, I wasn't aware that they were targeting the Western market very much while composing this title. The game was released, and it was only after some time had passed we discovered how popular the game was in North America and Europe. The NES era tended to have a lengthy time lag between the composition stage and the game's release, so fan feedback usually would be incorporated into the next game. The game was produced and directed by a very talented team, so I think following their lead was a safe bet.

			How did you realise these inspirations with NES and arcade sound chips?

			At that time, I listened to songs from other games in order to try to output similar sounds myself; I wondered how those games were outputting the sounds that they had. Even today, creating sounds using a soundchip is something that I find very appealing. Nowadays, we have various tools that allow us to create music using soundchips and emulators, so we don't even need to be inside the actual development environment anymore. That's a wonderful thing to have.

			However, I have to admit that frequency modulation (FM) synthesis caused so many problems for me. I found it very hard to allocate time to different tasks such as creating source sources, doing composition and arranging, and converting all that into data. I wasn't able to make even one tenth of the melodies I had running through my head. At Tecmo, I also ended up making the sound driver, so I didn't even get a chance to think about other things such as whether or not the data setup I made would end up causing slowdown in the game. 

			Did you find it easier to work around these restrictions in your later projects? 

			Yes. For Solomon's Key 2: Fire 'n Ice, the final NES game I worked on at Tecmo, the development team allowed me to have a greater amount of audio in the game. That was since this was a puzzle game, rather than an action game, As a result, I was able to do bass sampling and could experiment with three-wave melodies. I like the pastoral feeling of the final result.  But even in some of my later works, there were still restrictions. For example, while working on the Super Nintendo RPG Verne's World at Banpresto, I remember the external developer asking me to compress the audio data as much as possible in order to conserve the game system's memory space. This was quite a difficult task.

			Later in your career, you worked on the original beatmania and its follow-ups. What was it like to be involved in these influential rhythm games? 

			I worked on Beatmania when I was a freelancer. Beatmania involves assigning parts of songs to button presses in order to generate the performances, so we needed to remix the songs used in the game, and I learned a lot from listening to individual parts of songs from the various composers.

			Also, this was when I met one of the main members of that game's development team, [Reo] Nagumo-san, who now works at a company called Yudo. Looking back at the game and what came after, even beyond the development and my job as a composer, I felt that Nagumo-san was quite a logical-thinking producer. He showed me how a hit game was made from the ground up. 

			Could you elaborate more on what your role as 'sound data analyzer' involved?

			I remember one day, Nagumo-san asked me if the title "Sound Data Analyzer" was okay with me. To describe the job in simple words, we assign the editing of sound sources to buttons, and convert the timing of the button presses into data. That said, tasks such as figuring out which part of the song went with which button, ensuring that there were no incongruences in the sound sources themselves, decreasing or increasing the number of numbers relative to the original song, and adjusting the game's difficulty were all major tasks that required knowledge of sound and music. The intent was not to confuse this with the job title of "Game Data Creation."

			In more recent years, you set up the company Kajiya Music. Please tell us about the company and its aims.

			In 2000, I then formed a company called "Kajiya Music" with my old Tecmo colleagues, Keiji Yamagishi and Kaori Nakabai. When I was working as a freelancer, I was asked to create two console game soundtracks at the same time. I felt that this would require some help to get done. So I contacted Keiji Yamagishi and Kaori Nakabai. I think this was the first step in forming the company. Even before this, several of my clients had suggested I form a company in order to do business and so Kajiya Music was born.

			Kajiya engages in a range of activities. For example, Game Corner is a demo centre for our music sounds, while Decica Style is a downloadable ringtone service produced by Keiji Yamagishi. We have also released the Android apps Tech Tom and Tech Tom Free, as part of our sound research. The app imitates synthesizer drums, which were popular in the 80s.

			A nice tribute to your past! Do you accept external contracts as well?

			Yes, we are contracted to create music and sound for a wide range of projects. For example, we were asked to create sound effects for two portable games in the Castlevania titles a few years after our formation, Harmony of Despair and The Dracula X Chronicles. Castlevania was a game that was already popular through its previous iterations, so we were careful to respect the game world. We also used sound assets from previous versions, but we strived to make it sound as fresh as the game's visuals were.

			Your music from the Tecmo years is represented on several album releases. Could you tell us your feelings about Ninja Gaiden ~ G.S.M. Tecmo 1, Ninja Gaiden II's arranged album, and Tecmo Arcade Game Chronicle? 

			For Ninja Gaiden ~ G.S.M. Tecmo 1, I created an arranged track that went into that album. After I left Tecmo, a Super NES version of the game (Ninja Gaiden Trilogy) was released with a rearranged track based on my arranged track from the album. I regret not having been more involved with the title.I think Takashi Furukawa worked very hard on the arranged album of Ninja Gaiden II. I didn't touch a vast majority of the project, instead being restricted to just the mix down process. I remember there being vocals in the song, which I found to be quite fancy and surprising. 

			Regarding Tecmo Arcade Chronicle, as I mentioned earlier, FM sound sources were my Achilles heel, so I remember how working on the projects featured here would make my stomach ache. However, people tend to view my name as legendary for having done this, so I'm glad I went through it. Tecmo Arcade Chronicle has allowed us to have a source for Tecmo arcade games in all their glory, so I'd love something for their console titles as well.

			Would you be interested in seeing more soundtrack releases for your classic scores in future?

			Definitely. In fact, I'd love a setup where all content can be preserved for the following generations of listeners. For example, social games these days often have their service discontinued relatively quickly if they are not popular, which means that players may not have a second chance to listen to the music in them. I find that quite unfortunate. 
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			London, February 2015

			Selected Credits: Killer Instinct series, Donkey Kong Land, TimeSplitters series, Crysis series, GoldenEye 007, Blast Corps, Homefront: The Revolution, Perfect Dark

			After producing the soundtracks for hit games Killer Instinct and Goldeneye 007, Norgate went on to serve as the sound director and genre-bending composer for the TimeSplitters franchise. Continuing to pursue first-person shooters, he has recently worked on the Homefront and Crysis franchises.

			Your experience goes back more than twenty years. Can you talk about writing music and making sound for games in those days? What was the process like, and how has your process changed over time?

			It has changed quite a bit, but a good tune is still a good tune. But back in those days we were restricted by memory and what the processor is, what the particular machine you were using [was]. For that time, for me, was Super Nintendo, or GameCube. 

			Back in the early '90s, I was working mostly on Nintendo consoles. Music was still music. A good tune is still a good tune, but we just had less of everything that you get today. We had less memory to fit all the sounds in and the music data. A lot less CPU power, whereas now the sky is almost the limit. We were restricted to, say, four or eight sounds at once. So it made writing music challenging back then. 

			How important was the technology to your process? How much did it constrain you?

			So technology constraints can be a very good healthy thing. Whereas today we have almost as much as you want of anything. In practice, that can stifle you, because where do you go? You can have anything at all. Back in the day, you were severely constricted in what you could use—say, four sound channels at once, and you had 4 KB of memory or something. You had to be very creative with how you use that memory and every note had to count. So the tune was king back then. You had to squeeze what you could into that tiny bit of memory, trying any trick you had to try and make it sound like more than the four notes that you were playing. 

			Four notes—I'm talking about GameBoy, for instance. We had three sound channels and a noise channel which you'd use for drums and sound effects. And don't forget that, in those days, when a sound effect played it got rid of a sound channel, so if you have an important melody playing and then a big sound effect plays, that would disappear, so you had to pick your sound channels of, "Right, this is the least important sound channel that I'm worried about, that can have the punch sound or something like that," so half of the battle was writing the tune, but then the other half was trying every trick in the book to make it sound more than it was.

			You started out porting Killer Instinct across three platforms: SNES, GameBoy, arcade. Can you explain what a port is, and what porting audio  entailed—how did you remake the audio for different platforms?

			With Killer Instinct, way back in the early '90s, it started off as an arcade game. And that process was pretty simple. It was, write a piece of music with any keyboards and samplers and drum machines you have to your disposal and then squeeze it down, so you'd grab little chunks of WAV files, sound files, and then you'd sort of connect them up so that you could rebuild it as a tune. The only thing that restricted us there was the amount of memory, so the music was quite short and quite repetitive, which goes against what I've been saying about melody was key back in those very same days. 

			However, when we wrote that, and I wrote that music with Robin Beanland at Rare, we had no idea that I would then have to reconvert it for another platform, so we just didn't think about that. We went on and did whatever we did. I can remember—it was Christmas '94 and I was told by a head of audio, you're now in charge of making the conversion to the Super NES and the GameBoy. And that ruined my Christmas because I thought, "How am I going to do this? How on Earth could I do this?" Because what you're basically doing is—take the Super Nintendo first, you've got this, let's call it a CD track, basically, and you've then got eight sound channels, so eight sounds at once, and for a tune we had 40 KB. Not megabytes. Not gigabytes. To do all the sampling, so all those lovely instruments we used, we had to sample down to as small as we could possibly get it, and still try and resemble what the original was, with some or no success. I should also say for GameBoy we had four sound channels, and no samples, so you can see where I was going with that. 

			But our music system at the time was just a text document, if you like, and all the notes were typed in hexadecimal, so you had Channel One, Channel Two, Channel Three, and you typed in each note would be hex and then a number for the length, and then when you compiled this, you had to hope that each of the channels were in sync. So this would be fine if you were just doing it, "Right, well that bar and that bar and that bar," but because of the memory constraints we had to. I say "we," but it was me who was doing it. We had to compress everything. So say you've got a kick that goes, "Dung dung dung dung." Well, that's playing four times, so you just do one note, but then you do, "Repeat this four times," so you're doing this all eight channels, trying to cut up everything as small as possible, and when you play it back and it doesn't sync, you're like, well, is it because I've only got four kicks there? Is it because I've got two hi-hat patterns there? It was a lot of work for what it was. It was kind of fun. I remember getting my organ sound into 28 bytes and that was a good day!

			Back then the music was wall-to-wall, just constantly going in the game, whereas now people are  lot more careful about where music plays. Were you thinking about, "Well, maybe that bit should be silent," or was it just, "No, everything has music on every level, and it plays all the time?"

			For that particular game, it was an arcade beat 'em up, so it was pretty much a tune that would repeat until you ran out of time. And for those kind of arcade-y games, say, like a cart racer or a beat 'em up or something like that, you could kind of get away with that. The interactivity wasn't really a thing that we had to worry about. Or, really, it was pretty limited to what you could do. I mean, everyone remembers Super Mario Bros., where you get Yoshi and suddenly you've got a little rhythm coming in. That's just bringing in a channel, and you were limited to such few channels that there wasn't an awful lot you could do. When we moved up to the heights of MIDI for Nintendo 64 games, there was more we could do because we could switch on channels with program changes and stuff, and that then opens up more opportunities for doing more fun things.

			Back in the early 90s, then, what kind of involvement did you have as far as those decisions? You were writing hex yourself, but was it then just somebody else's decision as far as how it played back?

			Yeah, back, remember then—it's hard to kind of think about it, but the teams were so small. I mean, we were talking maybe less than ten people. And there wasn't such the structure that there is now. But you would have team leaders and they would generally be the person to say, "I want music to be this style," or, "I don't like that tune." So you kind of had to go to Dad and say, "I've written a tune, what do you think?" You know, that kind... I mean, we would write it with, "Will this suit the game, and is this style going to fit and blah blah blah," but we didn't have sort of final rule, if you like, as to what went in. I remember, just before starting Donkey Kong Land on the GameBoy, I asked the lead programmer, "What are you thinking, what kind of music do you like?" And he very helpfully said, "I like good music and Pink Floyd." So OK, we could have a job on our hands here.

			Good music and Pink Floyd? [laughs]

			I can only do one.

			So one of your first projects was Donkey Kong Land for GameBoy. What were the particular challenges of writing music for GameBoy?

			I didn't actually find it that challenging. That's not to boast. It was as close as I could get at the time to reliving my childhood, which was the Commodore 64. It was a lovely arcade-y platform game, and we were incredibly restricted to what we could do with a sound chip, so I thought, "Right, this is great, I can pretend I'm in the '80s again." And I loved it, I just loved writing music for that.

			You had the opportunity of recording at AIR for a Super Nintendo game, which was amazing. Can you tell us that story?

			So when we were doing the Super Nintendo conversion of Killer Instinct, Nintendo came to us and said, "We've got a bit of money in the marketing budget. Why don't we send you to a studio to do remixes of the soundtrack and we'll give it away as a free CD?" And it was AIR studios, which was in North London, it was George Martin of the Beatles fame, it was his studio at the time. And it was me and Robin Beanland for a week and we were...we wanted to be pop stars back in the day, and this was as close as we would ever get to doing it at the time. But we were so nervous because we only had five days or something to do all this, and it was a lot to do in that time. 

			So we were very, very conscientious about it and Robin had a little Psion 3. It was many years before an iPhone. It was like a little thing that you'd write...it had a little keyboard where you did all your thoughts, and we made notes and it was like, "OK, this channel for this," and so every tune you'd do all the channels, so we could say this channel is the drums, this channel is this synthesizer. And we were so panicky, and one day the engineer hid it. Because we were relying on it too much and he hid it and Robin was absolutely panicking, "Oh, we don't know what we're doing." Because it was kind of our safety blanket, if you like, because we were so scared of being in this enormous studio, like these two early-twenties kids. We were like, "We don't really know what we're doing." We still talk about it now, it was a fantastic experience. It was unbelievable. We were there until two or three in the morning every night trying to do this thing, and we did it, but, God, it was hard work.

			And then you moved onto Nintendo 64. What was the music system like? I know it was kind of a MIDI-based system, but can you explain it?

			We had our in-house programmer, another Graeme. He was in my room and we were writing sort of a music player together. And this is something that happens with every new generation. You hear all these numbers like, you have all this! And it's going to do this and it's going to do that. Silicon Graphics, who were at the time the company involved in doing a lot of the architecture for the N64 or Ultra 64, as it was called back then, they came to us, they came to Rare and said, "You can have a hundred sound channels." And we're thinking, "Ah, this is amazing, this is absolutely amazing." But you didn't have a sound chip, which you did with the Super Nintendo, so anything you wrote for the Super Nintendo had its...it wasn't taken up by anything else. And that was kind of the end of an era because now, since then and now, the CPU is shared between graphics and AI and audio, and it's always a fight between who gets what. 

			So we ended up with sixteen channels. Still twice as many as the Super Nintendo, so it wasn't too shabby at all, but as we were writing it, Graeme—amazing guy—he wrote this sort of code so what we could do was we'd put the sounds on the Nintendo chip and then work on our MIDI-based sequencers, but it would be connected up. So you could hear when you actually were writing the music exactly how it would sound on the Nintendo 64, and the beauty of that was you could do tricks to get the best out of it. So wow, if I play this sound right down there it sounds amazing and I can use it for this. And you wouldn't do that if you were just writing a piece of music to then port over at a later date. You could do a lot of tricky things to make it sound better.

			Keeping with the Nintendo 64, what was the process at that time?

			Music was more interactive, as I was saying previously with having MIDI at our disposal, so we could do more with it. It wasn't just, "Here's a tune and that's the end of it." I was still, "You're working with a team leader," but we'd been there a few years by then, a small team of musicians at Rare. So people start to think, "Oh, they know what they're talking about. We can leave them to it." And as long as you weren't too left-field and a bit too crazy, usually your decisions were the ones that were taken on board.

			Were you also doing all the sound effects at that time as well?

			Yes, we didn't really split. The first game where it was sound and music was Diddy Kong Racing. Dave Wise was just doing music and I was just doing sound effects, but up to there, and actually up to that point it was a one-man band. You sort of did everything, and then even speech—we wouldn't go into outsourced studios as you would now. It was just, "He can do a funny voice. Let's get him in." So it was all a bit kind of, "One man can do it all." And it was a long time ago, you could do that kind of thing back then. 

			Can you talk about how your job changed when you moved to CD-ROM?

			So moving to CD, which was PlayStation 2 at the time, it was like I'd expected games to be when I first started. Because I thought those days with the tiny little chips must be finished now. But obviously they weren't. PlayStation 2 was the beginning of the goodbye to little sound chips and you could do full-blown music. There wasn't any limitation this way, but there was this way. Because you still had the storage of the CD which was 650 MB, or something like that, and that was shared across everything. And, as you probably know, a CD holds like seventy minutes of music, so you're not going to get an RPG's worth of full-blown CD-quality music from a CD-ROM. But in terms of quality, it was fantastic because you didn't have—the fact that I could write this music and not worry about having to squeeze it onto a GameBoy was quite pleasing.

			And yet, on the other hand, CD-ROMs complicated things as far as being interactive with the game. Was there a conscious decision to give up on interactive music for the time being, or did it just kind of happen?

			Yeah, it was a conscious decision for the first couple of TimeSplitters. It was like, "Well, this is our restriction. I'm just going to write a good melody and a tune that will fit the level and the graphics." Yeah, there might be some mismatching of action versus what's going on and obviously that does happen, but sometimes you just have to make that call, and I don't regret it. I mean, people love that soundtrack, and so that was to make excuses and say that was how I wanted it!

			With GoldenEye, you had to write music for a franchise that has some of the most iconic music ever.  How did you approach that?

			It wasn't daunting at all, as you can imagine! [laughs]. It was great. We had the wealth of fantastic themes and scores throughout the Bond canon. It's just—it's like a gift. The only thing I have issue with was the Bond theme itself is very 60s, very swing. Very jazzy, which isn't a bad thing, but when I'm trying to figure out what those chords are, it's just like, "Ah, this sounds terrible!" I was there trying to get those opening stabs. And I'd get Robin in, who was the trumpeter, and he's got a very good ear for music and so I was looking at these chords going, "That can't be right." And sweated over that tune for who knows how many months, and Grant Kirkhope who, we worked together on that tune, came in with his guitar, did a rip-roaring guitar version of the theme tune and that's the one we used. It's like, OK, right. It was better for the game, obviously, but it was all that time trying to get it right! And so it just goes to show that trying to get things right isn't always the way. Just make it sound good and that's what's important.

			How do you conceptually approach interactivity as a composer?

			Well,  it's strange because it wasn't really, it was slightly mathematical, although music can be said to be mathematical, but it's like approaching it from a spreadsheet point of view rather than a creative point of view. But, having said that, it brings up new challenges, so that's good fun too.

			The way I've approached it is I'd do it by moods. I'm sure I'm not the first or the last. You'll be playing through, let's say, for the point of argument, level one: You've got point here, and stop point here, an end point there and in between anything can happen. You can be in a firefight, or it can be very tense, or you've just got ambience going on, or something like that. What we can do, now that we have so much memory and it's not really an issue anymore, we can write a piece of music like you would normally, but you can fade between different takes of that piece of music, if you like. So if there is a lot of action going on, you just fade at that point in the tune to "suddenly all hell's breaking loose." And when the battle is over, it goes back to a little bit calmer or hardly anything at all.  And so, switching in between at those points, it gives the illusion of interactivity, even though it's possibly—it's not just adaptive music or something like that. It's a step further from just the arcade games of playing a tune for three minutes and repeating it to the start again.

			Are there some examples of this approach?

			So for interactivity on the Nintendo 64, where we had MIDI and so we had to be a little bit careful of how we did stuff. That was more location-based activity, so we could bring the world alive. It's, I suppose, an easy example, and this is going back to Mario again, but Mario on the N64 you jump into the water and suddenly the tune changes and you've got this lovely harp playing the melody. I'm not saying that's where we got the idea from at all. No. It was all our own idea, almost. But we could do the same kind of thing in our games because our audio programmer could switch on channels when you told him to, so you go up to, for instance, in Conquer, you go up to bees and they start making buzzing sounds, but it's the tune that's in sync. So that was a fun thing to be able to do back in those days.

			[I comment on Graeme's Nitzer Ebb tattoo] I think that industrial as a broadly defined genre of music was great because it brought sound effects and music together. Have you had an opportunity to bring that love for music and sound together in games?

			Yes. Now this is a terrible confession. When I worked on a game called Blast Corps for the N64 and it was all about controlling different construction vehicles and stuff like that. So I went and put construction into my brain so, "This needs an industrial soundtrack." Whether it needed it or not. And with that I had lots of factory noises and clanging and all this kind of stuff that I was using as parts of melodies and as rhythms, so that's as industrial as it got really, that I could get away with. I'm a bit more sensible these days, and I do things to suit the project first, rather than my own little personal agenda. But that was good fun.

			There's a musical element to sound design as well, a creative aspect that people sometimes don't appreciate as being as rewarding as composing music. How do you approach sound effects in terms of design?

			You have to think of everything as the whole picture. It's very easy to go and think, "Right, I'm going to make the biggest gun sound in the world, and the biggest door sound in the world," and you can do that, but when you put them all together it's just going to sound horrendous. It's like piecing together the sound for a game. The sound for a game is like putting together a soundtrack. Everything's got to sit right. You can't just give everything more bass, because it sounds great on its own, they have to work together. And that is very challenging because there's always an arms race. You've always got someone who can't, who thinks that this sound should be louder than this sound, and then you get to a point a lot of people do when they're making some music where all the faders are up at the top and you can just pull 'em all down and start again and I think, "Right, let's mix this sensibly." Make it sound good. But that process takes years. I've been working on recently also in the past decade—are taking longer and longer, and you could spend three years on a game in-house, so what you start with as an idea for how you think a game is going to sound is completely different by the end of it. It's an organic process.

			How do you start a composition now? Do you get in where someone comes to you and says, "We've got an idea for a game, a bit like this," or is it, "Here's a game that needs music?"

			I'm lucky enough to be in-house so I can work with the team very closely right from the start. As a musician you're probably working on a different game when a new game starts. You're finishing off Game A and Game B goes into pre-production. Once that pre-production is finished and they're working on a sort of demo to show to people to see if this is a good thing to carry on with. You can then start having that sort of embryonic idea of how you think the game should sound. And it's not to say that's what it's going to sound [like] by the end of it. What I'm working on at the moment, which, very roughly, I started off with some ideas of soundtracks of what it should sound like, and now that's completely different to what I'm doing now, but that's because I've found my feet and I know the game and I know how it should sound. So you start running by yourself. And, like I said, I've got the luxury of being in-house so I've got the time to build that. With outsourced guys they don't get that time. It's like, "This is the game, write the music for it, and you've got six weeks," that kind of thing. So I'm very lucky in that respect.

			How much back-and-forth is there between you and the design team? Are you taking them temp tracks and saying, "This is what I'm thinking?"

			Yeah. It's a good way to work because it's a quick way to say, "How does this sound to you guys?" And this kind of feeling, this kind of atmosphere, rather than just trying to come up with it yourself. It's a very helpful tool to use that.

			And does your team or teams more generally have an appreciation for what music can do? Are they actually trying to just design the game for music as well? Are they respectful of your craft?

			Yes and no. It's split. Not everyone in the team really cares about audio, and that's fine for them, but then you'll get people who are very into it and incredibly focused on what they want. It's fifty-fifty. Not everyone cares about music and that's fine. Not everyone cares about how the game looks. They've got their own little interests and whatever that is. But then you get the other half who are completely focused. They know exactly what they want. It's great because if you work with, say, a creative director and you're working on cutscenes or something and he's got it up here, he knows exactly how he wants things to sound, and makes our life a lot easier because it's easier to please them if you like, because, "Ah I want it to sound...I want this, I want that." So yeah, that's good.

			You've got this cult following for some of  your music now. Back in the day, when you were writing this music, did you ever think that people would have this appreciation for game music?

			No, not at all. You can tell it's a generation thing, because I was a similar way for the 8-bit composers, but we didn't have the Internet back then, so you couldn't contact them and tell them what you felt about the music. They were these people that were just a name, really, on a credit or something. And you can tell someone's age by what games they like. It's funny, I think there must be a sweet spot when you're playing games and you're taking this in and that becomes your retro memory, if you like, and that's sort of precious to you, to that person and that's really cool. But no, I never would have imagined that something that I wrote, I don't know fifteen, sixteen years ago, someone, "Ah, I just love that. I listened to that when I was revising for my exams." It's crazy. But fantastic.

			I think you're the first person we've talked to that purposely got into this. It seems like everybody else kind of got into it by accident. You intended to get in.

			Yeah, well. I wasn't pretty enough to be a pop star, so, I mean, that was the other option, but I don't think the world was ready for my goth band at the time. So...it was either that or go back to working in a bank and that wasn't me. And I loved games. I've always loved game music. I couldn't think of anything more fun to do. So that was what I wanted to do. There was no other option.

			Do you have a game that you've worked on that you're still excited about?

			Well, TimeSplitters 2 has got to be the one really, because that was...TimeSplitters 1 was me proving to myself that I could do this, outside of Rare, and then TimeSplitters 2 was we had more time. I had more idea of what I was doing with the hardware. And those tracks have just sort of stood the test of time, if you like, and that's the one that people remember. I mean there's GoldenEye, obviously, which is amazing, but this game is all my own work. And so that's one I'm most proud of.

			Are you recording your own sound effects now, or are you mostly using sound libraries?

			It's sort of half one, six of the other. We'll go out with microphones and get stuff, but sometimes you just have to use sound libraries, so it's a mixture. I always think we get better results when we do it ourselves, just because you know exactly what you're after and you're not having to compromise. Making sounds, you can use sound libraries. They're easy to use these days because it's all digital. Again, going back to the old days, you'd get a telephone book, like a directory of sounds, which would point to a CD. You went to get a CD, which was, I think, a shared resource at Rare. It was in a room. You had to get the CD, go back to your room, listen to it, if it was suitable you'd then sample it. And then you'd send it via your sampler to the N64 via MIDI dump or something. It took absolutely forever. So thankfully those days are over. Because then you'd resample it down to like 11kHz or something, just take the life out of it. Those days are gone. 

We always find our best results are making our own sounds and recording our own. It's interesting how you find out what sounds good. We were trying to, for Crysis 2, I think, we were doing a head shot sound, and all the bad guys had helmets on, so it was like a metal crunch. And we ended up using a sledgehammer and a VCR machine, and I don't know why. I don't know why we thought, "We'll just smash that up, that'll be fine." It worked, you wouldn't have thought it, but when you put all those, that element together with, I don't know, a wood snap and some more crunchy sounds, that was the one to go with. Who needs a VCR machine anyway, these days?

			Can you talk about what you're doing now—not the game you're working on right now, but more generally, are you still doing some sound design?

			Twenty-one years on, or whatever it is, I'm still working for a game company, still doing sound design. Still doing script recording. Hopefully that will never change. I love it and every new generation brings new exciting challenges, but I can't imagine every doing anything else.
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			Selected Credits: Halo series, Septerra Core: Legacy of the Creator, Riven, Destiny, Myth series, Oni

			Conservatory-trained musician Marty O'Donnell spent 15 years making jingles before he switched to video games. He gained an army of followers through his dramatic scores and best-selling soundtracks for the original Halo trilogy. Departing from Bungie shortly before the release of Destiny, O'Donnell co-founded the game development studio Highwire Games in 2015.

			Tell us the story of how you got into game audio.

			How I got into game audio is interesting. I think I always played games. I always loved games. I started playing computer games even in the 70s, but games were for me what I could play on the Nintendo system and maybe some text adventure games on my computer. In 1993, I met a kid. he was 18 years old and he worked for a company in Spokane, and he was the son of a friend of mine. And he came over to my house and he showed me this beta version of a very cool computer game called Myst. So I played Myst, the beta version, and I heard the sound design and the music, and what they were doing and I thought, "Oh, this is exactly what I want to do when it comes to audio in games." So instead of having the sort of incessant music that played in the Nintendo games, which I enjoyed, I loved it, but I never was attracted by the fidelity of the sound or the music itself necessarily. I saw that games now were moving into an area that had high fidelity, that had voice acting. That had recorded music. That actually had real sound design, and I had decided at that moment I wanted to stop doing commercials and films and see if I could get into games. And that's what I did.

			I'm curious because you did come from film/TV, but very quickly you developed your own implementation system at Bungie, and you were doing some things that other people hadn't thought of, this bored-now switch and prioritization of sounds in the ambience. Maybe you can talk about how conceptually you made that leap.

			I think the interesting thing for me coming from film and television was that sound design and music and mixing were all really important to film and commercials that I knew all those disciplines, and in the game world, I felt like some of these things weren't really happening. Or maybe I just didn't know what the conventions were. So when I started working in games, the first game I did was the sequel to Myst, which was Riven. And the implementation was beautiful ambient sound effects tracks that were long and would loop. And at the same time I started working with Bungie in Chicago, on a game called Myth: The Fallen Lords. And they had a completely different kind of sound implementation. Everything had to be very short and compact. but they had this ability to take small loops and randomize them, and have multiple layers of things playing back. And I remember walking around with  my wife outside one day and I was just listening to the ambience on our little walk, and I could hear if there was a layer of wind, that would just randomly change, and I would hear a dog bark, and then I would hear a crow caw. And I thought, "Well, if I do it in a way that's predictable, people will get used to that. They'll hear the crow caw, then the dog bark and then the wind blow, and when it loops back around, they'll hear that same thing again, and that repetition is very obvious." So when I talked to the Bungie guys, I said, "Can I do a layer of random winds that just play, and play in random order?" And they said, "Yeah." And I said, "Can I just then throw randomly with random intervals of time, crow caw and dog bark?" And they're like, "Yeah, that's easy." I'm like, "Oh, well then that's going to make it, I'll never know how it's going to play back. And my ears will never pick up on the repetition. And you can use way less material. You don't need as much record material, but if you are controlling and randomizing the playback, you end up sounding like reality. And that was the beginning that even applied to music and everything else we did: voiceover, random lines of dialogue, so they wouldn't always play the same thing over and over again. So as soon as I saw how powerful that was, randomizing short snippets of audio, it just became such a powerful tool that we just kept developing that and making it more and more effective over the years at Bungie.

			How about the "bored now" switch? Because you've gone from games that had wall to wall music and you came along and said, "Well, games don't have to have music. We can have silence." Did you have to argue that?

			You know, it's funny. For me, I played these games, and I actually thought one of the aesthetic problems with a lot of games was there was this habit of having wall to wall music. And even early films, when they started putting music in films, they would score everything. Music was a constant presence in the film. And composers for film finally learned, and I think audiences finally got more excited about films that had music that scored the action, and then really good sound design that would take over. So the music had more power when it wasn't being used all the time. So that was my first approach, was music shouldn't be playing all the time. And then if you do have music it's more ambient and maybe is malleable, so it can stretch based on how long someone is playing an encounter, or wandering in the forest, or whatever it might be. You still have to have some element that says, "Look, this person has been listening to this piece. No matter how random and how cool it's being played back. After three, four minutes, it starts to just become background wallpaper." So that's why I said, "I need one final switch that keeps track of how long something is, called the 'Bored now' switch, and as soon as I think someone is going to be bored with this music, we get out of it."  

			And no one really argued with me on that. They trusted that I knew what I was talking about. There were times when I would notice that some people would struggle at a certain encounter, and it took them too long to get it to the climax. And at that point, suddenly there was no music. My father is one of them, who kept saying "Well, where's the music?" and I'm like, "Dad, you're playing so badly that the bored now switch has kicked in, so you don't get music. You have to play better to get the music." [laughs] So it's funny, it's not a perfect system. It's my own personal "when I'm bored with the music," so it's possible other people would like the music to play longer, but for me, it's like, "Wow, I don't want to hear this piece anymore. It's got to go away." And especially if it's a piece of music that is designed to change and adapt to what the player is doing. So there are things that happen and they stair-step up or they go back or down or whatever it is. If the player isn't making progress, and the music is just sort of in this boring state, you have to figure out a way to get out of that. Because I would say, the most important thing for me as a composer and sound designer in games is that I don't annoy the player. Sounds that are annoying I think are worse than just about anything in a game.

			How much of your success do you attribute to the implementation control that you've been able to have?

			Well, actually I think there are two sides to successful game audio in my opinion, and you know writing good music is paramount. You have to be able to write music that is likeable or appropriate or memorable. You have to know how to write good music first of all. But that only gets you so far. That's like half way there. And then the implementation side, how it plays back, how does your sound design, your music play back for the player, what their experience is, is the other 50%. So the absolute best sound design, the absolute best music that's implemented poorly is a failure. And if you have really great implementation but the music is boring or the sound design is not professional, that's a failure too, so it's fifty-fifty for me.

			You worked on the Halo series for a long time. Can you talk about  how the technology impacted your creative role over time?

			I started pretty full time doing game audio, Mike Salvatori and I had a company in Chicago that did film and commercial music, and when I decided to get into games. I had to sort of drag Mike along with me. He wasn't that interested in doing games. he stayed doing commercials, but we were still partners. But we did Riven, Myth, Septerra Core, and then we started working on this new thing called Halo. And we knew Halo was going to be amazing, but it wasn't until we were purchased by Microsoft and we realized we were going to be a launch title for the Xbox, the first Xbox and we were purchased in 2000, and the thing that excited me the most about the Xbox was that there was going to be real time 5.1 surround sound. And this to me was sort of the holy grail. It was a technological leap for the actual sound playback. Sound and music playback in games, in realtime surround, was spectacular. And I was going to do anything to catch that train. So we came out to Microsoft. Mike stayed in Chicago. I came out to Microsoft. I knew Brian Schmidt already, we were both Chicago boys. And Brian was embedded in Microsoft, making sure that the Dolby chip was in there, and the HRTF was in there. And it was a really fun time because the audio technology for the home theatre, you were finally going to have a game that played not on your desktop with little twinkie speakers, but on  your home theatre, your big TV, your home theatre speakers, and I felt like, "OK, we can actually compete from an audio fidelity standpoint, with the movies that people are watching on their home theatres." And so I wanted to be there at the beginning. It was a great opportunity.

			And how has that changed, or has it?

			Well I think for me the biggest leap was the Xbox 1 [meaning the first Xbox]. From the PC days to the Xbox 1. That console really made the technological leap from an audio standpoint. After that, the iterations of the Xbox just became better fidelity, better audio compression. So the iterations of the Xbox from Xbox 1 to 360 to Xbox ... now it's called Xbox One. The first Xbox. The chips got better. The fidelity got better. The sound compression got better. It didn't really make what we were creating from an audio standpoint all that different. We already had a really good aesthetic for creating audio for the gamer. And the music, but we had more leeway. We could have higher fidelity. We could have more music. We could have more sound effects. We could have more voices playing simultaneously. So it just took everything we were doing and just kept expanding it. It didn't really give us a sea change in how we approached things. It just got better and better, and easier, and suddenly, we almost had unlimited amounts of space to put music in, and surround sound mixes, and the number of voice files went from a couple thousand to tens or almost hundreds of thousands of files. It's unbelievable how much content we could put in a game.

			It seems to me that now that the technological problems have been mostly solved, that the game audio world is more invested in the creative development of game audio, finding what exactly is game audio and what should it be. Do you have a philosophy about where you see things going now creatively?

			I think over the last ten years, we've just got better at everything we were doing. It seemed like we could do better music, better recordings, hire better actors, everything just got bigger and better. But the sort of underlying aesthetic of what game audio or what we could do with interactive audio, or adaptive audio. It didn't really change. It just got better and more complex. Today there's a new thing happening that has to do with head tracking, and VR, and AR, which is really exciting, because it's technology that's allowing us as creators to say, "What is the person's experience when we know where their ears are. We know exactly where the audience's ears are in space, in the game? What can we create for them?" So 3D audio is actually really coming of age, because there's a reason now for 3D audio, better than there's ever been before. So that I'm really looking forward to seeing. How does that change the experience of the user? And then what does that do for us, from an aesthetic standpoint? What is music, what is sound design, what is dialogue? How does that all work now in a world where we know where the listener's ears are?

			If I'm not mistaken, Halo was one of the first American games to see a soundtrack released as a CD. Can you talk about the transition of taking this  interactive score and turning it into a linear music? Was there always in your mind some sense of what a definitive version of the song would be?

			Doing game audio soundtracks is interesting because it's different than obviously what you did for the game itself. There were certain pieces in any game that were maybe for trailers or promotional marketing pieces and they were already meant to be. So doing a game soundtrack is a really interesting proposition because you're taking music that was intended to play back in an adaptive way and then basically freeze it into a performance that's only heard one way on a CD. We had done that a few times with Myth: The Fallen Lords and some other tracks. But once we finished Halo there was a lot of music in Halo and we wanted to get a soundtrack out as soon as possible. it turned out that a guy in New York had heard the game music. His name was Nile Rodgers, who called Microsoft and ended up talking to me. We had this great meeting about making a soundtrack to be sold. And that's how the first Halo soundtrack was made. And it also launched his company that has done so many soundtracks now, Sumthing Music. But it's fun for me to get done with a game, listen to all the music that's been created and say, "OK, how do I walk the listener through that experience of playing the game, and give them an experience of each individual piece?" So I basically take the best stuff, I put it in the best order, the order I like the best, and make a CD out of it, or make a listening experience out of it. And we've been able to do that many, many times over and it's always been really fun. The last few soundtrack CDs that we've done I've actually tried to have the order in the listening order be the same order that you would encounter these pieces if you were playing through the game. So that actually helps give me a reason for putting music in a certain order.

			Has that changed the way you think about the music when you compose? Do you think about order and linearity?

			When I think about composing for a game, I'm very, very focused on what is the purpose of the music. Sometimes there's music that needs to be done for a trailer or commercial or some sort of marketing piece. And that music then usually ends up being associated with the game, which means you need to probably have some version of that in the game. But I'm never thinking about the soundtrack album until after the game is done, except for this last time when we did Music of the Spheres. It was intended to be a prequel to Destiny, so it was a singular musical experience of eight movements that would just give sort of presage the world of Destiny from a musical story standpoint. And that was the first time I actually thought about music as a standalone experience, outside the game.

			How do you approach composition? Do you think about it in an interactive way, or are you writing music and then chopping it up for implementation?

			When I start thinking about music for a game, it's almost always, number one music has to have a story that it tells. So music has a beginning, a middle and an end and it has some sort of shape that tells an emotional story. I don't think about the interactive implementation of music until after I've written something that I like, or Mike has written something that I like, or Mike and I together have come up with a piece that tells some sort of a compelling, emotional story. And then I start thinking about "OK, how do I dissemble that piece of music and make it so that it can be played back interactively?" For me, that's the most successful way to approach it. I'm sure other people have other ways of approaching it. I find that if I start thinking ahead of time about how to make something interactive, my music ends up being more boring. I don't know why. Maybe I get too balled up in the technology of the playback. So for me, and I think Mike too, we both really feel like the best way to start is to write the best music you can write for the purpose that it has, so it needs to have some sort of an emotional story that's being told, and then you can figure out a way to make that adaptive. That's worked really well for me.

			I have to ask about Paul McCartney. How did you take someone that had sixty years of writing experience with linear music and explain game music?

			Working with Sir Paul McCartney was a dream come true. I was not expecting this at all. It turned out that he was interested in doing something that he had never done before, which he does apparently all the time. He had never been in the game music space before. I was able to meet him and explain to him what was different about writing for game music than writing normal music and he seemed really fascinated by the proposal that he could try that out. What I used when I was talking to him about it was some examples of looping music, and I talked about how music looped, and I also talked about Revolver and Tomorrow Never Knows, because it's filled with these great musique concrète tape loops that Paul did, and then with a really strong underlying rhythm section from Ringo. And it made the random loops on top feel like they were meant to be in that order because of Ringo's drumming. So as I was explaining that to him, he was like, "Yeah, yeah that's cool." And then he went back to his place, I found out that he wanted to work with us. And he immediately said, "I just got out my old Brunel tape machine". The actual tape machine that he used on Revolver, and Sergeant Pepper's to make tape loops. 

			And the first thing he sent me was called a tape loop symphony, where he'd just done a zillion tape loops, and mashed them up and put them together and sent me this Pro Tools session filled with loops. And I was like, "Wow, this is the coolest thing ever, because now I hear all this stuff Paul did and just like George Martin, I could sort of pick and choose what I wanted to do with it", and Paul was really happy with that arrangement. So he was like, "I'll do whatever you ask me to do, and I'll do the stuff I think is cool and I'll send it to you, and you guys decide how you want to work with it." He didn't do a lot of hands on, game audio implementation kind of music. He just did music that he thought tells a cool emotional story, and then left it up to us to figure out how to work with it, how to put it inside our music. I remember at one point he said, "Marty, I really like the way you take my melodies and you put them into your music, and it becomes our music." And I was like, "OK, well, how much better can it be than that?" That was great.

			You work regularly with other composers and orchestrators. Can you talk about how that collaborative process generally?

			Well I actually think collaboration is absolutely the most important thing in game development. And as a composer I just don't think it's all that smart to be super-previous about it that I have to be the only one to compose the music. I've worked with Mike Salvatori since way back in the day, and it almost always turns out that what we do together is better than what we do by ourselves. He fills in my weaknesses, I fill in his weaknesses, when we work together something great, well I think something great usually comes out of it. And I've been able to do that with other composers too, and orchestrators. Sometimes we never get to the point where we haven't basically orchestrated our pieces. But, by bringing in an orchestrator to sort of look at what we've done and make another pass at really perfecting the orchestration, that's been great for us. And the same with engineers. We can do our own engineering, but getting another mixing engineer and getting another mastering engineer, getting more ears involved always makes the music better.

			There's a lot of fan music that's evolved out of your music. Do you listen to these? Do you follow it at all?

			I probably don't follow fan music as closely as I should, but every once in a while I'll hear something or see something on YouTube that really strikes me, just warms my heart because I never anticipated that people would care about music that I wrote or that Mike and I wrote, and actually want to reinterpret it, or make it their own. And it's great to actually get to the point where people are doing that. It's wonderful to hear, and I sometimes I wish I could say, "Oh, no, that was the wrong note. If you just fixed that one note, it'll be what it was." But it's people's interpretation, and the other thing for me is, a lot of times, especially kids or young people or the diet of what they listen to is maybe all electronic or all rap or whatever, and there's enough eclectic approach in our music from classical and monk chant, and big orchestral to electronic and ambient and a lot of other things, and it just gives, I had enough kids tell me that they were inspired by the game music that we did that they became music majors, and cello majors, or vocal majors. And that's just really wonderful. That's a bonus side to this medium that I never expected to happen.

			You've moved from being an in-house composer and audio director to working freelance. How has that changed things for you now?

			I've been an independent contractor again for a little more than a year, and I haven't really done actual just composing for a game. I might, but I'm so interested in how an entire game is put together, that actually I'm working with a couple other people in the Seattle area who found themselves not at a Triple-A game studio any longer, and we decided to start a little, what I would call veteran indie game company. It's called High Wire Games. And I'll be audio director of that. And so what we're working on I'll be doing even more than I've done. By the time I left Bungie there was probably nine audio people in the audio department, so I was doing a lot of directing of people's creative contribution, but now I'm going to be the only guy at the place, this little game company. And it's exciting to be there again, because I'll be composing, directing, sound designing, implementing, doing everything. And I think that's where my heart is. I don't really like writing music and then throwing it over the wall to somebody to decide how to implement something. I don't think that's my strength.

			What would you say you are leaving behind from the Triple-A games, and what are you bringing with you to create this vision that you see now?

			What I like about having and returning to a small company that's a little more nimble, and each person who is at the company has to be a triple-threat person. We all have to be able to do more than one thing. I think one of the things I'm leaving behind as Bungie grew from about twenty-five, thirty people when I first started working with them, up to almost over six hundred people, I found myself spending so much of my time in meetings, just to try to get communication going between groups. And you'd still figure out ways of dropping the ball. Like there was some really important group that didn't know something that they needed to know in order to get something done. When you have a small team of ten, fifteen people that just doesn't happen. And yeah, you might not be able to do the giant Triple-A epic project, but you can do some really, really nice stuff. So I'm looking forward to returning to a smaller team.

			I seem to hear from a lot of people that there's this hierarchy where you work as a sound designer or as a composer and you get promoted up the ranks to this kind of audio director, manager position and you're not doing the things you love anymore. Can you talk about the role of the audio director and what you bring creatively to the game?

			I'm so happy you asked me about audio director because here I am, on film, and I'm going to take credit for inventing the term, "Audio director". Now, that might not be true, but I think it's true. Back in 1996, when I first started talking to the guys in Spokane at Cyan, I realized I had an opportunity in this new field called game audio, to sort of re-design how the audio person interfaced with the team. And coming from the movies and commercial business and television, there was no audio director. There's a rerecording mixer, there's a composer, there's sound design departments, there's sound editors, there's all these different roles that are very well defined in film and television, and I always felt because my father was a director, that the concept of director was the cool place to be. I wanted to be a director, but I wanted to be an audio director. I wanted to convince the game people that when it came to moving molecules through the air, anything coming out of the speakers, should be the vision of one person. I will fulfill the creative director's vision, but on the audio side. So let me be the audio director, just like there's an art director, I'll be the audio director.  I wasn't able to convince the guys at Riven to do that. I didn't get that gig there, but I was able to convince Bungie to give me that role of audio director.

			So I'm not sure if audio director is the same in every game company. I've always felt like audio director was a very hands-on, creative, visionary role, so that person should be the one who could at least understand how to get the best performances out of actors, think about how to implement. Think about the final mix. Be in charge of composition and sound design, and putting a team together that could actually fulfill all of those content areas. But at the end of the day, the way I look at it is, if somebody says, "Oh I loved the audio in Halo," I can say, "look at my team. Look at Mike Salvatori, look at C. Paul Johnson, look at Jay Weinland. I have a great team of audio people. Thank you for this complement." But if somebody says, "Wow, I think that audio stinks." I say, "well, that was my choice. If you don't like it, it was because I made that decision." So I feel like the audio director is responsible, but shouldn't be necessarily credited with everything, but should be responsible. Taking responsibility for what's happened in the audio. And because of that I think it's a better product. It's one person's vision for the audio. You don't have a composer who is fighting with the sound designer. You don't have the voice-over taking precedence over everything in the mix, because there was a person who was in charge of that. It's different than the person who is in charge of music. But I think in some of the bigger companies they started getting in people called audio directors who really spend a lot of time with basically they're audio producers. They're sort of overseeing the production and spreadsheets and a whole bunch of stuff like that. That's not my vision of audio director.

			So now that you are the entire audio team, how will you pull this off?

			Even in a small team with a small-scale game, you still want the high level of quality, so there's still going to be sound design, voice and music, and a final mix and implementation. And I want that vision to be something that's mine, and I work with the creative director, and technical director to really pull it off. So at some point if it becomes too much, if the content is too much, that's when I can hire people to help with sound design or hire people to help with music. And I'm predicting at this moment that I haven't stopped working with Mike Salvatori. We're still in business together, and we will be probably doing some work together musically still in the future. If you say the word audio director in film, and say, "Who is your audio director?" They're going to say, "What are you talking about?" There is no audio director. There's a newer thing the last twenty years in film called music supervisors but they're not audio directors. And usually in a film, the director has the full vision for everything, including the audio, which I've always thought is a bit of a mistake, because film directors that are really visual or really story-driven, they just don't know what audio can do and if they would rely on an audio director the way they rely on an art director, I think a lot of films would have better results.

			With a few exceptions.

			Yeah, the Spielbergs and Lucases, they know how important audio is, and they might as well be audio directors, because they really do  great work with audio or have great people who are in their audio teams that fulfill their audio vision. I've always felt like in games, sound makes it real, music makes you feel. And that's like a little couplet that I say, but the important thing to me is, even when I was doing commercials and film, I would find if I didn't know who the sound designer was, they would be making some great explosion or car crash sound, and I might be composing something that would climax right at the moment of explosion and so we would have two audio things happening simultaneously. And you could only fix that in the mix, and something was going to lose out. But if I was in control of both of those areas, even if I wasn't the sound designer or the composer, but I was directing both parties, I could say, "This is going to work better with an explosion. Have the music just give me a little hole there," so it's not like I'm turning something down that compositionally should be climaxing. So you can have the music lead up to something, pay it off with an explosion, rather than a cymbal crash, and you would just have a better mix. You have a better full audio experience. That works that way in games. It's a little more complex to get that to work out. you have to have real-time mixing in the game that basically you have like artificial intelligence mixer inside the box that actually is making audio decisions on the fly. And if you can make the rules complex and compelling enough for the artificial intelligent mixer, you can do some really beautiful things.
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			Hisayoshi Ogura led the sound team of arcade developer Taito from 1983 to 2007. He made numerous musical and technological innovations in throughout the 80s. He is known for pursuing conceptual avant-garde sounds on Darius, driving FM synthesis on The Ninja Warriors, and advancing Zuntata as a unit, band, and record label.

			Interpreter: Alwyn Spies  
Translator: Emil R. Nilsson

			Can you tell us about making music at Taito in the arcade days?

			First of all, there were three newcomers in the sound section. And all three of us were given a different role. It was a very simple game, but the three of us were told that we had to give this game its final sound. One of us got told to create the sound effects. Another one was asked to make the music, and the last person was in charge of programming. The person in charge of the programming took the songs that I had made and turned them into data and created the sounds. The reason for that was that I had only worked for the company for a number of months and I didn't know anything, so I could not yet input the data myself. For that reason, the job was split into three different parts. In the end, we managed to finish it, but the degree of completion was unimaginably low. It's one of the games that I want to put behind me. But gradually I got used to it, and the company taught me how to be less critical of what I did. I gradually learned about the length of sounds and staying in key through playing the keyboard on the computer. And gradually I learned how to do the input for songs that I had made. 

			What was the general process for writing music for games at Taito?

			In our studio, we wrote everything. But the sound chips at the time, the so-called PSGs, could only produce short background music. The game was already done when we started working on the sound. We were just told to provide it with sound. 

			Now, we work side-by-side and it's a simultaneous process. As a rule, I think that's how it is in the industry now.  I think it's mainly because of the problems with time. If you finish the game and then create the music and the sound effects, it takes a long, long time. And that makes it more expensive. So, in order to reduce the time it takes to make the game and the budget, you develop everything at the same time. I think that in the game industry in Japan, that is considered the most efficient way. You compose while trying to imagine what the game will be like when it's finished. 

			Has that process changed now?

			That is a difficult question. I already stopped working for Taito – I'm freelance, so I mainly work with people who make games as a freelancer. Since that's the case, the budget becomes quite limited. That's the reality. I don't know if there are any composers who work in a really optimal environment. 

			Did Taito support the sound team and give you the resources you needed?

			The golden age for game music in Japan began in the end of the 80s and ended in the middle of the 90s. During that time, well, I don't know what it was like at other companies – I was still at Taito – and we created a team called Zuntata and we wrote game music and created sound effects. I think we were treated really favourably. We decided to make an album and I was told about it two years in advance. We made sounds based on the album and it didn't matter what game it was, we always made an album out of the songs if I was involved. That's how we worked at the time. I'm really grateful for those conditions and I think that it's really hard for people to imagine now just how well we were treated.

			One of the reasons is – well, it wasn't all thanks to me, but originally the sound team at Taito was really looked down upon. Because of that, we were told to make matching music at the very, very end at of the project. If everything was fine, we weren't told anything, but if there was a problem, we were told that the music wasn't any good. We were at the bottom level of the company, and that was really difficult, so I was constantly thinking about ways to give us a better image within the company. And that was a difficult thing. However, Darius was announced in 1986 or 1987 and the sales of the album of that game became the impetus to create the band Zuntata. At the time, I thought it was just a temporary thing. So, we created the band Zuntata and gave the band its own logo and people started hanging up posters of Zuntata on the doors in their rooms. People also put stickers on the equipment that they used, their speakers and their computers, for instance. When that started happening, we naturally started to develop group awareness – a consciousness that meant that "we are Zuntata" grew strong. 

			We were always receiving good reviews and the fans that supported us grew in numbers. Zuntata received various forms of good reviews. Because of that, the people that were supposed to be at the bottom layer of the company – this might be a bit extreme – but all of a sudden we were at the very top. The reason for that is, the people involved in the planning, they talk about the project, they say: "we're going to make a game like this…" Then suddenly, they said "well, this (part) we will assign to Zuntata". I couldn't imagine ever hearing anything like that! So, I think that we managed to completely change what people within the company thought about us. And I think that within the company, and within society, we were treated really favourably after that point.

			How did the sound group work together? What was the process like?

			We thought about a lot of things. First of all, we wanted to try to create a system within the group. That idea came up. At the time, we were nine composers, so we split the group into smaller groups with three people in every group – from A-team to C-team. We created three teams, and when somebody was making the sound, another team was doing the engineering or acted as an assistant or something. Whhen we were divided into teams, we started competing against each other (humans are quite peculiar things)! And the way we competed against each other was really interesting. "A-team did this…!" "Well, then we'll do it this way!" Then the A-team would respond and say, "Oh, the C-team is doing something weird… what are they doing?" So, when you look at the finished product, you would say, "Ah, I get it. All right, then we'll do that but we'll do it even better! Let's do the sounds this way; let's do the sound effects this way!"  The sense of wanting to challenge yourself in various ways grew stronger. So, because of that, the results were really good. And then, as to not get stuck in a rut, we switched team members once every year.  

			How did composing for arcades compare with music for consoles?

			I'm sorry to disappoint you, but the company I was working for, Taito, didn't really make many games for consoles. The reason I say that is that the number of Taito games that were originally made for home use is really small. Taito had made extremely popular (hit) arcade games like The Legend of Kage and that was the reason why they started making games for consoles. That was the way we saw it when we were working there. And we, the arcade sound group, had almost nothing to do with the creation of sounds for console games. That was all outsourced and we had no idea if it was going to be successful until it was already finished. So we were really dissatisfied with that.

			What was dissatisfying?

			Well, why didn't they let us do it? I could have handled the data for the Famicom or I could have given directions to an outsourced programmer and he could have handled it. That would have been possible. However, that method wasn't tried, and without us even knowing it, the people from the outside had created the conversions. And if you ask me, I don't think that what the outsourcers created was very good. But at that point, it was already too late. There was no way of fixing it. So I asked the people that worked on the console games why they didn't discuss things with us. And there were some people that understood my concerns. For one game – Bubble Bobble – the sound wasn't really good, so I was asked to have a look at it. But only one time. And that one time I managed to remake it. Maybe the console-making group had a certain sense of pride. It might have been something that one of my superiors suggested. That's impossible for me to say now.

			What can you tell us about Legend of Kage?

			When it comes to that game, I was asked by my superiors to provide the game with music and sound effects. They told me to finish it! The assessment from within the company was to reject the game. Regardless of that, I was told to make music and create sound effects for the game. Naturally, since it's my job, I was rather comfortable with doing that. Since it was Japanese styled, I thought that I could begin with the sound of the koto. So I began with the koto, and, well, I wouldn't say that I went as far as techno, but I fused it. And then, what I wanted to do most of all was to mix (in) sounds like kan! kan! – sounds corresponding to the sound of a sword to give expression to the sword. There were two versions of the chip – the first version and the FM sound source and the one that I felt really expressed was the FM sound source. I was able to create a metallic sound like kan! kan!

			Where did the idea for that come from?

			Where did I get it from? While continuing working, I was groping for a solution. I think that's what it really was. I still wasn't sure which direction my game music was going; how I should make it distinct. I created the music while thinking about those things – the music gradually took form while trying different things.

			Can you explain how your approach to Darius differed from other games you worked on for Taito?

			I wanted to create something, a concept and a story, that was more interwoven in the game, that was more original, and that had the same keyword as the game. That was really hard work, but in order to find that keyword, I started to think about the concept myself. I visited a lot of bookshops and the most comprehensive example would be books on psychology. I took keywords from psychology books and linked them to Darius and then I experimented with composition. If the music from a game is going to be turned into an album, that album also has the story of the game and it encompasses the same meaning. And the players then buy the album and can, for the first time, experience that truth – and they get surprised. "What is this?! Was this composer thinking about these kinds of things when he made the music?" Then, they will go back to the game centre and when they play the game, it is not the same game anymore. Now, the story and the concept that I created have entered them, so even if it's the same game, the worldview has changed. 

			Did you apply that process to other games?

			Basically, in all the games that came after Darius, I tried to have the concept as my basis and put that into the composing process. Before we talk about other games, let's talk about the Darius series. There were Darius II and Darius III and they all had different concepts. So, of course, in other games, Zoid Infinity for example, which was an arcade game, there's a young person who's a hero, but actually, he isn't a hero. We made that kind of story and then we put the spotlight on all the anxiety he was feeling in his heart and that became the basis for those songs. The time was very limited so it was just me and two other composers – two brilliant composers – and we made the music for the game. 

			Did you find other games you played also used a similar approach?

			Oh, I'm not sure I can give you the kind of answer you're hoping for. I don't play games! I'm a composer of game music that doesn't play games, so I don't have any chance to come in contact with the music of other game music composers. I think you can even call me a composer that doesn't listen to music. I really don't listen to music – when I'm in my room, I listen to CDs with the sounds of the river and the sounds of nature. Therefore, well, if it's a TV-drama or a film, of course I listen to the music and I think about it, but I don't get any chance to listen to game music. I get tired of games really fast! I'm really bad at playing, so I don't really get anywhere. So they get really boring. I know that I get bored with them, so, even now; there isn't a single game that I play. 

			Is the fact that it's boring the fault of the composer?

			Well, if a person like me starts talking about that… I don't know if it's all right for me to say this, but music that is really amazing, is really, really amazing, and music that is really bad, is really, really bad, I think. The composer isn't the only one responsible for that – I think that the biggest responsibility lies with the designer; the one giving the orders. If the designer were braver, if he believed in the sense of the composer ...Of course, it's not always true, but if it was 40% up to the composer and 60% up to the designer, I think the soundtracks would become a lot more interesting. I think they could be more adventurous. When it comes to games, if the story isn't too inflexible, then I think you could split it 20 and 80. The viewpoint of the person who is making the game and the viewpoint of an objective composer are always different. I think that if you were to create the music from an entirely objective point of view, it would become more interesting. 

			What have been the biggest changes in game music over your career?

			There is nothing more cliché than playing sad music to a sad scene, to be frank. Is it OK to use an orchestra in a RPG? I think Japan is infected with an "orchestra-sickness" at the moment. It might be a global thing, but there is zaaaaa [makes sounds] orchestral music in every single game. "Surely, that will make them cry…" No, it won't! The sense of the players that play the game is far more advanced than that. If that's the case, the people who make the game have to go even further. So, I really think that game music hasn't developed at all in the past twenty years. To put it frankly, I don't think there is any progress.  

			Why don't composers change it then?

			Because there is nobody who dares to do that! There is, of course, the assumption that the budget is too limited, but… If you think it through, it is possible. So, why do people think that it's because there isn't enough money? It's because everybody thinks that they have to use an orchestra. That's the reason! Well, you don't have to use one! If you think it'll turn out sounding cheap if you use new systems to create music, then just create music that doesn't sound cheap using the new systems! Why do people get stuck at that point? I mean, this is my personal impression, but, that's the feeling I have. 

			So, I think that the composers think: "really… again?!" But since it's their job, they can't say that. I think that is also one of the reasons. But I think that the game designers and the game producers and the presidents of the game companies should notice this. If they don't take the lead, they will not be able to make leading game music. 

			I think that we have to challenge ourselves. If you're scared to take risks all the time ... I mean, I understand their carefulness; the game market has shrunk. I understand that people want to do it gently and not cause any fuss, but if you get stuck in that situation, I think it's 100% impossible for you to create anything new. So, instead of being afraid of taking risks – just because the situation is like it is, you should do risky things. And that's the kind of feeling that gives birth to new things. 

			Is there more freedom in indie games?

			I think it's possible for both small and big companies if they try. Just because you're a small game app company with a small budget, that doesn't mean that you can't create something pioneering. I mean, the game itself determines if the idea is a winner or loser. An idea is something that can be born within anybody. If that's the case, it doesn't matter if it's a huge company, or if it's a really small company – they're equal.

			Is it possible to make those changes as a composer at a large company?

			Well, yes. The bigger the company, the fewer detours you have to make. Just like I said before, at Taito, the sound team became Zuntata – that band was created. But it's the same: I think that team should have interacted more with the sound team that worked on (home) consoles. I think that's what we regret. We shouldn't have made the console team our enemies; rather we should have worked together with them. If that were the case, they might have consulted us more, and we might not have thought so much about the budget. So, that was where our efforts weren't enough. I think that is a part of the problem.

			What have been the major differences for you since going freelance?

			When you work for a company, you get paid just for breathing (even if you don't do anything in particular). That's not that case when you're freelance.

			Has that changed your compositional process?

			You mean the way that I compose? Ah, ok, well, that doesn't change at all. I still work in almost the exact same way that I did when I was working for a company. The way of working doesn't change; the concept is the most important thing even now that I'm freelance. If you change the way you work, what is expressed in your music will change as well. 

			Can you tell us about any recent projects?

			Ever since I started working as a freelancer, I've been working on apps. I've been working on an iOS game called Vectros. I can tell you what it's all about later, but it was a game that I became very interested in. It's already three years old, but it's a shooting game that is very easy to play. However, the video expression is very interesting. It's a game that is interesting right now. I was very experimental, so experimental that some might think that an error has occurred. That's the kind of concept I created. I took sounds from various actual incidents and brushed them up and created the music. So, if you're interested in those kinds of games, please download it and play it. In Japan, there are downloads and CDs (with the music).
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			London-based sound designer Joanna Orland has worked in-house at EA's Criterion Games and Sony's London Studio. She has balanced work on innovative products like EyeToy, SingStar, Wonderbook, and Morpheus with works on series such as Burnout and God of War. She also lectures in the MA Audio Production course at the University of Westminster.

			You are currently in the role of senior sound designer. What is a senior sound designer?

			For me, a senior sound designer is someone who leads the audio vision, creatively, on a game. Now, this vision also entails creating sound effects for the game that fit into the audio world that you're creating.

			How do you approach sound design?

			What I do is, I start off by creating an audio vision, which is what the audio's goal is for the game that I'm working on. For example, when I worked on Wonderbook: Book of Spells, that was a magic game, so I had to figure out what the sound of magic was. So I did a lot of research, I watched a lot of films, read some books, an I discovered a pattern in mostly the film stuff that I watched. Basically, in a lot of films and popular culture, the magic sounds are sourced from nature. So I decided for Book of Spells that was what we were going to do as well. So I created this whole audio vision that the sound of magic would be sourced from nature. And then, as a sound designer, I had to then create these sounds that fit into this world that was being sourced from nature.

			Sound design for games seems to rely on a lot of the conventions that have been established in film. Is that just because of our cultural expectations?

			I think we do look to film quite a bit as an example of how our audio should sound, because the mainstream is pop culture, and film is a popular media, and that's what people are used to, these conventions that we hear are defined by the films that we watch. So with games, we don't want to do something so unfamiliar to people. We want them to believe in our vision, so a lot of the time we will use familiar tropes and sounds and methods that film may use, and that's because—you know what, it's effective, it's proven, it works. So we're not reinventing the wheel in games.

			What do you think makes great sound design—what games stand out in your mind as having great sound design?

			I think great sound design comes from having that vision. I think if you're just creating sound effects from a list or just to an object in a game, it doesn't create that audio world. But what makes it great is having that vision and something cohesive, with a strong identity. 

			Great audio—there's so many, how do I choose just one game? There are so many games with great audio, it's really hard to choose just one, but I'm a huge fan of The Last of Us as a game, and their sound design. I think it's brilliant how these characters are brought to life, and there are really good acting performances as well, and you would definitely say that's filmic quality. I'm also a huge fan of Red Dead Redemption. I think the sound in that is brilliant. The ambiences in particular are just beautiful, and it's one of those games you could just ride a horse though the desert and have this amazing audio experience without anything else going on, and I love it, I think it's great.

			What do you think the challenges are for game sound designers as opposed to other media?

			I think, with game sound designers, we are always a little bit hung up on technology. Whereas, in film, you don't have to worry about how you're going to get that to sound in the film, because you just make it to picture, and it's done. Whereas, with games, it's an interactive medium, so you need to worry about implementation, and you have to make sure your game sounds good no matter what the player is doing. So that's a huge challenge, to consider whatever the player could do at any point in time. You have to make it sound good for whatever they're doing.

			What have been some of the significant changes over the last decade of your career?

			I've been working in game audio for a decade or so now. And it has obviously come along quite a way. We've changed consoles. We've advanced. And the biggest thing is we now have more space for our audio on the console, so we can now do these Hollywood things we've always strived to do. And it's a lot easier for us to do it because we don't have to worry as much about compression or fitting in all the assets into a small amount of space.

			Can you talk about the emotional role that sound design plays in games?

			I believe that audio plays a huge role in the emotional effect on the player in the game. Audio is what is manipulating them emotionally. We can use almost psychological tricks to ensure that they are feeling something without them even noticing because when audio is done well, no one notices it. It's only when it's done wrong or poorly that people take notice.  I believe, with audio, if your audio is well thought through, you can use emotional tricks. So for example, with the horror genre, there's quite an obvious pattern that film does with the soundscapes, you know, the environments are always very abstract and hyper-real, which is an exaggerated form of reality, and the character sounds are always very naturalistic and realistic. And I believe it's a psychological trick because the player, if it's a horror game, or the viewer, if it's a horror film, can feel the emotional attachment to the character, because they recognize the sounds as human and as fragile, almost because it's very naturalistic, and almost frail, in their human elements. But then when this character is placed in this really hyper-real environment, there's a tension that's created because this character that they believe in, because they've got an attachment to them, is put somewhere very unfamiliar, which is scary and unnerving because this environment sounds really alien, and they don't know what can happen to this character  which they've got an emotional bond with.

			Are you custom-recording your own sound, or are you using libraries? How do you go about making a sound?

			To make a sound, there's no one way. So it's a combination of using existing material that comes from libraries and also going out and recording your own source material. And I might sometimes take something out of a library, tweak it a bit, and use it, but most of the time it's taking lots of different elements from different sources and putting them together in a new way to make a new sound.

			You've been teaching sound design for a few years now. What are some of the challenges of teaching sound design?

			There are many challenges when teaching sound design because if someone doesn't already have that background in sound design, a lot of the time they don't even know what it is. And they certainly don't know what it entails. So I think the first obstacle to overcome is just getting people to understand what it is a sound designer does, for a living. Again, sound done well goes completely unnoticed, so you have to get them to notice the sound that's doing its job and not being noticed. So some of the challenges are just getting people up to speed, getting them to understand the possibilities of sound. A lot of the time, picture is prominent in the medium that you're focused on and people forget the importance of sound.

			Do you think there's sort of a general lack of understanding or lack of appreciation of sound, which has to do with the fact that you only notice it when it's bad?

			I think people don't respect sound as an art form that much because, yeah, you don't notice it when it's good. You only notice it when it's bad. So when people think of sound, they might think of some of the bad examples, which is a shame because the good examples, sound makes you feel, rather than hear. And that's what it should do.

			Why did you decide to go into games?

			It's going to be a terrible answer, because it was a fluke. For me, I got my start in game audio in an unconventional way because I never set out to work in game audio. I knew I wanted to work in sound, but no one told me game audio was a possibility. And part of it is, probably, because I am a woman, I am female. And part of it is because, at the time, it wasn't as mainstream. It wasn't as acceptable to go into game audio. And everyone wanted to go into radio or music or film sound. Games, they weren't even an option. But I had done some studying in sound. I did my undergraduate degree in radio and television arts with a major in audio, and then I did some  interactive studies as well. That was in Toronto, and then I moved to London to do an MA in audio production, and that's when I really started focusing on sound design. And after graduating I was ready to become a sound designer and I saw an advertisement for the position of a junior sound designer to work for the company that made Burnout, and at the time Burnout was the only game I was playing. I was quite obsessed with it. So for me to see a junior sound designer position, plus Burnout, I went for it. And, luckily, I got it, because it was almost fate.

			I understand they pushed you into a first-person shooter right away?

			Yeah, it was funny, because I was so excited to work on Burnout, and then when I was put on Black, which is a first-person shooter, I was initially disappointed, which is hilarious in retrospect because it was an awesome game. And I learned so much. I wouldn't have had that opportunity on Burnout in the same way. So for me, I'm really lucky I didn't end up working on Burnout right away. I ended up getting this completely different experience that I wasn't really prepared for, but I was thrown in the deep end and I came out swimming.

			What is a game that you're really excited about having worked on?

			I guess I'm still really proud of Black, even though it was many years ago, and it was the first game I worked on. I think I'm the most proud of it because I learned the most, because it was my first game, my first chance working with game audio. Again, I didn't even think of game audio as a career option for me, and when I got to work on it hands-on, it was just this revelation. So for me, I'm still really proud of Black, because it kind of formed the basis of everything that I've done since.

			For me, being a sound designer, it's all about the creativity, and because I'm in game audio, technology is obviously a huge part of it, but I strongly believe that technology should be a means to an end in what we do. Technology should support the creative vision and not the other way around, unless you're making a simulator or a tech demo. It's the creative vision that we want to explore and we want to develop. So I think people shouldn't get so hung up on the technology and just use it as a means to an end.
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			Making her debut through the Sensible Soccer and Sim franchises, Parnell currently heads audio production company Magicbrew, where she balances work as an audio director, sound designer, and voice actor on a wide range of titles, specialising in casual browser/smartphone titles and cartoon-based licensed games.

			What is sound design to you? How do you explain it to someone at a cocktail party?

			If it's at a party and I get asked, "What do you do?" and I go, "I do sound for games," and they'll say, "Oh, so you write music." And I'll say, "Well, no, actually, I don't write music." But sound design is everything that is not music and not speech. Not voices. It's all the other sounds that you hear, whether they're the explosions or the gunshots or the interaction sounds, menu sounds, the ambient sounds, the waves, the birds, all these things. That is sound design.

			Do you break these roles up and have someone that specializes in ambience, or the interface person?

			Well, Magicbrew is actually very small. The company is primarily myself, but because we do contract work, it expands and contracts depending on the work that's going on. So when I'm working on a project, I know people that are very good at foley sounds or doing sounds to animation and they're fantastic, and I know that I can give them a set of animations and they'll do really great sounds. And then there are some other people who are really good at the technical side of things and planning and speccing out how the sounds are going to be implemented. And the overall technical design and areas like that. So I'll bring in, it's all about bringing in the right people for the right job.

			You mentioned foley. Can you explain what foley is, and do you use a live foley stage?

			Foley are real-life everyday sounds. They're not abstract sounds, they are the creak of sitting in a chair, the opening and closing of a door. The opening and closing of a window, opening and closing of a handbag, real-life things that you touch and you use. Yes, well, it really depends on the project and it depends on the budget, which always determines what you can do. I've worked with foley companies that have a foley stage and foley artists. Also, as well, I've worked with people that work with foley within a film, so they already have a great resource of their own recording and their own personal libraries that they've built up over the years.

			The other aspect of sound design is those more abstract sounds, the designed sounds. Can you talk a little about that process for you, because it's not just a matter of recording the sound.

			Sound design in its purpose is very, has multiple purposes. Firstly, it's to reinforce what the gamer is doing and their connection within the game world. So when you make an interaction with the game world and you get the audio feedback from what you were doing to feel that you're immersed within the world and that what you are doing makes sense. But then there's the other side of sound design, too, which is very much more on the same lines as the purpose of what music does. So it can influence how the player experiences a game—how they feel. Do they feel tense? Do they feel scared? Do they feel happy? Does it feel fun? If it's an arcade game and it's high-adrenaline and you're scoring loads of points, how does the sound make the player feel and that all comes in together, so it's not just about ticking boxes and, "Oh, this door opens and closes." How does it sound? Does it close softly? Is it slammed shut? What is the emotional impact behind that sound? And also the other elements, as well, especially with ambient sounds, is what is the context that you can give within the sounds? What information can you give to the player that you don't have to spell out in story and dialogue? How can you fill in the gaps? Games like BioShock do it phenomenally well. They really give a sense of the setting, the time, with the music that's played within the world, the ambient speech. All of these things can kind of build into to making the game world give an identity, to make it unique and to really bring the environment to life and reinforce the purpose of the game and the story and the context at that particular point within the game.

			You have been involved in game audio since 1997, nearly twenty years ago. What have been the biggest changes you've seen over your career?

			Oh, there's been so many. When I started out in '97, most of the people that worked within sound generally tended to be composers that did sound effects as well. And that's completely understandable because of how the technology was up until that point. But when I started breaking into games, there had been some massive changes with PC gaming and the boom of PC gaming and the progress of PCs, as well, and how much more powerful they were becoming. CD music, massive changes with CD music with PlayStation, and then you had the N64, more memory, and then the PlayStation 2. So when I started in the industry, there weren't that many of us that were just purely sound designers, and our focus was on the sound effects and not on the music. I think if you're a composer and you're passionate about writing music, that's really where your priorities are going to be, and I think that there was also an assumption of, with sound effects, just grab a few sounds out of a sound library, and just chuck them in, so that's what sound design was, just picking out some explosions and some bird tweets, and putting them in the script or giving them to the programmer, and just mixing the levels and that was it. So the whole art of sound design, even though it was fully developed in film industry, was only really starting to emerge over this time, and the appreciation of what sound design could bring all started to change about this time. 

			And it was all a combination of the new platforms, the PlayStation 2, the Dreamcast, the N64. More of the content that we could have in, even though it was so tight. But also, as well, how much more sophisticated the technology was becoming. And really starting to look at techniques like granularisation, manipulating parameters like pitch, and volume, delay. All of these things that could randomize a sound then to keep it fresh and not to be the same repetitive sound playing over and over again. But making the most out of the sound assets. The actual wave sounds themselves are very expensive within memory, but what you could do with these parameters is really keep it fresh and keep it natural. So I started in '97, and I had work experience with Richard Joseph, who was an audio legend. I was so lucky—a family friend was working at Sensible Software and I asked if I could get some work experience with them, and he put me in touch with Richard, and we just got on like a house on fire. We had the same sense of humour and we had so much fun. And I think he enjoyed that I came in pretty [fresh], just having done a two-year music technology college course and pretty clueless, really, and just coming in with lots of ideas. It was a good combination. He passed onto me his skills of how to manipulate sound and how to make it sound good, and how to EQ, and apply processes and events for the sounds to sound good. And I came in with all these crazy ideas. 

			Can you give me an example?

			One of the big projects that we worked on was Theme Park World. They outsourced all the ride sounds to us. And a really good example of this fresh use of how to manipulate the sounds was for the rides. We were playing with chopping up the sounds into little chunks, and they had to be the same length, and then randomizing their playback, so that for the tracks of the roller coaster you could have a "chink chink chink chink chink" but then it'd go "cho choo chooo chooo" and play it back that way. I remember that when we were working on the roller coasters, we were really stuck with what to do with the screams for the roller coasters, because in the sound libraries the sounds of the roller coaster—you didn't just have screams on their own. But we really wanted to have children screams, and you can't really just get in a few actors and...Well, you could do, but in this game there were cute little children running around, so one of the ideas that came up to Richard was, "Well, why don't we just go to the local primary school and record the kids?" So he contacted the primary school and so we had it arranged that in their drama class we'd go out to the playground and record them screaming. But instead of recording them together as a group, we recorded them individually, so that we could play them back as a group but randomize the pitch, the volume, delay settings, so it just sounded fresh every time. And going out and recording sounds is so much fun. I remember some of the kids were really excited and couldn't wait to scream their guts out. And there was one little girl and she was so shy, and she was like [pulls face], so I said, "Oh, come on, come on, you have a turn, too." And she got behind the mic and she let rip the loudest scream, like, ear-piercing, like you were expecting windows to smash. It was brilliant. And it really added that energy to the roller coasters and to the game sound, and just how you'd expect it to sound, and the feel of it was fantastic. 

			A couple of years ago I was recording with two guys I was working with and we needed to get some natural water sounds and splashing sounds and rippling sounds. We got to the reservoir really early in the morning. It was so quiet. We were so lucky. It was a beautiful summer's day. It was dry. There wasn't any wind. There wasn't any birds. It was brilliant. So first of all, we do the gentle splashing around, you know, and that was all very good. And then we went looking around for things to chuck into the reservoir. And that's when the security came around and told us to move on [laughing]. We managed to get some good splashes before that point, so that was good.

			You also do a bit of voice and dialogue. Can you tell us about what some of the challenges are for voice in games?

			The challenge [is] context for the performance, because you can record people together in groups now for dialogue, but this is still quite relatively new. But quite often you'll be recording a voice artist on their own, whether it's to perform for in-game action or for the narrative, but it's different to, say, film on set, because you're surrounded by the set, or within the set that's been created, so you're already surrounded and filled with the context. OK, with a green screen that can be different, but you already have that context. You have the context of the actors that you're acting with as well, and the story, whereas within games, quite often a voice artist may be just brought in for maybe a few days or an afternoon to provide some... I tend to work a lot with non-word voiceover. Just general emotes for the games. And they tend to be really loud stuff. Screaming, battle cries, or cute laughs and giggles, all these different things, so context is really important. And mic placement as well. You don't want a narrative mic close up when they're going to be screaming their guts out. And, you know, the context of the distance as well, so I tend to try and collate as much information as I can give to the voice artists to provide them with context.  To explain to them what's happening in the game at that point. To provide screen shots, videos, playblasts, animations or videos of the animations. Anything that you can to provide them with the contexts so that they can create, they can absorb themselves within that game world. And they can do the best performance that they can all within the game.

			Are there specialist screamers that you work with? I imagine it's quite difficult to do, actually.

			There are people that are very good at that. I was doing a voice section at Mark [Estdale]'s, actually, last year. And also as well voice direction, it cannot be underestimated how a professional can really bring out the performance of an artist. But we had to do these sounds of battle sounds, battle cries, and cheers, and it was all very gruesome and very...We wanted it to be very raw and very gruesome and full of loads of energy. We managed to get fifteen actors into his live room, and he put up several mics around the room, and he conducted it like an orchestra, and he arranged it like orchestration as well, he thought about the different depths of the voice, to have the deep tenors and the more mid-range and higher voices, and it was incredible. And they all fed off each other, and the energy from that performance was just phenomenal. It was so intense. It was brilliant. But they were all bouncing ideas off each other, and there's a little bit of competitiveness as well, which is pretty good, and in the end they were fantastic, but they didn't even really need a briefing because theses actors have worked together so much in the past, have worked on Lord of the Rings, Game of Thrones, Rome, these kinds of games, you know, they work as extras on these productions. So yeah, they are experts on doing these types of emotes, yeah!
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			Leonard J. Paul has worked extensively as a video game sound creator on projects as diverse as NBA Live, Sonic Rivals 2, and Vessel. He is also a talented chiptune composer whose music was featured on Retro City Rampage, and is the composer for the Beep film project.

			Let's go back to your programming days. What does an audio programmer do?

			I started out actually wanting to do graphics programming, so I started out at Simon Fraser University in 91, doing just general programming, and then in 94, that's when I got an offer from Electronic Arts to do a co-op so that's like an intern, and it was paid which was really cool, so I actually made money at it. It was supposed to be for eight months. I did four months and then I did another four months, so I got hired back again. But as far as an audio programmer, really, there's different things that you can do.  The way that I view it is that there's three different levels. What I did when I started out is that I was an audio tools programmer. So what that person does is that they basically make the job easier for the composer or the sound designer to put their sounds into the game. So they make software that's custom built for whatever systems that particular game company is using for their games, and it allows them to just be faster about it and to be able to view their work quicker, and to be able to basically not waste a lot of time with the technology. We have tools now like audio middleware like Wwise or FMOD Studio and those weren't around in those days. There was more the lower-level stuff that were audio libraries. But that just allowed the audio coder that was working on the actual game to put their cod in easier without having to specifically write code for the actual hardware. 

			When I started out I was an audio tools coder. When I was working on Need for Speed,  I was a library coder, so I was doing the drivers to make things run on PlayStation 2. And so that's the low-level code that sits between the game audio code and then the hardware. So what it does it basically abstracts out, makes it so that you don't have to re-do the code for different video games, you just have your game audio code that says, "play sound" and you don't have to worry about if it's playing on a Sega Genesis or a SNES, it just knows to do the right calls, and it does it. But on the tools side, that's where you have to change the code. So it's the same thing as graphics drivers. You've got your NVidia or whatever, Intel, and so there's graphics drivers that tell the chips what to do, but the actual driver has to make sure that it works, with the actual hardware. So there is that lower level, that's where the audio tools kind of thing feeds into the driver, and then in the middle part you've got the game audio coder, and what you do is that they get events from the game that are like say footsteps or gunshots or music calls or something like that. And then what they do is take events from the game and then they code up stuff, specific to that game, and then it talks to the low level audio code. So there's a couple of different areas that you could be a game audio coder. And I'm sure there's more that you could sort of split it into, you could also do like another level above that which would be audio scripting. You could do with, say Python or Lua or something like that, and say if you're doing game audio implementation that that might be part of your role as a technical sound artist, is to actually do scripting, which actually is sort of light level coding. And so that would sit sort of at a similar level as that middle game audio code layer. 

			So there's different ways you can kind of stratify it, so I've sort of done all of those different levels, but definitely the most difficult part is doing the low-level audio driver stuff, where when I was working on the PlayStation 2, we were coding in assembly, so that was where the IOP, the input-output processor and that's actually the same chip that they used for that space probe that went out and took pictures of Pluto. It's the same chip that was used for that. So, there was some pretty interesting programming back in those systems.  That's a general idea of audio coding.

			In your role as an audio programmer, how much creativity could you have? Was it always them coming to you saying "We want to do this", or were you able to say, "Hey, you could do this!"?

			There's actually a lot of possibility for being creative in coding, but the thing is that it just comes down to politics a lot of the times. So, say at Electronic Arts I had a lot of leeway when they were like, "Oh yeah, that guy's doing a great job!" and when I was working on Need for Speed at the beginning, what I did is that you want to basically make things run as fast as you can, so say like you don't want the audio causing process to happen where it blocks the graphics, so that you're playing a racing game and then it stutters for a few frames and you're like "Oh, what happened there?" "Oh, we're loading something off of the disk." And when it loads off the disk it actually has to look on the DVD and find it and then it comes back. Those kind of mechanical processes are really slow, so what you do is you basically say, "look for that, and then oh, come back to me, when you've found it." That's sort of an interrupt way of programming rather than a polling way of programming, where you're like, "Oh, are you there yet? Are you there yet? No? OK," and then that would block the game, whereas the game could be doing all of this stuff at that time, but it's trickier to do the interrupt method where you've got one that's sort of like, "OK, let me know when you're ready" And then the game doing its own thing, because then when the interrupt comes back, you have to wait for the game to be in a good spot to say, "Oh, hey, I've got this thing that needs to get done," right? So when working on Hot Pursuit, one of the things that I did is that we brought down, we had these things that are called peaks, and I brought some of the larger peaks down to a tenth of their size. So what I did is that I took those things that needed to be processed and then I chopped them down into smaller chunks and then distributed those so that it wouldn't impact the frame rate as much. So that was kind of creative. I was allowed to do what I wanted to there. And on other games it really depends. Sometimes you can have, you can just be micromanaged as well, so sometimes there will be people there like "No, we specifically want you to do it this way." 

			When I was working at Radical Entertainment, I actually had this guy. I was working there, and he would actually look at the code that everybody was checking in, because he was the technical lead, and so he would actually basically sort of like it's almost like reaching into your back pocket kind of going, "Oh, no. We're not putting that in the game. Oh no that might be a problem". So there was all these things that you can do creatively that might cause something technically kind of bad to maybe happen, and so he was very tight about that programming stuff. So sometimes you can run into issues there, where you're like, "Yeah but there's a possibility that this could do something really cool" and they're like, "Well it might cause the game to crash." Well yeah, sure, anything can, but really, do you want it to be kind of cool or do you want to really do that sort of straight and narrow. So it really depends which company you're working at and really waht their company culture is like.

			Anything else from your programming days you'd like to share?

			Well, I mean, one thing is that when I was first working at EA, so talk about an older story, so that was 94, I started out doing quality assurance, so I was actually trying to figure out bugs in the game, and stuff like that, so it wasn't related to audio. And then when I got hired back, that's what I was actually programming. I started out doing graphics, and then I did this little Easter Egg for NBA Live 95, for the last little chunk of it once they sort of trusted that I knew what I was doing. And so basically if you lose the finals, you go golfing. So what I did for the Easter Egg is that I brought in a whole bunch of assets from other games, so basically the golfing game, and I think I brought in some graphics from another game as well, and put those together, including the sound as well, and so this is on the Sega Genesis, and so at EA they had this super top-secret audio engine possibility where the Sega Genesis really only allowed you to play back one sampled sound at a time. But at EA, they had not only that you could play back two sounds, but they also had this top secrete like ten to one audio compression that they used for speech. So there was all these different things that basically that you couldn't talk about that were really cool things that you could use in the game that you programmed.

			So anyways, when I was programming this Easter Egg, I talked to Kevin Pickell who was the lead programmer who had done the programming for getting two sounds to play at the same time, and I asked him how he did it and he wouldn't tell me. So it's like, "OK, great, thanks. I work at this company but it's so top secret that they don't even want to let you know how to do certain things." What they did is software mixing, so that they'd take the two sampled sounds and then they would downmix them down into one, but the tricky part is to do that while the game is running at the same time. So if you remember from games from the Commodore 64, sometimes the games would actually stop playing if there was sampled sounds, simply because there was so much processing and just getting the samples out there, that it would be difficult to play any sound or sorry to play any graphics at hte same time, so that was interesting. So they were like, "No, we're not going to tell you" but he was very smug about that he was able to do this particular coding feat. So there was that. [laughs]

			You worked on some sports titles for EA. What do you think is unique about sports game sound?

			The sports stuff for me, one of the core things, the reason why I liked working on sports games, and still do, is that unless you work on like the UFC game, they tend not to be super-violent. So I kind of like that, just from a personal standpoint. So I worked on a lot of basketball games. Worked not so much on the soccer game, primarily basketball basically. So the thing that's tricky about it is that you just have that uncanny valley I think a lot. Because people watch sports and they know their players and stuff like that really well, so these days when I watch sports games, I'm kind of like, 'Wow, that looks kind of is that like a real game or not?" Especially the FIFA because they can zoom out and you see the whole picture and it kind of looks like, they've got the animations down well enough so that it looks pretty naturalistic. So I think that's a big thing, is that with the audio it's kind of that audio uncanny valley, where if stuff doesn't sound totally right it really pulls you out of the experience. One of the huge things is the crowd sounds, so at EA we definitely worked a lot on the crowd sounds, and so they had their AIMS audio engine, making the crowd sounds a lot. Actually one of my first uses of granulation was back at Radical Entertainment, where I had a very short crowd sound sample and it's not total granulation, but basically what I did is I just cut it up into little bits and then I would just sort of hock it between those, to actually get the sound so that it wasn't just playing that sample over and over again, because back in the PlayStation one days you're working with a miniscule amount of RAM. And another thing as far as the uncanny valley thing is that NBA Live 95 game, the thing that was the big feature was ... oh what's his name, the guy with the crazy hair?

			Dennis Rodman? 

			Rodman, yeah. They had Rodman and they had it so that he had his whatever the hair colour that he had of the day and they put that into the game, so it was just like, that's funny. Not an audio thing but it's graphics.

			You mentioned granulation. Can you explain what that is and why it's useful?

			When working with game audio, the typical way that we work with sound these days is that we sample sound. So what we do is we take a real sound event and then we record it into a microphone, and then we store that digitally somehow. So really, the way that that works is that it sort of putting the sound to like a grid. It's quantifying it both sort of through time and then through a sort of sound pressure level, sort of volume. So you do that and then you can store it in a digital medium and then you play it back. The problem with that is that with video games, is that you don't know what is going to happen next. So let's say you've got a car chase and the car is squealing around the corner, well, what are you going to do? Are you going to really record even a hundred different possibilities for that tire squeal, and then Oh, it goes off the edge of the pavement and then it hits the gravel, how are we going to transition between those? That's what you have to do in games all the time. So with granulation, what it allows you to do is you have that original sample, but then you cut it up into little bits, and what you can do is you basically explode that into a bunch of grains, and you can individually control all those grains, the pitch values and how high or how low that sounds. How loud it is. And then also you can change the texture of the sound, if you play a lot of grains at once it produces sort of a different audio texture. If you instead of just playing a few grains at the same time, so it really gives a way of making the sample malleable, so that instead of just having this two-dimensional picture that you're trying to stick onto this even that might or might not go the way that you want it to, it's like slicing the picture up into little bits where you can bend to the curves of the way that the interactivity is actually going. 

			So I spoke twice at the Game Developers Conference about granulation and when I went to Simon Fraser University I learned from one of the guys that not so much necessarily invented it, but popularized it. His name is Barry Truax. And so that was where I went ,"Man, there's this thing called granulation that would be awesome for video game, because instead of trying to get this one sample or multiple samples where we're sort of just sticking a two-dimensional picture on top of this three dimensional constantly evolving interactive event, this would be a great way of bending it, and just making it so that it really to me comes alive because you're marrying the two together so that they stick together, and then it just makes it really a lot more immersive for the player, which brings up that whole tire squeal example, when working on Need for Speed, we did actually have a producer just say exactly "Oh, well, why would you be spending all this time with all this technology for this car engine sound? Why didn't you just record the car engine?" Yeah, but there's a limitless amount of possibilities that the car can make! So basically the fun part there was that we got to drive around one of Don Mattrick's Ferraris, and they actually dropped the transmission in it. So that was a fun time. He can afford it though. He's doing fine.

			So how does granulation relate to other procedural audio?

			Well, with granulation it's just being able to take the sampled sound and playing with it, so either you can keep things quite based in reality, so you keep them realistic, or you can make them totally fantastic. If you've heard of this thing called PaulStretch which basically allows you to take a sample and stretch it out twenty, thirty, forty, fifty times, and so people on the internet have basically taken whatever... say a theme to a movie and they've stretched it, like Jurassic Park or something. And the thing is, is that it's almost like putting a magnifying glass on the sound, because when you play back the sound super slow using those grains, is that you can really focus in on how the timbres, the textural quality of the sound evolves over time. Whereas when you hear it in realtime, it just blurs past. And that's another thing that's hugely difficult about working with game audio, on the coding side more-so, is that it's a realtime system, and so most people don't understand how difficult that is as a programmer to work with the system where you can't just go "Oh, let's play this level and oh, there's a click there. How did that happen? We'll just slow it down". You can do that with graphics, you can just slow the frame rate down, but when you do it with audio, you lose all the quality of the sound. You lower the pitch to a point where it just becomes unintelligible. Thos kind of things make it very difficult to ... to program audio. So one hand you've got this real-time system that it has to be feeding the sound driver 48000 samples per second, for each of the seven plus one channels. So you've got this data flow that's happening all the time. And to maintain that and not have the game interrupt it where the game is like, "Oh, hey, we're doing this AI process that takes this amount of time" and then you miss your window for when you can start stuffing the buffers for all the other channels, and then it's like, "Oh, hey, we heard a click in the audio". It's like "yeah, well, you took my processing time. How am I supposed to fit that in there?" So these are things that as a game audio coder you're just like, "Really? If you starve me, or choke me, how am I supposed to get the job done?" The audio simply stops. my favourite audio bug is like "Oh yeah, game crashes. Audio stops." Oh no no, wait a minute, the audio stopped first and then the game crashed. Well probably what happened is that the audio buffers got starved out, and then the game crashed. Sometimes the audio buffers can keep running and then the game will stop first.  Audio programmer problems.

			What is procedural audio?

			Procedural audio for me is when you produce audio purely from mathematics. So you're basically using the language of symbols, being mathematics, to create an audio event that usually has some sort of mapping where we can understand it in a real world sense. So looking at it in a visual way, procedural audio is similar to taking a picture of something, where you've got, it looks like what you've taken a picture of, and then it's like getting a robot to do a tracing of it or a drawing of it and to try and figure out how do we approximate that so that you get the same effect from something that occurs in real-life to something that is entirely simulated. So procedural audio is really the same thing as what you're doing with graphics all the time. The graphics in general are almost all procedural these days. Back in the day there was so much processing to do that you would maybe record little videos and stuff like that for cut-scenes. So you'd have actors and that sometimes happens these days. Something like Myst or Choose your Own Adventure-type games. They would actually have actors and record that cut-scene, there you go, and then you go from different cutscene to cutscene. So that's kind of like having sampled sound where you've got the sound sampled, and then you go from different things. Whereas procedural audio is really trying to figure out a way of simulating audio through mathematics. So say something like granulation, I still believe is procedural because you're  using the sampled sound as an element which is from the real world but then the playback mechanism, all the control structures, that is entirely procedural, and that's the reason why all sorts of different granulation engines will actually sound different, because you're basically re-constituting the sound, or creating  a new one, but the process of having these thousands of grains occurring every second depending on how you envelope them, how they come in and out so they're not popping and clicking, that will totally change the way that it sounds, so say something like Wall-E's voice. That's granulation, where Ben Burtt has simply sampled his voice and then using Kyma he was able to sort of bend things up, where it gets that sort of choppy thing, and that's where the grains are coming in and out, so depending on how many grains you have, you can make it sound very robotic like that, or you can make it sound very natural, which is what our friend Auto-Tune might be doing. They can do it in different ways, but you can do an Auto-Tune effect using granulation. They also  use phase vocoding I think for Auto-Tune, but you can do those kind of pitch sort of adjustments using granulation.

			You started out with this very technical background, and then moved towards making music and sound for games. Tell us about that  switch.

			I think it refers back to your earlier question of with when I started out doing audio coding, I really did love it for the technical challenge. And also combined with the creative challenge of "Oh, hey I want to be able to produce this aesthetic effect. I want to create this kind of feeling in the person listening to the audio". As teams got bigger, through the 90s, that became for me more difficult. I had less, I became more of a cog in a system, so doing the programming stuff, it felt like we were a little bit more siloed, separated from one another, and I felt like with doing content, either doing sound design or doing composition ,that I would have more control over what I was actually creating. And it's also one of those things too that I think it's "poor me" but with being an audio coder you can't really sit down with your friends and kind of go "oh my god, look at this thing. I did hardware enveloping on this and I reduced the clicks and stuff". Nobody cares. Nobody cares. they're just like "...and?" I don't even know what an analogy is. It's basically like you're producing ... you're not even producing a car. You're producing the manifold or something. You're producing this cog that's inside of this system that nobody cares about. 

			So I just found that be tricky after a while. I had basically split my major between doing music and electronic music and doing coding, and I just found that I actually made very few friends on the programming side, and I almost all the friends that I have are from the music side, and I think it's because I just really, when it comes down to it I feel like I am more of an audio feeling-ish type person. I felt that doing the audio programming was cool for me. Whatever, I'm so smart kind of thing, but it did become kind of isolating after a while, whereas doing composing it was immediate where you show someone your work and they're like "wow, I feel like this." "Yeah, cool." You show them the printout of your code, and they're like, "OK, whatever. You're one of those people." So for me I like to straddle both and then I also like to put a foot... well a third foot? I don't know. I like to go between the technical, the artistic and the educational. I like to straddle those boundaries.

			Tell us about Retro City Rampage.

			Retro City Rampage was born out of basically a brainchild of Brian Provinciano. Incredible guy. Amazing programmer. Great guy all around, But he just had the great chops between being able to program, he also did the art at the beginning. He wanted to do the sound, and he also kind of tweaked some of the sounds, which is totally cool, totally fine.  He also was amazing at marketing, so it's very rare that you get somebody that's creative, technical and then knows how to market to people. So that was sort of the triple-threat that Brian is just incredible at.  I met him at Backbone Entertainment. I was working on a game called Death, Jr. No, actually I was working on the one after that. I was working on Sonic Rivals II for the PlayStation Portable. So Brian was a programmer there and he just called me and said, "remember one time I was like hey, I'm working on this game... I'm just working on it on the side for fun" and he was totally like a homebrew kind of guy, so he actually had his own little dev kit for the NES that he made, and he would post stuff online. That was in the late 90s, so that was still pretty cutting edge to put stuff on the internet like that at that point. And so he showed me it and I was "Oh, awesome". Sort of like Grand Theft Auto but he was actually running it on an NES emulator. So that's sort of where things grew out of for Retro City Rampage was that combination, and the original name, one of the original names for Retro City Rampage was Retro Theftendo, so that was one, and there was another one as well but I forget that one. So anyways, Brian is a great programmer. He also did the art, and did all the marketing. 

			And one of the incredible things on the programming side is that it's probably almost in the Guinness Book of World Records, or at least it's up there as far as a game that's been released on an insane amount of platforms. I think it's been released I'm going to guess and say twelve or something like that, but basically he's done an amazing job there, and the way that he describes that is it's not that really actually a difficulty with the programming, it's more the technical requirements of actually getting it so that you can talk to Sony or Nintendo or Microsoft. We had a little problem with Microsoft. Not a big problem. It was smallish. So different platforms, tricky. As far as my involvement with Retro City Rampage, he came out and saw a show that I was performing in with a friend of mine and we were doing sort of chiptune stuff, and he listened to it and he was like "yeah, that's exactly what I want to have in the game." So that's where that started, and then basically four, almost five years later the game got released. So the cool thing about working on Retro City Rampage is that I had  a lot of time to sort of get up to speed. I actually didn't do chiptune much before then, so it allowed me to really get my ability up to where at least it wasn't embarrassing to be next to Virt, Jake Kaufman, and then also Matt Creamer  who, those were the two other guys on the album.  I was doing audio direction and i did all the sound effects for Retro City Rampage, and I also did all the marketing for the music. I also was the publisher for the vinyl as well, so I fronted the bill of the vinyl and made sure that that happened. And the interesting thing about that is because we were having issues with a publisher, is that the music actually, the soundtrack came out before the game, and it's cool that Brian allowed that to happen, because there's a possibility of "oh, if people buy the vinyl…" because the vinyl was not cheap. We put it at almost $40, because we were basically putting it into a collectors category and we only sold, we only did a run of 500, so that was our idea there, but the cool thing was that it basically spun into extra marketing for the game which got released a little bit after that. But the vinyl basically, it's one of the only chiptune vinyls, and I'm pretty sure it's the only Canadian chiptune vinyl that's out there at the moment anyways. It sold out within two months, so there's definitely a lot of interest for people out there with chiptune crossed with vinyl, video games... it was awesome. It was really an awesome experience to work on Retro City Rampage.

			Vessel was another unusual game.

			Vessel is a two-dimensional but sort of rendered in 3D, but sort of a puzzle platformer with liquid physics. So the idea being is that it's an alternate universe. A lot of people say steampunk, but we tried to avoid that, but it is kind of steampunky, so that alternate universe instead of using electricity as sort of their main way of innovating their technology, they went in the direction of using water. And so waht they were able to create is lifeforms that are like robots but made out of water. So the way that you solve different puzzles is figuring out how to get these water robots to do what you want them to do. So the tricky part with the audio for Vessel, I was the audio director for it, is to figure out how to make water, the sound of water really come alive. And to really represent the sound of these creatures. And so for the sound of Vessel I recorded everything myself. there's no library sound in there, and it's all just recorded using the H4, so I had to work well with that. We' were talking earlier, it's very, you shouldn't let your tools limit you, and for me I found that that was a great way to get exactly the sounds that I wanted into the game. So I recorded tonnes of different audio samples from waterfalls in Colombia when i was down there to my toilet, and all sorts of stuff like I recorded a lot out in the country as well. I really like recording outside, and so I got a lot of really natural sounds, and so to create the environments I really felt like it to me it really comes alive, but in a good way because I find that that game, it's original enough that it strikes this balance of where you're solving the puzzles but the world itself is actually for me really evocative, so you can kind of just hang out in places. 

			The other thing that was really neat for me about working with vessel is that we worked with a pretty big named composer, John Hopkins, and he supplied us ten songs. It took me half a year to license them, but we eventually got them, and he gave us all the stems for that, so a large part of that game was figuring out how to get the stems from his music that were composed for a CD, how to pull those apart, and make it so that as you're solving the puzzles, the music evolves with that as well. But it's not just Mickey Mousing, like, "Oh, I fit these pieces together, clunk, in comes the beat." The beat will actually wait and then it comes in at a musically relevant point. Also the music will also scale back a bit as well, if you're taking a long time, if you're almost solved it, then the music is almost all together, then you can't quite figure out some stuff, then it will actually take the layers away, not to make you totally feel bad, but it sort of gives you this idea that the music is naturally underscoring, so there's some pretty complicated systems that we used. And the system to do that was I designed it, but then Keiran [Lord], our programmer that was working on the audio, Keiran was the guy that really made it happen, and so we used a custom adaptive music engine for that, and I have a video on YouTube that explains the whole thing. working with vessel was really an amazing experience to just for me just push the boundaries of what I felt I had done previously with adaptive music especially and then there's a whole bunch of stuff where we used FMOD Designer to create some really interesting dynamic soundscapes. So I talked at GDC about that, the details of that.

			Your chiptune project goes under the name Freaky DNA. Can you tell us what exactly chiptune means to you?

			Chiptune is really producing modern music using old videogame hardware. To me that's sort of as simple as it gets. It's one way of seeing it is that those old audio chips that they used to specifically put into systems, say like the original arcade system for Space Invaders, actually had a separate chip for each sound effect. So for the missile sound there was a special chip that the guy that produced it he actually had to manufacture that chip and make that, so that the sounds could actually play at the same time. So back in the day, making sound for arcade games was really expensive, because each one of those chips would cost another thing to put on the board, increases the cost of the unit, so that's why a lot of those old arcade games have really crappy sound, because it was really expensive. So chiptune is basically that. It's sort of somewhat separate from video game sort of the original video game music, because that is simply, to me, videogame music, where you only had the system of a Nintendo or a Commodore 64, or a Super Nintendo, and you had to make music on it. So to me that line is where people are making more modern music. So that's chiptune versus sort of the original VGM, videogame music kind of things. But some people don't' draw that distinction. They just go, "Oh, it's chiptune because it was made on an old system" which I think is fine too.

			In the last few years you started the School of Video Game Audio. What were your motivations for starting up the school?

			Since 2001, I've been teaching video game audio off and on, and when I got started with that I had just made it so that I was a lot more interested in spreading the knowledge that I had, because I realized being an audio programmer and then also doing sound effects and composing and also being somewhat of a people person, that I was able to convey that knowledge to other people, so in 2003 that was my first presentation at the Game Developers Conference. And with that talk I was really focused on the how the aesthetic of the art that you're trying to produce through the technical requirements, where those two cross, and where those roles cross for people. Because if you look back to the history of game audio and probably a lot of the people that are on the film they' had to be very technical, and so there was this interesting combination of being an artist, and yet filtering that through a technical screen, like shoving it, I need to get this music happening! How do I cram it into this MML language where you have to create a script and loop bars of music and how do I think about that so that I can produce something that actually sounds cool at the end of the day? Most of the time it didn't because people were just fighting the system, or they were people that weren't artists, they were just programmers and they were like "Oh, we need to make some sounds" and then they'd program some stuff and it was like "Oh, great, Firebird Suite or whatever. Modest Mussorgsky or Ride of the Valkyries, or all that kind of stuff," you know how it is. The things that get re-used from classical music where they're like "OK, there's the notes" and then you just type in the notes through your audio engine. So that happened a lot at the beginning. 

			With the School of Video Game Audio, I did my talk at GDC in 2003 and I just found that I had a lot of response to that, but the main thing was that people were just like, "Oh, where can i learn what you do? I am super stoked about learning more about game audio". And I was just like "Well, there isn't really a place. There's definitely universities where you can learn a little  bit about it, but if you just want to learn game audio, there just wasn't a good place to do that. When I was working at the Vancouver Film School, I was there for five years, and that's a great program, but the thing is that it's quite expensive, plus you have to be there in person, so that doesn't really fit in for a lot of people. And then when I got into talking more and travelling a bit more, either going to London or Portugal or down to Brazil, I found that the super cool part about talking about game audio for me was the possibility of people from different backgrounds, different cultures, different societies starting up their won video game culture. What are Brazilian games going to be like? They have a totally different language, kind of like their own language on the planet, but they're a huge market. And so when talking down in Brazil I was just like, "This is amazing" But being back in Vancouver I can't really help people out. What I would do is that I would do talks and I would record them and put them online and I felt that was fine, but then in teaching in person, I really felt like mentorship is the way to go. So that's what I do with the school, is that it really is a small amount of students. They ask questions, I give responses, and then basically I just answer every question that they have either about from music to sound design, mostly implementation, or even all the way down to programming for some of them. So the idea behind the school is really to sort of somewhat, the big vision is to democratise the information that we have in the places where videogames kind of got started. I feel like giving those people more tools and more information on how good or even great sound is technically made and how you get that done, really allows for the possibility of just games that are from different societies that we've never heard of before making games. To me that's very exciting. So that's the reason why I created the school. I really want to help people make games that we've never heard of before, and that really reflect their own cultures. Because to me I'm super stoked on that. It's something really new. I love doing stuff that's new and gaming has been really good for that, but education is even better, because then  you just sort of hand it off to people that are going to do their own awesome things with it. So that's a summary.
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			Los Angeles, October 2014

			Selected Credits: Assassin's Creed III: Liberation HD, LittleBigPlanet series, Speed Racer, Spore Hero, The Maw, The DaVinci Code, God of War, Sim Animals

			Winifred Phillips has composed for a large number of major game franchises, not to mention a long line of film-to-game adaptations. In addition to composing, she also published the award-winning book, A Composer's Guide to Game Music.

			You got your start in radio. Can you talk a little bit about what skills you might have picked up in radio that you may have taken with you to the world of games?

			It's actually been really interesting. I started out as a composer for a series of radio dramas called Radio Tales for National Public Radio. And as a part of that I was creating musical scores for classic stories of science fiction and fantasy and horror, like Dracula and War of the Worlds and Beowulf. Things like that, which was terrific because it was very inspiring work, but also because it's radio. There's no visual component. And when there isn't a visual component, the music can get into the listener's head a bit more and suggest what the visual component should be, create a sense of the kinetics, and tell the story a bit more, pace it in a way that creates mental images. And I found that when I transitioned into video games, the idea of music creating these mental images and having that intimate relationship with the player was helpful. Thinking about it that way helped me to compose music in a way that is different from the way you would think of it when it's composed to visual content, like television and film, where it's very much synched to a very set linear narrative and lots of visual cues that set the pace of the action. With video games, it's not quite that way. The music needs to tell the story in its own language, on its own, in a sort of parallel prose to what the story of the game is doing. So I found myself leaning on some of the lessons I learned from my radio work.

			Let's talk a little bit about some of the things you wrote about in your book (A Composer's Guide to Game Music). You mentioned that a game composer has to balance the technical needs of the game with the creative, artistic identity of the composer. Can you explain that?

			I think that sometimes when new composers are getting into the video game field, it's so overwhelming, the technical demands, and it's very different from the way in which we think of music composition. Music composition, when you learn it through the university system, it has its own grammar and a sense of linearity. There's a beginning, a middle, and an end, and it tells a story in a conventional way. But with video games, it's just not that way, you have to sort of turn your thought process upside-down and think of video game music more as a set of components that come together in a fluid way, and are very gymnastic and agile, to tell many various different parallel stories depending on what the gamer is doing. So that is something that I really wanted to help readers understand, to get them over that initial really tough hump of wrapping their head around [it], thinking of music in a completely different way, and trying to work your own creative process into a whole new art form, really. The university system is starting to embrace the idea of incorporating game music studies into a composition curriculum, but there is no major in this yet. There's no comprehensive course of study, so composition majors are still coming up through the system, thinking of music composition in more traditional ways, and that can be disconcerting when you have to set a lot of that aside. I wanted to help in that process, which is just very difficult. I wanted to smooth that out a little bit, make it easier.

			Can you explain some of the techniques that you use as a non-linear music composer?

			There are a lot of wonderful techniques that have been developed over the decades, and they're still being experimented with, so it's very exciting. There's always a sense of a new frontier in video game composition. Some of the techniques I've worked with [include] horizontal re-sequencing, in which music is composed in a collection of short chunks or segments that can be arranged or re-arranged according to the course of play, according to what's happening, and yet still connect fluidly and make sense as a musical story. Thinking about music in that way, you have to envision the musical pieces sort of like a game, of puzzle pieces that fit together in various combinations. It's kind of inspiring and intellectually stimulating to compose that way. And then there's vertical layering, which is a way to compose music by thinking of it as a set of vertical components that are stacked on top of each other, kind of like in a vertical tower, so that you can add and subtract musical elements according to what's going on. It's a matrix of musical elements that can grow and then simplify depending on what's happening, so the music can kind of swell and become more expressive, or it can change and become something completely different, and yet you still feel like you're listening to the same piece of music, the same musical idea. 

			That's very interesting and challenging work, especially when it gets really complex. For the LittleBigPlanet franchise, they have a very complex vertical layering system, so that has been one of the greatest learning experiences for me, in terms of taking that system to its max and seeing how it can be very, very clever, and very, very complex, and challenging as an artist. It forces you to kind of re-examine the way you put together instruments and their relationships and the way in which they can communicate and counterpoint against each other. That's fun work, interesting work, and then, apart from that, there's the MIDI format, in which all of the components of the music can be taken apart, because it's just data. So it stays as a set of instructions and a sound library that emits their sounds according to their instructions. So what's great about that is then the game's programming can manipulate that instruction set and can make the music extremely reactive, and very, very flexible, even more flexible than other systems, because every single component of the music system can be literally taken apart and dissected. So that's really interesting work, and has such a long history, because it's the way in which game music was done right from the start. Now it's kind of making a comeback, because the game engines, the consoles, the PCs, they have the horsepower now to be able to support more rich sound libraries that can be triggered by MIDI data, so the idea that MIDI cannot be expressive is being re-examined, because the instruments can now be more expressive than they ever were before. So that's interesting, to see how MIDI is being re-examined and how it's starting to filter back into our process. I'm looking forward to seeing what happens with that. 

			One of the things that I find a little odd about game music is you put so much energy into making it interactive and then the soundtracks get released in a fixed, linear format. Are you involved in the decisions as far as, "This is the version that gets released"? Do you have any involvement in that?

			Oh, yeah. I actually find the soundtrack process to be really stimulating. One of the things about composing for video games that can be both very exciting and also sometimes a little disheartening is that when you're creating the music, you have ideas for the perfect musical moments, and they happen during the course of the game, but they're so unpredictable. In terms of trying to expose a listener to those moments, when they play the game they'll experience them, they'll encounter them, but it will be sporadic and unpredictable. And if you wanted to just take a listener by the hand and say, "These are the places I want you to hear," it's much more difficult. That's why I find putting together a soundtrack to be really exciting, because then I can look at all of these interactive components and think about where those special moments were in the game, and then I can sort of shape it and present it, like the story that is presented in the game, but in a more concise and compacted version. Kind of like an abridgement of a sprawling story, so that people can experience that musical delivery in a way that allows me to point out and show the things that I'm excited about. So while it is different from the way in which we experience music in the game, it's also concise and crystallized, and it's a way that I can further communicate with the listeners and try to express to them what excited me to work on that game.

			In your book, you cover quite a lot of music psychology. Can you summarize some of the key ideas that you've taken from music psychology that you think are most important?

			This has been some of the most interesting research that I did for this book. The idea that music communicates to the listener in subconscious ways that we don't really understand on a conscious level, and yet if we look at it and we study it, we can see that music is fundamental in the understanding of things like plot in a film experience, certainly in a game experience. The idea of musical communication can profoundly impact our understanding of events. And that was very interesting to me. I also looked at some research about how musical genres are preferred by certain types of players. I looked at the DGD1 model, of demographic gamer data that talked about the personality characteristics of certain types of gamers and the kind of music that they enjoy listening to. And it was interesting how that personality data from the DGD1 model corresponded with another study that showed certain personality characteristics also preferred certain types of music, and that music tended to filter into those types of games. That connection, I thought, was just so interesting. We see game genres preferring certain types of music, but we don't really understand why that is. It's just, it seems like it's a tradition of techno music in a racing game, kind of edgy rock in a horror game, things like that. We hear that, and we know there's a tradition of it, but we don't know why. I thought it was interesting to get a little glimpse into why this music speaks to gamers who love these games. That was just so inspiring to me. I'm always trying to understand why gamers get excited about the things they get excited about, because I'm trying to feed into that excitement and intensify that experience. The more I can understand what excites a gamer, the better job I'm going to do. The whole privilege of doing this research and trying to share these ideas with readers was just really illuminating for me. I think I grew as a composer while I was also trying to help other people understand what excites gamers. So that was just tremendous fun.

			When you have the music so closely tied in with genre like that, do you think that in a way it limits you as a composer, because there is a set of expectations that the audience is going to have?

			It's true, expectations are something that I think we're all dealing with. Certainly, the game developers are very aware of the expectation of the audience that appreciates the type of game that they're making. So as composers we want to fit into this structure of game development. We want to make sure that our music is serving the purpose as much as the game itself is serving a purpose. We're thinking about what gamers are expecting, or what they would get excited about, as much as the game developers are thinking about that. In a way, we can think about that and think, well, that may be limiting, but on the other hand, I think when we look at any genre of music, and we think about it in terms of being a composer. As composers we love music, we love all kinds. We are sort of genre-agnostic, I think. We look at it all with a curiosity. It's all interesting to us, but there's going to be some little kernel, some specific aspect of any musical genre that I think tickles a person's creative instinct, and it's different for every composer, I think. 

			Looking at, say, the techno genre for a racing game. Just looking at it and listening to it with a sort of objective and open-minded perspective, there will be some aspect that will be intriguing, or that will be maybe even amusing or it will tickle your fancy and make you think of ideas, and then you pursue that, and that's the way I think you stay true to yourself, because pursuing the thing that inspires you is always the best way to express yourself as an artist. So that, when I think about is genre limiting, is it going to mean that I'm not going to be able to be my best as a composer. I try to remember that every kind of music has something to teach me, and if I'm open-minded about it, I'm going to be able to grow, much more than if I just said, "Well, this kind of music isn't for me." I think every kind of music should be for me, just as it should be for everybody. If we embrace it, we have the opportunity to be surprised by it, so that's exciting to me.

			Do you think it's really important that you have a style that's recognizable, that people can say, "Oh, that's a Winifred Phillips score," or do you think that you need to be constantly changing and adapting based on the games?

			Yes, I would say, and this is kind of a strange thing, but if I can compare it to the idea of the way in which people speak,  we're all speaking the same language [here]. We're speaking in English right now. It has its own vocabulary, but we choose the way in which we put together the grammar in our own way, and it would be hard for me to say, "I have a speaking style and this is how I speak," to be able to say that, and yet people could recognize, maybe, looking at the way in which I write my book, and they could recognize the way in which I put together ideas. I think that's also true in music. I couldn't say there are particular instruments that I like to use above all else, or there's a particular genre that I tend to favour, and when people hear that they know it's me. But I think the grammar that I use as a composer, the way in which I put ideas together, and maybe just a little of a sense of humour, or a certain emotional undertone, is distinct to me. I think people can recognize it. I remember when I did Assassin's Creed: Liberation HD, there was an interview in a podcast with a couple of the voice actors from that game, and something that one of the actors said really touched me. He said that he found the music of Liberation, it felt like it was warm, and it was almost mothering—which is a strange thing to say about music for Assassin's Creed: Liberation, but, then again, the main character is such a vibrant woman, and she's so full of humour and she's experienced loss, and she's grieving still, but she has such a sense of what's right and just, and to hear that quality of her personality came through in the music, that just meant a lot to me. If I could say, that kind of element is what is distinctive about me as a composer, I would be very happy to say that.

			I think that part of it is that you get inspired by the story, really being in close contact with the developers and understanding what's getting the team excited excites me and gets me on board. What I really want to do is express their vision as much as possible. And so if I'm feeling from both the power of the game, there's an edge, there's a punch to it, it's hard, it's aggressive, it's edgy, it's got momentum, it's got drive, then it's my job to make that happen. So I enjoy kind of digging down and finding those places. Kind of like method acting, you get to dig deep. And so I enjoy that process, of digging down and finding the emotional centre of whatever it is I'm supposed to do, and telling it in the language that I use as a composer.

			Can we talk a little bit about leitmotifs and idée fixe, which you've discussed in your book. Can you explain a little bit about what a leitmotif is, and what your personal approach is to that?

			Well, the idea of leitmotif has a super-duper long history. It's associated strongly with Berlioz, with the Symphonie Fantastique. The idea that a melody could be associated with a concrete idea that has a very strong narrative aspect. The lost love was the idea that was expressed in Berlioz's Symphonie, and he had a melody that represented it and came back in various forms throughout the course of the work. It was powerful in that way, because it was something that our consciousness could fix on. It was like a true north. It gave structure to everything, and it led us forward throughout the experience we were having. 

			Now, I think that idée fixe, which is the idea of the fixed idea, which came from Berlioz's work, is the centralized concept that leads us through the most important musical idea, representing the most important narrative idea in any work of entertainment. A television program, a film, a video game. And it can be the heart of a musical score. Now, when you talk about the idea that themes can seem repetitive, it's true. But that presupposes that the theme that is being expressed is always being expressed in the same way, and I think that that is just tremendously limiting. A theme is an incredibly elastic, gymnastic thing. It can be turned upside down, turned on its head, separated out into lots of motifs, used as figures, little fragments. It can be rearranged, it can be inverted, it can be used or transmuted into a chord structure. It can be so subtly used as to be almost subliminal, and I think as composers we can use these themes in subliminal ways, in that kind of intimate relationship with the player that says, "You may know this but you don't know why." That's when themes are I think at their best. We shouldn't be always saying, "Ah, there's the theme," because if we're doing that, it's overt. It's obvious, it lacks art. It lacks finesse. 

			A theme can come back in a way that feels like a part of your environment. Like a pattern in the wallpaper. Like something that feels like it belongs in the world you're in, and yet doesn't point an arrow to itself to say, "You know me." And I think that is one of the best ways to create musical identity in any work, like a film, a television program, a video game. When there is a musical element that says, "You know me," that creates identity and familiarity, and yet isn't always screaming at you to say, "Here's the melody you know," when it's like that, then it can be profound. When you hear that, then you can feel that kind of sense of quieting in you, that says, "I know where I am and this is something important." But you don't have to say, "Oh, and it's because I'm hearing this melody." So I think the more subtly we look at it, the more artistically we approach it, the more powerful it can become. I think that it's just such a wonderfully enjoyable intellectual exercise to think about all of the ways in which themes can serve us as composers and give us tools. It's not just one tool. It's like the Swiss Army Knife of tools. It turns into a million things that we can use in a million different ways if we just look at it that way, so I'm always being surprised by the way in which themes serve me as a composer, the way they help me. There's these little assistants that stand by me and give me all sorts of help all along the way.

			And yet, you can put all of this energy into creating slightly differently nuanced themes as a composer, but if the game team isn't on board as far as how you see that being implemented, then you lose out a lot of the impact.

			You're creating a body of work that's going to support the mechanism of the game. So certainly, you want to be very sensitive to what exactly it is they're asking for. And if they are saying to you, "We don't want this music to feel particularly thematic. We don't want it to come across that way," we have to take that very seriously. But, at the same time, one of the things I find interesting about being a composer is that nobody else on the team is going to have my specific set of skills. They're not going to understand music exactly the way I do. So I can communicate in ways, very subtle ways, that can infuse meaning into the music that I'm creating, even if it isn't overtly communicating it that way. So if I'm working with a team that says, "We don't really want it to be particularly melodic", Okay, it can be not particularly melodic, but perhaps there is a subtle chord structure that is giving us a rising feeling that makes us feel like we're heading towards a certain culmination that feels vaguely thematic but not. 

			Sometimes you can use something meaningfully musical that is sort of in a macrosphere. It's a large scale expression. It takes time to come across. And yet, if you can step away from it, like stepping away from a Pointillist painting so that you can see the entire painting rather than all the little dots. Then you can see the meaning in it when you see it from the large perspective, rather than looking at it close up and seeing it as a selection of patterns. That interests me too. I enjoy minimalism quite a bit, because it on the one hand feels like it's just a very pattern-based music that doesn't feel particularly melodic, it doesn't have a very romantic feeling, and yet, it is, it can be so powerful in communicating emotion. In changing a person's mental state, there's an almost altered state of consciousness quality to it. That's very interesting to me. So I don't think that if I'm being told, "Stay away from melody, don't use themes," I don't think, "Oh, well, my hands are being tied." There's always another way to infuse my personality and a sense of musical meaning into what I'm doing. I'm just being challenged to think of it from a different angle and to be more creative about it. 

			I've worked with middleware occasionally, but I find that I've had a lot of great experiences with a lot of audio directors on various teams, and it—strangely enough, with the people I've worked with—the implementation itself is such a richly creative process. I don't want to entirely step on those guys' toes. They have a vision; sometimes it's a really grand vision. And I don't want to say, "Look, this isn't in your ballpark. This is in mine, and I'm going to do this," so it depends. With a project like The Maw, I was working very closely with the developers at Twisted Pixel, and we developed the whole musical system, hand-in-hand. I put together the musical implementation plan for that, and I was working with them on where the triggering points would be, and it was very collaborative, but there are other teams and other projects in which their vision is guiding me, in terms of the way in which they'd like the musical matrix to come together, all those different elements. I absolutely don't want to step on their toes on that. I get inspired by their ideas. There are some really great, unique and challenging approaches. 

			Spore Hero was a really challenging project for me, in terms of interactivity. It was an extremely interactive project. Lots of moving parts, lots of components. And I learned a tremendous amount from that one, so I wouldn't have wanted to meddle in the way in which that was put together. Because I don't know if, from my perspective, I would have been able to come up with some of the fantastic ideas that the audio team came up with for the implementation plan. I think on a project-by-project basis. You have to kind of make those decisions as you go, and with the personalities you're working with.

			How about the LittleBigPlanet games, because now you have to deal with user-generated content on top of all of the normal challenges of the game.

			When I first started on that project, actually, and it's kind of an interesting story. The first project that I did that was in sort of a similar interactive music system was The Maw. And it's called a vertical layering system. It has the layers that the audio recordings that are running parallel and the musical elements that kind of stack on top of each other. I'd done that for The Maw first. And so, when I met with the folks at Sony Computer Entertainment Europe to talk about LittleBigPlanet, I had already worked on a similar system, although not as complex. Their system is six layers. And so you just take the system I worked with on The Maw and just double it. So that was really a challenge. But really interesting. I kind of had to put aside any ideas that I had about how you construct a piece of music, because normally we're going to arrange all of these instruments, all of these melodic lines, all of these chord progressions, to support each other into one vision, and that's how we're going to create a piece of music. But for something like LittleBigPlanet especially, you're thinking more about simultaneous ensembles. It's not one piece of music. It's essentially several pieces of music that just so happen to be able to be played at the exact same time and work together, but also work alone. So it's the idea of, you can almost picture a sound stage of musicians and there are all of these little quartets and ensembles and they sort of cluster together, and they're all playing together, but they're also perfectly capable of playing alone and very entertaining by themselves, as well. And that, there was a learning curve in embracing that, but one I had that sink into my system, it became really inspiring, just the idea that a piece of music doesn't have to be a single piece of music. One piece of music can essentially tell many stories at once. 

			And depending upon how the layers are activated and de-activated, how their levels are adjusted, it can always be turning into something else, and communicating in a different way. So that was really pivotal for me. I don't think before then I had ever experienced interactive music to that degree of complexity. But once I really got comfortable with that, I felt really liberated to think about interactive music as being something that was totally accessible to me, and was just a new language for me to play with. And so that was just something that I was very grateful to have been a part of.

			How do you keep all those stems straight? I know some people are very spreadsheet-oriented as far as keeping all of these stems organized.

			It's funny, I get very old school at the beginning and I just take out a piece of blank paper and I write down layer one, layer two, layer three, down the side, so I have the six layers there, and the lines after them, and I start trying to imagine what instruments would be complementary together, and how they would fit within each other. When you think of this kind of music composition, I tend to think of it kind of like a jigsaw puzzle. In terms of the sonic spectrum, each layer needs to occupy its own little territory, so that they don't step on each other. Because, essentially, if they're all just sort of spread out sonically, if they're encompassing a wide equalisation range, then they could just turn into a great big mass of mud, and you don't want that. You want it to feel as though each has a distinct territory that it lives in. And when you remove it, there's a gap that you have just created, so when the layers are activated and de-activated, you can really feel it, and it's exciting, when a layer comes in and then when it goes out. It's not just a sense of summing, of sound piling on sound. When something comes in, there was a space for it. And you didn't realize until it entered that that area was empty, but now you know it was, and oh, how interesting these relationships are now! 

			So starting with just that piece of paper, and thinking about OK, I'm doing a piece of music. It's going to be in a particular style because this level is going to have this particular feel to it, and we want to support it with this kind of emotion, so what kind of instruments would work with that? And what are their tone colours, how do they relate? And which ones would work well together? The idea behind the layer system is that if you play a single layer, it's going to be satisfying to listen to, like it's own composition, especially with LittleBigPlanet, because it is user-created content. So the players get the opportunity to implement these layers into their own levels, and what you really want to do is make it as much fun for the player as possible. So you want them to feel when they activate a layer, that it's dramatic, something happened, and it was exciting. So each layer needs to have a very vivid, distinct identity, so that when it enters, you know it right away. And that makes it more fun for the player. 

			So that makes it very important to think about these little ensembles as occupying their own space, and how they fit together is very important. I spent a lot of time just sitting and staring at that sheet of paper and thinking, "Well, could this instrument go with this one, and would they feel nice alone, like this quite little ensemble, but then they would still fit into this little space if I put this and this on top of them," and that kind of thing. And that's sort of interesting, like a puzzle. It's fun in that way, just to sort of imagine what's going to work. And then, at the end of it, when you've finally done all of your racing and you've put it down in a way that you say, "This is going to be it," and you just stare at it and you say, OK, if this doesn't work, I'm really up a creek, so this is it. This is what it's going to be. And then I set it aside, and it's clipped to its little clipboard, looking at me, and I start putting together these ensembles. At that point, it's mostly faith that it's going to work, that the plan was right. And so far it hasn't really let me down. Sometimes as I go along I may say, OK, I'm going to take this instrument and switch it into another layer. And I'll do that occasionally but not a lot, because if you're doing that a lot, then basically the whole house of cards is going to fall down. But if you're doing it a little bit, that's alright. It's just those little tweaks to make everything feel happy. All of the layers are happy together like a little family. But that's kind of my process, to sort through it. So I don't go crazy. And just to make it user-friendly for me as the composer so that I can do it in a way where it feels well-planned.

			Can you talk a little bit more about what you think the most important skills are for composer when they're coming to the world of games?

			Apart from the most important things, which are a love of music composition and a lot of experience having composed, listening to a lot of music in a way that's very open-minded. All of that stuff's important, but I think that it's just, once you get to the point where you're starting to think about being in video games, the idea of just really being open to setting aside everything you've learned, it's kind of like, I suppose, boot camp, where you're in the army. Not that I know that much about this, but I imagine the idea of you build yourself up with an aspiration to do something that is very challenging, but when you get into the situation, you sort of have to get torn down again, and re-shaped in a new way. I think that happens to people who are composers and then move into video games. You come into it with a skill set that is suited towards composition, but then you sort of have to tear yourself down and rebuild yourself, shaping it around the needs of games and the way in which they're put together. And while that sounds kind of distressing, it's not. It's not that bad a thing to have had happen to you. You learn a lot about yourself, and you become more flexible and you discover skills and creative parts of yourself that you wouldn't have thought that you have, and I think with every composer that gets into video games and learns that they love it, there's some part of it that really speaks. Some part of the technology is exciting, some part of the creative aspect is really exciting. That is what leads you through that process of sort of rebuilding yourself. And retraining your mind to think about music in a different way. I think that's the sort of the journey you take.
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			Following work at Disney Online and LucasArts, Jory Prum formed an audio recording studio in Fairfax, California in 2001. Since then, he has served as an audio engineer for numerous projects, among them the award-winning dialogue of The Walking Dead: The Game and the orchestral scores for Grim Fandango Remastered and Broken Age. Jory passed away in April, 2016 following a motorcycle accident.

			You wear a lot of hats. What is your role, exactly?

			That can be dialogue production, recording, editing, mastering, implementation of dialogue, sound effects creation, sound design, implementation of the sounds, what they're now calling "procedural sound." I didn't know it had a name before. I just made lots of layers that randomized. Mixing, and editing music, recording part replacement and what-not for trying to make synth scores sound a lot more real by adding live musicians. Basically everything. The only thing I don't do is compose or do live.

			You got your start in film sound. Can you explain a little bit about film school and how that worked out?

			I went to Cal Arts, and it was absolutely the right place for me. I was, at that time, a composer. I was really eager to write scores for animated shorts. That was what I was most interested in, which took me to Cal Arts, and so I started off as a composer and then my goal was to always also bridge into the live action film, or, actually, the animation department, but since I don't draw, they told me I couldn't be in animation. So I applied to the live-action school and so basically somebody told me at one point that as a film sound person the most important thing to do was basically how to fix everybody else's problems. So I set about taking every class you could imagine. I took video production classes, I took film production classes, I learned how to online edit, offline edit, negative cutting, I mean, you name it, I did it, and usually what I would do is I would work with the animators. I would write scores or do the sound effects for their films, and then I basically pushed them out of the way and edit the sound onto their film because they didn't know how to use the 3/4" A/B roll decks. So I just learned how to do everything. And that was definitely helpful.

			And then in 1999 you moved to LucasArts.

			The end of '98 I got a job at LucasArts. It's funny. I had not wanted to work in video games before that because I was unimpressed with the quality that video games where shipping with, sound-wise. I had been for a job interview at another game company in Southern California and basically everybody sat in a little fishbowl with headphones all day and shipped 8-bit, 11 KB sounds. I went, "Mmmn, no. I don't think that's my world, I'd rather do film." And then LucasArts offered me a job as a sound assistant and when I was a kid, I figured if I ever wanted to escape Southern California, as a sound engineer, I was going to have to move to the Bay area and work for Lucas. So, they offered me a job and I snapped at it.

			What did you start with at LucasArts?

			Well, actually, there I started off on X-Men Alliance. That was my first LucasArts game. So I worked on fourteen titles in two years. Basically, I worked on all the Episode 1 shipping titles, so Racer, The Phantom Menace, Star Wars Insider's Guide, Episode 1 Edition, all the Lucas learning games minus, I think, two, so Pit Droid and Jar Jar's Journey and Star Wars Early Learning Activity Centre and just a wide variety of things, and then I stuck around long enough to work on things like Escape from Monkey Island, which was awesome.

			Can you tell us about Escape from Monkey Island?

			I was in charge of doing all the ambiences. Basically, they told me, "You need to figure out how few ambiences do we need, because we have limited resources." Larry the O was going to be mixing the ambiences I created with the final score, as created by Michael Land, and so they would all get merged together, because the way iMuse worked was that everything would stream off the disk while you were playing, so the sound effects could be loaded in memory. So basically it was streamed off the disk in real time, which meant that you could only have two channels happening at a time, because you need four, if I remember correctly, to have two channels for one piece of music, and two channels for another so you could cross-fade between different states. So I came up with, basically, a list of the eighty-two ambiences that needed to be created, and then I arranged to go places and record them, and spent a lot of time just recording all kinds of cool stuff, like the bunkers out at the headlands, which I got special permission to go inside of, and China Camp, which is a natural preserve near here. And just all over the place. I went into Mission Church over in Santa Raphael, just lots of different things that we could use, and then built tonnes and tonnes of ambiences, handed them over to Larry the O. He did all the mixing with all the final music states, and then that went in the game, and from that point I started doing sound design on the project, so I contributed to some things, like I remember I did the sushi boat in the Lua Bar, which was fun because it has a bunch of cool sounds.

			More recently you've come back to a former LucasArts project. Can you tell me a little bit about Grim Fandango?

			I got to be involved with Grim in two different ways this time. So when I got hired at LucasArts it was just after they shipped Grim. And I knew back then, I was just, "Ah, I just missed it. This cool project and I missed it." So I got a call from Peter McConnell back in August of last year, so that was 2014, asking me if I knew of anybody that had a DLT backup tape machine. "You know, I might actually have one of those." And I said I could go check in my storage, and, sure enough, I did have one. I actually had found it when I was first building this current recording studio. Somebody left it on the dumpster while I was taking garbage out. I was like, "Huh. DLT deck. That could be useful." I just put it in my storage and I never even plugged it in. I had no idea if it worked. So I picked it up from storage and I brought it down and I plugged it into my old G4, which is sitting in my closet still, and the thing came right to life. I installed Retrospect and all the tools we used to use way back when to do archives, and tested it thoroughly, because I don't want to put Grim tapes in there without knowing does this machine actually work. Fortunately there was a tape in the machine, so I just erased that tape, and whatever it was, because that was somebody's tape, and did a full backup of one of my drives and restored it, tested all the data, and it all worked. I called Peter and said, "So, yeah. I have a tape machine that's working." So they brought over—Matt Hanson came over with thirteen tapes, many of which were unlabelled, and I went through them. Four of the tapes were reading on my machine and the rest were not. So then I needed to find more machines or figure out why they weren't reading, so I tracked down another DLT machine on eBay and offered them forty dollars for it and then said, "By the way, can you ship that next-day for me from New York?" So I paid three times the amount for the shipping as I did for the drive. It arrived and it didn't work. The drive didn't function, so then another guy I was talking with found a drive and brought it over and plugged it in and all the tapes read. So I was able to rebuild all the catalogues and restore all the data and hand that over. 

And then a couple months later, Peter called and said, "So, we're going to be recording the orchestra and I'd like you to mix the orchestral mixes like we did with Broken Age?" And I said, "Please!? Can I pay you to do that?!?" Almost. So we started on that in October, and what magic. Because one of the cool things about the Grim orchestral stuff is that there was a lot of live musicians on the Grim recordings in the first place. And they actually used the old recordings with the new orchestral parts, so the orchestra actually plays along with things that were recorded seventeen years earlier. Which is  pretty damn cool, and it sounds so good.

			How did you decide how much of the original should be left in?

			That was mostly up to Peter. Peter would provide to me—well, the first thing he would do is go through the tracks that I had given him off of DLTs and then he decided which things they were going to record with the orchestra, and then the things that were live before that were not synthesizer, or samplers, he, I believe, kept most of that. Some of those, I think, he replaced some of the samples. We're still using some samples, so some of the percussions he's replaced with newer percussion samples that he uses that sound fantastic. And then the orchestra stuff is brand new. So then he would give to the orchestra sessions, there would be pre-lays of all those different types of sounds, so basically just a stem. And then the orchestra would play along with it, I don't know if they were hearing that in their cans. I would have to assume they were. Because they were all on headphones. So when the orchestra stuff is all finished, then that all comes back here. Peter comps together the takes that he likes, and then hands them over to me and I edit it all down. So generally what I have is what he's already decided, and I'm just going to make it sound as good as I can, which in this case is not hard. It sounds pretty great. 

			More recently, you've done dialogue for a large number of games, including some very successful Telltale games like The Walking Dead. Can you tell us a little bit about Walking Dead?

			So Walking Dead was a very, very cool project to be involved with. We recorded all the dialogue for the first season here in this room. Most of the second season, I think, was done in this room as well. The Wolf Among Us, that was also done in here. So the processes are pretty similar. It's a little different between the two seasons because Telltale wanted to make some changes. They're always trying to get better performances, which is great. I like good performances. So what we typically do is we record one line of dialogue at a time. There's one actor in the room at a time and that actor is going to read the line, maybe two times, three times. We generally have—so there's an engineer, the actor, the director, and probably a director from Telltale is here. It might be a writer, or it might be both. It depends on what the sessions' going to be like. 

So they'll provide context to the actor and the actor is going to try to be in the right state. And we generally have to remember what the previous actors were doing that interacted in those particular scenes, which is part of the challenge. But it's, most of the time we know what's going on and it's pretty easy. But sometimes you get something where, we've given the actor the direction of like, "OK, so just do kind of a hush whisper." "OK, I'm going to go over here." And then the next actor came in and somebody remembered, "Oh, this was supposed to be behind a wall, so, hey, come over here." It's like, "Oh, those don't go together, do they?" So we have to, when we do pick-up session, we re-record some of those things.

			You have a sign here in your studio that says "No line reads." What is a line read, and why is it important not to do it?

			A lot of actors prefer not to have line reads. A line read is when the director gives them their perfect version of the line, so if the line is, "Hey, come over here," me telling them how to read it. And some actors are okay with it, but generally you try to avoid it, the general idea being the actor is going to breathe life in to the character, you want them to do that, that's what you're hiring them for. They're supposed to be able to act, right? So we generally try to avoid that, and then we sometimes joke around about it. We try to have a lighthearted, fun atmosphere in the control room because you spend between six and twelve hours a day recording dialogue. It's a long day. So yeah, we have to keep it, even when you're doing a zombie game, you have to keep it fun.

			One of the things that struck me today about the session was how quickly the actor came in and without any sort of warm-up just began acting. Is that normal to go through that fast?

			Absolutely. In fact, sometimes we go even faster. The record holder is Dominic Armado, who is Guybrush Threepwood, and he did 250 lines per hour on Tales from Monkey Island. And you know, it's a union gig so we can only work him six hours a day, right? Because that's it, you're done after six hours. It's over. And he would say, "Let's just get this through," and he'd just keep going. It's like, "OK, we can do whatever he wants to do, we just can't tell him not to, right?" So yeah, the thing about Dominic is he basically just steps in front of the microphone and he is Guybrush Threepwood because he's such a huge fan of Monkey, so it was just magic.

			So how long does it normally take to do a recording session for a game? Something like The Walking Dead. How many days are you in here?

			It's usually about three to four weeks worth of recording sessions. Usually six to seven hours a day, and then all that editing as well, and then it's about a week's worth of time to do all the mastering on the files once they're edited.

			As the voice director, who is making the decision as far as which take is used? Do you send off multiple files?

			Usually we send off just one, and we'll give them the raw files as well if they want them. It really just depends on the client, but usually the director is making the choices, sometimes the writer or director of the game, if they're here, they're making the choices.

			I noticed you did some ad-libbing on the lines as well. Is that also a remit of the voice director to change lines if they don't sound like it's really in-character?

			Again, it really depends on the client. I always get what they wrote, but then I will also happily rewrite things if I think that it could be better. One project I did, they actually, the writing was really difficult. They kept writing very wordy things. It was clear the writers were very overburdened. I always tell writers that they should read their dialogue at the end of each day to the other person: I'm going to give you my dialogue, you read my dialogue to me, and then we have to figure out what does and doesn't work. These guys didn't have time for anything like that. So we would get lines like, "After we finish up, up here, we're going to be going downstairs." It's like, "After we finish up here, we're going downstairs"? Does that work? And so we rewrote probably forty percent of the script on the fly. And in the post-mortem, they were like, "Oh, and next time we do a project together, could you please tell the actors not to ad-lib so much?" Like, yeah, okay, we'll tell them that, if you'll promise to have your writers read your stuff out loud [laughs].

			So as you can see, I've got the director's notes here, with all the different circled takes, from as we were recording I kept track of what, since I was directing while I was recording in this case. So the next step would be to then go in and edit that dialogue. Give me a sec while I downsample it to something we actually want to deliver. I record everything at 48/32, but the client really doesn't want 32-bit files, and not all software is compatible with that, either, so I always just downsample it to 48/24 before I start. Another little trick I use is I've got a program that will automatically subtract one day off of files, so that when I open a file, and the program, the audio editor modifies it, I can see right where I left off, because I don't really care what day it was last modified, truly. So it shows me now all my files were modified yesterday, even though I recorded them today.

			Are you responsible for placing characters in any ambiences or reverbs, or is it all raw files that you send off?

			No, I want them to all be pretty neutral, that way they can be in any space. So these lines of dialogue, if you put reverb on them, can sound like they're in a big hall or can sound like they're outdoors. They should sound pretty dead. So the editing really just goes like this, you just go through the files one at a time, slice away the crap, remove the heads and tails, fade in and fade out. Listen to it and just move on to the next one. And once it's all done, then go through the whole thing and decide what's too loud and what's too soft and make them all appear to sound at the same level, boost them up probably 14 dB, because everything has to be loud [laughs]. They just won't be heard over the top of everything else if it's not [boosted].

			Can you show us some sound design work?

			I can show you a little bit of Earth Lock, that's a cool project I'm working on. It's a Norwegian game company and what's cool about that is just that there's all kinds of weird creatures in the game. So let me find Pat. Pat is probably the coolest of all of them. 

			This game is a JRPG-style game, and there's a tonne of characters that are either companions or they're enemies. The way I like to sound design is I generally work in Pro Tools. I make multiple layers of sounds and I make multiple versions of each sound that needs to be in the game. And then I'll batch out all of those sounds, into separate files. Put them into the implementation tool, which is Fabric in this case, and then set them up so that the layers all randomize. This character has like nine layers of sounds playing at times. So you've got lots of different layers. Basically I have eleven animations, and each animation I make four different versions of the sounds for, and then like this is nine layers just on this one sound... a low-frequency ratchet, a high frequency ratchet. That sound there is actually cicadas. You use whatever makes the right sound, right? Some more mechanical things going on, retracting his legs, motor whirring, a little metallic rattling, big metallic rattling, and his vocalizations. And then there's four versions, but he's got all kinds of different animations, so he collapses to defend himself. He does all kinds of cool stuff. Sometimes I don't make multiple versions, or too many versions of each layer. It's a lot of fun. I could say that the job is a lot of work, but it's also a lot of fun. Here's another character I was working on. He actually says a little thank-you, which is kind of neat. If you hear his vocalization, it actually sounds like he's saying "Thank you." So when you heal him [you hear that].

			How much guidance are you given as far as how characters should sound?

			Very little [laughs]. These guys are really cool, they just basically let me do whatever I want, and then they go, "Oh, that's not what that's supposed to sound like. We didn't envision it sounding like that." And I'll say, "Well, that's what it sounds like," and they'll go, "OK." It's kind of great. Other projects sometimes are a lot more difficult about what they want, which is great when people really know what they want. When they just let me have free reign, it's kind of fun because I can make things and go, "Oh, I think it sounds like this," and more often than not, if they sit with it for, you know, a week or so they can't imagine it sounding like anything else ever again, which is great. So it's fun. You end up with these long sessions of just tonnes of layers. There's a total of seventeen layers of things going on here, but they don't all happen on every animation. 

			You were known as the HTML5 audio guy for a while. Do you want to tell us about HTML5 audio?

			I've been following that for a little bit. I haven't had as much time lately to do that. I built actually some cool things with it. I built a little prototype to see if the mastering tool that I had in mind, a custom-built mastering tool for dialogue could actually save a tremendous amount of time. And right now it takes about forty-eight hours to do around 2,700 lines of dialogue. Which is a lot of time you spend, mostly because we're constantly switching between lots of different tools that are designed for something completely other than mastering. And so I built something that basically did it using HTML5 audio and then rendered the files after I made all my decisions, using a batch script, and it actually took that forty-eight hour job down to two and a half hours. 

So, yeah, HTML5 is pretty cool, because I'm not much of a programmer. I can code, but I don't ever call myself a programmer. I can solve problems, but it ain't pretty. It's a programmer's job to fix the crappy code that I write, but it will work. It just might not account for all possible scenarios, right? It won't handle the errors very gracefully. I've never coded for audio before. Mostly, I do text manipulation, things like that. Web sites and little tools, things that just solve my problems. And so writing code for HTML5 with the web audio API was just fricken' amazing. The first time I wrote something that actually processed audio, I'm like, "Wait, that was easy! Huh, OK." I had set aside like six hours to try and write a little bit of code and I did it in ten minutes, and then I was like, now what? I've got a whole day to waste now. So I got to play around with some more stuff. I do surround in here, so I was able to play around with the 5.1 output in HTML5 audio, which is pretty cool. There's just really cool things you can do with it.
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			Tom Rettig served as Sound Director at Brøderbund Software from 1988 to 1998. During this time, he led audio production for franchises such as Carmen Sandiego, Prince of Persia and Living Books. Rettig also managed the production studios at LeapFrog from 2000 to 2004. Currently, he is currently Vice President of Product, Music at Gracenote, a leading entertainment data and technology company.

			How did you get started in game audio?

			My degree was in music and I'd been working for my dad's software company. It was before multimedia was really starting to happen, and I thought, this whole software business is really burgeoning.  Maybe there's something I could do with audio. This is not long after Sound Designer had come out. I was living in Los Angeles at the time. I came up to the Bay area and interviewed at every game company and audio software developer that I could find. And it turned out that at Brøderbund, which was one of the leading CD-ROM developers, they were just starting to think about, "Hey, we should bring on somebody who has audio expertise." I feel really incredibly fortunate to have won that opportunity. I stayed there for ten years. 

			Was there much support at Brøderbund for sound?

			It was a really interesting thing, because my boss, who actually had come from film, knew for a fact that audio was going to be an important part of it. So my first job title was "Media Lab Coordinator" and so he justified with the company, "Hey, we're going to be experimenting with these new visual and audio things, and I just need someone who can kind of oversee those projects." But the moment I came in he put me on the soundtrack for a Carmen Sandiego game. It was a Mac version of Where in the USA is Carmen Sandiego?  I worked on a little Mac SC and had Sound Edit, editing 8-bit, 11 KB sounds. Had a nice little sound effects library, and I loved coming to work every single day. It was just crazy, like, "Wow." So much fun.  We had licensed this music playback engine for the Macintosh. You could create these digital instruments, four tracks, so I could use things like little violin-type things or bass or drums or whatever. I made these little sort of interstitial like dramatic stings and things like that. There was a really simple theme, single-melody theme, [a series of beeps] that had been put into Carmen Sandiego before, and I elaborated that into a full arrangement. 

			So this was sound card-based at this time?

			This was developing for the Mac, and so the Sound Blaster hadn't even come out at that point. The AdLib card, and I don't know how much you've gotten into what all these devices do, but on the Mac side, the Mac had the digital audio capabilities that we're all familiar with today. It could play back natural sounds, and there were ways that you could make it do rich music. You had to be super careful, though, because you had an incredibly small amount of memory to work in. And on the PC side, there wasn't really much that did what the Mac did, of being able to play back naturally recorded sounds, but there were some synthesizers that could just play musical tones. And the most well-known at the time was the AdLib card. This was not able to play back any digital sound effects, but you could do some nice-sounding, rich music arrangements. And there were a few people, Sierra...I don't know if you have anyone from Sierra, but those guys were really getting into designing for a little Roland synthesizer [the MT-32]. It was a synthesizer made for people to play music, but people started hooking it up to a computer and making these game soundtracks and it was kind of stunning at the time, because you never had anything like that associated with a PC game. 

			So I did the first Carmen USA project on the Mac, and we were just in the process of porting Prince of Persia from Apple to DOS. We were talking about how do we want to do the soundtrack, and at that time, Mr. Sim, who had founded Creative Labs and introduced us all to the Sound Blaster, came over, and he really wanted us to develop to his card. The beauty of his card was that it had this digital sound capability like the Mac, but it also had a synthesizer on it. The synthesizer honestly was a little crappy-sounding. These are generally DOS and Windows-based machines at the time. And he went around to a number of the leading software companies with his card and said, "I would like you to develop for this." And he had these very ambitious plans for rolling it out. The first card that he came with had a really very cheesy-sounding synthesizer on it, and then this digital audio converter to be able to play digitized sounds. And we were interested to develop or port Prince of Persia from Apple II over to the PC. We really wanted to have a nice soundtrack for that, but we were really struggling with the sound of the synthesizer. And apparently a lot of other people did, too. So after Mr. Sim did a round of talking to various companies he then came back a few months later and he said, "I've decided to take the Yamaha chip that powers the AdLib card and I'm going to put that on the card with this DAC." And the beauty of this is that anything that anyone had ever created for the AdLib card would automatically run on the Sound Blaster, so he had a bunch of games that, right out of the box, would work on his card. 

			But he was really looking for people to start to push the envelope in terms of this music development with the sound effects. I cannot tell you how much fun it was to do Prince of Persia, where we've got the clanging gates coming down and the rocks that would break and the slabs falling down, and the sword fights, all that kind of stuff. It was one of the most fun projects I've ever worked on. We got all of the sound effects into  kilobytes of audio. Very, very compact, but it had a lot of nice variation to it. Made the game really fun and tactile to have those kinds of sounds. Jordan Mechner, who was the creator, his father had written the sound track for the game, and it was my job to arrange his music. We arranged it for the Yamaha synthesizer. I don't think we did an MT-32 version. We had a strong partnership with Tandy at the time, who had a computer that sold a lot that had a little three-voice synthesizer on it. It was very cheesy but we created a nice version on that. It was the first game that came out supporting both sound effects and music on the Sound Blaster card. And, like I said, incredibly fun to work on. 

			So Prince of Persia was a game you were porting. You must have had to recreate all the sounds from scratch?

			Yeah, it was a from-the-ground-up audio, because on the Apple II all you had were speakers that go "beep." Appropriately [laughs]. So the PCs, that was the problem with them, as well, and, again, I don't know if anyone has spoken to this technically, or if it's too technical, but if you have interest, those very simple speakers in PCs and the early Apple computers could only make a buzzing sound. And the way that it did that was the speaker had two states, all the way out and all the way back, so you just could create square waves, which is a sort of harsh buzzing sound and we used this to make beeps all the time. In fact, I had the engineers at Brøderbund write me a little C program I would modify to write little swoops and things of pitches that would change either linearly or logarithmically. And I actually got into doing sound effects design just for this little square wave generator. It's crazy, but we did some fun stuff with that, too. But, yeah, Prince of Persia really had a from-the-ground-up soundtrack done for the Sound Blaster card. 

			And then you worked on a series of other titles.

			Yeah, so the Macintosh version that we did was sort of the first attempt to make a richer soundtrack for a Carmen Sandiego game. All the prior games on the PC and on the Apple, they all just have this simple beeping speaker, and little, simplistic melodies that it would generate. The Mac was our first opportunity to kind of see how we would do sound in a Carmen Sandiego game. But, as in the same way with the Sound Blaster card just starting to come out, the push for multimedia CD-ROMs, had a big emphasis on audio. We were trying to think about Carmen Sandiego because it was a flagship product for Brøderbund. We wanted a way to make that a much more interesting soundtrack. So with the Mac version, where we had created a little musical stings and music theme, and we had the different sound effects for the characters coming and going, we tried to think about what were some of the other ways we could push the boundaries, because we had this amazing 600 megabytes of audio. It sounds like nothing today, but it was such a vast amount of data back then. 

			Where in the World is Carmen Sandiego? was one of the lead products, and we did a deal with the Smithsonian to license music from around the world from them. We hired an ethnomusicologist to join the team, and he just started pouring through their archives, and what we wanted was a little musical excerpt that would give the flavor of the different countries that you would visit. That, also, was such a fun project to think about, you know, "Oh, what's the music that we're going to use for France? What's the music that we're going to use for Japan?" And it really did give this extra dimension to feeling like there were these qualities of the different parts of the world. So we would get little loops of these pieces of instrumental music, and they would just loop while you were in that country. Really incredibly fun. The other thing that we did with that is we went to the International House at UC Berkeley and we enlisted a whole bunch of students from different parts of  the world and had them say things like, "Hello," and "Welcome" and things like that, in all of the different languages. Wherever you went you would always hear someone greet you in the local language. And those were just—again, I'm so proud of that work, it's so crazy how the evolution of technology just puts to waste everything that has ever happened, like there's no way really to recreate that experience anymore, to go back and re-live it, but it was really fun. 

			How did you manage the shift from sound cards to CD-ROM-based media, in terms of the constraints involved?

			Well, the bigger constraint was not just how many minutes of audio could you fit on the disk, but the RAM that the machine had was really a challenge, so you could only move so much audio into the system for playback. And I think we, all the people who were doing music back then, all the different teams of engineers of the different companies, we all had different approaches to how we do that. Our feeling was that we wanted to put a lot of voices and sound effects, and occasionally we used recorded music, but this was the beauty of the Sound Blaster card was that there was this music synthesizer and you could just write amazing amounts of music. In essence, you were putting sort of the equivalent of a text file to describe what the music was to the synthesizer. That stuff could just play forever, it could be infinite variations. And then just really focus the digital recorded stuff on voices and dialogue and sound effects and things like that. That was at least the approach that we took at Brøderbund. 

			By the time you got to CD-ROM, there was an assumption with multimedia being this big thing with Windows 3, there was this assumption that CD-ROM experiences would run on a sound card. And this is part of why the Sound Blaster card really took off at the time. I think everybody was just very excited. The Sound Blaster card was cheap, it was a great add-on because you put it in and these games just came to life. But we still also shipped games on three-and-a-half-inch floppy disks, and so we would make versions like that. They would run if there was a sound card. If there wasn't, that's why I was making these little weird swoops and swirls and stuff out of just coming out of the [internal PC] speaker. There were people who were innovating a way to get that [internal PC] speaker to make digital audio play back, but as highly distorted and from my perspective really unsatisfying experience, so never bothered with that. 

			And you have Myst among your credits.

			That was a little bit of a stretch in terms of credits for me. A game that I was involved with peripherally and something I was excited to be involved with. That game was so amazing and groundbreaking. Rand and Robyn Miller, who were the creators of that game, those guys are really brilliant. Brilliantly creative guys and multifaceted creative guys. Their original vision for the game was that you landed in this world and it was just the sound of the world. There was no music of any kind. And they were developing the Macintosh version that ran on HyperCard, amazingly, and we kept saying, "We really think you should have music in it." And they said, "No. We're not going to go down that path." So they continued and we started running some experiments, because while they were developing the Macintosh version on HyperCard, our engineering team [at Broderbund] was developing the Windows version. When Rand and Robyn found out about it, they're like, "you know, it's nice of you guys to think about that stuff, but…." Robyn locked himself in the studio for a couple of days. He is a musician, a really talented one, at that. And they showed up a couple weeks later and said, "Here, we're actually going to try this. This is the music in Myst." I think imagining Myst today without the music is kind of hard. The only real involvement I had was just helping them migrate the work they did on the Macintosh over to the Windows environment, but in that process and in that conversation, arriving as a team on this notion of having music in the product. 

			Was there a lot of competition between companies in the Bay area? Brøderbund, Sierra, LucasFilm Games...Were the audio people aware of what other people were doing with sound at other companies?

			I never felt a sense of competition. In fact, at one of the Game Developers Conferences hosted a town hall presentation for the audio community and it was really at the very earliest days, and audio had not really been a track at the Game Developers Conference at that point in time. I'm sure George [Sanger] had a session then, too. He was regularly presenting at the Game Developers Conference. I called this the Audio Community Town Hall and everyone who had anything to do with audio came in and I kind of opened the conversation up to just be an open dialogue amongst all of us about what's working and what's not working in terms of audio. As a community, what would we like to see, in terms of moving things forward? We outlined some of the things that we thought were sort of common areas and then we wanted to start talking with the companies that were really shaping the technology at the operating system level, companies like Microsoft and Apple, and to start advocating for some of the capabilities that we wanted to see. Some of which is just, was mind-boggling minutiae about how technically we would execute certain things. And over the course of a couple years of doing this town hall meeting that morphed into starting the Interactive Audio Special Interest Group at the MIDI Manufacturers Association, which I started with the help of Tom White, who heads up the MIDI Manufacturers Association. 

			Were Microsoft and Apple receptive to this? Was there any sort of understanding of what audio could bring to their platforms?

			Yeah. I would say at that time, Apple was a little bit more insular. But Microsoft, who was really trying to promote multimedia Windows, was very active in soliciting feedback from all the different companies at the time. Brøderbund had a very close working relationship with the multimedia Windows developers who were developing the audio capabilities, so I had a personal relationships with the guys on that team. In fact, it was very helpful for them to have a kind of common point of view that this is what people wanted to see across the industry. And so getting back to your original questions about were we adversarial or were we friendly with each other, I have amazing friendships that came out of getting to know all the people who were doing sound back then. The LucasArts guys and Brøderbund, we were just down the road from each other so we would actually get the audio teams together for lunches every now and then, and just kind of hang out, talk about sound, talk about music, talk about culture, and yeah, I think there's far more camaraderie back then than I would say competition. 

			So tell us about your move to Leapfrog. Leapfrog is more exclusively the children's game market.

			Leapfrog's founder, Mike Wood, had this notion that helping kids learn educational things about letters and reading and math and all these things could be done in a fun way. And so his whole notion was making toys that would be fun games to play with, but that would help young kids start to learn some of these things and could be a supplement to school. And they were really incredibly popular, but the real breakout product they had was the LeapPad.  The LeapPad is very interesting in its relationship to Brøderbund. One of the very most popular titles for CD-ROM at the time, because it really demonstrated what was possible, was something called Living Books. And Living Books were these famous children's books that had been fully brought to life as an interactive experience, and they had music soundtracks and we would write all these jokes for the characters on the page to do when you click on them that were separate from what just the plain book text was. It was an aid in learning to read, because you could click on words and they would highlight and they would speak to you, and help kids learn how to read that way. 

			Well, the LeapPad took this notion and made it into a toy that didn't require a computer. And it was a notebook type of thing that you would open up, and you would buy these small paper books that you could place in it, and it had this stylus and you could do the same kind of thing that you did in Living Books without doing it on a computer. You could just carry this anywhere, and you would touch on a point on the page, and for the words you could have the individual words pronounced for you. You could have it read the whole thing to you. You could do the same thing of creating little vignettes of clicking on different characters and they would do these various entertaining things. 

			When I joined LeapFrog, I actually joined as the executive producer, so I headed up the team of producers that designed all the books. And they have a separate audio department there. Ultimately, I would end up managing all of the production parts of all the books and the Leapster games, but my start was helping the teams design all these books. And we went on this campaign to just make as many of those books as possible. So I worked very closely with the audio team, you know, it's funny because we had gone all this way with CD-ROM and sound cards in terms of starting to stretch out, and now all of a sudden my world is snapped back to this more trailing edge technology because it was very inexpensive, could get built into toys. So we're back again at very, very small, very limited amounts of dialogue that we would record. It also had a little synthesizer on it, so the music could be done that way without taking up a lot of space. So the LeapPad was hugely popular, it was just an insane breakout product for LeapFrog and it enabled LeapFrog to start to look at other areas in the product. The next big piece of hardware that they came out with was called the Leapster, and it was a handheld gaming system that was focused entirely on educational content. And we just went and recreated the same kinds of experiences we could in a book, but in a handheld device that had a little screen so you could do the same thing, the characters would talk to you, you could read with it. You had all these games, educational games. 

			Were there any special needs for audio when it came to educational games?

			Well, it really had so much, it had so much similarity to the work we were doing at Brøderbund, because Brøderbund, though it started as a game company, it really was trying to find these other kind of areas, and Carmen Sandiego in particular kind of spearheaded, along with things like Oregon Trail and other games, this notion of—I hate the word edutainment—but it was this idea that we you could play some fun things games and learn stuff as you were doing thatso. They still ended up being games, in reality, but we did actually get Brøderbund, and also at LeapFrog, had people who had educational expertise. W, and we would think about what pedagogy could be included within these given games. But at the end, we really wanted to make them fun. 
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			Selected Credits: Monkey Island remakes, Star Wars The Force Unleashed series, Clone Wars series, Fracture, Lara Croft and the Temple of Osiris

			Wilbert Roget II first cultivated his musicianship by transcribing MIDI files of his favourite game tracks. After spending five years working as a music editor and composer for LucasArts, Roget now freelances. He is also the co-founder of music library Impact Soundworks with fellow OverClocked ReMixer Andrew Aversa.

			You started out in-house at LucasArts, composing for Star Wars: The Old Republic, and then Star Wars: The Force Unleashed as music editor. Can you tell us what it was like coming in on such a major franchise?

			Well, what actually happened is I started off as a music editor, and it was interesting because one of the first things they told me, not only in the interview but also the first days, was, "Yeah, we know you're a composer, but we're not really looking for composition right now. We're looking for a music editor and a little bit of implementation." And so I didn't work on The Old Republic until about a year or so in. And I'd already worked on games like Fracture, and Lightsaber Duels and the first Force Unleashed game as an editor. And what happened was, I almost overheard a conversation between two other higher-ups in the audio team saying that they were looking for a fifth composer to work on the game, and I just thought, well, if you're looking for someone I'm right here. So what I ended up doing was, I raced home that night, and on the bus ride I wrote something in my little sketch book, a little theme that I thought would be appropriate for something that sounds Star Wars-y but also sounds almost kind of medieval. Just getting that whole Knights of the Old Republic feel. Orchestrated [the music] at home, came in the next day, had a meeting with the music supervisor, and I literally just kind of slipped it in, like, "By the way, how's this?" And I showed it to him, and he was like, "Woah, wait, you write?" And I'm like, "Yeah. You hired me, shouldn't you know?" 

			So that's how I got the gig, originally. I was supposed to write only about twenty minutes of sampled music, just MIDI samples for some ambient areas, but as time went on I guess they realized, number one, that I wasn't terrible, and number two, that I was free, because they were paying me anyway. So yeah, I ended up writing almost an hour of stuff. That was my first game writing for live orchestra, as well. I had a lot of music performed live, which is a great learning experience. We recorded in Bratislava as well as the Skywalker Symphony right up in Marin. And, yeah, it was a wonderful experience. It was very intimidating, as you might imagine, half because John Williams, just as a name, there's great expectations if you're doing a Star Wars soundtrack, but also just on a technical level, being the first game to use live orchestra for me, and also just that style. It's not very easy to write in a very kind of old school orchestration. Usually, films these days use a much more slim and efficient orchestration, whereas, with John Williams, it's all about having very compelling part for every single musician in the band. You can't have that sort of, strings just holding one note the entire time. You have to keep it kind of busy. So that took a little while to learn, but once I kind of figured out how to marry the John Williams style with my own, then it just sort of came naturally.

			Can you explain, for those who aren't familiar, what a music editor does?

			So in the case of LucasArts, music editing, it meant a couple things. For starters, the most basic was a lot of our games used music from either the films or from the television show, Clone Wars. My job, especially at the start of my career there, was to take that music that was not ever meant to be in a game and format so it would work. So do things like making loops out of fight music, cutting things together from different action scenes so it makes an appropriately lengthy loop for the game. And even taking a cutscene from the game and cross-fading them on several different pieces so it would work as an underscore for the cutscene.

			For Star Wars: First Assault, you worked with the London Symphony orchestra at Abbey Road before the game got cancelled. What was it like working with a full live orchestra at Abbey Road?

			First Assault was a very different game from anything I'd ever done. We brought back Tim Longo, who was the project lead from Republic Commando. And just in that alone set the tone for what we were doing. We weren't doing a typical Star Wars game. We were doing foot soldiers on the ground, not Jedi and Sith, but instead we were doing a more realistic Star Wars, which is almost to say that, here's what the movie said, but let's take this at a different angle. Let's see what else is going on in this world. And, as a result, the music was very different from what I would have done with Old Republic. On Old Republic, it was more about trying to almost be as close to the John Williams influence as possible. What First Assault did was, we took that, but we took elements of the Star Wars style but a different emotion, I would say. It's much more gritty. Much more realistic, much more militaristic. 

			My influences from John Williams were definitely Star Wars: Episode III, not so much any of the others, because that had a lot of the military gravitas. But, stylistically, Tim encouraged me to go almost as far away as possible while still making it sound like Star Wars. So for the Imperial music, it was that Episode III sort of large orchestra, six percussionists, which is a very large percussion section. Lots of snare ensemble and that kind of thing, and a very expensive sound, but without sounding romantic, like the films did. We had themes, but it was more about that aggressive kind of tone. And then juxtaposed with the emotion of here, we're having our friends die. We're storm troopers, but that doesn't mean we're evil. We signed up for this because we thought that was what was good for the galaxy. So it has that kind of underpinning.

			Medal of Honor was another emotional reference for me. And then, for the rebels, again Tim encouraged me to go as far as needed and I realized, well, the rebels, they're not well-funded. They're not all human. They're all from different parts of the galaxy, so I had a stripped-down orchestra. And then the great thing about recording at Abbey Road was that we could do this all in the same room, so we took out all of the high woodwinds and high brass, so no trumpets or French horns or flutes or anything like that. It was an expanded low brass section with three tenor trombones, two bass trombones, two cimbassi, which is like half-way between a trombone and tuba, and six bassoons. And bass clarinets. And we combined that with a plethora of just world instruments. I had a friend in the Netherlands who played duduk and a few others, and a friend in Sweden who played the electric cello, and tonnes of ethnic percussion as well. And we just kind of put it all together in a melange that just fit, because these are guerrilla fighters, coming from wherever, and we wanted a very aggressive tone for them as well. But also kind of a sombre tone. If you listen to the rebels' main theme, it's not even an action-heavy piece. It's a solo cello. Very emotional kind of thing, where the orchestra is almost uninvited, kind of like the war. Just uninvited, shows up at the door. We really wanted that powerful, emotional reaction to war, not the romantic side of it that the film portrayed. So when we went to the London Symphony and Abbey Road, I'd already had conversations with their contractor, and also with our audio engineer, John Kurlander, and we decided that we would record it in two orientations. For the Imperials we would record exactly the way that Episode III was recorded, the same exact orientation. Same mics, everything, placement. But for the rebels, we actually, the stage is so big that we actually moved it sideways, so that we would get a bit thinner reverb and more grit to it. More kind of punch.  

			And working with the orchestra was an absolute delight. I wrote some pretty difficult music for that game that I wouldn't even feel responsible writing for any other orchestra, and they just had it down like it was nothing. It was absolutely incredible. There were only a few times when, mostly I could have maybe written it a little more clear, but there were only a few times were we had to try to do re-takes. Otherwise they just played it through. We finished early on one of the days, which never happens, you know. But they're unbelievably talented, a wonderful group. And they're a real orchestra too, they're not just gigging musicians. The night before, we were listening to them playing Mahler [Symphony] 1. And the day of, they came up, they were all playing together right away. We didn't have to say, "Hey, trombones, a little quieter." They just got it. It was an absolutely beautiful experience. 

			The one story I like to tell is that my producer was actually Mark Griskey. He was the composer from the Force Unleashed series. We needed to work with someone outside of the doors of LucasArts, just to help with setting up the contracting. And also like a personal advisor to me, because, again, this is my first, like, the Will Roget show experience, so I needed that sort of mentorship. And I'm walking with Mark from our hotel room into Abbey Road, and he leans over to me and he says, "You know Will, this is a pretty big deal, you realize? This is the London Symphony. It's about as good as it gets. And this is all you. There is no one else on the soundtrack but you. Are you nervous?" And I kind of thought about it for a second, and I realized, "No." I was actually not nervous at all, and the reason why is because I had the best orchestra that you can afford. Not that you can afford but that exists. And the best hall, the best players, the best team, the best sound engineer. There was really nothing to worry about. If anything went wrong, it would be my fault, so I was prepared for that. And we had a wonderful time. It's definitely a career highlight just hearing these really bombastic themes being played at you. And the musicians, they seemed to love it. They love working on video game soundtracks. They would come into the booth and say, "We really love working on your pieces. It's so much action and harmonic interest, and everything is always moving." And not to downplay film, but if you're doing a film score, then you have a lot of dialogue scenes where it's not quite as interesting, but they were always very well-engaged. It was an absolutely wonderful experience.

			With Monkey Island, once again you're working on an iconic series with a rabid fanbase. What was your role on the remakes, and can you talk about the process?

			On the first Monkey Island: Special Edition, the supervisor was actually Jesse Harlin, another LucasArts composer. And I mostly was kind of assisting him. I was helping out, almost like audio QA. I performed on a bunch of the pieces, because I could play a lot of woodwinds. But for the second one, he was busy working on some other game, I forget [which]. So it kind of fell into my hands, and apparently most people thought, "Ah, well, we've already done this, how hard could it possibly be?" But the problem was the first game, twenty minutes of music, and the classic version is already on CD. Second game, we had no such luxury, and it was about 250 minutes of music. And it also used the most complicated music implementation system that exists, the iMUSE system, invented by Michael Land and Peter McConnell way back in the day. And my job was threefold. One, I had to figure out how are we going to arrange all of this music with a very high standard of quality, the live players and all that. Two, we have to find some way to represent this classic music, because it only existed in these pre-General MIDI files, which weren't even compatible with, like, anything. And three, I also have to figure out how we're going to do this implementation. I had to kind of design a system using XACT that could sort of approximate what was happening back then. Back with iMUSE, they could do things like mute individual MIDI channels. They could say, "Oh, well, we're at measure thirty-eight, so use the transition that takes you from the bar thirty-eight to this piece, to bar one of this other piece, and then to whatever else." Not so easy to do in digital audio with pre-recorded, live instruments. But we figured out a way to kind of make it work. We didn't have the greatest budget in the world, and so while we did bring in live players, we had amazing saxophonists, and great trombone player, and a trumpeter, and a bass clarinetist. Actually, clarinetist and bass clarinetist, who was also unbelievable. We also, at the end of each session, I wrote a couple of notes for them that I made into a micro-sample library, and I used that in order to sort of edit together these transition segments that could, like I mentioned, take you from one bar to another. There is an absurd amount of them. I lost count at some point.

			But I think one of the funniest things about that project was, before I even started working at LucasArts, this was at GDC 2007, when I first came back to San Francisco, I was out at dinner, with Jory Prum, who also was ex-LucasArts, and Michael Land, and I think Damian Kastbauer was there as well. And I sat next to Michael, and he was explaining to me how music worked on Monkey 2, because I hadn't played the game yet. He explained the Woodtick area, how it has the main piece outside, but then you go into this room and then, you transition from that into that, and then it has a sort of melodically aligned transition back out if you go outside again. And he's explaining all of this in detail, and says, "Oh, yeah, this took us about four months to do, just this one area in the beginning of the game." In the back of my mind, I'm just thinking, "Wow, that's too much. I couldn't possibly imagine doing that." And then, guess what? Five years later, I had to do the same thing. So it was quite an experience. The entire time we were just thinking, "Alright, we can't screw this up. This is a game that came out in 1992. It's one of the most iconic and important games that exists in the field of not just game music but music implementation for anything. And so, if we disappoint fans, then that's a career-ender, basically." 

			After playing that original version, I just had so much respect for the way it was put together. We had to find a way to make it work. I remember I learned maybe two or three extra instruments just for this soundtrack alone. That's why I play the guitar now, and the accordion, as well. And I already learned recorder from the first Monkey Island game. I remember we hired Andrew Aversa, Jeff Paul and Dan Reynolds as external arrangers, and they did an incredible job arranging some of that classic music. I bought an MT-32 synthesizer, hardware synthesizer, you can probably see it in the back there. Which is incredibly hard to find by the way. It took me forever, but finally I found that, and I figured out a way to convert those old MIDI files one by one, not like song-by-song, but instrument-by-instrument, into something that could communicate with my computer and then that could communicate with the MT-32. I would play it, render it track-by-track, and put that into the game. It was, I told myself at the end of this project, "Hey, you're working hundred-twenty hour weeks on this thing, non-stop for months. You should probably not work this hard on any video game ever again," but every time I look on someone's YouTube and they put up some of the music or I see some clips and I'm just like, it was absolutely worth it. It was a joy to work on that music. Clint Bajakian and Michael Land and Peter McConnell are three of the biggest sort of musical heroes as far as video game music goes. So yeah, it was a real privilege to get to work on that.

			For Lara Croft and the Temple of Osiris, you took the whole series in a new direction.

			Absolutely, yeah. We had Lara Croft and the Guardian of Light. That was the first game in this top-down isometric Diablo-style multiplayer Tomb Raider. And it was a huge, wild success, but the thing about that game was, it didn't have an original score. It actually just used music from Troels Folmann, I think, and Colin O'Malley, from their scores to  Tomb Raider: Legend and Tomb Raider: Underworld. And, I mean, it was a beautiful game and the music worked perfectly, but for the sequel, which was called Lara Croft and the Temple of Osiris, the audio director Alex Wilmer wanted an original score. He kind of said, "Look, we've pretty much exhausted all that there is. This music kind of works for the style but it really kind of doesn't." Because, unlike the other Tomb Raider games, the isometric Tomb Raiders usually focus on just one area of the world, Temple of Osiris, of course, being the ancient Egypt. So it makes sense to have an original score that dived a lot deeper into this musical tradition than it would have if it were just assembled from other pieces in the Tomb Raider games. And so he and I had been friends for a while. We would have lunch together and just talk music implementation and stuff like that. And he eventually calls me up and he says, "Hey, I know you're a fan of Guardian of Light. Can you please send me some music that sounds ancient, maybe?" Because he couldn't say it was Tomb Raider. So I sent him some demo pieces and he brought me into the studio and I got to see the game. It was a wonderful experience. I think the thing that I love the most about working on the music for that game was that, I think even more so than all the Star Wars projects, I got to dive very deeply into world music. I did a lot of research into what music are they playing in ancient Egypt. I learned a lot about the percussion instruments and the woodwinds, and the great thing about Egypt was it was very cosmopolitan, so I could kind of cheat and use other Arabic instruments as well, because everyone was coming through Cairo.

			So I had a wonderful time working with live musicians on that project. Every single note of world music is live. That was one of the first pillars that I set down. We're not going to have any big sampled world instruments because I just thought that was kind of disrespectful. I thought, let's not do a Hollywood thing for this as far as the ethnic instruments go. Let's do a traditional treatment. And so part of that which I thought was a pretty cool idea, for the tombs themselves, it's mostly you're walking around and it's puzzles and exploration, and we needed music that could kind of sound good, but also sit in the background and make the player feel more cerebral. And so the way we did it was, I had a couple different players, one of them being Stelios Varveris, who operates out of Athens, Greece. They played their instruments. He played the kemenche, which is sort of like a fiddle but you play it this way. And the oud, which is kind of like a zither guitar. And I gave him a bass track, which is just a pedal tone, very simple. And I gave him a scale, and like an Arabic scale to play from. And I said, "OK, just improvise for about three minutes over this. Try to follow the contours of this evolving pedal tone. But just do your thing. Don't worry about tuning too much. Use your own tuning that you would play traditionally. And just go with it." And I would describe what the tombs kind of looked like and what was there and all that. And he would give me back all this beautiful music, and I would sort of edit that, and write my orchestral music around it. So he was really the focus, but then you had this orchestral backing to move the piece forward. And in the end we got these sort of contemplative pieces, but they were also sort of very traditional. And it had all of the nuances that as a composer you can't really write that, you know, because you have to really be a part of the tradition in order for it to make sense. So that was really the backbone of the game.

			I had an incredible percussionist, Doug Perry, who played just, I've lost count of how many different African instruments he played, but he was incredible. I had some great string players as well, Matheus Souza and Sam Suggs played violin, viola and double bass. And Sam also would improvise a little bit too, if I wanted like a sewer level where it has a nasty and all kinds of weird effects, I said, "Sam, play me something that just smells horrible. Make it sound like it's just a nasty-smelling sewer." And he did. He surprised me. Every single take. It was just incredible. Just the amount of imagination that he put into all of this. And, last but not least, I had Kristin Naigus who is an incredible woodwind player. She plays literally everything around the world, and she's a brilliant oboist and English horn player as well. So she did all of the woodwind that I didn't play, I played flute. And her brother is a phenomenal French horn player, so I hired him as well, to do some horn parts just to make the orchestra sound better. I had Laura Saylor on trumpet, she's an incredible trumpet player and she plays a couple solos in the soundtrack, as well. Aaron Craft and Dan Swearengin also played percussion instruments with us. And—sorry, I have to give these shout-outs. Lastly I had Pontus Rufelt. He helped me with some of the choir sequencing, and last but of course not least, Paul Houseman was my assistant composer. I had a pretty strict deadline at the beginning of the project, so I needed a little bit of help for one of the sections of the game. So he composed all of the music for the rain suite, which was part where the evil boss drenches all of Egypt in constant floods. And he did some incredible world music for that, blended with his own sort of very orchestral style. 

			I know we had a surprising and very flattering number of nominations for awards and stuff, but honestly I can only take the tiniest bit of credit for that, because as I mentioned, we just had an incredible team, and not just from my end, but the in-house team at Crystal [Dynamics] is absolutely phenomenal. They are masters at music implementation. I helped out a little bit with the implementation, actually, but they were the ones who made a lot of the decisions that just saved us from sounding like a horrible game, but it's like, they were kind of always right, even when we disagreed. When I look back I'm like "Oh, well, they did it my way it would have been horrible." So I'm extremely grateful for Alex Wilmer and his team, not just for hiring me, but just for doing such a good job bringing it all together.

			Maybe we can talk about the implementation, because we've talked to Alex Wilmer, and it would be great to have your perspective, too.

			So when the project started Alex explained to me we don't have a tonne of time to do this game. And they can use all the help they can get for implementing the music. So they leant me a PC, and they gave me full Perforce access and everything, and I did most of the implementation of the music, which is a great opportunity because I could write a theme, and I could put it into the game and I could hear it, and "Nah, let's try something else," or edit it, or whatever. Or place things in different places than I thought, and then I would check it in. So it was great having that sort of instant feedback loop. The way it worked was, they have their own proprietary tool and so I would just bring my music over from this PC to the other one, and implement it using that. I could go right into the level design scripts and just place things however I wanted, either based on things that happen in the level or areas or however complicated I wanted it to be. In that game, we had an interesting technique where every piece of action music is actually a part of a suite. And the first thing I said was, they said, "Okay, well, just have your action music and then take out the percussion and that will be the ambient music." But I just felt that that would have been sort of cheating the player a little bit. This is going to get into my personal philosophy towards game music. I think that ambient music is the most important part of the game. I think action music is actually not terribly important. It's something to just not die. So I just felt we really need to do something interesting for the ambient pieces. And for the overall, especially. Why don't we do something like this? And so, I would write a completely separate ambient piece after I wrote the action music. But the ambient piece, even though it was a completely separate piece, it would have the same rhythm. The same harmonic rhythm, the same chord progressions, the same tempos. So it would actually kind of align with the action music without necessarily being just a stripped down version of it. There would be two independent pieces. And you hear this in the soundtrack release, but you probably wouldn't even tell that they were part of the same suite.

			But the way it works is, I have this ambient layer, and a percussion-only version of the action music. Then the action music full mix. And they're actually saved in real time to one file. They're all exactly the same length, and the game just kind of oscillates between them based on the game state. And so what ends up happening is, you'll be in this ambient layer, action will start and it plays a little stinger and plays the action music, then once all the enemies are dead it kind of cross-fades down to the percussion-only bit for a couple seconds, and then that cross-fades out back into the ambient layer. So we had a very nice sort of smooth transition in and out of action. We didn't use any kind of beat synchronization, because we didn't really need it. Everything was sort of pre-synchronized. And it worked incredibly well. We had one of the audio designers on the other game, Phil Lamperski, kind of help this put all together, much more technical-minded than I am, so he and Alex and another one of their designers just made it work from my crazy ideas.

			You're much more implementation-oriented than a lot of composers. Is this part of your philosophy as well?

			When I started at LucasArts, I had a little bit of an identity crisis, because I'd been for so long writing music for games where I was the guy for the game. I was just writing music. And writing for films as well, independent films. And here I am at LucasArts and I'm just sort of editing music, but I'm thinking, "Well, there's got to be some more things that I can do for the team than this, otherwise I'm not going to improve my skillset." So very early on I learned that they were offering classes at ILM in Python and I thought, "Oh, well, if I can script in Python then maybe some of these things that normally take us a while I can do instantly." So I took a class. I'm not a great programmer at all, but that sort of opened my eyes to things. And because I studied Python, then I could kind of understand the Lua script that we were using for the Force Unleashed series. So suddenly that was like, "Oh, actually, I can do this. Maybe I don't need to rely on a level designer to hook this up." Because there's always a feedback loop and maybe they'll do something wrong, that I'd have to ask them to fix it, well, why don't I just fix it myself? So it kind of all started with that, and then from there, later on we got Wwise, the audio middleware. And we got wise. I learned Wwise and we used that for Force Unleashed 2. But what kind of happened was, we also, after Force Unleashed 2 we had new staff and I'd already trained up in Wwise, so we lost some of our staff, unfortunately. So I kind of became the implementation guy. I would train new employees in Wwise. An eventually that sort of became my thing, I guess. Not so much unintentionally, but serendipitously.

			After a while it came to the point where I was kind of supervising projects. I wasn't just a cog in the wheel. And I would design the music systems for First Assault. We had a very interesting music system for that. Eventually, I designed systems for First Assault, Tomb Raider, Dead Island, and it just kind of evolved that way. A lot of people ask, "Do I need to learn Wwise in order to write music for games?" And to me that's kind of like asking, "Do I need to learn how to play the piano in order to write music?" I mean, like, no, but why not? Why not learn something new? Why not know everything about the music, how it's going into the game, because at the end of the day someone is going to play the game. They're going to just hear the music as it's played in the game, and if something sounds stupid, it's going to make you sound stupid. So I just figured, why not take ownership of every step of the way. I always need help because I'm not a programmer. But I can design systems. I know what's easy with engineering, what's hard. I have a good sense of what can poke into what as far as game synchronization goes, and it kind of evolved from there. I think that if you know at least the rudiments of implementation, you'll make much better decisions as far as scoring the game, which in my opinion is the most important. I think that's more important than the music itself. You see a lot of great, just wonderful soundtracks these days that nobody talks about because in the game the music never really gets a chance to be the highlight.

			Most studios these days, and this is not a criticism, but most studios these days are run by sound designers as far as the audio team. Which I think is a very good thing, but the problem is that, unlike back in the day when most of them were run by musicians, it sort of changes the angle that we take. And it's rare that you have a team where they're specifically saying, "Let's look for opportunities for the music to shine." But when you do that, then you have situations like Red Dead Redemption. You first go into Mexico and everyone knows that. You have situations like L.A. Noire, the music from that is absolutely phenomenal. Everyone knows it. The music from Bastion, the music from Destiny, is another great example of you can clearly tell that someone at the top thought about music when he was putting together the audio soundscape. And we just looked for opportunities where the player would not be distracted by getting killed a lot, and instead where can we make the music shine? I think it's more about the direction, the music direction and supervision that's important. 

			When you talk about creating music systems, what are the kinds of things that you think are needed, or what kinds of things are you designing?

			I think I do it a little bit backwards from the way that most people do it. Maybe I'm wrong, but I don't really start by thinking about the implementation. I actually start by thinking about the music itself. What I'll do is, I'll write sketch pieces that don't necessarily go with any particular scene or level in the game. They're just like, "This is what, as a whole, the game should sound like." Trying to figure out the harmonies that are appropriate, instrumentation, that kind of thing. And once I write that, and I get sign-off from the developers, then I'll look at the piece and I'll say, "Alright, I wrote this thing. How can I chop it up? How can I interactivize it. What would work musically that would still make sense?" Sometimes that means, "Okay, well, I can take this instrument out and that instrument out and have a stem sort of score." Sometimes it means, "Well, I can go from this section to that section and have more of a horizontal, beat-synchronized score." And sometimes, like in the case of First Assault, because of the way that the music works, you can't really chop it up at all. And in those cases I would actually use one-shots. There's actually not a single piece of looping music in First Assault. It's all one-shots that sometimes play and the game decides when they play and which to play, and mostly the game is silent, but it just figures out when should we play these sort of little forty-second one-shot pieces. But that's my process. Then after that, once we have all that information, that's when I decide, OK, what parameters from the game should affect the music? That's where I'm saying things like, "Okay, player health, should that affect it? Number of enemies, which level you're in, what level you're at, if it's like an RPG kind of thing. And those kinds of parameters, but that's usually a little bit backwards. Most of the time, you'll get a designer saying like, "Okay, so I have this game and it does dah da da, so I thought that if the player does this, then we should have music for that," and that works, too, definitely, but I always think the implementation should serve the music. That's why people think I'm an implementation guy. As far as like the technical side of it, I don't think it's that important. I'm not impressed by, "Hey, this game has like sixteen different layers and it cross-fades!" That's cool, but all that really matters is, are you scoring the player's experience? And that's more about the direction than anything else. But that's generally what I mean when I say the implementation and direction.

			And you also have put out some sample libraries.

			As far as sample libraries go, I started sample development properly in 2006. I was between two film gigs because one of them got rescheduled, so I was like, "Well, what do I do for three weeks?" And I had a project that had been in the back of my mind that had never had time for. It was to make real instruments in samples from pieces of scrap metal. I wanted something that actually sounded like a bona fide percussion instrument, not just some like, "Oh, we hit it once, good enough." I wanted multiple round robins, velocities, tonnes of different techniques, different beaters, the whole nine yards. So I found some pieces of stuff. It's still proprietary, what I used, but I found various things, and I went out and recorded it and sampled it over the course of like two or three days, and I put it together in Kontact and converted it to Gigasampler, and I put this up on, I think it was VI Controller, and I had a little demo, like, "Hey guys, I'm working on this thing. Is it something you'd be interested in?" And they were like, "Holy crap! Yes, Please! Sell it! Sell it now!" And again this is way back in the day, 2006, and back then the idea of these small boutique sound library companies that we're seeing a lot today, it was kind of unheard of. I opened my own store front, Impact Soundworks, and I put it up, and it was shockingly successful. 

			I was like, "We should probably do more of this." So I brought on Andrew Aversa, who is another composer. He's also one of the arrangers from Monkey Island. I said, "Hey, let's work together on something." He's like, "You know what I always wanted? A sitar that actually sounded good." So we found a sitar player in Philadelphia, somehow. And he was phenomenal. We brought him into the studio, and we recorded him. And we recorded a tabla and baya player, hand percussion. And we released that and that was even more successful. And the business has just grown from there. We started off focusing on the ethnic instruments. The next one was Koto Nation, which is the koto, shamisen and bass koto, played by the soloist from Memoires of a Geisha, actually. And after that we did some drum libraries, we did Shreddage, which I think is actually one of the, if not the most popular guitar library in existence, which just blows my mind. And then Andrew did a bunch of incredible libraries for electronica.

			I kind of took a break because around that time I'd gone to work at LucasArts, but I had my dream project in mind ever since college, and that was to do a library of the Bulgarian voice. I love Slavic choir. It's actually probably one of my biggest musical influences. If you listen to my music in whatever style, you always hear those kind of tight harmonies and syncopated rhythms and odd time signatures, and sampling a choir is one of the hardest things you can possibly do, but finally Andy basically put his foot down and he said, "Wil, you're doing this. I don't care. I bought your ticket already. Go. So you better figure this out quickly." So yeah, I took that, went on vacation to plan it all out, and figure out exactly what to do. I don't speak Bulgarian, but what I could do was listen to all of the recordings that I had of the Slavic voice and transcribe phonemes, which are vowel and consonant pairs, and I figured out what the most commonly used sounds were in this genre, and I also at this point I'd been doing so many transcriptions of the pieces that I just kind of knew a lot of pieces by heart. So we went to the choir, and I had scores for them and I said, "Hey, this, that, and the other." But I could literally just point to a piece and say, "Do you know this piece? " And they're like, "Yeah, of course." "OK, in this part of the song, you do this kind of weird thing with the voice. Do that." And they're like "Yeah, sure." And in the end, we ended up with my sampling magnum opus. Incredibly proud of this product, it's called Vocalisa. I actually used it, I think, the first professional use of it was in the Tomb Raider score, because I needed an otherworldly ethnic sound for the choir in that. What I love about it is that it's I think perfect for the Hollywood composer because it doesn't go so deep into the tradition that it becomes unusable, but it's just authentic enough that you can use it for that, or you can use it for almost anything else. Very easy to just kind of get in. It's very user-friendly. I just had such a wonderful time. I consider myself one of the most lucky people in the world, just because I get to work with the most incredible musicians almost all the time.
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			Conductor for Final Fantasy concert series Distant Worlds and others

			Arnie Roth is a classically-trained violinist and Grammy-winning conductor known for his work with the Chicagoland Pops Orchestra. Over the last decade, Roth has conducted close to 200 game music concerts, including Symphonic Fantasies, PLAY! A Video Game Symphony, and as founder and director, long-running world tour Distant Worlds – Music from Final Fantasy.

			Can you explain what a conductor does, exactly? A lot of people think you just stand at the front and wave a stick around.

			Some of that is true. We stand in the front and wave our stick around, you know, but the reality is that a conductor has different functions depending on what kind of concert we're presenting. If it's a concert of traditional classical repertoire, played by some of the great orchestras in the world, then there's an old saying that says, "The conductor should really just not get in the way." And there's more truth to that than it is a joke. Tongue in cheek. The fact of the matter is that the greatest orchestras—Chicago Symphony, New York Philharmonic, Berlin Philharmonic, London Symphony—if you're doing another set of Beethoven or Tchaikovsky or Brahms or some of the very classic orchestral repertoire they just need to get started together, show them the tempo, and they're off, basically. It's very important with the top ensembles if you're playing standard repertoire that they have played for thousands of performances, it's very important that you don't burden or clog up the creative process with unnecessary gestures, or try to make music that is exactly the same as they have played for many years. So if you're doing an interpretation that has been heard before, stand out of the way. Get them started, show them a little retard here or there, or a cadence, kind of point, set the next tempo for the next movement.

			But if you're a conductor of a production with music that any of the orchestras have never seen before, it's new music to them, they have to learn notes, phrases, tempi, articulation, and the musical gesture of all this, then the conductor has a very difficult and busy job. He's trying to teach. The best conductors can still do most of that teaching just with their stick, just with a baton. And there's a tremendous amount of stuff that you can do with this and the other, the left hand if you're a right-handed conductor. And with the greatest orchestras I try to minimize the amount of time that I spend talking in between pieces or explaining things. I try to show it as much as I can, and again with great ensembles, you'd be amazed what you can get through even today, they were a wonderful orchestra. Mostly members of the opera company here in Toronto, and you're at the University of Waterloo? I conducted Kitchener-Waterloo previously, both in Kitchener and they were here as well with me at the Sony Centre. And this orchestra compares very favourably to that. They're very experienced, and they're reading through everything very quickly.  So I really appreciate that, the art of sight-reading new scores and being able to synthesize that quickly, internalize that quickly, and make music out of it, so it makes my job easier if they can read the notes quickly. But, yeah, just from a generic answer, with new productions, with video sync, that I have to deal with, I think that that is a much more all-encompassing job for the conductor. He has to show a lot, and he has to pace the show and, in my case, we talk to the audience, introduce pieces, tell them some history of the Final Fantasy game series, what some of the preferences of the composers are. All these things are rather important for the fans, they're really interested in hearing this stuff, and how it ties to the music that we're performing, so there's a lot more going on in that, as I say, in a traditional orchestral concert, of traditional repertoire there's a lot less that I have to deal with. Having done all those.

			So I guess this question ties in with that, you're in somewhat of a strange position now in that the music you're conducting not only is the composer still alive, but he's [Nobuo Uematsu] often present while you're conducting! Are you consulting with him, deferring to him?

			You know, yes, definitely. The easy answer is that absolutely, you should see actually in the rehearsals. At this point we've worked together for so many years that he just allows me to go ahead. I know all the tempi and how they should be, but we're introducing new scores all the time, some of which we're orchestrating and arranging for the Distant Worlds concerts, and some of which Nobuo-san has a team in Japan that does many of these orchestrations as well, so we're kind of splitting those duties between his team and our AWR music team. So when a new score comes in and we're rehearsing it for the first time and we've just introduced a lot of new things, even while I'm conducting I'm looking at him, at tempo, saying, how? Little tiny adjustments. Mostly it's about tempo. The music is something that I can very quickly synthesize and deal with, and I think that that's an important function for a conductor to be able to look at a new score quickly and decide the important points. This melody line has to be heard, that little percussion effect is very critical. Refer to the original soundtrack, and see what fans were listening to. Many times when we orchestrate things, certain effects that the fans are used to get kind of buried into the orchestra. Not for any purposeful reason, but the orchestra is very thick and maybe it's overly orchestrated in a spot. And a critical little like piccolo note or viola line gets buried in there a little bit. And that's where my job is to rebalance all the instruments live. 

			And in a very limited rehearsal time, to say quickly, "Stop, I need all the strings to go down to pianissimo so I can hear the oboe solo over there, please, percussion: that military spill over there," is incredibly important to the fans. And you mark that up from pianissimo to mezzo forte or whatever it might be. You do all these things on board very quickly, and glance over to Nobuo every now and then he says, "Yeah, more of that, or this." Today, after having played Final Fantasy VII main theme many, many times, a little thing that's been bothering me for years after playing that, was that the harp seemed to drop out, I felt, one measure early in this particular sequence and I said to [Uematsu-san], I stopped everything and I said, "Finally you're sitting here with me. Shouldn't that harp continue for another bar or two"? And he says, "Yes I think so." First of all, a lot of these things the thousands of hours of music that he's written, to try to get him to reach back in your memory and think about that one, but in this case he and I agree. Basically we agree on almost all the things that we're working on, but in this case he said yeah. So here in Toronto we're adding the extra bar part. Little touches like that, you know. Constantly refining things.

			Absolutely. In fact, my next question is about tempo. So many composers in the past, like Bach, completely leave tempo up to the conductor, and Wagner suggests that the "Right comprehension of the melody is the sole guide to the right tempo." Do you agree that if you understand the melody, the tempo is kind of always latent in that?

			Yeah, you know, this phrase, the very famous one but it's also that philosophy, it's not just Wagner, but when you talk to most of the great pedagogues in music, and many conductors as well, and composers, of course, I'll quantify that a little bit later, but most people of the really experienced ones will say, "When in doubt, if you're a violinist, if you're a trumpet player, woodwind player, whatever you might be doing, when in doubt, think of how you would sing that phrase. When you're trying to learn a new piece of music and there's this phrasing there, sing it. To yourself, once, in your practice room. And most of the time, the exact phrase and peak of the phrase and the articulation will be revealed to you just by that. So Wagner is not wrong, and this is something that has been taken to heart by a lot of instrumentalists, that you're playing a great violin concerto and you're deciding, well, is the peak of the melody the third beat of that bar? Or should I continue it to the next downbeat? Architecturally, what is the melodic structure, what should be the main emphasis? So now we're getting to minutiae a little bit, but it really makes a difference, all these things. And especially in the music of Wagner, which is so melody-driven. 

			And by the way, it's no secret here, the music of Uematsu is completely melody-driven. Melody and structure are it for him. You were speaking about this before. I often compare composers of video game music; what makes Uematsu different from others, that kind of thing, this whole idea of composing with melody and structure first, that's the primary thing. All else, all the other orchestration, arrangement, variation, that's all down the line, but this is how if you look at the greatest composers throughout history, this was always the driving thing. Even as you start getting into contemporary composers, still there's a very big difference, and if we're talking about film music, for instance, very big difference between the music of a John Williams and you know, if you go in and you hear the music of Star Wars and everyone comes out of the movie theatre singing these things, or Indiana Jones or E.T. or whatever it might be, but melody- and structure-driven. So you come out of the movie theatre, knowing these things. Come out of the movie theatre for Lord of the Rings, or something else. Lord of the Rings is great, Howard Shore is fantastic, you'll know maybe the main theme, you know, but so many of the battle scenes, and this happens in a lot of video game music too, is there's percussion loops. It's really more catching the hits, whether it's a lightsaber or it's a real sword, but it's catching all the hits, and we know how to do that as writers, there's whole universities and courses about film scoring and SMPTE and catching these cues. We all know how to do it. 

			Where I feel the genius comes in is when you're writing with melody and even as Luke and his father are battling, you're going to hear those two melodic phrases battling. It's not just percussion loops and symbols hitting. And drums hitting, but it's melodically developing this, stressing the melody, and then releasing it here. And sometimes releasing it tragically. He doesn't win, the protagonist, the antagonist wins. And so there's this tragic element. And the way the composers did that from Beethoven on up, that's how they composed. So that is something that I find is a very big difference between various composers, not just in the classical realm, but also in video game music and in film scoring. Are you writing, as you say, with leitmotifs? Are you writing with each character gets a theme or each battle or each world or each environment has a theme or, is it just a main theme, and battle music, and loops? So many of the games are basically a shoot 'em up kind of protagonist game, and really that's what they want, they want ninety-second or two-minute loops of this percussion stuff. Whereas, when Uematsu has this stuff, listen to this throughout history, there's a melody, there's development, and this melody over twenty-five years, can also develop and have variations. 

			You started hinting at that but I mean, look at Chocobo, I mean, there's seventy-five, a hundred variations of the "Chocobo Theme?" And many others, battle music that's brought back later in the series, that the melody is still there and developed. Even more than other composers, but I think that is the culmination of Final Fantasy being an RPG game, and that Uematsu started at the very beginning with these leitmotifs and these characters, and carrying that through has endeared all the fans. And that's why this works as a concert. You know, think about these other games. Can a World of Warcraft, can a Halo, can a...I don't know, you name it, but one of these single action shooter games, can that really work as a music concert? With the music of that? I don't know, and we've thought about this long and hard, and it's there's not that many other platforms that can work that way. Distant Worlds is different than other productions that are out there. Distant Worlds is dedicated to presenting the music as close to the way it was heard in the game as possible. Even if it was 8-bit and we've orchestrated it up to full orchestra, it's still very, very faithful to what was there in the original. When we do the opera, from Final Fantasy VI, "Maria and Draco," it's the opera just as you heard it, even though there was no recorded vocal in Final Fantasy VI, but it's very faithful to what the fans heard. It's one of our most popular pieces, some of the 8-bit stuff. Nobuo-san just said "Terra's Theme" was his favourite. Final Fantasy VI, again, 8-bit, very simple thing, and what we play with orchestra is blown up and expanded, but it's simply what you heard in the game. Now, that's different than a lot of other concert productions of video game music, where you're in the mind of the arranger and really you're focusing on the mind of the arranger. It'll be based on themes but there are snippets of things. Zelda Symphony of the Goddesses. This is a film that's scored, and there's just snippets of themes throughout that. It's about the arranger. I've done many of these with the WDR in Cologne, based on Nintendo games, based on all kinds of different games. And Uematsu as well, but it's more about the arranger's mind and this wonderful creativity of bringing something to life, but that's a different experience than what Distant Worlds is. We're dedicated to presenting music very close to the way the fans heard it, and I think that's why there's this kind of wonderful connection with the fans of these concerts, and they're very faithful, about the concerts. They know what they're getting here. So we're trying to stay very close to that. 

			You just answered about six of my questions [laughs]. It's interesting what you said, going back to singing the melody, because Wagner also says the reason that modern conductors  can't conduct is that they can't sing. They don't understand breath. And breath is at the heart of melody.

			Oh, I can't sing. But I have a great appreciation for the architecture of singing this melody. And as bad as you might be as a singer, if you could just look at this score and sing it through in your crotchety voice, whatever it might be, you'll still understand where that singer has to breathe in it. And that's what Wagner's talking about. That until the conductor puts himself in the mind, especially opera conductors, in the mind of accompanying a singer and knowing that this is what the singer needs. Tempo is so critical for singers. That is a performance thing. If I'm two beats per minute too slow, for them, they're running out of breath at the end of the phrase. If I'm too beats per minute too fast, they can't get all the words out, clearly, because I'm rushing them. Literally, you have to hit this on the nose. And video game music—remember, I have a screen overhead on Distant Worlds, so I'm conscious of the timing, what I call "soft sync," synchronization. I'm very conscious of the timing and watching the cues go by, and if we're getting there a little too quickly, I slow the orchestra down, and if I get to the end and I'm a little ahead, some of the last couple of tempi I'll do a big retard, to try to match that film ending a little bit. So it's really live scoring that's happening here, and it's great, a lot of fun for me and a great part to be able to do that well, and nowadays there's a lot more orchestras that are doing film with orchestra. Tonight, as a matter of fact, at Sony Centre they're doing Gladiator with orchestra. That has a lot more effects and synthesizer, I think Zimmer or whatever, so it's a little different experience, but I've conducted The Wizard of Oz, full movie, full live with orchestra, and that is the most difficult thing I think I've ever done. Because it's very easy to accompany Judy Garland singing "Somewhere Over the Rainbow," no problem. But on the film conducting those munchkins, it's impossible. So that kind of thing is very difficult, but yes, you have to think about the melody, and that drives the architecture of it. For Uematsu it's definitely the way he writes. He's thinking classic melodies all the time.

			So how does timing work to sync with the video and the orchestra with Distant Worlds, is there a click track?

			It is soft synchronization, as I was saying before. The definition of that means that I drive the video, and my video operator who works with us all the time, he has two video sources, and we split up for each song that we're doing, we split up the video cues into maybe two or three or four different sources, and he's alternating between them. So I drive the show, by starting the downbeat, and he's watching for my downbeat of music and then he starts video, and I'm going along in the proper tempo, and then it's a little cat and mouse game of sometimes Chris will crossfade into the next source when he knows I've already gone into that, and other times, I will slow down to catch something, and so this is a constant on-board analogue, let's put it that way, fluid thing for the concert. Now, for scoring to film, it's a much more scientific and there's SMPTE, there's time-code, and there's actual math involved in making sure that we're getting every single cue, but no, Distant Worlds does not use click track. I want to make that perfectly clear. There's plenty  of productions that do, and we could, but to put an entire orchestra on that stage, wearing headsets listening to click-track, and chorus and everything removes some of the musicianship that is on the stage. In other words, they can't hear as well, each other, and they start listening to click only. We very quickly dissolve into something else. The balances are off, all kinds of things are just listening to click. So it's a very different experience. There are places where you want that. You want musicians to be on click track. Bugs Bunny on Broadway—it's a show that I helped put together—it's all click. Playing these crazy wacky cartoons, very difficult to play for the orchestra. Yes, you need click and when the rabbit hits the wall, if the cymbal crash is two beats later, everyone knows it. The five-year-old knows it. Right, so you have to have click track with that kind of movie. But not when we're doing a live orchestra concert with Distant Worlds. There are others that need it.

			Are you still active in composing? You, of course, are a composer as well. If so, how does your conducting work influence your composition?

			I think that, in general, working with orchestras, you know I was a violinist. I keep saying was. I still am a violinist. Next week I'm playing violin in Houston on our chamber music version of the music of Final Fantasy which is called "A New World: Intimate Music from Final Fantasy." And that plays in small chamber music with just eleven musicians and I actually play one piece on violin as well.  And when Nobuo comes out he plays organ with me, as a matter of fact. Keyboards. But the reality is that, coming out of the world of musicians, I think I probably have an enhanced appreciation for what goes into putting together concerts from a musician's standpoint and what we'd like to see in a conductor, as a musician, in the orchestra. So I'd like to think I've got a sense of that. The reverse of that is that the more I dig into orchestras live, and because I've been doing it for a long time now, the more I can pick up new orchestration tricks and different ideas as we're playing all these scores. All of us as composers and orchestrators and arrangers, we pick up little, "Wow, that's a cool effect. I'm going to use that over there." Or, "This is really cool, it would be very neat if that were transposed into the lower woodwinds instead of where it is in the strings." 

			We pick up all these things. So how has it influenced me? I think just working with orchestras ought to influence any composer. You learn so much about what's possible and what's not possible, and generally there's so much more possible than you think. Rarely have we gotten to a point where we've overwritten so far that an orchestra can't manage. So I find that exciting, to have some effect that I really want to use on another project or something like that. Also, the experience of working with the film industry part, influences me a lot because there it's so tight to time code and action on film, that it's a little bit different way of scoring things than orchestrating for a live concert. There, there's a little bit more freedom with that, I think. With film, you have to be conscious of am I going to fix something in the mix in terms of digging out this melody, or can I pre-write this from an orchestration standpoint so I can really deliver this melody will ride on top of that effect. A big battle thing going on, but still hearing that, rather than trying to fix this in the mix, which is always difficult, really reaching for an individual mic on that instrument or that. So, yes, it does influence us in terms of orchestration, both the live concerts and working with film all these things. There should be a give and take. You should grow. The day you stop learning and growing from your experiences, then it's time to start retiring or something I think. I'm enjoying it a lot.

			You've been conducting game music for a decade now. Have you noticed a change in the audience?  Has the audience become more sophisticated?

			It's very funny, you know, I think there's still a faction of the world out there that, still, when you tell them we're conducting concerts of video game music, they look at you like, "What? What could that possibly be?" There's still a good amount of people out there that think that. And, unfortunately, some administrators with major orchestras are still  in that kind of tunnel-vision thing. But the reality is that in certain regions of the world, concerts of video game music are much more accepted. For instance, in Japan, without video screen, concerts of video game music have been going on since what, 1999 or thereabouts? Maybe before that but I think '99 was the beginning that I know of. Certainly the Final Fantasy concerts started back then. With just concerts. No video screens, nothing just...they were accepted as concert events there. And it took all those years, it wasn't until 2004, 2005, till it came to North America or Europe or anything. So that already was behind that curve.

			And right now, orchestras in North America are much more readily accepting the idea of video game music as a regular concert event. They've launched full time into inviting film with orchestra onto concert stages. That's being done much more often. And video game music, but in Europe, it's still very difficult to get orchestras. I mean, orchestras to actually engage with video game music. It's very different for us to go out and hire an orchestra. And we do that all the time, we play Europe a lot, but it's not so much the  orchestras hiring us as it is a third party presenter who is engaging an orchestra, engaging a venue, putting this thing together. It's a very expensive production to be able to do that. We're a lot of musicians at Distant Worlds. We're over 100 on stage, so it's the musicians are costly, the venue is costly, there's all these things that lead into it. 

			So would I say that the fans gotten more sophisticated? I think the Final Fantasy fans have really focused in on the Distant Worlds tour. And they really know all the things that are possible, and if they're getting more sophisticated, it's about, "You're not doing enough of III", or IX or that kind of thing. Or, "When are you going to do the offshoot games?" I mean, they're very focused on their world of Final Fantasy. And it's great, we keep introducing new scores because the library of Final Fantasy is infinite. I mean, literally infinite. It's hundreds and thousands of hours of music of every single game. We can't possibly dig everything out. We already have 110, 120 scores in our Distant Worlds library that we're rotating. We couldn't possibly do everything in one or two or three nights. It would take a week or more to play every score. So I would say, the question is, fans of other video game platforms, are they getting to a point where they're demanding concerts? And there's not many others. There's a couple of other productions. Video Games Live is out there, but that's more of a spectacle, it's not...I don't view it as the acoustic orchestra concert. They have somebody climbing up and doing a battle and there's a light show going on. That's all good, but the fans of Final Fantasy, I think there's a place for that, but the fans of Final Fantasy know that this is a concert experience and they really actually, they seem to be craving that concert experience. It's an absolutely amazing thing to witness. I don't know if you've seen the concerts at all, but if you're going to be there tomorrow night you'll get a taste of this because it's completely sold out, there's no tickets available, but as quiet as possible during the performance, and as overwhelming as a standing ovation after most of these pieces, it's this wonderful combination of those two reactions, that is better than any classical concert or anything else I've ever done. You know they're sitting on the edge of their seats to hear every note but the appreciation is on the overwhelming side compared to classical or operatic, or pop and rock concerts? They're cheering and singing along and standing in the aisles while the concert is going on. None of that during this. They're sitting quietly listening, but you know they're standing up for the standing ovations afterwards, equivalent to some of the great rock concerts, things like that, so it's a great hybrid audience. It remains to be seen about other platforms whether we can bring that, and there are many that we're working on and talking to, but remains to be seen. 

			You mentioned in Japan that these concerts often happen without the video screen. Do you think that it's necessary here? Are we too impatient here in the West to just sit and listen?

			The answer is yes and no. The answer—it's very interesting. The reason we have video screens, and it started here, in the US, the reason we have that with these games, is because, this is a little secret here, but presenters are the ones that are pushing for that. Because presenters, and I'm not dissing all of them, but their minds we're doing a concert of video game music. How can you do a concert of video game music without having a video screen? That's how their mind thinks. So therefore, that was the easy way to go, and frankly, it is enhanced. We've done some things to play with the screen, some live on-board things that we play with, and it's worked out very well and the fans, they've seen all these images a million times. This audience would still be OK with it if the screen went dead and we just did the concert, our Final Fantasy audience. I don't think all of them would be, but Final Fantasy fans would be. They understand it. They're there for the music, they really are. I think that it's probably not necessary for and it's not used for a lot of the concerts that are based on the arranger's fantasies based on video game themes. We don't use that a lot. A lot of the concerts that I've done with the WDR and others, it's just a concert. You're here to hear this fantasy based on these video game themes. And fans do accept that too, but you know the whole format of doing concerts is different in each region of the world. And we've run into that a lot. 

			The Final Fantasy family is the same, throughout the world, that's the amazing thing. But the format of concerts, you can go to hear the Vienna Philharmonic or the London Symphony, or the Berlin Philharmonic in Berlin, for fifteen Euros. Very little money. You can't do that in the United States. We have officials elected in the United States that believe in taxation being as low as possible, so they're not supporting the arts, so therefore all the orchestras have to make it a commercial venture. They really have to charge ticket prices that are higher, and it's much more difficult on fans that way. We're very thankful that we're still selling out, but it's a dichotomy of that, so when I go out and do a fantasy based on the themes of Zelda or Nintendo games or whatever it might be, people can get into those concerts for twenty-five Euros or very inexpensive. That's a big point about this, that it's more accessible, and that happens a lot in Asia as well and various markets. 

So I think that there are some regional things that enter into that, into the economics. I mean, you and I are talking here on the eve our playing Toronto Sony Centre, that will be this is a bit of history here–our ninety-ninth performance of Distant Worlds. We've been going for seven years now, which is amazing, and we see many more years coming up here. But this is a very interesting point that we're at ninety-nine performances, Square Enix immediately grabbed onto this and said, well, you must go to Japan for your 100th performance. So Distant Worlds will play in Tokyo and Osaka, the third week of January before we play the New Jersey Performing Arts Centre January 31st, that was going to be our 100th performance, now our 100th is in Tokyo, but it's very interesting, and they find this a very significant, momentous event. I think for us and for most of the fans, we think OK, so then there's 101, and 102, and it's not as much of a watershed, but maybe I should, maybe one day I'll stand back and be able to say, "Wow, a hundred performances of Distant Worlds, it's amazing that we're here and doing it." And I never get tired of the music, there's always new scores to discover, and new compilations of themes to put together, an endless thing. It's really interesting.
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			Email, August 2011

			Selected Credits: Yakuza series, Echochrome series, Pokémon Mystery Dungeon series, Toukiden series, No Heroes Allowed, 428: In a Blockaded Shibuya

			Hideki Sakamoto runs one of the most successful game music production companies in Japan, noisycroak. He has written everything from string quartet pieces for puzzle games, to dramatic cinematic cues for visual novels, to entire adventure scores performing with toy instruments. He combines such activities with managing a team of co-composers, running a record label, and performing outreach.

			Interviewer: Chris Greening   

			Translator: Rebecca Capowski, Ben Schweitzer

			Your work on the Echochrome series is dominated by classically-oriented chamber performances. What inspired this approach to scoring a puzzle game?

			My roots are in classical music, so I personally enjoy writing in that style very much. That's one of the reasons I decided to use string quartets on the original Echochrome. The game's music does not focus on directly matching individual scenes like most game music, which might give a certain freshness.

			For the sequel, I felt that doing the same thing would be uninteresting, but still wanted to retain the feel of the game's predecessor. So looking at the game, I thought "how does this differ from the previous game?" Well, it introduces color and walls to the series. And the shadows that are reflected upon them exist between the light and the walls. In other words, the game's imagery gives players a stronger sense of physicality. To match this departure from the abstract world of the first game, I decided to compose music that was more emotionally clear, more physical. 

			Whereas the music for Echochrome featured some vocal tracks, the music of the sequel added the piano. I introduced this force primarily because I wanted to distinguish the game from its predecessor. If I had composed in a completely different genre then the series would lack a feeling of continuity, but by adding just a single instrument I was able to bring out something that wasn't in the original.

			The most unique aspect of the Echochrome II score is that it features one single 70+ minute track. Could you tell us about what inspired this production approach and how did you go about the composition?

			The idea to have a single track, 75 minutes and seven seconds, came from producer Tatsuya Suzuki-san of SCE. 75 minutes of music in a game is about normal, but to have only a single piece of music in a full game is rare, so I thought it would be a chance to do something interesting. After we decided on that, we started production with the goal of being recognized by Guinness for the world record for "Longest Piece of Music Written for a Video Game". In-game, the music starts playing at a different point each time.

			Was it challenging process to create such a long single movement?

			Well, it was one difficulty after another (laughs). I created a rough version of a five minute long piece for piano, and after arranging it for string quartet, I had completed a five minute piece. Then I moved on to the next five minutes…and I continued to compose in this way, like pouring water. At about the 30 minute mark, though, the ideas stopped coming and I got frustrated (laughs).

			For Sony Computer Entertainment, you have also worked on the No Heroes Allowed series. Could you tell us about this work? 

			The series as a whole uses the instruments that elementary schoolers in Japan learn to play in music classes, and the music is composed to be played by amateurs instead of professionals. That is the concept that runs throughout the series. With the latest game, however, I had a recording session with a professional strings group to try something new. With this image of parents supporting their children's performances from below in mind, the theme for the score became composing and performing music together as parent and child. The recording studio was a lot more relaxed than Echochrome II's, and it was very enjoyable. 

			You've also worked on several games with a strong narrative focus, for example the Yakuza series, Trick x Logic and 428: In a Blockaded Shibuya. How does the composition process differ for such titles?

			When composing for a game which requires thought and detective work, the composer often has to take care to not interfere with the player's thoughts. In Trick x Logic, I wanted the music to be eastern in orientation, but not tied to a specific country or region. This was inspired by the character Yama, the center of the game. 428: In a Blockaded Shibuya is set in the real world location of Shibuya, just as the title indicates, but Trick x Logic is almost entirely set in another world, so I felt like I should go for something mysterious and separated from reality. I have worked on the Yakuza series ever since the second game. I felt especially proud of my work on Yakuza 4. The visuals on this game were more fluid, aiming for a cinematic kind of expression. It felt like we at noisycroak were working on a full-length movie, creating the music and audio for the game's cutscenes. But as this music was so closely tied to the game, of course it was not featured on the soundtrack. It was an extremely important part of building its story. Our role on Kurohyou: Ryu ga Gotoku Shinshou was very similar.

			It seems that releasing music on record is nevertheless important to you, as you recently established a record label. What led you found your own record label and publish this soundtrack independently? What are the advantages of independent publishing as opposed to going through larger record labels?

			Whether or not a game's soundtrack is released depends entirely on the game's sales. No matter how great the music is, if the game doesn't sell then nobody will have heard it, and it will sink into obscurity. That is very unfortunate, and I decided that if we want game soundtracks to be released regardless of the game's sales, we would have to make it possible by forming our own label. I believe that for a game music production studio, having a channel through which to release its own works is of immeasurable value.

			Thanks to everyone's support, Noisycroak Records were able to release several albums in our first year: Hideki Sakamoto Orchestra Works, Gachitora! Rowdy Teacher in High School, and Zombie Daisuki. I am proud to say that all of them are of excellent quality. 

			Hideki Sakamoto Orchestra Works features your music from a concert in St. Petersburg. Could you tell us what it was like to bring your music to concert?

			For the concert in St. Petersburg I arranged and conducted the music, and as it was receiving a good deal of coverage from the local television, magazines, and newspapers, I felt a sense of responsibility. In the end the whole thing was a success, but it was standing on the podium and hearing my own music performed that left the strongest impression on me.

			noisycroak is also continuing to promote game music through various composer meetings, radio programs, and television broadcasts. Could you elaborate on your achievements in this area? 

			Through composer meetings and television broadcasts, I have met and gotten to know so many composers that I find it hard to believe. That has been the greatest reward.

			Your music production company noisycroak continues to grow. What do you feel are the main opportunities for innovation in the future?

			I am very satisfied to have been involved with so many wonderful projects, all overflowing with individuality. But I cannot rest on my laurels. As composers, we at Noisycroak need to be aware of the changes in expression that accompany the appearance of new gaming platforms in social media and mobile devices, and also of the changes in listeners' environments. We are quickly approaching an era in which the ways in which people enjoy games change much more than the way in which music is used. I am looking forward to seeing some very exciting changes in the next few years.

			Interactive music is akin to having a conversation with players. It cannot be fully realized except through video game music. I want to continue to work towards showing people how wonderful games integrating music can be. Before that, the music needs to be excellent itself. I want to do my best so one day people might buy a game wanting to hear my or Noisycroak's music.
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			Selected Credits: Final Fantasy XII, Final Fantasy Tactics series, Gauntlet IV, Monster Kingdom: Jewel Summoner, Gradius V, Vagrant Story

			A freelance game sound creator since the age of 16, Hitoshi first impressed game developers with his advanced sound drivers. He later became known for his thematically-driven, intricately-woven orchestral scores for titles such as Final Fantasy XII, Vagrant Story, and Radiant Silvergun. Hitoshi Sakimoto founded his own studio, Basiscape, in 2002. 

			Interpreter: Alwyn Spies  
Translator: Emil R. Nilsson

			At the age of 16, you created a custom sound driver named Terpsichorean. Could you tell us about that process?

			Terpsichorean was originally a driver for a personal computer, the PC 88. At the time, we were making music for games, but we were really programmers. But at the time, if I have to define myself, I was programming sounds... well, hardware. For example, sound effects and the quality of the graphics. Terpsichorean was one link in that process. It was a driver for developing sounds. 

			Back in those days, it was only a program for complementing the PSG. But then we made it compatible with the PC 88, and it gradually expanded and could be used to produce sounds with the FM synthesizer or the PSG or PCM. The basic structure kept evolving and in the end it was – what was it...?  Well, it worked as far as the Mega Drive. So, I think that if that driver has a special trait, it would be... what would it be? I haven't got the feeling that it has a special trait. Since I was a programmer, the structure of the data was created to allow the sounds to have an expression, but I think it's really hard for people who make music to understand it. I created a lot of the data with Masaharu Iwata and we didn't do any synthesizing. When I was working on the program, I thought it was fine as long as the two of us understood how it worked. As for the sounds and the functions, I don't think there were any special features. If the sound was good, I think that was simply because we really put our hearts into making the data.

			We're particularly interested to hear about your experiences implementing the scores for Dragon Quest VI and Dragon Quest III SPC. How did you approach these orchestral soundtracks and what was it like to work with Koichi Sugiyama?

			When it comes to Dragon Quest – which one was it... VI? And the remake for Super Famicom... the VI for Famicom and the remake of the third game for Super Famicom – I was only involved in those games. My job at the time was only putting the data into the computer or producing the sound effects. Koichi Sugiyama was the composer and the driver came from Nintendo. It was one of the earliest forms of middleware; it wasn't a real middleware, it was more like a program for our reference. There was a driver and that was the base when we used the Heart Beat driver. That's how we produced the sounds and the music. So, why did I start doing that kind of job? There was a game that Koichi Sugiyama had been the music supervisor of and I did the data programming for that game. It was that kind of game like, but, in the end, that game was never released. But I had that experience and I think that is why they wanted me to work on Dragon Quest. In addition, actually, Dragon Quest is also really old game, but there was another game  company called Enix – a PC company. At the time, the number of people working on games was really small and I had met some of the people working with Heart Beat. I also had some acquaintances working on Dragon Quest and I met them... I think it was a really small industry in those days.

			You were well known as a sound programmer. How did you end up as a composer?

			Well, I gradually got to know music – I learned the piano and I was in a brass band. I was also in another band. I think I was in a position that had a lot to do with music. At the time, there was only the PC, and there was nothing to do but to program. So, if you had a computer, you always knew how to program – there really wasn't anything else to do. In the beginning, we made games, games for game centres, for example, or for computers. All of us gathered and tried to make original games and that's what we did. Then gradually the number of people involved got larger and little by little I moved towards making music. And then, the programs got specified to create sounds or sound effects and slowly I started to only create music and that's where we're at now. That's how I ended up as a composer – when I think about why that actually happened, it really surprises even me. Life is really interesting, isn't it?

			Your scores are known for incorporating leitmotifs. Can you tell us how you go about creating leitmotifs and themes?

			When it comes to questions about the theme or leitmotif, first of all, the soundtrack – for those projects, you have to write a lot songs. When I started with that, I started with creating the game's theme song and that song had to express the overall worldview of the game. When that was created, we proceeded gradually to create theme songs for the main characters – we just altered the parts that had to be altered. Lately, game music has become really cinematic, so the music really matches the pictures – that has gradually become possible, but in the past, you couldn't really match the music with the images. 

			So, you had to spend a lot of time to accumulate the music and the phrases step by step. For instance, if it took the player fifty or a hundred hours to finish the game, he/she had to listen to the music for the entire time and we had to think about that when we made the music. I think there are many different ways of doing that, but I decided on a theme song and then I used that theme as a base for the music for the main scenes and the characters. Then you try to use that theme every time that character was present – I tried to make it easy to understand. Thus, I tried to use the main theme (and altered versions of it) as much as possible and if the theme had a meaning, you could use it as much as you wanted.

			At what point in the game's development are you typically brought in on a game project?

			Well, it's really case-by-case, but the ideal situation is when you can speak to the director as early a stage as possible. That is the ideal, but many times they don't talk to us until the game has reached a certain stage of development. Therefore, the storyline is already almost completely fixed and we don't get involved until it has reached that stage.

			Does it make a significant difference when you can get in on a game earlier?

			Not really, but if you (get the chance to) talk to the director in the early stages of development, then you can talk about various possibilities, seeing as nothing is fixed. You can say: "let's do this and let's try to do this" and you have a situation where you can discuss things. For me, that is a lot of fun, but when you get involved ar a later stage, a lot of things have already been decided and you have concrete things to do. I don't think it matters that much, really. 

			What is your general approach to composition: what is your process?

			When I start to compose... well, when you're making a soundtrack, if you have an image, for instance, or if you read the scenario, you try your absolute best to get inspired by that; you wait for the inspiration to come. But for me, the biggest inspiration is the scenario, I think. What is the course of events? What happens in the beginning and how does it end? What is the background of that world? You think about all those things and you try to create a melody that expresses them. At that stage, it's not like you're using any instruments. You just have to gather everything that is in your head and put something together. When you've gathered things to a certain extent, you try to play it on the keyboard and you write down notes and first of all you decide on a melody. At that stage, I sometimes do it all on piano and sometimes I try to create a sound that is more orchestra-like or if you're aiming for a sound that is more techno – sometimes I include that as well. That happens sometimes. But as for the score, I make it for piano only. I then decide on a melody and the chords and then I write down what is necessary. You can change the sound of the orchestra and you can change the arrangement... (so they don't need to be fixed at that point).

			Can you tell us more about the visual and musical inspirations behind the dark Vagrant Story? How did you implement this score using the original PlayStation technology?

			Before I worked on Vagrant Story, I was working on Final Fantasy Tactics... well, how should I put it? We had to make games that sold a lot. That was timing and we all decided that we had to do a game that sold. It was that kind of game. And then when we had the result (of the sales), we were told that we could work more freely and that is when we started developing Vagrant Story. So, for example, if a game is really dark or if it's too crazy, it doesn't really sell well. But we decided to do a game like that and I think that we were all really working on something that was more like working on a game that we ourselves really wanted to make. The scenario and the pictures and the music and the sound effects – everything we did were things we really wanted to do. That's what I think, at least.

			As for the hardware, there were limitations, but you have to produce results even if that's the case. I didn't really care about it. Well, basically, the structure – if it's music... if there's a real orchestra playing inside your head, for instance, then you take that form and make it smaller in order to make it work with the hardware. That is what you have to do, so... but that was a lot of fun and I didn't really think much about it. I think I just had fun while I was working...

			Many of your works in the last decade have been highly collaborative. How do you direct your team to ensure such soundtracks have a diverse sound but still stay cohesive? 

			When you compose in a team, I think that I normally write the theme. Well, it doesn't matter if I write the theme or if I don't – I'm the music director and I have to, in an early stage, check what kind of song the game requires. And since it's a soundtrack, it's quite clear what kind of features the music has to have. I have to grasp that and when you think about only that, then the work really follows a certain list. Therefore, say that for this game we're following a certain policy, so, say that, if I should put it in a really extreme way, a game might require Japanese instruments and then I decide to go in that direction and... well, basically, the direction becomes the restriction. What I normally tell the composers is, for instance, that the Japanese instruments become the concept – they express the concept – and, from the viewpoint of the composers, that becomes a musical limitation. I try to give the composers as much margin as possible, I also, at the same time, give them clear restrictions. Then I tell them to write the music under within that frame of limitations. I try to not put more limitations than necessary – I think that that makes it a lot more fun for the composers as well. I show them the general direction, and I tell them that if they can do that, that is good ... I think that compared to others, I don't really give that many orders, actually.

			What about when there are people who really like the rules, the constraints?

			When you're making something creative, you have the freedom to decide which direction you're going; I think the general direction is quite free. In contrast, there are things that you absolutely cannot do. You have certain limitations. Actually, it's really easy to increase the limitations. An easy example would be when you're asked to write a rock-sounding song. It's possible that you get told to not use any drums. It's really easy to say things like that to people who need restrictions, so if they want restrictions, I give it to them, but normally composers don't want limitations.

			For the Final Fantasy series, what kind of directions were you given as far as aligning with previous games? Or were you allowed to freely approach the music yourself?

			When I was assigned the Final Fantasy job, the first thing I was told was that I had to use some of the songs that Uematsu had made. Except for that, I was told that I could do whatever I wanted. I didn't have to worry about the previous Final Fantasy games and I didn't have to think about the music in the previous Final Fantasy games at all. That was what I was told. When I heard that, I was, at first, really relieved, but when I started working, I started thinking about the fans of Final Fantasy and what they wanted, so I started to worry. As a result, I wanted to really try my best... I actually didn't have the previous Final Fantasy games in mind very much, but I think... a couple... I think that that was something that was decided for the entire project, but, I didn't want people to compare things. But well, the story is different from the previous games – the story had developed a lot, but... I wanted to make interesting entertainment and, of course, I wanted the music to be just as interesting. I think that, compared to the previous games, there are a lot of light songs.

			You run a successful music production company, Basiscape. Could you tell us about what inspired you to form this company?

			When we accept a job at my company – if it's a music-composing job, then we do all of the music; we don't do the music for just a part of the game. Well, it's really rare. So if we're going to do the job, then we're going to create all the music for the game – that is our condition. Therefore, well, it depends on the conditions, but usually it's possible for me to decide what kind of music will play at what kind of scene. In the past, that's what I really wanted to do, but right now I don't care so much for that. More than that, I like receiving a list and then just make every song on that list. So, for instance, if the director has any opinions or suggestions, I change the songs according to his wishes. We take a look at it and if we find something that we think is strange, then we make requests and change it. In a positive manner, we give them advice and then we change things or put in new songs or... A lot of the work that we do works that way. So, why did we start doing things this way? There were times when I was in charge of the entire design of the music, but I prefer to listen to other people's opinions. Sometimes other people have had ideas that I would have never thought of and then we have created really good sound. If I do everything by myself, it doesn't matter what project it is, my way of doing it will be the same. Therefore, I like working with other directors since the way of doing things will be different. Then I learn from that and I take with me what's good and whatever didn't work I change.

			Could you talk about the shift towards orchestral music?

			Well, actually, I'm not a person who originally writes music for an orchestra. I'm more, speaking from the viewpoint of my hobbies, into techno and progressive rock and fusion jazz. That's what I liked, so that's the type of songs that I used to write. After I did Ogre Battle, I have mostly done orchestral songs and they sold a lot, so, without knowing it, I became somebody who composed orchestral music. And after that, I get a lot requests to write orchestral music and my opportunities to create techno music have really decreased. I usually try to make it sound more like techno, but then I get told that they want orchestral music. Lately, that tendency has changed a little bit and nowadays I get told to mix the genres a bit more when I compose music. For example, I mix orchestral music with techno or I fuse ethnic instruments into the compositions... so, right now, my impression is that I get a lot more of those kinds of jobs. Well, that is probably my impression of what my clients want – I think that I have done some jobs like that lately and they have turned out very well. 

			Orchestral music is very technical. It is music where the chords are really important and the harmony has to be very beautiful. So, for various reasons, the technique is very important. I think that is part of the reason why there aren't many people who write orchestral music. On the contrary, when it comes to techno music, there are no rules – you can make anything you want just based on inspiration. For instance, you don't necessarily need drums, and there are no rules for the rhythm. You can do whatever you want. I really think it's something that creative people should be doing. It's not very technical; you just make sounds and you work towards completing the song. So, if I had to choose, lately, that's the kind of music I want to create. 
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			After several years touring in the popular music industry, Tom Salta became known for his dense electro-orchestral tracks that were licensed for numerous films, trailers, and video games. His raw hybrid sound has helped to define top franchises such as Ghost Recon, Red Steel, Killer Instinct, and Halo. 

			Tell us what you do, Tom.

			I'm a composer and producer. I've been mainly focusing on games for the last decade. I've been in the industry for about twenty-five years, and in addition to scoring for games, I've done lots of film trailers, I have a solo album as Atlas Plug and I've done a lot of ad work and worked on a lot of records.

			Can you tell us, as a composer, how you approach linear music differently from game music?

			Really, it comes down to the difference between linear music-to-picture and non-linear music-to-picture. So, in a film, or in linear music-to-picture, it's always the same: beginning, middle and end. And when you're creating music, you're creating music to that exact scene, that exact moment, that exact dialogue, with everything the way it is going to be all the time. Always the same way. With games it's completely different because you don't know what's going to be happening. You are, as I like to describe it, scoring  to the action of playing the game. You're creating the emotion that you want the player to feel at that moment while he or she is playing the game. There's a phrase I've heard it once said, "Scoring to possibility." I really like that, because you really don't know what could happen, or what is going to happen. You just have to plan on the possibilities of what might happen at that moment.

			How about workflows? Working on a team in games versus film must be quite different?

			Working on film and games, the whole process is always a team effort. I mean, there's always more than one person involved in the process. And you have to be a really good collaborator, and I'm very comfortable collaborating with teams, regardless of what it is for. But for games, usually the audio team is much smaller than the game developer team. So the whole audio portion usually comes in toward the end of the project, and there's usually much fewer people involved. But you're dealing mainly with the audio director, the sound designers. I love it when I can start dealing directly with the creative directors and the producers because those were the people that really have the full, complete understanding of the vision for the game.

			Do you still get the opportunity to make your own music? Is there a part of you that has a requirement to do that, or are you happy to just make music for games?

			I love what I'm doing now, mainly focusing on creating music for video games. I always say to myself every year, "I cannot believe another year has gone by and I haven't done a follow-up album to Atlas Plug." It's part of the fabric of who I am. I love it. But I just haven't had the time and the focus, and if I'm going to make another album for Atlas Plug, I have to ask myself, what is it going to be for? What is it? Is it just for people to listen to, or am I trying to still hit that same multiple target of video game licensing, TV licensing, and film… So it just hasn't been a priority or focus for me. It worked out so well, and if I'm going to do it again, I don't want to mess it up.

			Can you talk about your approach to composing a game? At what point do people usually bring you in on a project?

			When you think about how to approach the process of doing music for a game, there are so many factors involved and every situation is different. I've been in situations ranging from a major developer where the game is going to be shipping and I have just six weeks to do an entire score from scratch. I don't have much visuals to go on, and I am relying almost entirely, like a blind man being led by the audio director on what to do, all the way to starting at an early stage where the game is still what they call "grey boxed," where it's really not done yet, they're still developing levels. Things are not even texture-mapped and I'm trying to get in there, into the fabric of the game and figure out what it is before I can really see it. There's good and bad to both situations. The good about getting involved early is you have more time for trial and error. The downside is that you don't really get that instant gratification like you do with a film where you're looking at the actors on the screens. You're looking at the scenery, unless they're doing green screen stuff. You generally see what you're doing. In games, the later I come in on a project, it's only easier in the fact that I really can get a better idea of what the game is going to be like. But in all those scenarios, it's really a question of finding out what is the identity of the project. Is it something that I have to create? Is it something that's already there? What are they going for? What are the game creators wanting to communicate to the audience, to the player, and what do they want the player to feel, while they're playing the game?

			And how involved are you when it comes to the implementation of your music, or is it just, "Send me two minutes of combat music?"

			I have to say it has ranged from everything, from where I'm literally like (I've heard my friend say) an "asset cannon," where I'm just blindly shooting things over a wall and hoping it ends up in the right place, in the right way, all the way to having access to the game designer's tools, and seeing, "I could go in there," and a map or assigned area that the music plays, or a trigger point. You would think, "Oh, that's really cool, right? Don't you want to get in there and place your music exactly where it goes?" Yes and no. Sometimes it's really good to step away and let someone else do that. You're so close to the music, sometimes you don't really have a great point of view as far as someone just walking into it from the outside. When I'm that close to it, I want to know how most people, how other people that haven't heard it before, haven't played the game before, would immediately feel at that moment. So I've used middleware tools, but I think sometimes it can interfere with the creative process because that uses a different part of your brain. That's the left side. That's the analytical side, and I find that the best creative inspiration comes when that part of the brain is completely shut off. I don't want to be thinking about, well, technically how long is the music going to play, what key does it have to be in, what's the tempo, is it going to transition here? I like to focus first on great themes, great aesthetics, and then you can kind of start figuring out where it goes.

			Can you explain the process of how interactive music can work in a game? How do you deal with all the complexity of it?

			Interactive music is very, very different. It's very interesting. It can take a lot of different forms. At the end of the day, interactive music has to adapt. It's got to be able to change, depending on what is going on at that moment in the game. So if you look at the history of video games, this started way back when the geniuses at Nintendo figured out (with very little primitive technology in a cartridge with a very primitive MIDI engine) how to have amazing music adapt to all of these situations, where Mario jumps in the water and you hear the same music but then it changes sound. These days, in modern music, I try to break it down into a few simple types. We have what I'll call the musical Lego-blocks approach, where you have all of these different sections or pieces of music but they can be assembled in different ways depending on the needs of the game. Ghost Recon Advanced Warfighter had this kind of music where there would be different levels of intensity. We didn't know exactly what would switch to what and when, so I had to define parameters (that it would sound natural) if it were to switch right on a beat. And so we had to consider tempo, and key and aesthetic, and how it would transition and all that kind of stuff. I'm often asked, can you explain how it works, are there layers and what have you, and how do you deal with all the complexity? And you're right, it can get very complex.

			I like Einstein's quote where he said, "Always try to make things as simple as possible, but not simpler." I'm always looking for the simplest way to get the most out of something. Just because you can do something doesn't mean you should. And I often tell my thirteen-year-old son that a lot. But the thing is, just because we can have four layers that react to any possible situation: Well, if this enemy shows up, then we'll put this layer in here, and if these come in... Yeah, that might be OK, but maybe it would be simpler if we just did it this way and we kept one piece of music and it cross-faded into this piece of music. Which one sounds more natural? Which one sounds most effective? I don't want to call attention to the fact that the music is being controlled by the game. That draws us out of the experience. We no longer have immersion when that happens. If I figure out that if I walk to the elevator there, this music happens, and if I walk back, it stops, and if I walk back, it happens. I'm pulled out of the game. Then I'm a programmer. I'm not a participant. I'm not enjoying the experience of it. So that's always really important to keep in mind.

			What is the most difficult part about composing for games?

			I think the most difficult part about composing for a video game is not knowing what the final product is going to look like.  There have been many times that I'll run to the store. I'll be there on day one when a game that I've scored comes out, to put it in and to see, where, how the music was used.  One of the first games I scored many years ago for Ubisoft was Cold Fear and literally I was just shooting music over there, and it was multi-layered, and it was really complex, I was thinking, "I hope this works out; I hope they do this right!" Red Steel was another one in my early days of my career.  I didn't know. I had great direction, and the audio director was amazing, but it's scary. How is it going to sound in the game? So you put the game in, and the menu comes up and you hear it. Ah man, there's nothing that beats that feeling. That was great.

			You've done a number of franchise games now. Can you describe what was different about those? Are you thinking about it thematically from one game to the next?

			I've been involved in a large number of games that are part of franchises; some that I was there from the very beginning creating the sound and some where I stepped into something where it was created by someone else. And in all cases I feel the identity, the signature of a video game is so, so incredibly important; every project that I'm involved in, and you look at it. Look at all the great artists over the years. Think about famous stars that you know or amazing movies that are just iconic. And it's the same with games. The ones that you remember are the ones that are unique. They're different from everything  else. It's not just, "Oh, this is another such and such." The music, I think, plays an important role in that, and I take that role very seriously. So whether or not I'm the one that's created the original sound of the game, or I've walked into it, identifying and creating and knowing that identity is so important. I want a player or anyone listening to the music whether it is while playing the game, or within five or ten seconds to know exactly what game that's from.

			Speaking of franchises, you're well-known for your work on the Halo series, and you've done a few of those now. Let's talk a bit about Halo: Spartan Assault.

			In the case of Halo: Spartan Assault, this was not the first time that I walked into a franchise where there was other music, but it was the first time that I was part of a franchise that was not only what I call iconic, but it was the franchise that inspired me to get into the game business in the first place. I told this to Marty O'Donnell, way back in 2001, when Halo came out, and before I got the idea to get into games, right about that time I sent him an email and just as a fan I said, I love your work. I would love to work with you one day, I'm a true admirer. He was kind enough to respond but fast-forward ten years and I had the chance to work on Halo Anniversary, the re-creation of that score, note-for-note. It was a dream come true. It was surreal. And when I ran into him another time, I said, "Hey, Marty, I have to tell you this before I start saying this publicly. Do you ever remember getting an email from a guy and there was actually a recording where he was talking to you and saying, 'Hi, Marty.'" And he responds, "Oh yeah, I do!" I said, "That was me." And he couldn't believe that. So getting back to the answer to the question about how was it being involved in a franchise that was so recognizable, and had such a distinct sound to it, it was scary. It was really intimidating. I mean, it was exciting and scary at the same time. My entire career I've dreamed about being able to work on a Halo game, never thinking it could actually happen, and then one day it did. So I'm thinking, "Oh my God, this is amazing, this is great." 

			And then, when it came down to that day where I had to sit down at the keyboard and actually write that first melody, play that first note, it was incredibly scary. Because, wait a second, OK, you mean, people are actually going to hear this? Like the millions of fans around the world who are going to critique this, and this is their life. I'm one of those fans. I mean, I'm a huge fan of the game, but I know there are fans even more intense than me out there. What am I going to want to hear as a fan? So that took me a little while to get my head around. But the thing that was unique about Halo: Spartan Assault, well, many things were unique about it, is that it was a completely original score. There were no shared themes from the original. There was an aesthetic from the original that I wanted to stay true to. There was that identity. How do I make it feel like a Halo game, but not copy the notes in those themes? So what is it? So there's a bit of reverse engineering that goes on. There's a bit of, "OK, let's listen to all of that music now, and really critique it. Let's take it apart. What are the ingredients that go into Halo music?"

			So I really identified those, and it took about a month for me to get my bearings once I started this; figuring out what it is that works and what doesn't work. But what made it even harder for Halo: Spartan Assault is this wasn't a first-person shooter. This wasn't that Halo game that we know where you're walking around in these vast spaces and there could be moments where there's nothing going on. You're just exploring...I love that about Halo. I love the fact that you can get into these battles and sometimes there's battle action music and sometimes there's something sad going on in the background. But you know what? Halo: Spartan Assault is a top-down shooter, like Smash TV. This is constant firing and grenades and shooting, with characters this big that you're looking on down from the top. Where's the immersion there? So the visual immersion is much harder to create. I quickly learned that the audio factor is also challenging. I mean, it was very hard to come up with the right music in the context of that kind of play mechanic that felt like a Halo game, that you could actually appreciate in the context of gunfire and grenades and grunts and constant screams. There were no breaks in it, and that was probably the biggest challenge in addition to creating the original score in the spirit of the original that would feel authentic to fans, like, "Yeah, Marty would do this, this feels like a natural evolution of where Halo's going."

			Can we talk a little bit about From Dust? Because you went from a lot of sort of high-energy action games to this really kind of organic, earthy music.

			From Dust was so unique and so meaningful and exciting to me on many, many levels. Let me first start by saying that the creator of From Dust was the legendary creator Éric Chahi, who created a game for those of us who were playing games back in the day. Actually, it wasn't that early. 1991. It was called Another World or Out of this World, depending on which country it was in. And it was the first video game that had cutscenes in it. So Éric was on the cutting edge. He made a game where, for the first time, you'd put the joystick down and watch what happened in between those scenes. And I remember playing that, I think it was on my Commodore Amiga and thought, "This is so cool!" I'd show my friends, "Look at this, he goes into this thing, you watch it, and then you start playing, wow." And now, cutscenes, that's part of the fabric of what games are. So getting the opportunity to create music for From Dust being created by Éric Chahi, was exciting to me. I'm like "OK!" And then when I heard the game's description, I thought, "This is weird. What?! So you're in this tribe, but it's not really on Earth, it's in some other parallel universe... You're supposed to manipulate land and sea and soil and lava and kind of help these people get from one place to another so they can learn about their history and unlock magical powers." If I didn't know Éric Chahi was involved, I would have went running in the other direction.

			But actually I got the opportunity to meet Éric at the beginning of the project. He came over from Paris with the entire audio team to my house in Connecticut. It was amazing. I'm talking to him and he's showing me the game on the laptop and I started getting it. I'm like, "Wow, this is really cool." And then the next panic attack set in when we started getting into the nuts and bolts about what kind of music they wanted for it. And I started hearing examples of all this weird atonal non-melodic bleeps, bloops…Oh my God. Are you kidding me? Is there a theme? So I start trying to figure it out...There's no music? It's going to be just drums and percussion? And, how does it work? And then they started explaining, "Well, there's going to be different tempos, and depending on if the game is going to have a tempo grid that plays throughout the whole game…and then depending on what happens, that whole tempo increases or decreases." I'm asking, "And it's all percussion, right? There's no music or themes?" "No. Right, exactly. There can be weird instruments like sea shells." I'm thinking, "OK, OK. Breathe. My name is going on this. This has got to be good. This is for Éric." So that took a while to get my head around, and then the last panic attack was when they started saying "OK, so now for the theme. So we want something like Phillip Glass." And I know Philip Glass' music, and it's great, but then I'm asking, "Wait a second, you want that clockwork mechanical dah-do-dah-do-dah-do-dah-do as the theme to a game that has no music in it, and just percussive and weird sounds and just experimental stuff? I don't get it." It was initially confusing at every stage, I didn't get it. From excitement to panic.

			And then one day I'm working on the theme and I'm looking at some basic visuals in the game and some wireframes and some short animations. And it's fall. And I live in the northeast, so we had some people outside blowing leaves, and as I'm working on this music and trying to delve into the music of the world of Philip Glass and come up with these hypnotic, repetitive, beautifully evolving string lines, all of a sudden I look and we see leaves going past my window, and I was listening to what I was playing and looking and then, "Ah, I get it! I get it!" It's like the passage of time, it's like this endless cycle that goes on and on forever. It all kind of made sense at that moment to me, and I think that was the moment where I took a breath and realized, "I get it now." And working on a score that is so unique like that - that is probably the epitome of why I got into games. The freedom, the variety, the different unexpected ways or places that I go. The adventures. The universes that we go into musically, you just never know. It's incredible.

			Your style has varied so much. Do you recommend that composers have that versatility, or should they stay within one specific style?

			I always hesitate before I start dishing out advice to young composers because you never know who's listening, where they are in life. And that one thing you say can completely change the trajectory of their career. So I think, first and foremost, it's important to tell young people who are really inspired to get into this part of the business that they need to remain excited. They need to remain passionate about the art of creating music for games. That's first and foremost. And once you go past that then it's different for every person. The common advice on the street is know what you're good at, stick to that, become identified for that, and you can base your career off that. It's probably true for most cases. But I don't like saying, "That's the way," because if anybody knows that there are exceptions to the rules, and every rule, that would be me, because I am the exception to almost every rule when it comes down to a career in music. I don't follow the path that most people have followed, and I get caught in situations that most people never get into. If I were to just look at games, my career in gaming alone, just the way I started out, this whole Atlas Plug thing, recording an artist album, at the time no one did that. You were either a composer or you were an artist. You didn't say, "Well, I want to be a composer, so let me be an artist first, so then I'll become..." It happens to people, right? Danny Elfman was Oingo Boingo and then Tim Burton talked him into scoring PeeWee's Big Adventure, but I heard him say I believe in an interview that he didn't say, "Oh, I want to be a big composer." I think he was a bit resistant at first. You know, for me, it was really different. I didn't know where I was going to land. I didn't know where I was going to start. I just knew what I wanted to do.

			I think it's important to be flexible in anything you do. They say, "Be more like bamboo." You want to be flexible. You want to be able to bend. Don't be so rigid. But I also know the importance of being able to be identified. If no one knows what to do with you, no one's going to do anything with you. And perhaps that's why even actors get typecast a lot. Because these days, in Hollywood there's very little creativity. There's very little vision. There's very little risk-taking. Especially in the mainstream, big-budget stuff, because there's millions and millions and millions of dollars involved and no one wants to take any risks, right? They have investors. It's not about the art anymore, it's about the sales. It's about, well, we're putting in this much so we need this many ticket sales. And it's the same with anything else, and it's the same with composers. I mean, when you start talking about big budget games, involving millions of dollars, they don't want to take a risk with someone who has done a variety of things.

			Unless you have a really good relationship with somebody (which fortunately I do now) they're usually going to go to the guy who has done it before, or something closely tied to it. And so that's the argument for figuring out what you're good at, and doing just that because then you have a better chance of getting really good at one thing. The more time you put into something, the better you get at it. So if you divide that up between five different things, the current thinking is that you'll be five times slower to get really good at all those things. Like a jack of all trades. But in rare cases I think it can be an asset. It just might take a little longer to develop. And I think that's potentially what happened with me. People were trying to typecast me right away and I can't tell you how many times I got advice from people: "Oh yeah, you're electronic dude, right? You stick to all the loops. Yeah, stick to that. Don't get into scoring." And then one year later I do Ghost Recon: Advanced Warfighter, which was the opposite of that and then Prince of Persia, which is completely different. The score for that one was non-orchestral; it was more atmospheric and more like Peter Gabriel's The Last Temptation of Christ, and there was no orchestral instruments in it. It was not what you would normally expect in an epic, Persian-style game. I love breaking the rules. I love transforming musically into someone you've never seen before. Red Steel—that score alone, and I'm so thankful to the music director on that because he encouraged experimentation. Just that one score alone went from epic choral Japanese music but then it had rock and then it had J-pop and then it had 70s funk, and then it had like an authentic-sounding 70s love song sung in Japanese. And it had lounge music. It had everything in it. It had electronic; it had industrial music in it.

			So I love transforming. For me, that's the adventure. I get bored really easily doing the same thing every time. I encourage and I love jumping into and being trusted with a huge project, having to create that unique identity and transforming like a great actor that can transform. There are some actors that you see who it is and you think, "I cannot believe that's Dustin Hoffman. That's the same guy? I cannot believe that." And they don't just visually transform, but their whole persona. And that's the kind of composer and producer that I try to be when I'm working on a game project.

			And yet there's a kind of thread in your music, and I think the string, maybe, is percussion.

			Yeah, it's really interesting. Even though I try to transform or be as different as I can, we each have our own personality and we are who we are. We can't escape what we are. And so it's impossible for me to look in a mirror musically and say, "Well, what is that? Who am I?" It's really interesting to hear from people and a lot of what I get is, "Percussive. There's a percussive element to what you do". And when I hear that, I say, "Yeah, I think you're right." Even if I'm not doing percussion, even if I'm not playing drum sounds. Even sometimes musically, there's a lot of percussive or interesting rhythms to the music itself, to the flow of it, to the meter. I guess that's just part of who I am, there's something in there, that pulse that kind of unites what I do. Sometimes I've gotten called (even before games) just to do the drums or just to do the percussion on records. Just to be the guy who does all that kind of programming. And when I did Halo: Combat Evolved Anniversary, one of my main tasks was to re-create all the percussion in the entire game, note-for-note, on everything as well as a lot of the synth parts in those scores, and I felt really comfortable doing that. That was a lot of fun. I just love percussion, and I know a lot of composers don't like it. That's probably why I pay so much attention to it. I put a lot more time into the percussion of the music that I do than a lot of other composers who do similar things. I'll spend time crafting that part of the music. I treat that as its own thing.

			Can you tell us about a project you're working on now?

			There is one that I can talk about, with an independent developer, and I'm happy to talk about it. The game is called Eon Altar and it's by Flying Helmet Games. It's an interesting story. I happen to know one of the founders of the company because he used to be an audio director at a large developer, a large publisher. And I had worked with him very closely on a Triple-A project years ago. We've remained in touch and became friends, so one day I ran into him at a conference and I'm saying, "What are you doing? And he responds, "Well, I started my own company," and he broke out a laptop  in a corner somewhere and is showing me this new project that he did, and it blew my mind. So Eon Altar—I could best describe it as a role-playing fantasy-type board game. But a video game board game that's played on multiple screens, as if you are sitting around a board game. So there's a main screen, and that main screen can be a console, it could be a TV, it could be an iPad. It could be a touch PC, a Surface Pro. And your playing card, your playing board can be an iPhone, and Android, an iPad, whatever it is. So it kind of hearkens back to the days of Dungeons and Dragons where people would  just sit around, friends would sit around a table and play a game together, face-to-face.  And so that's what this is. It's like this adventure where you assume the role of a different character. You each have your own character and there's part of the game only for you to see, and then there's part of the game where everyone sees on the playing board. So you go through this game in this fashion, and when I saw that, I thought, "This is incredible. I want to be involved in this now. Right from the very beginning." So we're just starting to delve into the music side of that. Being involved that early, I've always said, it would be so great for me to be involved as early as possible. And I still believe it does have more advantages, but I'm starting to learn some of the potential disadvantages of being involved that early, because now you're so early that people haven't figured it all out yet. Now it's so early that you're looking at a little grey person on a grey landscape with nothing to see and nothing going on, and no sound effects, and you're not even really sure what it's going to look like at that moment. I've been given access to the tools (the development tools) where I can go in with the audio director and sound designer; they're teaching me how to assign trigger points, and there's this area and you can drag your music here and you can put it here, and that part is really cool, but it can also work against the creative process because then I get so geeky into the technology side that I forget about, "Wait a second, I have to create some amazing things first. Let's turn off that left side of the brain which always likes to creep in. Turn that off, let's focus on just great music. Let's focus on the identity of the game."  So that's where we're at, we're in that early. Again, somewhat scary unknown stage. I know it's going to be great, but I'm not sure exactly what path it's going to take yet.

		

	
		
			73. George Sanger
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			San Francisco, March 2015

			Selected Credits: 7th Guest, Wing Commander, Maniac Mansion, Loom, Home Alone, Zombies Ate my Neighbors, Ultima Underworld, 11th Hour, Might and Magic III

			George "The Fat Man" Sanger has created music, sound effects, and voices for video games since 1983. His technical and musical innovations can be heard on projects as diverse as Wing Commander, The 7th Guest, and Putt Putt Saves the Zoo. Sanger has also extensively written and presented on game audio, and played an active role in the formation of the Interactive Audio Special Interest Group (IASIG) and the interactive audio think-tank, Project Bar-B-Q. Today, George works for Magic Leap.

			What do you do for a living, George?

			It changes a lot, but for the past fifteen years, the bulk of it has been sound for slot machines, and for the fifteen years before that, sound for video games.

			Let's talk about the Intellivision first, then. Thin Ice, how did you get involved in that?

			So my brother's roommate in college was this guy, Dave Warhol, and I found out that he was in the video game business. He was working for Intellivision. And I liked video games. Now that seems a little normal now, but it was really kind of very different then. But I was ready to say, "Look, I want to get involved in this weird business that you're in. I will do anything that you want. I will take out your trash cans for free, what do you want me to do?" And he said, "Nah, I don't need anyone to take the trash cans out. I actually need someone to compose music for this game. It's penguins ice skating." And I said, "Oh, OK." He said, "You do write music, don't you?" And I'm like, "Yeah, well…sure." So I did. I wrote music.

			He needed a ten-second theme and I wrote the ten-second theme, but the technology for it—I was not very competent as a composer and MIDI hadn't really taken hold yet, but I had a four-track reel-to-reel recorder and I played this little melody, or I played the bassline, over and over: "Doo dee doo dee doo dee doo dee." I played that for a couple of chords and I kind of started a little melody over it, and then I went back and re-did the bassline again and extended the melody out so it's almost like I was cut-and-paste editing the thing from the beginning. I just recorded with my guitar until it sounded good, and that took a couple of days for a ten-second tune. I copied it over to manuscript paper and that took me  a while, too, because I have a little dyslexia, a little ADD. And I turned it in to Dave and he turned it into code and that went into the Intellivision game Thin Ice. I'm starting to realize, though, Dave did actually a lot of the other music for that game, but people credit me with doing the music for that game. So I did a ten-second tune for that, for Thin Ice for Intellivision. Dave Warhol, producer, and Keith Robinson, who still owns Intellivision to this day. I think he's executive producer or something like that.

			And then you made a game on the Atari?

			Well, Paul Edelstein was a relative of a friend, and he was working on games, too. He was working on games for Sirius Software on the Atari 800. He'd done a game called Way Out, which—I was actually just talking to John Romero today. Way Out is kind of known as one of the first first-person games. It wasn't a first-person shooter. It was kind of an obelisk that goes in front of you. You follow it through a maze. And a follow-up to that was called Capture the Flag. And Paul wanted an interactive soundtrack for that. This was his idea. I want a soundtrack that will get somehow more intense under certain circumstances. So he gave me an Atari Music Composer cartridge and an Atari 800, and I put in some kind of snippets of sounds, and I gave him some basslines so it all sort of worked with some melody lines, so they all sort of worked with each other. It wasn't anything complicated. I think it was all one chord. Just sometimes it would be a winging, walking bassline, and sometimes it would be at double speed, you'd go to double speed. The bassline would be at double speed, the treble line wouldn't go to double speed until a certain bar line had been reached. So it wasn't—it was a little bit random and a little bit fixed. Anyway, that was how it worked, and he cracked the code of the output of the Atari Music Composer cartridge, threw that into the assembly language bits that he needed, and so I didn't do anything really technical except work on a commercially available composing package.

			From there, how did you deliver music in those days? Did you just hand over sheet music or send them music to transcribe?

			I did one more, actually. Paul Edelstein ran out of work for me to do, so he taught me Forth, the programming language. And so I kind of side-tracked at that for a while, and then there was one more other project during that era. And then there were a few years that actually passed where I didn't do much in game audio. And then Dave Warhol showed up again with some Nintendo games for me for the 8-bit Nintendo and GameBoy stuff. By then, this thing called MIDI had emerged. And so I had been composing stuff on a MIDI rig with an MT-32 sound module, and it was a really nice little... right? And I got really pretty fast at it, but the great relief to me was it saved me from all the pitfalls of not being able to play piano in real time. Any dyslexic or ADD issues that I had were cleared up by MIDI. As long as I wasn't working in real time, I actually could make things that sounded good, and so beautiful to get to do that. And so I would write in MIDI for the MT-32, and I would send the standard MIDI files over a 300-baud modem. 

			Actually, I think at first I might have even mailed the disks to Dave. And he had a sort of special formulas. He had cracked some of the Japanese code. The Nintendo audio implementation evidently wasn't that well-documented in English. And so he'd figured out some things that other people hadn't figured out. He was well-known for his awesome tone algorithms, he'd figured out how to do echoes and phase shifts and stuff like that. And so he made my melodies sound actually pretty good, comparatively. So all I had to do was write MIDI files. It was very easy on me. I started to think a great deal about myself. I thought of myself as being very capable and actually pretty smart. And as I've gradually learned, looking back, there were other people who were doing some things that I had no idea the depth to which they were going in their programming, and just the sort of thoroughness of how they knew the hardware and the software, but I guess I was writing some pretty good tunes, so that was OK.

			So the early PC games, before we talk about Nintendo—you were writing for the MT-32. Did you have to kind of dumb it down for PC beepers and other sound cards?

			As we got into the PC stuff, I would get called to write music in like four different versions. And a lot of times it was one-note version, and I'd send off that MIDI file and then there was the three-note version for, I don't know, AdLib. And then there was a Disney sound card or something? There were like four different sort of platforms you're writing for and it was a real pain in the butt. And it was like that all the way from the earliest PC stuff. 

			I think that the worst was Attack Sub. It was SN-some number Attack Sub [Note: 688 Attack Sub] that John Ratcliff was the producer for. SN-I don't remember numbers, I'm sorry. And I had to do like four versions of each of these tunes, and there are a whole bunch of little short tunes, and, really, most of the process was keeping track of my versions, because if I changed something, I had to change all four versions, and ship them all. And it was really a pain in the butt, and it was like that all through all these early PC games, until we came to The 7th Guest, and I was complaining to Tom White, who was then working for Roland. I was trying to set up some kind of an arrangement. I was always trying to hit him up for free equipment, and I was trying to pull a publicity co-operative publicity promo deals with him, like, "OK, here's what we'll do. I'll do a demo of all my great music on the MT-32 and we'll print an Evatone sound sheet." You know those plastic records that would go out in a magazine? 

			And I was on the phone with Evatone getting the prices from them and I had this whole idea of what we would do together and he was like, "OK, George, it's kind of a nice idea. We're not going to do that." And in one of those conversations, I asked him, I started complaining about all the different versions that I had to write, and he said, "Well, why don't you just write for General MIDI?" I said, "General MIDI? What's that?" He says, "Well, just write for the Sound Canvas. You write it once and it plays on a whole bunch of different sound cards." I'm like, "OK, I'll do that. Can you send me a Sound Canvas?" "No." [laughs]

			So I bought a Sound Canvas and that was right when we were doing The 7th Guest. And so I got the Sound Canvas. I think the first thing I wrote was the opening tune for The 7th Guest. And I think the second thing I wrote was that "bloom bling bloom bling." I think it's downstairs or something like that, so one of the walking-around tunes. It just kind of came natural, it was where my hands dropped on the keyboard. And I wasn't doing anything smart and I didn't know what chord I was playing, I was just like a dog on the keyboard. So I wrote all that stuff on Sound Canvas, and then I wrote General MIDI emulation tones for the FM sound cards, which were the predominant sound cards at the time, so there's a whole story about what happened to those tones. And then I made a big deal in the manual of The 7th Guest about, "This is the future of sound cards. This is General MIDI. I'm taking a big chance here. You'll be able to play this game on Sound Cards that haven't even been invented yet." Because it turned out the only General MIDI sound card was the Sound Canvas. So once we were done, you can play General MIDI on Sound Canvas, and MT-32, I made a set of tones for that with my Team Fat guys, with Kevin Phelan, mostly. And then, on the other thing, the FM sound cards. And then we shipped the game, and it turned out that these General MIDI sound cards started being manufactured. People started coming out with other General MIDI sound cards, and they sounded really awful. 

			So the fact was that General MIDI wasn't completely standardized yet. I mean, it was a standard to a point, and I felt like I had sort of screwed the public. So at first people were calling me up and saying, "Let us send you our sound card. You can tell us what you think about it." And I was thinking, "I will endorse this Sound Card. And they will put my picture on the box." And I had all these pictures, all this vision about how great I was going to be. And it didn't turn out like that at all. It sounded like crap, and what we ended up doing was—this happened over and over again, and I thought, "Ah, how am I going to fix this?" So we created a thing called Fat Labs. It was a service to tweak these General MIDI sound cards, so that General MIDI that was composed on a Sound Canvas would sound good when it was played back on these sound cards. 

			When you had to send out three or four versions, did you start writing out, "Here's the one channel, here's the melody," and then build up for the other sound cards?

			That's an interesting question. I did the beautiful song and dumb it down for the beeper. Because I couldn't get myself to write a one-piece. One line. But if we looked at it today, I think you know if it were writing for an orchestra or a big...I think I was so happy writing four-piece stuff, I think that I feel very comfortable in that zone. I think it's something Beatle-y about it. I think I like things to have a melody, chords, rhythm and a bassline. And right around there is where I would write most comfortably and then, just artistically speaking, theoretically speaking, I would write to that. And then if someone wanted me to dumb it down for a speaker I would do that, and if someone wanted me to dumb it up for an orchestra I would do that. So in those days, I wrote just the way that I liked it, which was very lush, considered very lush for those days. And then I would dumb it down for the dumber sound cards.

			How did you get sound cards to sound better? 

			I didn't—It was melodies. I've got a degree in music from Occidental College, but the guys in my department were really musical. I mean, really musical, and I was this kind of rock guy trying to keep up. But I learned a couple of tricks, and I always kept in mind that if Mozart were writing for a string quartet, you know he would write as much as he could for the capabilities of that string quartet. So I always felt that I was writing for a very interesting group of one-armed musicians, two boops, a beep, and a pffff. That's like violins kind of want to play one note at a time, so why don't I write the best I can, and, well, it has some advantages over real instruments, I mean it can play as fast as you want it to, and it can play very high and very low.  

			So those are things I could take advantage of. And I can have this one arpeggiate like crazy, or I can swap voices and so I used tricks like that. I tried to maximize the melody. I tried to go for surprise. I tried to use all the chords that I knew. I tried to make it get tense and then relax. I tried to put as much as I could into it. I had no sense of the beauty of minimalism. I had no sense of letting someone listen to music and cherish it. I wanted to cram as much cleverness and communication into every possible little nook or cranny of the music that I could. 

			Nonetheless, there was a point where I could look at one of these tunes and say, you know what? I've done all I can, ship it. So it was really nice. It was a nice medium that way. You could squeeze a lot into it on one hand, and on the other hand you could say, it's done, no one's going to complain about this, this is as good as this stuff's going to sound.

			How did writing music for the PC compare with, say, the Nintendo or other early consoles?

			Well, early on, it was not that different, because I knew that if I wrote it to sound good on the MT-32, for a while I was writing on MT-32. And I tried to push that out as the standard. Why? Because General MIDI didn't exist yet. So the early Miles Sound Drivers, John Miles, came over to my house one time. I had his BBS at my house. So—I don't know if you know who John Miles is—so John came over and he took me out to lunch and he asked me a couple of neat questions that I like to brag that he asked me. He said, "George, I just wanted to ask you something. What does M-I-D-I stand for?" And "Why are there black and white keys on a keyboard?" Things like that, and I felt all, "I must be super smart because the great John Miles is asking me these questions." He could have asked anybody in the world those questions. So part of this is the story of why did I have such a great big ego. The universe was setting me up [laughs] to think I was awesome. I'm sorry, it wasn't me. 

			So John was asking me my advice on how to set up his drivers, and I said, "Why don't you have it so that when it plays back on an MT-32, because that seems to be the best thing out there, that it sends the correct instrument call..." I can't remember, "Program change request, so that the correct instrument comes up." So I sort of invented an off-brand General MIDI myself and that's in the early Miles drivers. So I wrote a lot for that, and MT-32, also, it could only handle that many voices at a time. I don't know, eight at the most, maybe six, realistically. And so it was about the same. It was about the same as writing for the consoles, except that when I over-wrote, instruments could drop out sometimes, but that never really kind of bothered me or anybody else. I mean, we just weren't that fussy. And it sounded really kind of pretty good nonetheless, and if it was dropping out—well, the way I wrote, what was going on was pretty complicated at that point, so if you listen to the MT-32 versions of the Swan Lake stuff that I did for Loom, you'll hear voices drop out. You'll hear voices drop out but you won't care, because, I mean, it's Tchaikovsky. It sounds great. It's like a piano arrangement of Tchaikovsky. Yeah, there are some things that aren't happening but it's because the guy is reaching way out here. You kind of forgive it. It sounds like the guy is at his limit. So it sounds like Keith whats-his-name and the Rolling Whatsits. Keith Richards in the Rolling Stones. What makes it exciting is he misses sometimes because he's at his limit and we're all with him struggling. So aesthetically I think it worked out. I could rationalize it, anyway.

			How about other constraints, like memory, because it wasn't just a matter of how many voices at once, but how many notes overall?

			I never worried about that, but the way it would come back to me was I would write these two-minute tunes and they would come back and only use a minute and ten seconds because they'd run out of memory. And so I was always like, "Why aren't you using all of my music? You're putting the loops in the wrong place." And they're like, "We ran out of memory, George." And I'm like, "So?" I just lived with it. [laughs] 

			I was not the technical guy. And I was thinking of myself as the technical guy and giving myself credit for that. So yeah. Memory constraints kind of didn't get on my radar, except every once in a while someone would take me out and say "George, you don't seem to know the first thing about music for games." I'm like, "I don't?" And inside I'm going, "Do you know who you're talking to?" I mean, innocently. And, you know, I'm like almost the only guy in the world doing this. Well, not really the world, I wasn't considering the rest of the world, and I was only thinking about PC. And in that context, I think I was one of only a few people doing it.

			So I was thinking, "Yeah, I know what I'm doing." And I'd say, "Really, what am I doing wrong?" And he'd say, "First of all, MIDI track zero." I'm like, "There's no MIDI track zero." And you're going beyond such and such a range," and I'm like, "There's no ranges in MIDI." And I'm writing music that's going too fast. I was like, "Well, one of the Tchaikovsky tunes I was actually pulling the tempos off a CD I had that was directed by Seiji Ozawa," and I was in the right time signature, I was doing it just like that. And they came back at me and said, "This is too fast." Why are you writing at, what is it, 300 beats a minute or something like that. "Well, they're...it's Tchaikovsky, it's meant...that's how it goes!" They said, "Well, Cakewalk doesn't play back that fast." Well, after a phone call to Greg Hendershott, I think, the guy who wrote Cakewalk, he's like, "Why would anyone write music that fast?" 

			So we got him to change the code, I guess, so that it would handle that music. Something changed. Anyway, I would get kickbacks from guys like that, but to me, it just sounded like, "Well, these are well-meaningful murmurs but they don't know what's going on," when in fact it was kind of a combination of I didn't know what was going on, they didn't know what was going on, we're all struggling the same sort of battle [laughs]. But I think we progressed. We argue about different things now.

			Can you tell us about Loom and Swan Lake?

			I got this nice call from this guy, Brian Moriarty, who worked at LucasFilm Games. And he had heard that I was kind of the MT-32 guy, and he wanted to write to that platform. And he sent me this packet of scores for Tchaikovsky's Swan Lake. And so the assignment was take seven of these movements and put it into MIDI for this game. And so that wasn't too hard, so I made sort of my first—what would you call it? My first sort of systematic...my first sort of task list. It was the first time it got a little complicated for me. I made a chart, a two-dimensional chart. The vertical axis, the rows, were the names of the movements. The columns were: I have entered the notes into the sequencer. I have double-checked the notes. I have put the dynamics in. I have put the tempo maps in. And I have tested them. Things like that. It was just so simple, and I thought, "I'm really struggling with the elements. I am a Titan, wrestling with the Gods." You know. 

			So, I put in these seven movements, I think it was. First I just entered the notes, just read off the chart. And I play it back and when notes started to drop out too much, I made what I thought were sensible reductions. And I went back and put in the tempo maps and then I could actually put on the Seiji Ozawa CD and tap along at a tap tempo, nothing to it, really. And when it would get jerky I would smooth it out a little bit, in a Mark of the Unicorn software on a Mac SE, I think. And then I would go back in and listen to the dynamics and make sure that the loudies are loud and the softies are soft and the balance was good. Nothing to it, really, except in those days, nobody had ever—when we did classical music on a computer, it was all unchanged tempo and no dynamics. So you go back and dig through the literature of that year, you'll find that nobody else was doing any tempo changes, and nobody else really kind of cared whether it was loud, soft, or balanced. So it really wasn't hard to set a new benchmark. 

			And, with all due respect for my colleagues, I know that there was stuff going on that I have no idea what it was, but so there were other people that must have been at that level of artistry, but I was—still kind of am—a little blissfully unaware of it. But what I learned is, whenever you think you're the only person doing something, you're absolutely wrong. Whenever you think you're the first person to do something, there's no way that you are. Maybe you are, so you've got to add, "I think I'm the first person to do blah blah blah," and whenever you think that it was you that did something, you were standing on the shoulders of some giants or your friends helped you do it or someone else would have done it, and but somehow there you are, and somehow the thing got done and somehow your name is on it. And thank you, God.

			And how about The 7th Guest, your process, your thoughts?

			Graeme Devine came up to me for...I guess he heard me speak at the GDC, the first time that I spoke there. Second GDC that I went to. And he just thought I was the bees pyjamas. He couldn't believe that he was talking to me, and I was like, "You can't believe you're talking to me? OK, great!"  So he said, "George, we've got this great game, and we want something that sounds really great." I think he might have even said he wanted something that sounds like...what did he say, Twin Peaks, or John Williams, or something like that. And I said, "Well, if you want something that sounds like John Williams, maybe you should just hire John Williams." I really have this nice arrogant comeback that for some reason is just what he wanted to hear. We hit it off great. When he sent me the demo video for that, of the famous going up the stairs, I was like, "Yes, I want to do this. Yes, yes, please!" So that was a beautiful, beautiful relationship, because he basically gave me a lot of free reign. I didn't get much feedback from them, just occasional steering. I wasn't really sure they were hearing what I was sending. I kind of was a little scared, but I just kept going and writing it. I felt like this is my chance to do the best thing I can do for this captive audience that I have. I just had this sense that I was playing in an auditorium that a million people were listening to what I was doing, and I wanted to deliver something that wouldn't make them feel like they were stuck there. I wanted them to go away going, "That was really cool."

			So I put everything I had into it, and it turned out to be good timing. But there was that sense—it's hard to get that sense anymore that you really know people are going to hear this. Some people are somehow very capable of putting everything they have into something whether or not someone is going to hear it or not, you know, and I've had moments of that, but at that time I felt very confident, and I put it out there. And that was the first General MIDI game. And I really hung it out there, you know. I made a big deal out of it. And it paid off. It was the first game I got some sort of royalty feedback on, too. Now that, there are stories about how that panned out in the long run, but that I cannot complain about it. It was really neat, and the producers were kind to me. And the fans were kind to me. And it was a highlight of my life, and I feel glad and lucky that I got to work on it.

			Wing Commander: How did you get that kind of epic space opera feel to that game?

			Well, I had done Loom, and I had done a bunch of other things for karaoke clients, in Austin, on the MT-32. And a rumour had somehow got to me, I don't remember how, that there was a company in town that was doing a game that was writing to the MT-32. And so I started writing these letters to Richard Garriott. "You need to work with me. I am the Fat Man. I am the MT-32 guy." I don't even know what those letters said, but it was very emphatic and it was strong. And it was, I think it was sort of the dawning of that Fat Man character, you know, the cowboy hat. Yes! I am the greatest of them all! I've got a team of composers and I didn't quite have the team ready then, but there was a guy that I was working with, a Dave Govett, who was a young guy and he was like, he had actually kind of come to me and said, "Hey can I come over and see your studio?" And I said, "Yeah, I guess so," and so like an hour later he said, "Can you pick me up from the bus stop?" OK, I can do that, you know, and like, "Hey, I'm a composer too!" So I had him compose some things. 

			Well, he was really good. He wrote a bunch of the stuff for Maniac Mansion and things like that. And it was really, I liked his work. He hadn't really blown me away. He'd blown Dave Warhol away. Dave Warhol really saw it before I did. 

			So I went out to Origin. I met with Chris Roberts. Chris said, "Well, we want something that's sort of between a Star Wars and Star Trek: The Motion Picture." And this, I think, was the first time that somebody in gaming asked a composer to impersonate a film score style. I might be wrong, but I think I'm right. And I'm like, "This is great. I think I can do this." And I went back and I realized that I was really busy, and it was kind of a daunting task, and I mentioned this to Govett and he said, "Oh yeah, I got a couple things rolling around in my head since high school. I'll just jot 'em down." And two days later, he sent me the combat music, and the opening fanfare, which are absolutely the defining tunes for that whole project. And they were just—they were just in his head, fully grown. They just had to come out. He'd been thinking about 'em.

			Dave gave me the combat music, and he gave me the fanfare music, so "Dun, dun tssh, dun dun tsh tsch." Nobody had really written anything like that, original. Maybe they had over at Sierra games, maybe there was some sort of Royal thing, this and that. It might have been really good. I'm still unaware of it. But I think it was really kind of— maybe it wasn't above the bar, but it was the bar. It was at the bar. And so when I went to my first GDC the year that Wing Commander and Loom came out, they had the first awards show. They had the first awards for video games ever. And two of the three games that were up for the sound award were Loom and Wing Commander. And that was the first time that I wore the cowboy hat in public, and there was only one other person there, I think, that did sound for games. I think it was David Thiel, and someone came up to me and said, "George, well, you're the only person that I've ever heard of that does sound for games, other than Rob Hubbard." I'm like, "Really? Really?" So when I—last night at the VGM get-together, somebody said, people were talking about they knew all the same people, and someone says, "This industry is too small." I said, "It's not too small. It was too small when I was like the only guy at the GDC who did sound. Then it was too small." I'm sorry, what was the question?

			We were just generally talking Wing Commander and your music for that, and then you got to talking about Dave's music for that. So tell us about your music for that.

			Oh, my music for that was taking all of Dave's. Dave established these themes. Well, he didn't establish these themes. He wrote these themes, but he didn't really establish them or he didn't really play with them. He didn't really develop them, but they were brilliant and absolutely these great jewels in the crown. It's like having the jewel and I kind of built the rest of the crown around it, so I echoed his themes, I faked his themes. I did the variations on them, I did slow versions of them. So he'd keep writing new stuff and I'd try to take the thematic material and weave it into gold while he was dropping in more jewels. Maybe that's a good way to put it. So it was a very nice sort of dynamic building of this, it was just him and me writing that one, and I really think it split very well with him writing mood-setting stuff. So this whole scramble through combat medley was his, and I tried to take all of the little pieces, "Dah dah dah dah da da da dah, da da da ra to da da da." I'd try to take that and, "Dah dah dah dah." I would turn that into the sad sort of, "Dah dah dah da..dum ta ta dum." I'd try to take things from the opening melody. His goes, "Dam, dam dang..." I'd turn it into a little arcade melody for a game machine that was on the deck. "Deen dum deen dum deen dum da deem dum." So I took his melody and I just goofed it. Played on it. So that was my part of it. And as it turned out I wrote about half and he wrote about half and the thematic stuff was by far mostly his and the variation stuff was mostly mine. So mine was the glue that held it together and his was the things that actually needed to be held together.

			Two quotes for you, from your book: "Audio is the lowest priority for game developers."

			Did I say that?

			Yes. And, "Game audio is not on the creative radar."

			Oh. I said that as part of the list of unsolvable problems. And I don't want to say that I'm necessarily the guy putting that out there as the giant complaint. I'm more saying, well, look at this world, and what do we keep hearing. Actually I heard the other day from a friend of mine who is into Landmark, he says when we hear something over and over, when we have a complaint that we bring up over and over again, it means we're pulling a racket on ourselves. We're pulling a con on ourselves. We as game audio guys keep saying over and over again, "We're the low man on the totem pole. We're not even getting..." What was the rest of my quote?

			"Not on the creative radar."

			We're not on the creative radar. I don't think that's really necessarily true, and even if it is, it's not a legitimate complaint. Who cares? These guys are building a rocket ship to the moon and they are engineers for the most part. At least it was at that time, and to some extent still. And they're they have to build a rocket that can fly. And the sound guy is going, "It would be super cool if the rocket were pink," and they're going, "Yeah, that's cool." They're buried up to their necks in wires and they're connecting things, trying to figure out how this thing is going to fly, and they've got a lot on their minds. And yeah, they're going to need to paint the rocket at some point, and yeah, pink would be cool, and it's actually compared to what they're doing, it's fairly easy to paint the thing pink, but right now they're going, "You know what? I just don't want anyone to laugh at the thing. You know, I'm very serious about building this, and I'm very serious about putting off a sense of reality so the people will buy into my reality, and a lot of times the audio is just kind of not on the list of things that have to be done to make that happen. So what we have to do is present, is to do our best, tuck in and present as creative as beautiful as supportive an addition to the whole gestalt as we can imagine."

			[interruption by a very large horn on the street]   Damnit.

			You know what that is? That's those audio guys! What is all this sound? Why are all these sound effects in our project? Why do we have all these sounds? Did I ask for these sounds?  No, I'm trying to make a film here! [laughs]  This is what I'm talking about. There are the programmers trying to get a thing done, and we're trying to make a movie here, and then there's all these noises coming in and people are like, "Yeah, well, we need to make these noises to warn the people." Well, it wasn't on my list of things I've got to do today, and you know what? That's a pretty long list. So I have every empathy, I have every sympathy for the people making the games, and I apologize to you, game makers, for having added hassle to your lives. You've done your job very well and you didn't need us to do this music. You didn't need us to cram all these ideas down your throat and say, "There, the best part of this game." I mean, the last thing you needed in your lives, game makers, is to have people play the game and say, "You know what? The best thing about this game was the music and the sound." You didn't need that. And sometimes you got that, and I apologize. But maybe for you people who played the games, maybe it was nicer for you. I like to believe that. So thanks for telling us. 

			[more sirens]

			Whose idea was this to have ambience?! City ambience. Shouldn't we be recording this? Give me that microphone!

			We'll just loop that in the background.

			So other than that, Mrs. Lincoln, how did you enjoy the theatre?

			Magic Leap. The next big thing. What the heck is it, and what are you doing?

			Let me put it this way. I'm really glad to be working for Magic Leap now. Let me put it in another way. One of my last conversations with my dad, before he passed on a month or two ago, is that he said I'm really glad that you're finally working somewhere where they appreciate you for what you can do or for who you are. And with...no meanness meant to all the producers and programmers who did work with me and did appreciate me. It speaks to this business. It's a brutal business, and a lot of that brutality gets experienced by the sound guys. And so it is really a blessing when something comes along where you're appreciated. And I hope that that happens to everybody that works in game audio and they all really kind of deserve that. That's one of the important things about Magic Leap. 

			So what happened was, for about fifteen years I've been mostly working in slot machines. That's been keeping me alive. And that game, that business, sort of had to change. Its time ran out. And I didn't know a year ago at GDC what I would be doing next. And I kind of had thought that everyone had sort of forgotten about me, and I didn't really see much of my book never really sold very well, and I just kind of was starting to get comfortable with the idea that OK, well, it's time to move on to the next phase. I don't know what the next phase is, but it'll be something. And Graeme Devine, one of the producers of The 7th Guest, surfaced out of nowhere. And he was working for a new company, and I sent him a message just like, "Are you at GDC?" And he said, "Yeah. We need to get together." I said "Yeah." 

			I thought we were getting together to talk about old times, but it was an interview. And he said "George, you've gotta stick your head in the machine, it'll make a believer out of you. We've got to get you to Florida." And he dropped me in position as the head of audio for this huge thing that is, to me, it's NASA meets Disney, and so coming out of this long period of kind of—I don't even know how to put it, just kind of getting comfortable with realizing that I'm not the biggest thing in the world. That I'm part of the world. Realizing that it's OK to just make a living, it's OK to, just as long as you want to do your best. That's also the period that I wrote my book in, and a lot of the think tank conferences happened then, but musically and game-wise I really, you know, went from being the only guy doing it to really having trouble finding anybody who really wanted to hire me. I don't think because of quality issues, just because there's so many people in the business. And so many really good ones. So quite a contrast from being the only guy there, to not being able to get a gig really outside of slot machines. 

			So falling into Magic Leap, and put into a position where I can build a team to create systems for a platform, and build a team to create content for a platform. And be respected and put in a position where all of what I've done over thirty years or so can now pay off, even though by all rights I ought to be retired. It's really an incredible blessing, and I think that it's going to be the start of a whole new—it feels like when we first started doing this. I think this sort of augmented reality-ish space, I think this sort of wearables, I think something is going to happen here that's going to be even bigger. In fact, Govett wrote to me publicly on Facebook and said, "You know, I think this is going to be bigger than Team Fat ever was. I think this is going to bring, going to change how people live. And I get to take part in that, so here we go! Ya da da da da da!"

			That's a great place for us to wrap that up, thank you. Is there anything else you'd like to tell us before we shut everything down?

			Thanks for doing this. I don't feel like I did anything at this point. I don't feel like I did anything spectacular. I think I was in the right place at the right time with some intent to make things positive. And I think my friends were there to help. I think that there were shoulders to stand on. Giant shoulders to stand on, whether I knew I was on them or not. I think every time that I thought that I was doing something incredible, I wasn't alone. And every time I thought that I had been forgotten, and that it would amount to nothing, I was completely off. And in the long run, you really don't know what's going on at all. And the universe has it under control, and whenever you look back on it, it's a perfect divine composition. It's a perfect symphony. There's no note out of place. It's as though we had access to time travel, and could go back, change things, come back, find out that it's not really that great, go back and change it a little more. Maybe it's getting better. We go back and forth, back and forth, until it's just the way that we want it, then we go back and destroy all the time machines. And this is how the world is. And I don't know if it's me that does it, or if it's spirit or if it's God or if it's some game developer, but somehow the great game design document is really, really well put-together [laughs]. You may not notice as you're respawning the seventieth time after a really rough level, but it's a really good game.

			And the music is getting better.

			And the  music is getting better. Yeah. We've come a long way from the boops and beeps of yesteryear.
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			Selected Credits: Ridge Racer series, Tekken series, Drakengard series, Resident Evil: Take Aim, Ghost in the Shell: Stand Alone Complex

			Known for his experimental musical approaches, Nobuyoshi Sano's creations include the big beat of Tekken, the chaotic orchestrations of Drakengard, and the electronic ambience of Ridge Racer. He has also pioneered technical innovations with cutting-edge sampling and KORG synthesizer software. His work also includes original albums and remixes.

			Interpreter: Alwyn Spies  
Translator: Emil R. Nilsson

			You're self-taught. Do you think this has helped you to cultivate an individualistic approach to video game composition?

			Yes, because there are limitations and you have to work within those limitations, so new things are born. I started working for Namco at a time when the restrictions were at their worst. Actually, at the time, there were two kinds of composers: some could have made better songs if there were no restrictions, while other people were able to make novel songs just because there were limitations. I belonged to the latter. When I listen to the songs I created at the time, well, if I were to try it now, I couldn't have come up with those ideas. I think that since you had the limitations, new ideas and concepts came to mind.  Now there really aren't any limitations. For example, when you're only allowed to use one software, or when there's a deadline, or when you have to stick to a certain genre. I put those limitations on myself now. 

			What I really want to do right now is to create music that isn't music. For some years now, I've been wanting to create something, but I haven't succeeded yet. In Japan, there are a certain type of black-and-white ink paintings – you don't spend a lot of time on them; you paint them in one go. I think that is really beautiful. I want to try to make music that resembles these ink paintings. I've been thinking a lot about that, but it is rather difficult. 

			You're known as an expert on FM synthesis. What were the FM days like at Namco?

			Actually, when I began working at my first job, Namco, the era of the FM synthesizer was already over. I have always loved synthesizers – I really liked making sounds with analogue synthesizers. But when the FM synthesizer came out, the way that people thought about the process of making sounds changed completely. I didn't understand it, so I couldn't create sounds.  But my superiors at Namco were really good at using the FM synthesizer. The reason for that is that the FM synthesizer was used in so many games at the time, so I had a lot of superiors that were very skilled at using the FM synthesizer. Before I began working at Namco, when I was still a student, there was a synthesizer from Yamaha called the DX7 and I couldn't create sounds with it. I failed, so I really hated that FM synthesizer. I was really happy and relieved that the era of the FM synthesizer was already over when I began at Namco. However, when I started, people at the company told me that somebody that didn't even know how to use the FM synthesizer could not become a sound creator, and that became a big issue for me. When I started working for the company, they had already moved on to making sounds from samples.

			What were your motivations for the iPad app, an FM synthesizer, based on the YM2151?

			The reason why I created the iYM 2151 synthesizer for iPad was entirely because I failed at using the DX7. When I started working for Namco, I was told that you were not a sound creator if you couldn't create sounds using the FM synthesizer and that became my issue. So, because of that, I wanted to develop an application that I could use to make sounds with the FM synthesizer and then I turned that plan into reality. I wanted to challenge the old me. 

			Who was your main market for the iYM2151?

			Well, sadly the sales of the iYM synthesizer were bad both in Japan and abroad. I deliberately made it difficult to use. The reason for that was that the way you made sounds at the time – the same goes for DX7 – was really difficult. But that was what made it fun to use. So I tried to convey that feeling, but sadly I failed. The way that we made sounds for games at the time, and the user interface was, not so good compared to now. Most of it was based on text. You basically had to program to make sounds. However, what was interesting was that you had to do it that way, otherwise you couldn't create sounds; you had to do it that way in order to make music, and that was very interesting. But for average people, that was too much work, so they ended up giving up. I thought I could convey that feeling of amusement and challenge, but, sadly, I didn't succeed. At least, I was told that people from the same generation as me, or people from the generation above me – people that had used the FM synthesizer – that they really enjoyed working with it. So I thought it would be more popular, but sadly it wasn't.

			You began by creating music for arcade games at Namco. Can you tell us about that experience? What was the process like?

			When I started working for Namco, the projects were still small and there weren't that many people working on the games. The sound staff was included in the development from the very beginning. For example, we were such few people that we didn't even need design documents and just communicated in small groups. After a few years, game projects could involve one to two hundred people. When that happened, the sound team didn't get to be involved in the process until the game had reached a certain degree of development. That made things difficult. 

			When we were working in small group, I had the feeling that we were making the game together. It was something similar to a party when you're a student. You really felt at home. But gradually, as the PlayStation came out and the game industry got bigger, more people started working at the company… and the way that we created the sound wasn't as friendly anymore. It became more business-like, at least in my impression. We worried and we worried, particularly when it came to things like putting sound together with animations, but finally the end result was usually good. I had a lot of fun at that time regardless.

			In one of your first titles, Numen Athletics, you went for a techno score. 

			In my mind, the techno I loved at the time was a perfect match for the atmosphere of Numan Athletics. The fact that at the time, the majority of game music was not influenced by techno was also a factor. Techno was also well-suited for the heavy restrictions of that era of video game sound, when there was so little memory and so few musical voices available. I also felt that it would be worthwhile for me, having no formal musical education, to create in a genre that I could replicate by feeling. Numan Athletics was a big part of the reason I ended up working on the music for the original Ridge Racer.

			You revisited Ridge Racer for the 20th Anniversary remix album. What was that like to go back and revisit the work without the constraints of the past?

			Whereas my original Ridge Racer songs were made for the game, this remix was made for the CD. Specifically, I remixed a song called "Grip". It was already decided that we were going to do a release party at a club, so I thought that we should all sing together. So I put in a choir part and I played it at the club so that we could all sing it together. Of course, in the past, because of the technical limitations, there were certain things that you couldn't do. You couldn't create this kind of sound, or you couldn't have a certain type of vocals. But now, you can make music in the same was as you make regular music. So, well, my impression is that now we can do things that we couldn't do in the past. 

			Drakengard (in Japan, Drag-On-Dragoon) was a big departure from your previous work. What were your inspirations for that music?

			Well, first of all, Drakengard is a dark fantasy. It's really dark and strange. All of the endings are bad endings. All of the main characters are really troubled and dark. So, I wanted to create songs that would go well with that atmosphere. And actually, before making Drakengard, there was a revival of the movie The Exorcist. When I saw that movie, the ending song made a real impression on me. What was the song called? "A Dark Fantasy", somethings like that. That song was a really crazy song, even though it was classical in style. So I was considering the possibility of making something out of that song using the technology at the time. I recorded orchestral samples and I was thinking along the lines of making a mix, a mash-up, or something like that. Basically, the sound source was the orchestra, but the technique was techno or house – something that sounded like club music. The game was released right around the time that 2chan (Japan’s famous anonymous Internet message board) was beginning to take off in popularity, and every day I would see a huge volume of virulently negative comments on the music. Of course I had never assumed that this kind of music would have widespread acceptance, but I was shocked by how much the mounting criticism exceeded anything I had anticipated. So I think I was more skeptical than anyone else when the soundtrack was re-released ten years later [by Square Enix]. Although I had met a good number of people who told me “I was a fan of Drakengard‘s music”, and part of me was happy, it was an odd feeling because it brought back all of the bad memories of ten years earlier in vivid detail. That said, it certainly has held up quite well.

			You led the production of Resident Evil: Dead Aim,  and adopted an Italian horror-like score. How do you make these decisions as far as what genre?

			One of my concepts, not only when I create sounds but also when I work, is that I want to do something new that nobody else has done. I think that's a part of my decision-making, and I'm really interested in that. But if I were to do everything in a completely new fashion, people wouldn't like it, so therefore I only put in parts that are completely new. In the beginning, I was creating music that sounded like '90s club music, but actually, after that, I also made things that were inspired by acid jazz or, as was the case with Drakengard, I remixed orchestral music. I don't think anybody has done that, at least not when it comes to game music. But, maybe, the novelty of the music for Drakengard was too much, since when it was released, it received very bad reviews.

			You've changed style a lot, but have a distinct electronic approach that combines elements of experimental rock with popular electronic music styles. Is there one element that you would say is at the core of your music, or holds it all together? What defines the so-called 'sanodg sound'?

			Up until now, I was usually asked to make music for games, but for the past five years, I have been making songs that I want to make. And that is a lot of fun! And some of the things that I have tried out, I've also been able to apply to game music. But what's really interesting, or what's different from when I'm asked by somebody to make music for a game, is that when you're free to do whatever music you want, then you get confused and you don't know what kind of music you want to make. That is a little bit frustrating. So I am trying to view myself as a person that creates stuff – as somebody who makes things that they want to make without being asked to make something specific. 

			You designed the Korg DS-10 software for Nintendo DS. What was your motivation for creating the application?

			At the time, I was told that they wanted me to make rhythm games for Nintendo DS. But, actually, there are a lot of composers that don't like working on rhythm games. That's because we make money out of creating sounds and music, and we don't like risking being told that we suck at making rhythm games! I thought I was in a sticky position when I was told to make a rhythm game. I thought I wouldn't be able to come up with ideas for a rhythm game. However, after talking to a producer, I realised that the DS, when you open it, kind of looks like an old synthesizer. So I had the idea that if the DS itself became a synthesizer, that would be interesting. 

			When it comes to actually creating a synthesizer for the DS, there were a lot of limitations. But, I worked together with the world-famous creator of Korg MS-10, and the engineers that worked on the Korg DS-10 were extraordinarily brilliant. They were using a very limited CPU and managed to really create a splendid product. Actually, it's the same as what we talked about before: when you have a lot of restrictions, you come up with very interesting ideas. The maker of Korg had the same mind-set. He wasn't like, "Well, since it's too limited, it's impossible." He was more like, "Since it's limited, we have to really apply ourselves if we want to make something good." So, we started working together as a team and the result was Korg DS-10. 

			Is it like a puzzle, putting these pieces together, solving the constraints?

			Yes! It really was like a puzzle! It's exactly like creating sounds with restrictions. But, in the end, when you have a beautiful finished product, that feels really good!

			Is there anything else you'd like to share with us?

			I think that movies and documentaries about games are one the rise and that makes me very happy. But what's a little bit sad is that these kind of documentaries don't get made in Japan by Japanese people. It's only foreign people that make these kinds of documentaries, that write books about it. But I'm very happy that you want to hear about when I started working in the game industry and what that was like.  I want to continue to make games that will interest you in the future as well.   

			I think that the people that enter the game industry today are quite unusual people. You don't make as much money now as you did in the past, but it's still very demanding since the workload is extremely heavy. And for those who want to enter the business regardless of that… I support them! Please become a part of the industry! 
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			Selected Credits: Exile, Valis II, Beast series, Emerald Dragon, Cyber City, Aliens Vs. Predator, Disgaea series, Rhapsody: A Musical Adventure, Gadget Racers

			Tenpei Sato is well-known for his work creating voice-led songs for musical RPG games like the Marl Kingdom series. Early on, he worked for Telenet Japan, creating game music for hits like Valis II. He is a singer, voice actor, composer and performer with his band MissKiss. 

			Interpreter: Alwyn Spies  
Translator: Emil R. Nilsson

			You began your games career at Telenet Japan. Can you share your stories from those days?

			PC games were really popular at the time. Because of the PSG sound chips, the sounds for Famicom didn't sound very real back then. When it came to music for PC games, the FM synthesizer was used and it could produce was what considered, at the time, to be quite realistic sounds. It also had a wide dynamic range, and since we were able to use a good synthesizer, we could make more realistic sounds. Because of that, all the companies were competing with each other about who could create the best sounds. The company that I worked for, Telenet, was especially putting a lot of effort into creating good music. 

			What can you tell us about the music for the Valis series?

			Well, from the various things that I've heard, they put visual scenes into Valis – they included video clips that were like movie clips and then they embellished that with dialogue and music in order to make the scenes more exciting. I think that that was the first time that this had ever been done. So, when you bought a game, there was a floppy disk, and when you inserted it into the computer, the voice actors started talking and shouting. There were a lot of voices on the floppy disk and they were used in the production of the game and that made the game exciting. 

			At the time, there was a special way of making Valis – that technique is actually very popular now, but… They wanted to turn the heroine into an idol, so they held auditions to find the right girl to sing the part. Now, they do that for a lot of games, but at the time, that was very uncommon. I think that technique was only done for Valis and the game before that: those were the first games were they held auditions. At that time, Telenet collected a lot of ideas in order to make exciting games, so I think that Telenet was probably the company that came up with that concept.

			You were one of the pioneers of CD audio in games through works such as Cyber City and Alshark. What were the opportunities and limitations afforded by CD audio?

			In Japan, in the '80s and '90s, Yamaha and Roland released one synthesizer after the other. Because of that, people got the feeling that they could make music forever. That is the background of the era. So we also had the desire to buy the newest systems and make various kinds of music. For me, right now, using a synthesizer, there aren't any limitations anymore. 

			In the 1990s, the CD-ROM was developed. So we no longer had to worry about the limitations that we had previously experienced with the synthesizer chips. Yamaha and Roland released new systems every year. 

			In the '90s, the games became more advanced. We switched from using very limited synthesizer chips, to using CDs. Because of that, for me, the '80s and the '90s were Japan's most lively eras in terms of synthesizers. Yamaha, Roland and Korg were releasing one synthesizer after the other every year. I collected the synthesizers in my studio and I could create the absolute newest sound, and I really enjoyed that. And you could apply this technology to games, so I thought: "It's finally here! The time has come!" I remember that it was a very fun time. I thought it was really cool that you could insert a CD-ROM into the computer… they look really cool, don't they? I had the feeling that creating music for games was at the centre of the latest technology. By using CDs to make game music, we could make the games more exciting. I remember that I had a lot of fun at that time. 

			Take Alshark, for example. That began as a PC-9801 game and was then adapted to the Sega CD. The opening theme for Alshark was played by a live band and it was recorded in one take! The band came to a huge stadium and in one go just played for their lives. At that time, it was becoming more and more popular to let an idol sing songs for the games, so, for Alshark, we held an audition and selected three idols. They made their debut, and then those songs were inserted into the game. I really like songs. I love writing songs and I also like singing… so I produced the idols and looked forward to their songs. I had a lot of fun and every day was a creative day.

			Could you share the story behind what inspired the Rhapsody: A Musical Adventure and other Marl Kingdom musical games? 

			The Marl Kingdom series started out as a game for PlayStation 1. From what I heard at the time, it was the first time somebody in the industry wanted to make a musical RPG game. I remember that while I wrote it, I was really excited that they had asked me to work on it. Actually, in my own time while I was creating the music for this game, I did some acting as part of my own theatre group. I made my own music, the actors and actresses danced, and we made a musical that was actually performed on stage. It was so much fun. The game featured the exact same things. The sprites were the actors this time round. They followed the development of the RPG storyline and laughed, danced, and sang. They made the story exciting! They laughed and they cried, and music was used prominently in a lot of scenes. 

			In the latter half of the '90s, after the PlayStation came out, voice acting became a more prominent part of games. We invited all the voice actors that were good at singing to come to the recording sessions – they sang for us either soloists or sometimes as part of the choir. I had the honour of making a lot of songs like that. Now, the amount of singers that do game songs has increased. I was told – I still get told a lot – by the voice actors that they were really moved by the fact that songs from games could be turned into musicals. I really think it was a good thing that we made this game. Especially lately, with Disney titles such as Frozen becoming great hits, I get asked by different game makers to create music for musical games. I am super happy that they ask me to work with them.

			There are actually three Marl Kingdom games. The first one was released both in Japan and overseas for the PlayStation and DS [as Rhapsody: A Musical Adventure] — the two sequels were only released in Japan. That's a shame, really. For the overseas release of the first game,  the songs were all re-recorded into English versions. They took the same songs and had somebody over there record them in English. I did all the arrangements. I sent them to America and somebody handled the English recording. On YouTube, there are a lot of videos of people from overseas re-enacting songs from the scenes of the first game in cosplay. I'm very moved by that. Foreigners re-enact the scenes live. There no such thing in Japan! I don't know why, but it's only foreigners that dress up and re-enact the songs. I watch that a lot on YouTube. 

			What changes, if any, are made when you turn these games into soundtracks for release?

			When it comes to the games from Nihon Ichi*, who developed Marl Kingdom, for example, and Disgaea, you get the soundtrack when you buy the game. Basically, the music is the same for the game and the soundtrack. That allows you to enjoy the soundtrack in the same was as you enjoyed the game. In comparison to that, a soundtrack with arranged songs is released independently and it's not necessarily a soundtrack that matches the songs in the game perfectly. Sometimes it's only instrumental, but you can enjoy that in a different way: that way you get to enjoy real music that is performed live. You can also enjoy a splendid choir and songs that have been arranged in their full length. So it's more like an independent, artistic, work of art. It makes me happy if people think about it as something that encompasses my spirit and pride as a musician. [*Note: The company name is spelled Nippon Ichi, but Sato uses the more colloquial "Nihon".]

			Most of the music you created for the Nippon Ichi titles have been essential for the style the games have. What have been the biggest creative influences on those particular soundtracks?

			When I was working on games for Nihon Ichi, I mainly worked on Disgaea. Disgaea is a very strange game where anything can happen. And the CEO, who was also the producer, threw a lot of ideas my way and then I was free to make music in response to his ideas. This interaction was really interesting – I responded to what he said, and then he would respond to what I said, and I would respond back. That is the way we created the music for that game.  

			How has your compositional process changed over time?

			Well, for me, I can't really say that I fit into any frame… It's more like somebody tells me: "I really like your music! Keep doing what you're doing!" Then I take that pressure and turn it into inspiration. I like to think about how I can create something that everybody will enjoy.

			Is it easier to just follow orders, rather than be given a lot of freedom?

			If people let me have the freedom to do what I want, I can work much better. But, what I've been feeling quite strongly lately, for the past ten years or so, is that what is more important than my freedom, is the opinion of the people who listen to the music. When they tell me that they really liked a song, or that they were moved by a song, or that they had a fun time listening to a song… the smile that they have on their faces. I really want to see that smile again, and that is what inspires me nowadays. Of course it's important to make music for yourself or for your clients, but for me, the biggest motivation is to see how much people enjoy the music. That's when I feel once again the charm and the power of music, and that becomes my motivation. And I think that the players will continue to come up to me and tell me their ideas and say something like, "How about this?!" And then I give my response, and that's how new music is born.

			What would you say are the biggest changes in game audio over your career?

			When I started working, we were using the FM synthesizer. At the time, you could only create one timbre and one sound. It was really important within those limitations to be able to create good music. I really put in a lot of effort into making charming music. Every day I had a lot of fun. When that became real sounds – or, now I digress but when you could put sounds to animations – that was so much fun. Then, before long, a human could speak in the game! Then came the era of the CD-ROM and you could record live sounds. The technology gradually advanced, and I was working alongside the developing technology, trying my best to create good music. That was fun for every single game. As the hardware kept getting better — there was PlayStation 1, 2, 3, and 4—  there weren't a lot of changes in the systems that produced the sounds, but, of course, the capacity got better as the demand increased. 

			To begin with, the live sounds were the same – you recorded a band or an orchestra. Then that gradually turned into songs, and not only one song. You could put many, many songs into one game! You take that music and using different methods, you try to create an exciting game. And I enjoy that workflow a lot. Especially for me, since I like vocal songs – I'm a person that sings – if I were to differentiate myself from other composers, I think that I focus mainly on vocals when I try to make a game exciting. There really aren't many games with good vocal songs in them. Normally, you get a cute idol to sing a cute song in a cute way and that's it; nothing more happens. Or you gather a couple of artists and you make them collaborate and that's that. I think it's a shame that there aren't more opportunities to put vocal songs in games. But I want to gather people that can sing songs from different genres – classical, rock or ballads – and create songs that fit every scene and that follow the development of the story. I want it to be exciting and I want us all to sing together – I want people to laugh, I want them to cry – that, for me, is what a song is, and that is my approach.  

			I think this is different for all composers, but in the past, I used to compose while listening to the rhythm or while I played the chords. But lately, I start with the melody for the vocals. I want to create something that wakes the mouth up. In the past, the melody was the centre, and now the sound is the centre of the songs. And this is something that I get asked quite often by my fans:  "Which do you prefer?"  I really like vocal songs that have the melody as their core. It makes me happy when people can play the game and sing together. And what creates that kind of song? The melody! You need to have a melody that sticks out! So, if you start with a chord, then that is not possible. I start by humming and when I come across something that feels good to hum, I search out that melody.

			Is there anything else you'd like to share with us?

			Actually, I would like to talk more about the live performances. I am a game music composer, but I actually sing in the games as well! There are a lot of different composers for game music, but I think one of my unique characteristics is that I both make the music and sing while I play the game. That's how I do it. It all started when a producer asked me to sing a warm song for a certain game. So I sang it and the fans really liked it and thanks to that I got other offers to sing songs. And in addition to that, at the moment, I also sing in the choir of background music. If there are vocals in the background music, it becomes very real and it has a lot of impact. So I tried that out, and while having fun with that, I make music. Lately, the number of songs in which I sing has increased drastically and the fans that want to hear me sing live have also increased. So now I've put together a rock band and we do concerts in Shibuya. Thanks to that,  we put together intense rock concerts and the people that come to see us join in and sing together with us. As a composer, I feel really blessed and thankful towards the fans to be able to engage in these kinds of activities. If people from abroad come to Japan (and want to hear us), please check my webpage and if there's an upcoming concert, it would be so much fun if you could join us at the concert places. Let's sing and have fun together! That would make me very happy. I look forward to seeing you there!  

			In response to the fans who really want to hear those songs live, we put together live concerts. Our concerts are like any other rock concert – hot and cool! If there's anybody who's interested in my songs, please come and see us live! It would make me happy if we could sing these intense songs together! And if there are fans overseas that are interested – in America or in Canada (or wherever you are) – if we get invited, we would be happy to play in your countries! Please don't hesitate to invite us! I really want to sing and perform for my fans all around the world. I look forward to seeing you! Our band is called MissKiss! We're a band with six really cool members and it would make us very happy if we could sing together with you all! 
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			Brian Schmidt started his game audio career making sounds for Williams pinball games. He then spent nine years working as a freelance composer for pinball and games. Recruited to Microsoft in 1998, Schmidt served as the primary architect of the audio systems of the Xbox and Xbox 360. Schmidt is also the creator of the game audio conference GameSoundCon.

			Can you tell us how you got your start? I understand you started in pinball.

			Yes, I started in pinball. I actually fell into game audio. I was finishing my master's degree in Northwestern University and a friend of mine had word that a company called Williams Electronics Games which makes pinball machines was looking for somebody who could write music, do sound effects, and also write 6800 assembly language. So I pretended that I knew how to do that and went in for the interview as I was finishing school. And actually as I was finishing up the interview they brought me back into a back room and they showed me an unreleased pinball machine, F14 Tomcat. And I was always a huge pinball fan. My mom used to get mad at me for wasting all my quarters in middle school playing pinball. We'd go to Florida and I'd spend the whole vacation in the basement of the hotel playing pinball. So I was pretty good. And later I found out that one of the reasons I got the job was because I was a really good pinball player. Which makes sense now that I think about it, because when you're working on games, the people who are making those games want people who are doing sound for those games to really love the games that they're working on. So it definitely helps to play games.

			Tell us about the first pinball game you worked on.

			The very first one I was doing some sound design was for a game called Fire! Chris Granner did the music for that game. And I was coming in at kind of the tail end so I did a bunch of sort of ancillary sounds. Some breaking glass sounds, some miscellaneous sound effects and recording speech, an incredibly primitive speech system. The fidelity was really, really atrocious. But I think I recorded somebody saying, "Break a window!" and "Fire! Fire!" something like that. This was 1987, so things were a little more primitive back then. For pinball machines it was actually kind of interesting. It was not too dissimilar from what we learned in academic computer music. We didn't use MIDI. We didn't go into studios and record real instruments. It was all synthesizer-based, so at the time Williams had just started using this new technology called FM synthesis, which Yamaha put into a chip, the 2151 chip, which could play eight voices of four-operator FM, which was kind of a baby brother of the DX-7 chip. I think that chip was in the DX-9. And Bill Parod and Chris Granner had written this custom pinball sound operating system, all in assembly language, that took as an input a text file that you would specify every note and duration and volume and what patch was going to play. And we used to generally write music out on paper. That's how I composed. And after I finished composing on music paper, I'd just enter it in note by note into this sort of text file format that would then get compiled and do some code that would be put into the game. But it had some really big advantages over even the stuff that we do now, in that it allowed the music to be much more interactive and flow a lot more tightly to what was going on in the game, so even though the sounds themselves were pretty primitive, the interactivity was really pretty good.

			Can you give us an overview of the interactive audio side of pinball?

			It was one of the advantages of having your own sound system that you have written from scratch is that if there's a new feature you want to add to it, we would just write some code and now the system could do that. But it also kind of brought home to me the importance not only having a system that can do it, but really having buy-off from the whole team about wanting to do really deep interactive audio. One of my favourite games to work on was a game called Black Knight 2000, which the famous pinball designer Steve Ritchie designed. And the interactivity that we had in that was really pretty remarkable I think, especially considering it was 1988. We had a system where pretty much once you put the quarter in, and hit start, the music started and never ever lost a beat until the game was over. Every single thing occurring was in time with the music. The musical transitions were all in sync with the beat. Pinballs are actually pretty complicated. People don't realize that a typical pinball machine then and now probably has a good twenty-five minutes of original score in it. They're all these sort of different game states the game gets into. Sometimes you're in a state where it's really tense and you've got to make this one shot or you just made the jackpot and it's very celebratory. 

			So we have all of these different kinds of musical states we needed to be in. And our system could be playing a piece of music and then the player makes a shot and now we're in a different state: Oh, multiball starts and it's time to get all frenetic and crazy. We  had a system where we would then wait for a beat or measure, or two-beat boundary and then have a small transition piece that would take us to that new piece.  So while this is all happening, we obviously have all these sound effects and things going on, as balls are flying around and hitting things. And our system would actually let us do things like quantize the sound effects to musical boundaries. So in Black Knight 2000 for example I think the pop bumpers are all quantized to the 16th note. So whenever the ball is in the pop bumper it would sound like someone is doing a crazy tom-tom solo. We also were able to have the sound effects understand the key of the music that was playing underneath. So at any given time if there was a sound effect that had a musical component to it, had a pitch to it, if the music were playing an E-minor chord underneath, the sound effect would be in E-minor. In fact if the music were in E-minor and the sound effects started playing, then the chord would change, let's say to B or C in the middle of the sound effect, the sound effect would transpose itself instantly down to that thing to match it. So we did a lot of those sorts of things. You could do that because we had this very tight system where we were generating music on the fly. 

			The other thing that was fun about Black Knight 2000 which gets back to the team getting buy-off on all this stuff, I had a huge advantage that the game designer Steve Ritchie was also a guitar player and a musician. And the programmer Ed Boon who went on to create Mortal Kombat really, really thought audio was very important, and we had a series of signals we could put in music for when important accents happened, important beats happened, and so all the playfield flashlights, the flashing lights and the bright lights that go off on the playfield would sit there waiting for the music to tell them when to fire off. So I could in the musical score control the playfield lights. And then the last thing that was really nice about Black Knight is that they thought the music interactivity was so important they would actually have places where let's say the ball drains, and now you go to show your bonus score, go onto the next ball, the game would actually pause for a musical boundary to occur before it put up the bonus score. Or before it would kick out the next ball, and when it kicked out the next ball, it would do it on beat 1 of a measure, so that the game was actually sitting there waiting for the music to do something, so that the whole game felt very synchronized, and that really only happens when you have buy-off from game designer, game programmer, and the system can actually support that. So that game was very fun in that sense.

			So this was 1988, a few years before iMUSE and that kind of interactivity showed up in video games. Where did you get the ideas for this interactive music?

			Well, the original system was written by Chris and Bill, and pinball again are very, very dynamic, very interactive. I like to think of pinball as the original casual game. So we just had this bunch of gameplay that happened and changing game states, we had different pieces of music and we just kind of made it up. "Hey, wouldn't it be cool if we did this?" Or, "Wouldn't it be cool if ... is there some way we can make it so that I can control the flashlights, the flashing lamps, because I know when the musical accents are and that way you don't have to reprogram them if I change the music?" And Ed was like, "Yeah, I can do that. We can do that." So it was just this iterative process over years of building up the system to enable the capabilities and then having some custom tools that we wrote to allow us to take advantage of it.

			So Ed Boon was very supportive of sound, was that a sort of general across-the board feeling at Williams? Were they aware of what sound could bring to the pinball experience?

			Yeah, definitely. That was kind of a pervasive culture at Williams. Game designers like Eugene Jarvis, who did Defender and Robotron, Larry DeMar, who worked with Eugene on those games. The feeling that sound can really bring a lot to the pinball experience. Which was slightly ironic because a lot of times back then pinball machines are put into arcades that are rather noisy and sort of hard to hear the audio. Although these days the collectors really are appreciative of the fact that the soundtracks are what they are, because they're playing them in their living rooms now, hooked up to big fancy stereo systems, so we're really happy about that kind of stuff.

			Do you know much about the history of pinball sound, going from chimes to electronic to solid state?

			I know some. I'm not the deepest on it. Obviously originally pinball was that "ding ding tick ding ding" which literally was an electromagnet firing off and hitting these little metal bars. That's the original pinball chimes. As a pinball sound designer, it's rather annoying because sometimes you'll be watching a TV show and you'll see a game you worked on, on the TV show and somebody will be playing it, and instead of the actual sounds that you did for that pinball machine, some sound editor has dubbed in ding ding ding ding even though it's a game from 2009 or something like that. That's our little pet peeve there. But back then, games themselves were electromechanical, then in the early 80s, pinballs went solid state, where now they were being controlled by microprocessors. And at that point you started having little, they didn't have special sound chips, what they were was just a little general purpose processor that some very, very smart people wrote code for in about four kilobytes of data. They came up with these cool algorithms to make noise and a lot of these sounds were in games like Defender and Robotron and Stargate and what not. They sort of "tchew" and "pew pew". These are all purely synthesized sounds. There's no wave files in any of that stuff. And so those sounds which were done for those video games made it into the pinball machines, done by the same people, same systems. And then the big turn for pinball music and sound was 1986 I think. It was a game called Road Kings. And that was the first pinball machine to use the Yamaha FM synthesis chip. And at that point, we had eight-voice polyphony. We could actually do music that was more actual music where you're writing it down on paper and so on. That's following actually the first arcade game that did it which was done by Atari I believe. An arcade game called Marble Madness. So that was the first arcade game with FM synthesis, and then pinball was from there. I had left Williams by then and consulting for a company called Data East which later became Sega Pinball, and instead of using FM synthesis, we went to sampled synthesis, and that used a chip called the BSMT2000 that I actually created mostly for Sega. The BS is me. 

			So the BSMT2000 was a sample-playback chip we designed specifically for our pinball machines and arcade gems. And it kind of replaced the FM chip in that it let us use sampled instruments instead of FM instruments. So that was kind of the standard there for a few years. Williams was still doing FM synthesis and Data East/Sega had moved to sampled sounds. Then the next innovation was I don't recall the year, but the pinball machine was Indiana Jones by Williams, and that used a new system they had been working on, called DCS, which stands for Digital Compression System. This is before MP3 or OGG Vorbis or any of this stuff existed. And it used a technique similar to how MP3 works, or OGG Vorbis works. And then that allowed them to record music in a studio and then shrink it down. One of the big factors for sound in pinball machines was how much memory do we have, can we store on the physical pinball machine itself. And in those days it was measured in hundreds of kilobytes. So a game might have 256 kilobytes of sound data, or a half megabyte of sound data. That's a half megabyte, not a half gigabyte. A half megabyte of sound data. And so being able to cram a lot of sound  into a small space was very important. I think that's one of the reasons that synthesized sounds lasted as long as they did. If all you have to do is store the score, then you can have a whole lot of music, but if you have to store the sounds themselves, now you can't get as much sound in. The other challenge of course when we go to pre-recorded sounds is you lose some of that interactivity. You can't have your sound effects re-transpose themselves to the key of the music, because they're just recording wave files. And then some time after that, I don't recall exactly when, pinball machines just went to using sampled sounds for everything. And memory got a lot cheaper, so you could go have a couple of gigabytes of data for sound for pinball machines. So that's kind of the history from "Ding ding ding ding ding," up through today's scores which are just done in the studio like any other soundtrack would be.

			I remember you talking about a Guns N Roses game once.

			The Guns N Roses game was very fun. This was either a Data East or a Sega game. I don't recall which. So it turns out Slash is a huge pinball fan. He's got pinball machines at his house, he plays a lot. So he was actually very excited to work with us. We spent a lot of time collaborating on this game. We started by going in to the studio. I believe it was the Record Factory, or Record Plant down in L.A. and blowing the dust off the old two-inch, 24-track tapes from the old Guns N Roses albums. And I wanted to make the  music really interactive. I didn't want it just to be you know, play a minute of Guns N Roses music in the background while you're playing pinball, thinking back to Black Knight 2000, and the interactivity we had with that. So I went in and stripped every track individually on DAT. So I had just Slash lead, just Slash rhythm, just Duff playing bass, just drums, just vocal one, just vocal two and so on. And then I actually brought it back to my studio, and for bass and drums I actually recorded individual notes. So I would take, you know, a bass guitar E, a bass guitar A, a bass guitar D, or because this was still on the BSMT chip, the sample playback chip, and then I would take sort of measure two or three or four-measure long snippets of guitar or vocals, and then I could essentially reassemble the music bit by bit and because I had it broken into fairly small bits, and because bass and drums were essentially just the equivalent of little MIDI sequences, I could make the music kind of ebb and flow. I could take parts out or put them back in. I could take the drums out for a time, put them back in. I could create a new drum part to an existing guitar part, and so it really added a lot of extra stuff that we had there, and let it be a lot more interactive. And it turns out we found on those tapes a half-made song called "Ain't Going Down" which they had never finished recording, and never released. And so we decided to kind of finish it off, and put it in the pinball machine, so there is this mode that you can get in, and you'll hear this song that to my knowledge, has only ever been released, a Guns N Roses song, that has only ever been released in the pinball machine. So that was a lot of fun.

			Were they aware that you were using that track?

			Oh, Slash was there with us while we were doing it. We had a lot of meetings with Slash, he was pretty hands-on. Like I said, he cares about his music passionately. He's also one of the most polite people you've ever met, which was very surprising. Not the persona you get from him with the top hat and the cigarette, but he's very good to work with. Very professional. He cared a lot about the music obviously, and he also cared about the implementation of the pinball machine.

			More recently, you have started making pinball music again, for Stern. Can you tell us about that?

			Yeah, the last game I did which was for Sega pinball was somewhere in the late 90s: 97, or 98 or something like that, before I was at Microsoft. And just recently I got a call from the folks at Stern, saying, "Hey. How'd you like to do pinball sound again?" And I was like, "Wow, that would be a blast." So I've started doing some work for them. I'm actually working on a game with Steve Ritchie again, who was the designer for Black Knight 2000. I'm really psyched about that. Unfortunately I can't tell you the name of the game, because it's an amazingly fun licensed title. But I just finished doing a bunch of sound design, the Walking Dead pinball for Stern. They're just coming out with a Kiss pinball that I helped add some cool stuff to their sound system for that one. I didn't do the sound design or music on that one. But now pinball machines need some digital signal processing on them, so I put some of that stuff in. And I'm just psyched to be working with Steve again on this game coming up.

			How has sound in pinball changed from the late 90s to now?

			The biggest change is that the music has been replaced by completely pre-recorded music. We don't have little synthesizer chips anymore, which allows us to get really great fidelity, and great production value. The game I'm working on, it's a big orchestral feel, lots of cool battles and things like that. It was just a relief that I'm not going to have to squeeze it down to FM synthesis chips or sample playback chips that were trying to make decent string sounds. I just use string libraries and hire some live players. So that's the biggest change, probably. Some of the display technology has gotten a lot better, so we're doing synchronization of some of the display effects and putting sound to those. It's not that different from putting sound to linear picture.

			In addition to pinball, you worked on some video games. You were still at Williams then, right?

			The first video game we did was a game called NARC, which was an arcade game done by Williams. At the time it was super-high res graphics, which if you look at it now, is kind of laughable. It was one of the first times in a video game they actually used digitized images, so they would actually go into a visual studio and photograph people, and film people. There was no mo-cap [motion capture], or anything like that, but the face was a human face and it was just a sprite that kind of moved around, but it was still based upon real digital images. The music system for that was still FM-based. And again that was just a very fun game to work on. One of the fun parts for me about that was when I left Williams I actually had a sort of going away party at my house, and Eugene Jarvis, one of the main designers of the game, walks in with a CD. It turns out that the Pixies decided to cover the theme from that game, that I wrote. And he walked in with a CD. I didn't even know they were doing it. So that was kind of fun.  They released it on a couple of their albums Planet of Sound, and the Complete B-Sides. and actually a snowboarding video used the Pixies version in one of their snowboarding move sequences. That was in the last couple of years, so that was pretty fun.

			If you add up videos and pinballs and I also did a lot of small like ticket-based games, I probably did about 120, 130 [games] or something like that. A lot of these are small-scale games. You have to remember, you know a Triple-A video game, I didn't have any for several years. Back then, I did all the sound, I did all the music, I dealt with all the VO. And it was a one-person job. So it wasn't like today's triple A games that require a couple years and a sound team of a dozen. They were much smaller projects back then. But actually the first console video game I did was actually a video pinball, which I got because of my expertise in pinball machines. A game called Crüe-Ball, which was a Motley Crüe license. It was mostly original music on that. We licensed one Motley Crüe song, but the rest was all original. And then that was for EA and so I got into the EA kind of crowd and started a bunch of games. I did Madden for quite a while. I did Mutant Football, I did the Desert Strike series, it was a pretty fun time. For this was the Genesis, Super Nintendo days. And then when PlayStation Saturn came out, I did some games for them. The first Madden, for PlayStation, I think it was Madden 97. I did that, and then Microsoft called, and I figured, that was it for games for a little while.

			 Tell me more about the Madden series.

			I don't remember if the first one I did was 92 or 93. But I did the Super Nintendo version of Madden for I think it was about six or seven years. And then again, starting up through when the PlayStation came out. Again, at the time, console games were very memory limited. I had a lot of experience in memory-limited systems through my work on pinball. The Super Nintendo had 64 kilobytes of sound memory. So all of the sounds had to fit with that little memory space. So I'd go to football games and record crowds and record players crunching into each other, and make little sequences of referee whistles so they didn't all sound the same. So that was actually a lot of fun. And actually, this is off topic, but one of my worst misses as a sound designer, I was at a home football game at Northwestern University, and the home team, we had a really good punt returner, and one of the earliest plays in the game, the other team punted and this guy signalled fair catch, which means I'm just going to catch the ball and not run. By rule you have to leave the guy alone and not touch him. Well I don't know if the coach decided to show the guy a message, but he had the fair catch, caught the ball, and the other defending player plowed into him, full speed. Total blatant foul. And the sound of 50,000 people being outraged at the injustice of that was occurring as I was setting up my mic. I would never be able to duplicate that sound again, it was an incredible sound of a really pissed off crowd. And I was getting my stuff set up.

			How much live recording were you doing for these early games?

			Madden was pretty particular about their impact sounds. Even when you have to get it into a very small amount of memory. So I did quite a lot of recording pads, recording footballs, recording the whistles, recording the crowds, and things like that. I was just getting into PlayStation one, the original PlayStation and Sega Saturn which at the time were duking it out. Madden had some music. Madden 97, the PlayStation version of Madden, Saturn version of Madden, had some music in that was recorded in the studio. It was a little bit of a false start though for game sound people, especially musicians. When the PlayStation and Saturn first came out, that was 95, 96, we were like "Oh, hey! CDs! Not ROM cartridges! Great, we can do real music!" But what happened was, pretty quickly, a CD only holds about 600 megabytes, and after the first generation of games, the game designers and the game developers started filling up those CDs with other things. There's a game I worked on called Blazing Dragons which had 3000 lines of dialogue. So that was.. that fills up the CD, and so even though it was a CD game, it was on PlayStation, the music for that game all comes off the synthesizer chip. So it wasn't really until the second generation of the disk-based consoles, the PlayStation 2 and Xbox, the original Xbox really that the page was turned for game audio. And synth chips stopped being used and it started being studio recorded music. So I just missed that cut-off pretty much.

			Take us to the Xbox. You were brought on this project before it was released.

			Yeah, the first time I heard about Xbox, it was a PowerPoint presentation that the founders of the Xbox, Kevin Bachus and Seamus Blackley showed me in a bar in London. They knew I had done a lot of work in console games, and so they were like, "OK, we think Microsoft should do this game console, but what do you think?" So I was very excited by that. windows at the time, Direct Sound and Direct Music, but I saw that and it's like wow, I've got to be part of that. So that was a lot of fun. It was very quick, it was very intense. From Bill [Gates] and Steve [Ballmer] giving the green light for Xbox to hitting the store shelves was only 18 months.  So during that time, we went from the audio perspective, what are the sound capabilities, what can we do, what chips are we going to use? We were evaluating different chip vendors. So that was a very exciting time.

			We definitely wanted to make a statement with Xbox that audio was a very important piece of video game technology, and semi-serendipitously, based on a presentation I had given at WinHEC, the Windows Hardware Engineering Conference, about what DirectX 8 audio was going to look like, a company called Nvidia started making a chip roughly based on the architecture, and so they were able to come in and say, "Hey, we have this chip that's mostly done. That does all this really cool stuff. how does this look?" And so they were obviously a very strong contender, because that was much in line with the things that we were doing. We did have a couple of other very cool pieces of technology that once we realized that we could make some customizations, specifically for Xbox on this, we added a whole extra little DSP section just to do Dolby, which hadn't been done before. That was a brand new technology. And we made some other changes in terms of data compression, things like that, to make it more applicable to a console, but between the fact that Xbox had a hard drive, and we stuck this really quite powerful sound chip on it, which actually was Pro Tools on a chip back in 2001, so we were pretty excited to ship that out. 

			Was there a lot of support at Microsoft for great audio?

			Yeah, they definitely did care, and again it was nice because at the time, Bungie had just been bought by Microsoft to bring Halo to the platform, and by the way, nobody thought Halo was going to become "Halo." It was just this other game to be part of our launch portfolio. We didn't know at the time that it would be Halo.  And Marty O'Donnell, the audio director at Bungie and composer, for Bungie had this very high end notion of what he wanted to do and he had heard that we were looking to try and get surround sound in games. It wasn't clear it was technically possible, but that was something he very much pushed for, so definitely from first party titles wanting to use the technology to us also wanting to have a big, strategic differentiator from PlayStation. PlayStation 2 had gone on the market for a period of time already, so it was what can we to really kind of up the bar, and beat them on that front. We were really psyched about that.

			And you made the boot sound for the original Xbox.

			Yeah, that was really kind of fun. It was sort of a throw-back for me. It turns out, so when you power on a console, you see this little animation happen, and that animation is there for a couple reasons. One, it's to show you the brand and entertain you for a little bit, but what it's really doing is it's hiding the time it takes for the rest of the system to boot up, to get the hard drive spinning, get the optical drive spinning and things like that, so it's about seven or eight seconds. So they had done this animation, and needed sound for it, but because of the way the technology was used to drive the boot up animation, all of that code was sitting in a little ROM chip inside the console. So it wasn't on the hard drive, it had to come out of this ROM chip. And after the Xbox kernel, and the animation, there was only about 25 kilobytes left in that little ROM chip. And they're like "We need sound to go with this, what are we going to do?" If you do the math, 25 kilobytes is about a second of 8-bit mono audio. We couldn't do an MP3. An MP3 decoder takes more than 25 kilobytes. So that was sort of a problem. So what I ended up doing was kind of tweaking a version of the pinball operating system that I had, sound system that I had written. Remember the old days of writing little notes, lists of notes by hand, and essentially creating an on-the-fly synthesized boot sound that again was synthesized in real time as you pressed the button. And I used it to drive the Xbox chip that was in there. I had some white noise that I filter in real-time, and some sine waves and saw tooth waves that I can filter and open up  the filter and close it down again, for that sort of "waaaaaaowww" sound. That's a single cycle sawtooth wave, filtered in real time. So I wrote this little sequence to match the visuals, and that became the boot sound.

			And how did you get Dolby on board?

			Dolby and Xbox actually probably started at a Game Developer Conference in Long Beach in '98. I was having lunch with somebody at Dolby, Bob Brummer. I was thinking about surround sound in Windows, because I  was newly at Microsoft and I was thinking about Windows, and we got into this talk about latency and Dolby Digital and it was  kind of one of those lunches where at the beginning of the lunch were like, "There's no way this can really happen." to by the end of the lunch, with a bunch of napkin sketches, sort of, "You know, this might actually work." And that became kind of the genesis of what later would be known as Dolby Digital Live, which was the real-time encoder version of Dolby Digital 5.1 specifically for games and real-time interactive applications. As I mentioned before we were working with Nvidia, and Dolby figured out what kind of processor we would need to be able to do that. Dolby figured out what kind of magical tweaks they would need to make Dolby, to make it be able to run in real-time. And it was a lot of technical challenges going on. It was also a lot of business challenges. We have two big companies like Dolby and Microsoft kind of sitting there and looking at each other, it went down to the wire. Literally, it was midnight before Xbox production starts. There was a business development person at Microsoft who was just... this went on for about a year, we knew we could make it work technically. Can we make it work, get a deal going. And it was midnight the night before production starts and we get a call from the VP in Mexico, and they're like, "We've got two molds of the Xbox casing. one of them has the Dolby logo on it. One of them doesn't. And we need to know in eight hours which one we start making." And that was the night where finally over the phone we actually hammered out the last details with Dolby and then they Fed-Exed the contract and the next day there was an all-hands meeting and I had the pleasure of being able to just sign as a witness to the contract in front of the team at the all-hands. So that was a lot of fun.

			You mentioned you had a story about the 3D soundcard wars.

			So 3D sound card wars. This was before I was at Microsoft. Microsoft had released a technology called Direct X. Which obviously is still around today, and they released the technology called Direct Sound 3D, with Direct X 3.0, and that was for the first time on Windows, an API, sort of programming interfaces, that lets a game developer specify not just play a sound at this volume and this pan, left and right, but be able to specify, "Here's the xy position of the sound, here's the xy position of the listener," and essentially in three dimensional space, allow for the placement of sounds. And there was a bit of a controversy because at the time Microsoft did not open up that architecture to people, so they had specific 3D audio algorithm that they were going to use, and essentially not allow other algorithms to be licensed. In the meantime, you have companies like Creative Labs, Aureal Semiconductor, a company called Sensaura, ESS, a company called Qsound, all with these different 3D audio algorithms, and they all wanted to be able to have their soundcards use this algorithm, accelerate this API. And so they actually all got together through the IASIG, the Interactive Audio Special Interest Group, and presented a unified front to Microsoft and said, "Well, if you're not going to let us do it, we're going to find a way to work around it, and accelerate it anyway." And Microsoft eventually relented and starting with Direct X 5.0, any sound card could accelerate the 3D audio algorithm so that games could do surround sound, and some of them did chip processing, some of them did multi speaker. It was  a very vibrant time for a little while there in sound cards. Lots of different players. There was a bit of consolidation that happened, and some lawsuits back and forth and some buying of companies, and things like that, but certainly in the late 90s there was a lot of action in the soundcard market.

			Where do you see game sound going in the future?

			Ah, the next big thing for game audio. That's always a scary prognostication. One thing we've started to see already and I think some of it is that a lot of the barriers to really great game audio a while ago kind of stopped being CPU-related or technology related. We don't need faster processors or things like that. The real bottleneck was in tools that let creative people compose and sound designers take advantage of what capabilities there were. Prior to things like Wwise or FMOD or Fabric or some of these audio tools, interesting game audio techniques and concepts had to be hand coded in, and that was fine when it was Chris Granner and me writing assembly language, but that doesn't scale very well. XACT was one of the earliest ones that we did for the Xbox. So I think you're going to start to see a better refinement of these workflows. Again it's not about being able to do things, it's about being able to do things in a pipeline, in a context, in a workflow that lets you really iterate and be creative and try a lot of different things out. So you can try and fail and try and fail and try and fail and try and fail multiple times in a session, as opposed to having to spend a lot of overhead doing that. Simultaneously, there are a couple of fun things that are coming around again. 3D audio was kind of quiet for quite a long time. A decade and a half by my watch, or two decades. And so augmented reality, virtual reality is really seeing a Renaissance of 3D audio technologies and so I think the kinds of work that's going to go into providing simulated systems and things like that are definitely coming.

			A final thing I think is it may be the time where the kinds of hybridization of pre-recorded music with the kind of synthesized music, the synthesis technologies have gotten a lot better. You can envision games where the equivalent of an entire Cinesamples library is at the fingertips of a composer, with some combination of pre-recorded, extraordinarily high quality virtual things that we can get the best back to the best of both worlds. That super-interactivity we could have back in the old days, but combined with incredibly high production values that we have for live orchestras and live musicians, and super-high quality synthesis. Kind of where I'd like to see things go.

			A few years ago you started GameSoundCon. What was your motivation for that?

			GameSoundCon simply put is a conference on music and sound design for video games. I started in 2009, and when I was at Microsoft, especially on early Xbox, early on in the Xbox program, I saw a lot of game titles come through. We'd get good looks at them. And one thing that happened around the time of PlayStation 2 or the original Xbox because of the change in technology and DVD format, suddenly you could just go into a studio and record game music. It wasn't as specialized a production skill as it was previously. And so we started seeing a lot of people come in from television or film, or high quality home studios, and get into games. And it turns out that it's not quite that simple. There's still lots of unique things about game audio, game music, that are very different than doing music for linear media. And I'd seen the same problems composers and sound designers trip over these same issues as they were coming from linear media into games. So after leaving Microsoft it occurred to me, "Hey, I bet there's a kind of a need here, to educate people who are well-versed in media creation for more traditional media, and would like to get into games but how can we help them not trip over these same issues that I was seeing people trip over?" Technical constraints, and memory and some of the creative differences, and how do you put sound to a game that's different than putting sound to a linear picture? So I originally created GameSoundCon for that market. Sort of a Game Audio 101 cram course over two days. And then as GameSoundCon expanded, we ended up adding some additional tracks for not only the people who were new to games, but people who were very well versed in games, so that people from Bungie or from Activision or from PopCap can go and share  what are they doing that's really cutting edge in games, getting all of those people together, and then also being able to add some hands-on training, where people from FMOD Studio, from Audiokinetic Wwise coming in, and bring your laptop and let's walk you through the process of creating interactive audio for games, from high level conceptual to really, really down and deep for people who are very experienced in it already but just want to learn a tool and get better. It's been fun seeing that grow. I think the very first GameSoundCon we were about forty, forty-five people. And last year in L.A. we were pushing three hundred, so it's been fun to see over the years.

			I did a report last year on composers and sound designers in video games, that was based on a USA Today article. That sort of speaks to the changing nature of the industry in general. It used to be that if you were a composer for games, or a sound designer for games there was sort of this, "I'm going to do a big Xbox game or a big PC game or a big PlayStation game." And then in 2008, 2009, two big things really happened that totally changed the nature of game audio. The game industry and game audio as a result. And that was the App Store and Facebook. There was actually an article in USA Today in 2013 about what are the ten fastest growing job categories in the US and the first one was petroleum engineer, and the second one was also oil-and-gas related and the third was composer and music director. And I was like, "Woah. How did that happen?" The article said, "It could be that there's more films being made of something like that." Well it turns out there aren't more films being made, so I went into the Bureau of Labour Statistics data where they got their data from, and drilled down a little bit more, and it turns out there is an exact correlation between the increase in the number of composer jobs when the App Store and Facebook opened up, and so essentially what happened is the creation of social gaming, and the need for composers and sound designers for casual and mobile and tablet and Facebook games, to just follow this exponential curve. Suddenly there was tens of thousands more games being made. So of course, there's more need for composers and sound designers. Enough so that it made USA Today. Very important for people who are looking to get into games, is to realize that there's a very, very broad spectrum of games, and that there's a lot of work in this sort of casual space. And these aren't necessarily college student eat tunafish games. They're professional games, they're just simply for smaller platforms. They're not 70 million dollar budget, three year games, they're three million dollar budget, ten month games.

			And now they're leaning to full orchestras.

			Absolutely. Absolutely. There are still some memory challenges you have. It's a little bit reminiscent of the older days. I am working on a game that's being published right now, and trying to fit into a fairly small memory budget but still get that orchestral sound, but have the interactivity using things like Wwise or FMOD for that. But again, it's a genre game and it's kind of like doing jingles. They're smaller projects, they're not cheap budget projects, and it just has meant there's been a whole lot of work. I heard the other day that 750 games per day are being put on the App Store. And a lot of these are decent budget.

			Tell us about your audio games. What's an audio game, why did you make one?

			Audio games are games where the main gameplay mechanic is based on sound instead of visuals. So, kind of for fun, a couple years ago I decided to try my hand at making  one from scratch, doing the whole thing. So I'd been into 3D audio for a long time, and so I was trying to figure out how can I use 3D audio as a gameplay mechanic? For a quick, casual game. And I ended up deciding to do something like Whack-a-Mole except with sound. It's an iPhone, tablet game. You have sound and you'll hear a sound somewhere around you and you tap on the screen, the equivalent place mapping where that sound comes from. So you hear a little "wrrrrr" and you tap in that place, and so on. Whack-a-mole but with audio. And it was actually very enlightening. I hadn't tried to make audio such a gameplay mechanic before, and one thing you learn is that we're actually not that good at hearing, especially localizing sounds. Hearing is really designed to be in conjunction with our visual sense. And so simply having a sound play at a specific place in 3D space, it can be very, very difficult. And so my game was stupidly hard. And so I ended up having to go through and kind of re-factor how the gameplay mechanic worked to make it much easier. Eventually if you play the game long enough it gets back to where it was. It gets fiendishly difficult. So I added in some visual hints, and those eventually go away, and things gradually get harder. You have to be more and more accurate with your things. It was a lot of fun and just to be able to bring a game from conception, code it up, do the sound, put the 3D sound engine in, and then release to the App Store. It was kind of fun, and I discovered this really wonderful community of visually impaired gamers, and some of these people are amazing. They'll play a game like Mortal Kombat and beat most sighted players purely by knowing the sound of the game really, really well, and it gave me an appreciation of overall game sound design as to what and how important nuance is in game sound in general, that well designed, well sound designed game can be played by somebody without sight, even thought the game was not designed to be played just by sound alone, so that was a lot of fun.
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			Australia's Stephan Schütze entered the industry by composing and recording the film-to-game score for Jurassic Park with the Melbourne Symphony. He presently heads Sound Librarian, which offers game audio production services and sound effects catalogues for diverse clients. Also a creator of educational resources, often referred to as the leading authority on middlware engine FMOD. 

			What exactly do you do, Stephan?

			What I do is a hard question. Because of the situation and the history in the game industry, I always needed to do a bit of everything, so I started as a musician and a composer, so I've written music for full orchestral scores. These days, I suspect, my time is probably divided between being a composer and sound designer, but also location recording, because my company, Sound Librarian, we create commercial sound effects libraries, but then we also create educational training material, so it's one of those things where it's quite difficult to do the elevator pitch in one sentence of what you do. So I guess that covers most of it.

			You're one of the only people we've interviewed that have put together a professional sound library. Can you explain for those who aren't familiar what a sound library is and what people do with them?

			So this started, and I'm not sure where the motivation came from, but right from the very first project that I worked on, I wanted to collect my own material. And I think it was because I was provided with a small number of sound effects for this first project, and I listened to them and there was this mechanical door that's been used in every science fiction film and every game for the last hundred years, and I think that one straight away I went, "I know this sound, and I've heard this sound so many times." And so I thought, "Well, alright, I need to get some fresh material." Because in some ways it was also a fact that I couldn't afford to buy a lot of these sound effects libraries, so right from the word go, I started recording my own material, and I found very, very quickly that I really, thoroughly enjoyed it. So there's a couple of aspects about it. There's one—it really gives you more control over the craft. It means that the sound design that you're doing for a project is really bespoke because, right from the raw material, you're getting sounds that won't be in any other project. And it doesn't matter, even if you've got the same materials, if you've found the exact same materials that have been used in a very famous computer game, and you gave them to me, the act of me recording them, means they're going to be unique. So right from the word go, the raw materials you're working with, the power that you've started with, is going to be very, very fresh and different. 

			So that was I guess the initial motivation, and then over the years I found that I enjoyed doing this, and I'd also had many friends and colleagues say, "Well, you've collected a lot. Why don't you just keep doing this and actually start building up your own collection?" And so it came from collecting sounds, raw sound material for myself for projects I was working on, to expanding into creating sound libraries. So from the point of view of actually how you would approach it, it comes down to the same sort of inspiration that a composer might have for choosing instruments. So while you might get a composer who listens to some music and listens to maybe some Middle Eastern music and chooses some of the wind instruments from that, and then goes across to sort of Far Eastern culture and decides to use some of the percussion instruments from that, I would look at what it is that I need for a particular sound, and then look at what particular elements obviously things that are new within my area, or that are within an area that I can conveniently travel to, and then how I want to interact with those things. And, very quickly, one of the best examples, I spent three years living in Japan, and a lot of that was living in a small country town up in Northern Japan, and just down the road from where we were, was I guess it was a council depot, and there was no, it was basically open and there was like piles of steel and piles of rock and piles of all sorts of other things, and I was just like, "This is free reign, this is literally toy-shop sort of material." Child in a toy shop. And so I, over months I would go up there and I would spend an entire day just banging and crashing on giant steel girders. And then I would go back and play with the stone, and then I would come back to the steel girders months later and try something different. I'd get like a big rubber mallet and bash all of them with a rubber mallet, and some of those started to sound like a giant marimba. And so it was in itself a really beautiful experience, because I'm creating, I'm discovering textures and sounds and things that in a lot of cases I didn't even have a reason to use them. There were things that later on might be useful, but in some ways it became a little bit like Pokémon, I was just collecting these, and got to the point where I was collecting these for the sake of collecting them, and that was before I decided to start making commercial sound effects libraries.

			What are some of the most difficult sounds to record?

			There's a few. Firearms is very difficult in Australia because we have very, very strict regulations. And also they're difficult because they have a massive dynamic range. While it's all very good going, "Well, this gun is going to go bang very, very loudly. Therefore, you need to have the microphone that is capable of dealing with a loud sound and you've got to turn your input levels down." That's oversimplifying it, because at the same time, the actual mechanical action of the gun is occurring, and that's something that also needs to be captured, and that's something that's fairly quiet. So you will need to have—I mean the optimum way of doing that is having many microphones all the way around. Some very, very close, some very far away, and so the one that's close might be turned up very loud, and so when the explosion of the bullet goes off, that will probably peak out, but you will get an initial bit that might be the mechanical click, and a tail afterwards, that might be the bit you need, and so there's a complexity in that. 

I would say more difficult, though, is vehicles. I spent two years collecting a lot of sounds for aircraft. And there's so many challenges there. One of the main ones, actually, was getting permission to get access to them. Aircraft by their very nature are very, very dangerous, and I need to be well aware that if it's a propeller plane, there's a giant blade that I've got to be very aware of at all times. Or there's a jet engine that I've got to be aware of at all times, and that can be difficult because when you've got your headphones on and you're listening through the microphone, you're concentrating on getting the best sound. And so I instructed the tarmac crew to say look, at any point in time if I look like I'm going anywhere I shouldn't be going, just scream at me. And that's for my benefit as well as everybody else's. But then there's the obvious ones of, well, sure I can stand in front of a projectile, and I can record it while it's there, but it's not like I can stick a microphone on the outside of it while it's flying, so they become those sorts of reality challenges of, well, how does a microphone capture an airplane when it's flying? And so there were various different challenges that you overcome there, but, yeah, vehicles are really a big challenge a lot of the time.

			So you record these sounds, and then how does a sound designer turn these into the final product? Are they just drag-and-dropping your sounds from a sound library, or are they creating their own sounds from your source?

			That I think depends a lot on the skill and the creativity of the sound designer. I can recognize a lot of my sounds, and the less they manipulate them, the more recognizable they are, but one of the other things that I do is that I really love working with sounds. I think that a good analogy would be a child in kindergarten doing finger painting. They get to get their hands into the paint and make a mess everywhere and then they can play around and they can get different colours and mix them all together. So one of the first things I do with any sound, if I get a raw sound and it doesn't matter what it is, I'll put it into an editor, and I'll usually pitch shift it up two, three, four octaves and have a listen to it, then I'll pitch shift it down, two, three, four octaves. Because what that gives to me is this is the scope of what that sound can be. And it teaches me things as well, because any sound being a raw tool, it's like getting a piece of wood. You and I will look at a piece of wood and think, "OK, it's a square block and we can do something with it." A real craftsman with wood will look at that and go, "Where does the grain go? What is the shape? What is the dimension of this? How can I shape this? What can I do with it?" And by listening to a sound across its full range, there are so many things that are incredible. A lot of people don't realize that if you get the sounds of an average bird, just an average small bird, and pitch shift them down an octave, they will quite often sound like a much larger bird that you might see in the Amazon. But if you pitch shift them down a couple more octaves, they actually start to sound like various different species of monkeys. So what we've got is we've got creatures on this planet that actually sound a lot like each other. They're obviously producing similar tonal material, and when you pitch shift, if all of a sudden you're simulating other sounds. And so sound design obviously involved potentially pitch shifting the sound, but also blending them with other sounds combining them, so the more you deform a sound, the more you combine it with other things, the less recognizable it will be from its original source, but I really think that understanding the full potential of what a single sound can do means that that whole craft of sound design is something that you can, you get so much more potential out of.

			So let's talk about creature sounds. You gave a great talk last year at GDC. Can you share the highlights here?

			First I want to say that I actually think a lot of people really miss some opportunities with creatures. I think we simplify our creatures too much to be just simply "grrr, I'm a threat" and "bluh, I'm dead". And I think I've always tried to make the creatures have so much more personality, because I mean, especially, you've got artists producing beautiful models that quite often have really amazing animations and have real personality, and I think if we from a sound point of view we can give them even more personality. So what I would try to do is, I'd try to look at a creature and not look at it and go, "Oh, it looks like a bear, therefore, I should use a bear sound." I'd try to look at it and think, what does that represent to me? Is it something that is a threat? Is it something that's a threat because it's a carnivore, or is it something that's a threat in the way an elephant is just simply because it's so big and it's potentially unpredictable? And often it's not going to run me down to eat me, but it might run me down to protect its own herd or to protect itself. But those are going to be very different sounds. I think a creature that is basically predatorial is going to have a sound that it's going to emanate that is while it's hunting you, you are its prey and there's going to be some sort of sound that's going to come out that I think it's going to have that sort of motivation to it. Whereas a large herbivore is probably more than likely going to have some sort of thing that's a warning. It's going to say, "Don't come here, because you're going to force me to run you down." 

			So I think what you're trying to get, first of all, is you're trying to get what is the emotional impact you want that creature to have, and what is its behaviour like? How is it going to behave? Then you can start to think, alright, is it a big creature or a small creature? Now by and large, sound just works based on physics. A mouse is generally going to create a high-pitched and probably fairly quiet sound because it's got small vocal chords. It's like a short violin string, whereas an elephant, it has larger vocal chords, it has a larger set of lungs behind it. It has more bulk so it's likely to be a bigger sound. It's not always going to be the case, but it is something that as humans, emotionally, we respond to. If I build something that's supposed to be some giant Titan and it squeaks at you, unless I'm trying to purposely have some sort of comedic value to this thing, it's likely to go against what people are used to. So you need to sort of at least keep that in mind. So again, I've come to the creatures and I've decided what sort of emotional impact do I want to have. Then it comes down to what sort of textural behaviour do I have, and I'll use the example of the dinosaurs. 

			When I worked on the Jurassic Park game many years ago, I had to create the sounds of the dinosaurs. Now the obvious ones like the T-rex and the raptor, which you know from the movie, well, they were pretty much, we just used those sounds. But we had quite a large range of big herbivores. Now, the thing about herbivores, they're herd animals. So I had to work out their type of behaviour. Now, herd animals, generally you put one herd animal somewhere, they don't actually talk very much, because herd animals communicate. And so working out what types of communication they're going to have. Herd animals generally will have warnings to the rest of the herd, so there needs to be this kind of like, perhaps family, sort of like, "Hello, where is everybody else?" to, "Oh dear, there's something really, really bad about to happen, let's get out of here." And so then we've worked out the vocabulary, so I'd probably done a lot of this before, I've even started playing the sounds. So then I get to the point of like, alright, well, what do I want to do? And I mention that I think bird sounds, pitching through those extremes, can be really quite amazing. And bird sounds, when you pitch shift them down a couple of octaves, or even more, you can get incredible textural sounds, and the thing is, I don't have to build. I don't have to artificially build a vocabulary. Because if I decide, for instance, we have a bird in Australia called the Peewee Magpie. It's like a small black-and-white bird. And they've got a range of sounds. But their range of sounds will be threat sounds, communication sounds. I've got all these sounds. The vocabulary exists, so I can pitch shift it down and I'm still going to get the sense of threat in a warning sound. I'm going to get the sense of community in a "Hello? Where are you?" sort of thing. I'm going to get the sense of urgency of "Oh, I'm hungry, I want to go eat" from the babies. And so in some ways, it's almost cheating, in some ways. It's kind of like I'm stealing another language and I'm just manipulating it to use for my particular thing. Now, I may need to chop and change some of those things, and that's the beauty. When I pitch shift them down, I might lengthen them, I might get longer phrases that I can then pull apart, and in a procedural way I can turn them into a language.

			I first became aware of your work on Jurassic Park. You wrote an article, I think it was for Organised Sound, back in 2003 or so.

			Wow, did you read that? That was a long time ago.

			Yeah. I was like, "Who is this guy?" because that's one of the few articles at that time that were available about game sound.  Somebody wrote about game sound! I was so excited.

			That was the one where I suggested that the Xbox would have been the perfect platform for surround sound installations that could be viewed in the home. That's what the premise of that was.

			Yes. So I was going to ask you about where you think surround has come since then and how it's being used.

			I actually think it's a lot more important than unfortunately many of us actually have the opportunity to make use of. And I'll give you a couple of examples. I've always played games, and I love games, and I'm probably addicted to them and that's why it's good that I work in the industry. And so in a lot of the studios that I worked in, we would play the games at lunch time or after work, etc. And because I had my own little space and because I was mixing these in surround I had very, very simple surround setup initially, but we would play the games that everybody else was playing, and at one point we were playing Counter-Strike. And there was a particular level where there was a particular little nook where you could hide, and I would hide there occasionally, and one day somebody very, very carefully crept up behind me, turned the corner, and I shot them. They were like, "How did you know I was there?" I said, "I heard you coming." He said, "But I was really, really quiet." "Yeah, but I've got rear speakers." And as a sound designer, I'm very, very aware that the sound of you walking through the corrugated iron tunnel to get to me has a very distinct sound. So as soon as I hear a corrugated iron tunnel anywhere in the level, I know there's somebody in the corridor behind me. But the sound, the surround sound pinpointed that exactly. 

			I do find it really interesting that there are people playing really competitive, high-end competitive first-person shooter games with stereo headphones, and I'm like, "What? Your critical sense for threat analysis and warnings is your hearing." They say your ears don't blink. They don't go to sleep, either, really. And so surround sound, from a tactical point of view, is brilliant, but from an environmental point of view, if we want to simulate an environment, you've gone out to a beautiful jungle or a beautiful forest somewhere, or even a desert, with insects, and it's like you've got your head underwater. In the same way that water completely envelops you, sound completely envelops you and you listen to a really amazing movie in surround sound. You take those speakers away and all of a sudden it's like looking at a flat painting. If you take so much out of the experience and for games, it's experiential. It's narrative support. It's tactical opportunities, there's so many things in there, and from the point of view of creating an audio environment, it's like if I was an artist with, somebody sort of said, "OK, here's your pencil. Draw this beautiful picture." And I'm like, "OK, cool, I'm ready to colour it in, can I have the colour pencils?" "Like, no." I was feeling like I'm missing all the colour when I don't have the ability to do things in surround. And I know that I'm not always going to have surround. But this is why, right at the moment, this week while I'm here, I'm talking to people about the game I'm working on. What more can I do? And there's a possibility that we might be able to use some technology to get surround sound in this game through headphones. Of course, I'm going to look at that, because it allows me to get more satisfaction out of my craft, but it also means that there will be some people, maybe not a huge percentage of the audience, but the ones who do use that technology, will get more enjoyment out of the game.

			You mention the players playing without surround sound. Why do you think sound is so under-appreciated in the game world?

			In the world. In the world, period. I think becoming civilized as a species, I think human beings have become complacent. If I took you right now and dumped you in the middle of the Amazon rain forest, with just what you have on you right now, and said, "Well, you've got to survive for a week." I would suggest, if you survived, that your hearing would become far more attuned. Your sense of smell would become far more attuned. And your sight, in a lot of ways, we don't have threats. Human beings don't have any natural predators other than ourselves. But you'll notice what happens to a human being who goes for a walk at a night, they've left the pub, they've got to get home, they've got to walk through a dodgy neighbourhood. They're going to be paying far more attention to their hearing, but normal, everyday, they don't. And there's a very good reason why they don't. It's a defence mechanism. I've recently moved out of a capital city and I'm now living in a country town where after about five o'clock at night it is almost completely silent. When I go back to the capital city for a meeting, it is almost painfully loud. So if you and I go for a walk now down the streets of London and we're trying to have a conversation, we have no choice but to be consciously at all times blocking out about 60 to 80 dB worth of background noise so that we can concentrate on what we're saying. It's kind of how we work with our eyes. If I look at you, I know there's a bookshelf behind you right at the moment, but I'm focusing on you. So my eyes are focused on you. The bookcase is there. I know it's there and I can see it sort of from my peripheral vision but it's blurry. It's like camera focus. We are actually capable of doing this. 

			We're very sophisticated. Humans are very sophisticated. And we can do that with sound. We can block out all these extra sounds of other people talking, of the truck going past, of Big Ben going off and the train going past. But it takes considerable effort for us to do it. Which means most people go home, and they're exhausted. Because they've been shielding themselves from all of this. And I've found that when I go out to back home to the country, I've found that I can just drop all of these defences and hear things. And this is the thing—I'll give you the perfect example. I can hear our cat walking around the house, like light cat-padding on carpet, and when the cat comes in and I pat the cat, I can hear my hand moving over the fur. Because one, the environment is very quiet, but two, my hearing is far more attuned now. So I think this is, I mean, a very long answer, but basically our entire society has pretty much said, shield yourself from half the noises out there because you've got advertising screaming at you. You've got mobile phones and alarms and fire alarms and fire engines screaming at you. You've got trucks screaming past you. You've got people and crowds and everything like that. So we tend to have to guard ourselves against sound. And so we de-prioritize in our everyday life from a survival point of view, so when we're put into a game, even in a game quite often the things that we're likely to respond to most is bang or a giant gun behind you. You know, I mean, if you put a cat walking through the level softly, most people probably wouldn't even notice it was there, because they're tuned to only reacting to really loud sounds.

			You were one of the early adopters of generative audio. Can you explain what that is and why it's important for games?

			This is kind of funny, and I chuckle a little bit to myself when I see people talking about it at conferences and stuff because there's been some people in the last couple of years who've said, "Ah, there's this really good thing. We've got this palette of sound, raw sounds and we use those to assemble these bigger sounds and it saves memory," etc. And the reason why I chuckle to myself is because I did it ten years ago on a PlayStation 2 for a Spongebob Squarepants game. And what was a more hilarious is that we used the [Microsoft] XACT system for a Sony game because my programmer basically wrote a little script to get the information from XACT so that we could use it on Sony. It was hilarious because it was something that I discovered. I discovered, hang on, I can build a sound in real time. So every time I have an explosion or a rock slide or whatever or a crash, it's completely unique. Now, this is a technique that is not, it's not a Midas touch. You can't use it for everything all the time. And I wouldn't suggest you do. An interface sound, a UI sound, should be consistent. I don't want it to change. I want it to be, beep every time I do that and boop every time I do that, because that's feedback for me and  emotionally I need that to happen that way. 

			But, if I'm going to build a forest with sounds, I would take recordings of birds that usually I'd record myself. And I'd record a tree full of birds and then I would cut it up into individual little tweets and chirps, etc. And then what I would do is, I would put those and it doesn't matter what program I'm using. I would put those into a container that basically would be set up so that, every time it needed a bird, it would go through the selection of eight or ten sounds that I've got and it would randomly select one. And it would maybe put a little bit of pitch randomization, volume randomization. And it would more than likely be a positional randomization on it. And then it would trigger that sound. And then it would randomly wait a period of time, and it would trigger another one. 

Now, quite often those would overlap, so you'd have polyphony that would allow you to have, this chirp is still, you know, it's a second and a half and it's still going. And then another one comes in, so what you get is this dovetailing of all these sounds. And so what you're  actually doing there is, you're generating the ambience of birds, you know, forests or birds in the tree, by selecting those things randomly. And there's a lot of randomness going on. And that's because that's nature. Nature is unpredictable. Nature is full of random events. And so all of what I've just described there would allow me to set up effectively a volumetric sound, so it's kind of like you've got a sphere that is a canopy for tricks, so your traditional kid would draw a tree with a green round top. So that spherical area has birds confined in that area. But within that confined sphere they could be anywhere, and we don't know when the next one is going to chirp. We don't know if it's going to be pitched up slightly or not, and so, all of a sudden, instead of using a loop, which is going to sound pretty ordinary, or if you use a long loop, is going to take up lots of memory, I've created entire forests out of a selection of eight or ten bird sounds that select in this way, and have worked out to being less than a meg of memory. That never loops and never repeats. And, moreover, if we talk about what I was talking about before. That particular tree could have that species of birds. Well, I could do the exact same  over here with the same setup and pitch shift them down, and all of a sudden we've got, for most people would just think that's a different species of bird. You pitch shift them down an octave, and, in fact, you could pitch shift them down another octave and have monkeys over there, and you could pitch shift them up two octaves and you'll get the little squeaky stuff that sounds like bats. So all of a sudden not only do I have generative audio that is creating the sound effects of the sound environment that I want in real time. It's incredibly resource-efficient and I can have multiple sounds from these handful of sounds that I've got there. And this applies to rivers and wind and oceans to explosions and crashes and rock slides to crowd sounds to music. And it's something that, when it is combined with traditional sound effects design, it can be so much more dynamic, it can be so much more alive. Because you're sitting there going, "These birds have never looped." And you can do the same thing with like insects and crickets and have it attach to a parameter where, as you get close, they go quiet. In the same that when you step on the ground, the crickets, they shut up. You can set up all that sort of stuff, so all of a sudden we've got dynamic creature sounds as well, all built in the same way.

			I think it was you who said in a talk that a sound file is not a sound? Can you explain what that means?

			It's somewhat related to what I just said. It takes it one step further. So most of the middleware that you can use these days, some amazing programs that we can use as audio craftspeople to produce amazing audio environments. And most of them allow you to manipulate sounds in a lot of different ways. But, generally, what you've got is you've got the idea that once you take a sound file, and you put it into memory, it's in memory. And because most of the middleware just references the sound in real time, it allows you to, it's like magic. It's like smoke and mirrors. 

			The perfect example I used in a lot of the basic lectures is I get the sound of a shotgun, because it's a very common sound used in many games. Any zombie game on the planet will have a shotgun in it. And so here's the sound of a shotgun. Alright, so we press play. Bang. There's the sound of a shotgun. Well, OK, but if I keep pressing play, it's exactly the same sound. So the first thing we want to do is we want to add a little bit of pitch variation, a little bit of sound variation. So now it's going to break it up a little bit. You'll get a little bit of variation. Most of the tools also allow you these objects that are packages, and so, well, why don't we throw in two more shotgun sounds. So we've recorded somebody firing a shotgun three times. Each one will be subtly different, and the subtly is what matters. So now every time we trigger the shotgun we get a choice of one of three different sound files with a subtly different, with a little bit of subtle pitch variation and a little bit of subtle volume variation, so now, pretty much, it's not infinitely variable, but it's close enough that nobody's ever going to notice. So we've got our shotgun and now our shotgun is sounding really good. But, again, pitch shifting is my favourite. It's one of the simplest things you can do. So I would take that object that's got three shotgun sounds in it and I put it into another event somewhere. It's using the same sound files. It's not costing anything. I can just crank it down an octave and it's actually going to sound fairly convincingly like a mine going off or a grenade. It will sound like small explosion. If you pitch shift it down again, like two or three octaves it will sound like a big explosion. 

			That's a very simplistic approach, but what we can do is we could set up a multitrack event and we have, here's our first one, and here's our shotgun going "Bang" at normal pitch. And then you put underneath it the same object pitch shifted down an octave, and then underneath it the same object again pitch shift it down two octaves. And then this time, with it, where they're all lined up to trigger, you put a little bit of randomization on when they trigger, so what we're actually getting is we're getting a really low and because we use analog to tune when you pitch shift it down it becomes long, so "Pchew" becomes "Boom" with an extended tail. And we've got a midrange and we've got a high-range shot. So we still have a high-range shotgun with a nice high, crisp, high-frequency sounds and we've got the low rumble. We've got a mid one and, because we've put a little bit of randomization on where they trigger, you'll get "Kaboom." "KA-boom." "Ka—BOOM." Because it'll be randomized every time. 

			So what we've just done is we've just created a fairly convincing explosion sound out of those some shotguns. So gain, what I mean by the sound file is not the sound is that you never think that that sound file that you put into memory can only be used for one thing because you are wasting the potential. Every single sound file should be considered in the same way that you would a cube in Minecraft or a Lego brick. You don't look at a red Lego brick and go, "That will only be a house brick." No, that could be the side of a boat. That could be the tail of airplane. That could be somebody's hat. You can use it infinitely. The thing is with the tools that we have, it's like I can just spawn endless bricks, so I can use it over and over again however I like, and so it means again I'm producing unique sound, but I'm also being incredibly resource-efficient, but I'm also inspiring myself by going "OK, what else can I use that sound file for. How can I use something that's pitched up, pitched down like I said before." And think, oh, all of a sudden, it's almost like you can get your red square brick and go, "I can bend it that way and make different shapes out of it." So the potential there is just huge.

			You've kind of become known as the FMOD guy, even thought you don't work for FMOD. Can you explain what middleware is, and why it's so important?

			Middleware is the thing that allows me to not have to give sound files to a programmer and go away and pray. And, as an agnostic, that's an odd situation to be in. Middleware is—let me think of it this way. So it doesn't matter whether you're on Mac or PC. You have an OS. You have your operating system. And your operating system controls your computer. So that's what your game engine is. And your operating system takes input and provides output. The input is your keyboard, your mouse, your game controller, a microphone. The output is your speakers, your screen, maybe the vibration on your controller, whatever. So in the same way that the game engine is like the OS for a computer, middleware sound engines are basically the plug-in that is in charge of all the audio. So what it allows, it does two things: It controls the audio to make sure that the audio works the way it should do. And this controls a lot of things. It controls the physics of the audio, the simulated physics of the audio within the game environment. So when something gets further away it gets quieter. Because that's what sound does. It's physics. You walk away from me, the voice of you speaking to me is going to drop off because of the way physics works. So it controls all of that sort of stuff, but it also controls the admin of putting things into the right file format and making sure that they will speak to the channels, the hardware channels of your computer coming out the speakers, etc. So that's some of the technical side of things.

			From the creative side of things, it's the middleware is the Photoshop. It's the Microsoft Office. It's the Gmail that allows me to craft the words or the images or whatever. It allows me to craft the audio. It gives me a range of tools that allows me to bring in sound files and allows me to manipulate those sound files, combine them, and in the best examples, it allows me to manipulate those sound files whilst the game is playing and I can create new sounds directly into the game, and that is not quite perfect yet, but we're getting pretty close. Mind you, as soon as you give me something I'll decide I need something more. That's the nature of creative people. If you basically give me fifty foot of rope, I'll be like, "Oh, but what I could do with fifty-five feet of rope." You know, and it's the same with any creative person, and the beauty of it is that there are several middleware developers and I love the fact that there are several and I love the fact that they're all competing, because I win. They bring out new features, so somebody else brings out new features, and it means that they're all driving forwards, and I guess I'm the consumer in that regard. They're trying to make better tools for me to work with, which allows me hopefully to make better audio environments, which means that the player's experience is better.

			We've talked about sound design in Jurassic Park, but not much about your music for that game.

			I'll actually, there is one for Jurassic Park that's kind of fun in that Jurassic Park was, I have to say, I was incredibly fortunate for Jurassic Park. It was the second project I'd ever worked on, so I'd only been in the industry for twelve months. And I started working on that and I was very lucky because I actually did like the franchise. And so they said, "You've got to write the music for Jurassic Park." And I when I was ten, I saw Star Wars and I decided I wanted to be John Williams. And Jurassic Park was basically the opportunity for me to do that. So I started writing some music, and I had to not directly rip off John Williams but write music that was very, very similar to it. And I wrote some music and back then I had a very simple sample library. Five CDs of samples that were very, very average. And I had to send these away to the publishers who was obviously Universal Interactive, and they got back to me and said, "We really quite like the music you're writing." That was great to hear, it was also phew! Thank you. But they said, "We don't like the samples." And I'm like, "Uh, I don't know what I can do. I mean, I can possibly try and get a better sample library." They said, "No no no no, we want you to go and look at the budgets for a real live orchestra." And I'm like, "Seriously?"

			And so I went off and I got a few quotes. Now this is over ten years ago, and at that stage, a lot of people may not remember, but the Australian dollar was about fifty cents US. So our dollar was really low. And so I went and got a bunch of quotes and so Universal went, "Oh, this is fantastic. This is, sure, go for it, it's quite inexpensive." So my second ever project I was told you can go and write for seventy-piece Melbourne Symphony orchestra. World-class orchestra. Which, quite simultaneously, I felt forty feet tall and terrified. Now, a little bit of back story of my history is that I went to university initially as an orchestral horn player, and then I did different university degree in music technology. I had never in my life had a single composition class. I had never had a single orchestration or scoring class. So when they said yes, go for an orchestra I went, "Fantastic! Oh my god. How am I going to do this?" So I had to go out and basically buy a book on orchestration, I got a score of some John Williams music and I basically had a month to teach myself how to compose, how to orchestrate, how to score and write the first half of the music. So I did. And I was terrified the whole time. And on the day of the first recording session, we had two recording sessions that was split up. That was the best decision I ever made. Because it gave me more time. 

			And I walk up on the day and they sort of said, I wasn't conducting, because that's not my skillset. And they said alright, you'll be the producer for the day and I'm like, what? I'm not a producer. They said, well, nobody else here knows what's going on, so you're in the booth. It's your call whether we've recorded  the thing correctly, whether we move on or whatever, and I'm like, "OK." So I had no idea. The entire day went in a blur. I had no idea what was going on the entire day. I said yes to some things, no to some things. I really, really didn't know where I was. And this is in front of, you know, world-class musicians that I'm just, they've intimidated the heck out of me. At the end of the day, the engineer was really, really lovely. At the end of the day he basically said, "Right, you're going to want to have a listen to this. I'll just do a dump." A stereo dump. And in those days it was a DAT tape, and I had a DAT player at home. So he's just, literally, and it was like warts and all, you know, it was just literally a dump of the whole day's recording sessions. There was people getting up and down and, you know, miss-takes and everything like that. Anyway. He gave me the DAT and I basically went home and literally I was shaking putting this thing into the machine, and I put it on, pressed play and I basically burst into tears. And  I burst into tears because it worked. And seriously, for the next six months I was Homer Simpson, solid gold, forty feet high, completely invulnerable. It was the most, simultaneously the most humbling experience I've ever had and the most amazing experience I've ever had. Seventy geniuses turned a whole bunch of scribbles that I put on the page into music that I am still very, very proud of. And it is just something that for me... for me to be speechless, you can't... It just was so incredibly significant. 

			Now, just a very slight funnier side was is that the week before that recording session I'd actually had a friend who worked for a company somewhere else called me and said look, could I help them out, they'd lost their sound guy. So two days after I'd finished recording with the seventy-piece orchestra I was writing the music for a mobile phone game. This was when mobile phones were still black-and-white, and I had a hundred bytes?  To write the entire score. So I've gone in one week from seventy-piece full orchestra to a MIDI file where I actually sat down and went, "OK, so the header is ten bytes." It might have been kilobytes. Yeah, I think it was kilobytes. I had a few kilobytes and the header was ten and then every single notes was a byte or something like that and I literally wrote this piece of music that I wanted to, went in and went, it's too big, and then went through and going "OK, I can pull that one drum note out." And I had to literally pull out five or six notes to get it to fit in. I mean, this was so surreal, but I think that little story of the full orchestra to having 100 bytes to play with typifies everything that is superb about the game industry. I mean, seriously, I mean that stuff is just incredible, that you can have those two things happen to you in the same week. And this is why I adore what I do with every fibre of my being. I love what I do so much because I get to have something as bizarre as that happen to me.

			It's amazing, too, how much scope the job has, to be recordist and orchestrator and sound designer...

			That was kind of trial by fire. I mean, my first job, when I turned up, they said, you know, I thought I was just a composer and they said, "Well, you're doing the sound design." I'm like, "Cool." And then they're like, "Oh, by the way, you're doing all the video production and editing." I'm like, "But I don't know anything about video." And they said, "Yeah, but video has got audio, so you're the most qualified." And, in fact, even on that first project I did some UI design and I did all the balancing for an RTS game, for all the units, because they said, "Ah, you've played Warhammer, so you know how that works." So I was a geek and so I had to basically work out all of the hit points and the weapon damage and all that sort of stuff, and it was just this would never happen in film and television because there are clearly delineated roles, and if you stumble across into another one, somebody's going to yell at you. I—it was trial by fire, but it was glorious because there are so many things that I got to learn and now I produce my own videos because I had to learn how to do that. That's great.

			Shocking, really, though. For something as huge as Jurassic Park, they weren't as protective of the franchise as I'd imagine.

			It was interesting. I mean, I think franchising is quite often especially in those days didn't have as big a budget. The next project that I worked on was Polar Express and they were building the film while we were building the game, and, I mean, that was—again, it was hilarious, because they came up to me in the beginning and said you mightn't need to do any music for this. We've got Alan Silvestri doing the music. I went wow, well, I can't compete with that. Six months later, somebody sort of sheepishly comes into my office and said, oh, we've just found out how much Alan Silvestri will cost, and I'm like, "Oh, really?" And they said, "Can you do the music?" "Yes." And again, for orchestra, because they wanted a big orchestral thing. It was hilarious. It was this big thing that it almost, I almost felt like I was in some sort of comedy like The IT Crowd or something because I was dealing with people who, and I don't mean this maliciously, but they really didn't understand what I was doing. And that was a double-edged sword. I was the entire audio department for eight years. Which means I had carte blanche, sometimes, to do anything I wanted to, but at the same time I was working in a void. Like I'd put things out and say, "Oh, look, I've done this thing," and everybody would go, "Oh, that's nice". Like, "Erh, a bit more critique?" "We don't understand audio." And so I didn't know whether what I was doing was good or bad. I mean, the Jurassic Park one was a perfect example. I think one of the reasons why I burst into tears was that it was sheer relief, because if I'd screwed that up, my career would have been—pssh—gone. So I thank them really sincerely for having the faith in me, because it was a big call on their part. They listened to the music, so I guess they felt the music was worthy of it. And they just sort of thought, well, we'll take a risk and let this guy go.

		

	
		
			78. Garry Schyman
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			Selected Credits: BioShock series, Destroy All Humans series, Voyeur, Dante's Inferno, Middle Earth: Shadow of Mordor, Front Mission Evolved

			After decades working on films and televisions, Garry Schyman crossed over to the games industry on two separate occasions. But it was his artistically-driven music for 2006's BioShock that propelled him to huge popular and critical acclaim. He has since proven one of the most in-demand composers for AAA games, working on franchises such as XCOM, Middle-Earth, Resistance, and Front Mission. 

			So you started in games in 1993 on the Voyeur game for the CD-i system at the time. Can you tell us a little bit about what that was?

			CD Interactive was a technology that Phillips (a huge electronics company in, I think, Holland) developed, and, basically, a good friend of mine went to work for CD-i as a producer. They needed games. So he was producing a game called Voyeur and we'd worked together on several television projects, so he invited me to score the game. The cool thing about CD-i, and where it made sense for me, was, because everything was put onto a CD. And, in 1993, 700+ MB was a huge amount of space compared to what you had in games. So basically you had MIDI driving a mono synthesizer. And they were fairly simplistic from an orchestral point of view, and there were some classic scores there. But still, that wouldn't have been right for that [game], but all of a sudden here was a game that really needed an orchestral score and they wanted something, a Bernard Hermann-esque, actually, which was something I love. I love Bernard Hermann's music. 

			So they had a budget for an orchestra, which was also very cool, so I was just like, "Yeah, this was another opportunity to score something." CD-i technology was basically not what we think of as typically games. Nowadays, what it was was a series of little short scenes that were filmed. As a matter of fact, Robert Culp—not everyone knows that name anymore, but he was a TV star from I Spy. He was the star of I Spy show in the '60s, and he was on The Greatest American Hero, if anybody's ever seen that show. He was like the guy overseeing it...and I scored that show too, but that's a different story. So Robert Culp was the star of it and it was this tree. So you'd make decisions, it was like Rear Window, the Hitchcock movie, and it was a game where you're watching through a window, scenes that potentially were where a murder takes place, and in fact you do see a murder. And you really have to figure out who the murderer is, but the thing is, it's basically you make some decisions and then you'd see a different movie. And there's all these branching possibilities. So basically I had seventy short scenes to score, and that was the game. And a certain percentage of that music got to be orchestral. A lot of it was synths and samples, but all recorded as digital files and compressed and put into this, so it was an opportunity to score a game, and it was an opportunity to use an orchestra. And, if not the first, it was one of the first video games that had an orchestra.

			The sound file must have had to have been quite compressed, then. That would have been a new kind of constraint to have to deal with.

			Yes. I didn't do that. They did that, and they had compression technology that they had, which wasn't nearly as good as what we have now. An MP3 sounds pretty good, you know? Most people listen to music every day on MP3s. Or MP3 quality, but back then, it was good. It was good enough. You could hear the score. The score got well reviewed. I won something called the Cybermania award, which existed for a brief fleck of a time. And that was fun. I did another game, there was a Voyeur II, actually, and then basically Phillips closed CD-Interactive. It was a hardware technology that wasn't selling enough and they just said, "Adios," and that was the end of that.

			You spent a lot of time working in television and film. How does your approach change compositionally from linear media to games?

			There's sort of two basic types of music in games. There is linear music in games. For instance, I just finished Shadow of Mordor, and I scored fifty minutes of CGI movies. And that's exactly the same as scoring a film or television show. You're writing music, it's locked to picture, it's mixed, and levels never change, period, end of story. However, there's the interactive music, and that is where there is a difference. 

Interactive music, basically, is if a player is playing a game, no two players are going to take the same amount of time to go from point A to point B. So it may take thirty seconds for one player who is playing the game the third time and knows all the, you know, or it may take five minutes for someone else who is sort of wandering around and looking in every nook and cranny and trying to get the vibe, or just playing around. So, how does the music score that scene? There are techniques that we use to achieve that. The simplest technique, which is still extremely common, is just to loop the music. Write a sixty-seconds or two-minute piece of music and have it loopable so that you can't hear where the end and where the beginning come together. There's a technique that can improve that. And that works. It's kind of boring, if you spend too much time in a looped piece of music, but it's an effective technique and it's used all the time. And then from there, the complexity can build, based upon the needs of what's going on.

			How do you manage interactivity as a composer? Are you prototyping in middleware, or writing it all out by hand, or how do you keep it all straight in your mind?

			For me, the games that I've scored, I've never been asked to implement the music. There's always an audio director or a music director or whatever. There's someone who is always doing that, in the game, and I'm what's called a contracted composer, so I'm hired and brought on, but I don't really go into the office where the development team is making the game. I'm not there every day, so I really have almost no experience working with FMOD or Wwise. I know about them, I know all the amazing things that that technology is capable of, but I'm not asked to do that. I'm basically writing music. I'm given, "OK, we need a three-minute looped cue, or we need a sixty-second cue with an intro and an outro," and all of a sudden you have three pieces of music: a short intro, a looped middle section, and then an outro, and whatever you're doing when the looped section ends, it has a nice natural musical ending. 

So I'm given specifics, and asked to write based upon those parameters, and I send it to them. Pretty often they'll put it in a game, and I do spend a lot of time mocking up my music and making it sound really good. I want it to sell them. First I want to convince myself that the music is appropriate, right, that it can sound good, and second of course I have to make them happy. They have to be really satisfied with how it's going to sound. Even if it's going to have an orchestra eventually, it has to be mocked up and sound really good. So I'll get it sounding really good, I'll send it to them, all by the Internet, we're just sending files back and forth, and then they'll very often put it into the game, they'll implement it, and then they'll come back with feedback. "Hey, that works great. You're done. Next cue." Or, "It's too big, or it's too small." Or whatever. You'll get feedback, and then you'll adjust based upon that feedback, so they'll very often implement it.

			You've done a number of sequels now. Is there a change in the way you approach a game when you're working on a sequel?

			Well, I mean, BioShock is a game that there's been three iterations of it. The third game is very different from the first two. It's almost like a reboot. It had certain similarities, and, in fact, I can disclose now that at some point in BioShock Infinite you actually go briefly back into Rapture, which is the original game, the city of the original game, but just briefly. So even though BioShock Infinite was part of a series, they really wanted distinct and different music. On the other hand, BioShock 2 was set in this undersea, under the ocean city, called Rapture, and so that was very much taking the style and approach that I had developed in the original game. And in some ways, actually developing it and kind of refining it in some very cool ways. I was really pleased with the score for BioShock 2. So that was easier in many respects because I'd already established a style. They didn't want to make a change with that. They were all good with that, and it was just a matter of taking that and just putting cool music to it. It was actually easier. It was easiest to write of all three games. And I like the score very much, but the challenge for me, and I think for most composers, is just finding the approach. What is the appropriate music for this project? And it could be for film or it could be for a game? It's the same sort of dilemma. How do I find something unique, how do I find the sound for this? And very often it's a process of, "What do you think of this?" No, that's not right." And it can take several iterations to really find the approach. So the answer is, in that series, the second one was basically a refining of the first, and then the third was coming up with something completely fresh and different. 

			The only other franchise would be Destroy all Humans, that I've done, and that was, basically, I was asked to channel the music of scoring eras in the past. Which, I have to say, maybe some composers wouldn't want to do that. Oh, they only want to do original stuff, but for me, it was like, I was like a kid in the candy score. This was very cool. I loved doing that. I found that to be delightfully creative, and so I got to go back and do music from the '50s. So even though the music was quite different from each game, it had that same sort of push-off point. You're playing off of the historical scoring techniques from various eras, '50s, '60s, or '70s for the third game.

			There was a lot of licensed music in both the BioShock series and the Destroy all Humans series. Do you have any say in that kind of music? Are you aware of what music is being selected for the game? Are you trying to compose anything around it, or there might be some transition from your music to a licensed track—does that factor at all into what you do?

			It would factor, possibly, if they'd told me! I don't think they even completely know for sure, very often when I'm involved. If they have [known], it just didn't seem like an important thing to share with me. Some, there's been a couple of cues that they've made me aware of, as I think back, but mostly I'm sort of blissfully unaware of what they're doing. And on most of these games, they've done some really cool stuff. I think on BioShock Infinite, very creative, the original BioShock, very creative choices for source music.

			What I particularly like about science fiction—

			You don't think there could be a city at the bottom of the ocean, or a floating in the sky in 1912? Why do you call that science fiction? [laughing].

			What I like about it is the wide-open sonic palette that it gives, and there's been such a tradition of using non-musical sounds, or aleatoric techniques, or musique concrète. Can you talk about how the genre influences your instrumentation choices?

			Well, when I'm doing it, I'm not thinking about the genre so much as I'm thinking about what is the specific game that I'm working on. What is the world that you're entering? And then, also in conversation with the game's development team, what are they looking for? So, science fiction is a wonderful opportunity for composers. It almost always needs music, it seems, it just helps you accept this alternative world that couldn't possibly exist. I don't know, I'm certainly not thinking of it in any sort of grand scheme. I'm just thinking of it like, "Here you are, you're going down in a bathysphere to a really scary world. OK, what kind of music is appropriate for that?" 

And then there's other aspects of it. I've told this story before, but I'll mention it again, when I was asked to write the original BioShock, the very opening of the game, you're in an airplane jet, in 1960, it crashes into the middle of the planet. You're like the only survivor, mysteriously, and you swim to the only place you can swim to, which is like a little rocky anchorage, and there's a structure there, and you go in it, and the only place you can go is to take a submarine, what they call a bathyshpere. And the year is 1960, like New Year's Day, 1960, something like that, and you go down, and maybe it's a year after that. I can't remember, because I know the revolution took place on New Year's Eve 1960 where the whole thing fell apart. So excuse me if someone might write some letters to us and say, "No, Garry was incorrect." But, in any event, so you go down, and so the direction was, "OK, you're going to scariest place on Earth." And so I wrote a really scary piece of music. And then they come back and they say, "No, it's too scary." And they said, "We rethought it, because we didn't want to telegraph, you're going to 'Oooh, it's scary here.'"

			It was really because when you're going down, you're seeing these amazing sites, and so we decided to go more mysterious with it, and so then I wrote the piece of music that I wrote. And so there I was, I was just really looking at the details of what I had right in front of me. I was writing music one cue at a time, one note at a time, you know. So I wasn't having any grand thoughts about how I was advancing the music of games or anything. Just what would be cool here, and what would work. 

			But BioShock really kind of blew up all the expectations of what game music was.

			A lot of people have told me that, and I think that's fantastic, that's awesome. I think there was sort of a typical type of game music, and one of the things that...I was working with an audio director named Emily Ridgway, and so Emily—the direction was, and I think Ken [Levine, the game's designer] also, but maybe more Emily than Ken, because I think Ken was not as convinced when we first heard the scoring of BioShock that music was that critical in a game. And he became, he wrote to me or said to me that after that experience, he realized how important it was. He sort of evolved as the score came in, you know. So Emily is like, "I want a score that doesn't sound like any film score or any game score," which is kind of daunting if you think about it. But again, my approach was like, "Let's just take it one cue at a time," otherwise it's overwhelming. And so she was really open to anything. Any cool stuff. 

And so bear in mind, this world, as it was described to me and I think as it ended up, was a place where all these intellectuals, this guy [character Andrew] Ryan was inviting intellectuals and artists and creative people from all over the world, and sort of like, this is  your place to come and really be free from all the insanity of the bipolar world of the Soviet Union and the United States, or religion, and you had true creative freedom in this world. And of course, it was to be Utopia, and it became dystopia, and it became a horror story, really, so you're navigating through and there's other mysteries and there's also these—so these intellectual aspects of it was really interesting to me. So I said, you know, it kind of gives me permission to go back and use the classical music of the early twentieth century, and you can be a little intellectual with it, and the music can be...and then I was also thinking, water water water. Water everywhere. So, flowing string lines seemed to me to be water-like. So that's how I thought of that cue. That didn't have any extended techniques in it, that particular piece of music, that just sort of straight-ahead, early twentieth century-ish music.

			And yet, the music for that game and other games you've done, and what I like about it really, is it has this kind of push-pull juxtaposition between very pretty and calm, and then this chromatic, disturbing, element. Can you talk about how you manage to pull that off?

			So before I actually wrote the cue that I just described, I was trying all kinds of things, and sending it to Emily, and Emily would be really, "That's interesting. Not quite there." But I always knew it wasn't there. And then one day, I was sitting in my studio playing around with these very dark, aleatoric-ish samples and things that were mostly just sort of ambient and dark and then I started to play around with these solo string samples that I just got that sounded really good. They had this great warm vibrato, and they sounded really rich, and so said, "What if I play them against this really dark…" And I went, "That's very interesting." And then I wrote a piece of music based on that. And I thought "That's really interesting." And I sent it to Emily and she said, "That's the sound. That's it. You found it." And it was a very heady moment. It was like, "Yes!" It was really cool. 

But it took a lot of experimentation. It took time, and thinking about it for weeks and weeks. There's a lot of stuff that I threw against the wall. But that's where she was a great partner. She really was creative, and so she knew it, when I found it. I knew it too, but I thought, "She's going to like this." And it was like, "Yes!" So once you discover it and then you can just keep writing. But, as I said earlier, finding the approach: so then there were moments in the game. Again, I was reacting to what the game was presenting. So for instance, there would be these moments where you see these sort of pathetic sites of a whole family that was killed and dead, and the baby and they're all sitting there. And it's very sad. And so I would write something quite beautiful, but then at the same time, I'd have these sort of ambient, aleatoric background sounds that made it, the contrast, very eerie. So it was really just how do I score this scene. Once we've sort of set up this style for the game.

			And how about Dante's Inferno? Because you could take the scary side even farther in that game.

			Well, I got to score Hell. I always said that's the coolest thing anyone ever said to me: "You get to score Hell." And they gave me fantastic resources to do it. EA. We went to London to record at Abbey Road Studios, with a great orchestra, the Philharmonia Orchestra. Metro Voices, which is a fantastic choir. I mean, really fantastic choir. They could do anything that I—all the crazy stuff that I wrote for choir, they just nailed it. We were done a couple of hours early with the choir. We had like two days with them. And all of a sudden we're done. We're like, "Holy crap, we've done it all." So we did some experiments with them, we had some clustery stuff that we did. But they were so good. I mean, working with good musicians is the best, because that really takes your music to another level. So yeah, that was just fantastic. The game itself it looks amazing, so you have these vast Hellish scenes that was like a musical palette that was just wonderful. Really wonderful. I had so much fun writing that music. I wrote that music at exactly the same time as I wrote BioShock 2. So I would write a BioShock...I didn't tell each of them, because you never want to make your clients nervous.  But there's plenty of time to do it. So I would write a BioShock 2 cue and then I would write a Dante's cue and there were some similarities, but there was also contrasting stuff. There's some really pretty stuff in BioShock 2. And there's some pretty stuff in Dante's Inferno. There's a couple of moments where you have an opportunity, like at the end you have an opportunity, there's a sort of like a denouement where he rises up and meets Beatrice, and they kind of reunite in a spiritual way. So I got to write this really pretty choir and orchestra cue. And so I wrote both of those that year. That was really fun to do. But Dante's Inferno, of all my scores, that is the favourite of other composers. Every once in a while, "BioShock is great, but Dante's Inferno, that was awesome." So I appreciate that. Unfortunately, the game did not have the big selling numbers. So I think that more people would know that music and the game if they'd sold better, but it didn't.

			The original writing by Dante, he has some sonic descriptions of what Hell sounds like. Did you look into that at all?

			No, actually. I wish I knew! I had voices. My imagination was like of voices and people suffering.

			Yes. That's pretty much what it is. The wailing and gnashing of teeth, chains, lots of metallic sounds.

			I should have had the choir gnash their teeth. I don't know what that would have sounded like, but it might have been cool.

			And you might have had some dental bills [laughs]. Many of your scores have been released as soundtracks, which is becoming more common for games. Do you have any control over the selection or order of the tracks, or is it someone else making all of those decisions?

			They usually consult with me on which tracks they release, and sometimes on order. We're usually in agreement on tracks. Shadow of Mordor just came out, and just about all the music I did was incorporated. Not all of it, but all the stuff that really meant something to me. Some of the more ambient stuff wasn't critical for the soundtrack, in my opinion. I was OK with it. I didn't really care what the order was. When I'm done, I'm sort of like done with it and on to the next thing, so you can put it in whatever order you want. If they ask me, I might—on BioShock 2 they asked me and I worked with Michael Kemper on that, and we kind of came up with an order, I think, together. It wasn't that big of an issue for me.

			What would you say are some of the biggest challenges that you face as a game composer?

			With games, I'll say this. One of the things that is cool about games is you usually have more time to write the music. You're not as stressed when you're writing, which is really nice. I have a family, a wife and a son, and it's nice to spend some time with them. And so it actually makes life a lot easier. With film, and I have a film in the theatres right now called Brush with Danger, so I'm scoring films, and I am interested. I don't consider myself a "game composer." I consider myself a composer who loves scoring games but also will score film or whatever is presented if it's interesting to me. I'm very, very happy to have that opportunity. So that's the good thing, you have more time, and you're not feeling more stressed. Films typically have a much shorter production cycle for music. And it can be very stressful. Very stressful.

			And how about teamwork—are you involved with the sound designer and how what they might influence your music? Does that happen differently in film or TV, or do you just have no discussions like that?

			I'm not involved, no. The opportunity for a composer to have some input, you're not going to have a final decision, but would be at the dub, at the mix. When they're mixing all the sound elements. And very often you're asked to attend, or you can attend if you want to but you're not required to. And then, there may be, "Do you really want to hear that helicopter the entire scene? Could we push that just a little bit more, because I wrote all this cool music." So sometimes you win those. Usually you don't. Usually they want to hear the helicopter or the gunshots more. And sometimes there's a reason, and it's not a great reason, I have to say, but sometimes while you're writing the score, the director is working with the sound effects people and getting these fantastic, "That gunshot." They may spend half a day on gunshots. That's their baby now. They kind of own the gunshots, because they spent so much time with it. So now your music is fighting their gunshots. Sometimes a director will lose perspective, what's most important is the film, or what's best for the film at that moment? Really loud gunshots, or the music that can be engrossing you and taking you to a new level emotionally? And then I'm not for music. I've said sometimes the music is too loud. The music can be too loud. The music can sometimes fight dialogue or whatever and so I will fight for that. It's usually not my fight. It's usually, "Can we get a little more music here?" But I don't want music to be so loud that it's hurting. I think that puts your score in a bad light. I don't think that's good for your music. I don't think that's good for your film or your game or whatever. The music should be at an appropriate level. So with film, that is your opportunity. 

			With a game, I don't, or often do not, hear the mix of everything until the game is out, and I can play it. And then you're usually kind of struggling to hear your mix. You wish it were louder. I do think, and I was telling someone this yesterday. I wish at times I could be consulted more on implementation, and do a run through and give my thoughts. Because I've played some of my games and go, "They could have re-used a few of these cues here a couple more times. Some of the ambient stuff, and I think it would have been more effective." So I think that I could have had some valuable input to the team, but usually, well, it's never been the case. I've never been in the office where everyone is making the game. I'm just in my own remote studio at my home. It's a home studio, sending the music over the Internet and they're never sending me stuff: "What do you think of this?" Because they're getting plenty of feedback in-house from the rest of the team. Unfortunately, I'm not. That is the advantage of an in-house composer. They can sit there and really massage the music and have it fit the way they conceive it. And then there's a game creative director who may come in and say the music's too loud or whatever.

			One of the things I wonder about game music, is it that games are getting more emotionally nuanced that it is allowing for emotionally deep music, or is it the fact that we have much more room for music—is that driving the fact that we can push the emotions in games?

			I think that as composers come up with cool things, I think they feed each other. I think that maybe BioShock pushed that envelope a little bit and, wow, they don't all have to sound like Carmina Burana. They can actually sound like something else. And so I think that gives people ideas. That's how ideas are really transmitted throughout history. Somebody comes up with something and it's usually not a radical shift. Radical shifts are often dismissed as crazy or whatever. But if it's just like, "Can we just take this? We can do that." And people are accepting it, and they're actually buying the game and liking it. And the fans are liking it, and it's like, "OK, we can try something different." So it's sort of just back and forth. 

But the game technology just keeps getting better. Something I'm working on right now, and the in-game playable part of the game is looking almost CGI, which is just remarkable. It's not quite there yet, but it's getting close. The naturalness of the movement, of the rendering, is magnificent. You see these cities and the characters have these expressions on their face. It's just kind of a blow-mind. It's comparable to CGI, but it's not as good, but it's getting there. In ten years I think you're going to play a game that's like a movie. It's going to be indiscernible, except you're going to be able to control characters, and turn left or right, or do this. It's kind of amazing, what's possible.

			When I started playing games, it was on one of those Pong clones, and we just had a little square, and we're almost at that level of reality now.

			In twenty years. It's like, in twenty years. It's stunning what's occurring. What's going to happen in another twenty years? We couldn't conceive of what it would be twenty years ago, so it's going to be stuff we can't even conceive of now, so how cool with that be? Just stay at home playing video games in your head.

			Who needs reality? We can just live a fantasy life. It's also a little disturbing.

			It might be frightening, too. It might not be good. Perhaps there's a video game there, or a movie. About how frightening video games will become. Or you don't know what reality is? You could be fooled. Well, that's kind of like The Matrix.

			And Existenz, Cronenberg's film. Let's chat a bit about Shadow of Mordor, which just came out, which is a game I'm not yet familiar with.

			Well, it's a Lord of the Rings game. It's based on all the mythology and mythos and the world of Lord of the Rings. But what it isn't, what is unique about it, is that it's not based on one of the movies. It is a take on the world of Mordor and so it has its own unique storyline. It has some unique characters. And it also shares some of the characters from Lord of the Rings. And they didn't want the score to sound like Howard Shore, who has done a magnificent job on Lord of the Rings, but they didn't want it to sound like him as well. So they wanted a really unique take on the approach to music. So it was really—it was fantastic. I wrote 110 minutes of music, fifty of which were CGI movies. Basically just scoring, so it was like scoring a movie plus a game. And I worked with another composer. Nathan Grigg is the music director for the game. He did quite a bit of music as well.

			It was orchestral with some very unusual solo instruments and effects and things that we found. And choir. So we recorded in Seattle with an orchestra there in the Bastyr church. Beautiful-sounding space. And mixed that with our pre-recorded synth tracks. And we had a choir, it was a men's choir, it was twenty men singers. And they were quite good. Also recorded at Bastyr in Seattle. So a tonne of music. A lot of music, and that team, Monolith, were a joy to work with, and it's getting really good reviews, including the music. So what you need is the trifecta to have something really be successful. You need good music. You need a game that gets really good reviews, and it sells well. So if it does all three of those things, that's the best thing that you can have occur. Because, with Dante's Inferno, I think that was a really cool score. I really think that's some of my best work. And yet the game didn't sell well, and it didn't review all that well. So, composers know the score because they really dig the music, but the public doesn't. So that's kind of a drag.

			But then coming out with something like Shadows of Mordor, which has this huge fanbase, and expectations as far as what the music should sound like, having watched the recent movies. Did that factor in at all?

			No, because they said they did not want to reference the older music from the films, and so I really didn't listen to it. I had only seen like one or two of the movies, and the scores had not burned their way into my psyche like some other music I have heard, so it was not that hard. I avoided listening to any Howard Shore music, certainly during the process, and so it wasn't really a problem for me, because I didn't know what I wasn't supposed to not sound like. And they were very, very happy with it.
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			I have a list of job titles for you. Development. Consultancy. Education. Support and advocacy across platforms. What do you do, really?

			I bridge the gap between the technical and the creative. So I actually come to my position—I was a music major and a computer science major at university. I get to bridge the gap between how sound is actually made and the creative aspects of actually putting together compositions and recording sounds and things like that.

			What kinds of things do you do to support companies who come to you with audio problems?

			The kinds of help that people need is really varied. Sometimes it's as basic as, "Hey, our sound is glitching. It's making noises that we don't expect it to." Sometimes it's solving a creative problem. "We want to figure out how to make this kind of sound, we want to figure out how to actually implement surround sound in our game." The original Xbox was the first game console that had 5.1 surround sound in real time, so for a lot of game developers who had only done stereo sound for a long time, it's, "How do I take advantage of these additional speakers that I'm now able to actually put sound into?" "What are the best practices for putting sound behind me, or using the centre channel, or using the subwoofer, or shaking the room?"

			What are some of the biggest audio problems that you've solved?

			I think the big problems are just being able to look at the big picture. It's the danger for people in audio production for games, a lot of times, is just filling out that giant spreadsheet of, "I've got 100,000 sounds that I need to put together," and so one of the things that I really like to do is to help people think about what are the broader problems that we could solve. What are the creative ways that we could use sound to help tell the story and actually inform the game rather than just be responding to what is going on in the game?

			What do you think some of the biggest technological challenges are, in terms of game audio, that you've had to deal with over the past sixteen years?

			I think since I've been in the industry, fidelity hasn't actually been a challenge. We've had CD quality audio for quite some time, so if you're just looking at sound out of context, yeah, it can sound very realistic already. But it's the nuance, and it's getting sound to actually be appropriate for what's going on at that moment, those are the challenges that people still face today. Everything from, "How do I create a piece of music that can morph and that can change on a dime, without sounding like it's a cartoon?" as the player does better or does worse or is failing or succeeding in a game. And that's one of the great creative challenges that I see for games going forward. And not only for music, but for sound effects as well. You can create a perfect gunshot for a game, but now that gun is going to be fired a thousand times. How do you make it sound fresh and interesting and just slightly different every single time that it's fired so that it sounds like it's the real world?

			I've really enjoyed your talks about the most innovative uses of audio in games. Can you recap what do you think are the most innovative uses of sound in the past few years?

			The most innovative uses of sound that I've seen are the ones that break down the fourth wall. That really bring the player more into the world of the game. It can be something that is humourous. Everything from just having a wink and a nudge to, "Hey, this is a game, and we clearly had fun making this," all the way to having a very personalized experience where, "Did I actually hear that? That's something that I feel like I myself heard and maybe no one else has had that experience playing this game." And so I think those opportunities to make the player feel like they're empowered and they're special and like they're getting a very unique and personalized experience. I think that's where I've seen the most innovation in sound for games?

			How about the Kinect? Because I think the microphones are really under-used in games. Do you have any ideas about where the Kinect might go in terms of audio?

			Audio input is another area for innovation. The fact that we have these ubiquitous microphones that are listening to the player as they're actually playing the game, and can respond to what's going on in the game world. There have been some wonderful examples of stealth-based games, where, if you make a sound in the real world, the game will actually respond, and you hear stories about people's dog's barking, and they have a hard time actually succeeding in the game because there's a sound in the room. We've been yelling at our games for years and years, in frustration and in joy. And now, suddenly, they can actually listen to us, and they can respond to what we have to say. And so it's very magical to have a game that can actually respond to the player, not just based on the controller that they're holding, but based on the sounds that the player is making and the words that they're speaking in games, to actually be able to have conversations, to be able to, whether it's training a pet or whether it's giving voice commands to artificial intelligence players. Or whether it's just online game chat. Knowing that there's an actual person at the end of the game that I'm playing with, hopefully cooperatively, maybe competitively, but to just add that degree of realism. That, I think, is one of the most rewarding ways that audio can be used that's originating from the player.

			When I think about great game audio, it's usually in great games that have a lot of attention to detail overall.  I can't think of any games where they have really great audio, but they missed the mark in some other area. Is that just because audio doesn't really get the respect that it deserves in games? Is it getting there now?

			That's always been the challenge. When audio is done well, a lot of times it's not really noticed. It's, "Well, of course it sounds that way. That's the way that I would expect it to sound." A lot of times it's only highlighted when, "No, that didn't really match up with what I expected visually." So I think sound is kind of an unsung hero a lot of times. I'm sure you've heard lots of stories from other people during these interviews about challenges, getting other teams to care about audio, getting audio and game sound the respect that it deserves. But I think that's kind of what we sign up for, is that we're going to be there to support the emotions, and bring to life the visuals that are being created by other people on these amazingly talented things.

			Have you had to fight any of these battles at Microsoft? Does Microsoft get it?

			Games are a just-in-time medium. Everything is being done on the fly, being put together right in time for the player to be able to enjoy the experience. So there's always going to be this resource contention, this competition between every part of the game that wants to be better, but try to deliver that in a box, whether that's a PC or a phone or a console that has fixed resources. And so audio has to play nice with the rest of the game, but I think where I've seen it be the most successful is where it becomes a collaborative effort, where the graphics, where the animators, where the people creating cinematics are all excited to see what sound is going to bring to the game. And when the sound designer is an equal participant in how gameplay is actually being designed, so sound is actually a component, whether that's in a stealth-based game, whether that's in creating a musical-type game experience, or whether it's just the game designers listening to sound as, "Hey, this could actually be an interesting component of how this game is actually played and listened to by the player." The most magical moments that I've found are where you wouldn't be able to successfully play the game if you actually turned the sound off. And I think most of those are very collaborative. I think having a sound designer, having a composer, who is working directly and deeply with programmers and producers and game designers, I think that's where you find the most amazing game experiences.

			There have been a number of examples over the years, where the visuals have actually been informed by the sound. There was a title several years ago called Ghost Recon: Advanced Warfighter for example, where they wanted to have wind blowing around some smoke and fire, and they tried synthesizing the wind, they had wonderful animations and they were like, "How do we actually get the sound to actually match these visuals?" And it wasn't until they turned the problem on its head and said, "Wait a minute, we've got these great wind recordings that we've gone out and made. Why don't we make the visuals actually be driven by the wind that we've recorded. That was the moment where it all came together. And they ended up with these wonderful performances, based on the foley that they had created in the studio. So I think that's one great example of sound actually informing visuals. I've seen other games where you're like, "Oh, if only the visuals would just wait, just a second, they would be lined up perfectly with this building music that I've got." And that's actually happened in several games, where you see the entire world just slow down, just so that when that big moment comes, it's completely lined up with the heroic musical climax of the piece, and so having these systems where the rest of the game is actually paying attention to the sound, and responding to it, I think that's where you can really create those heroic moments, and sound can be part of that experience.

			What do you think are the big opportunities in VR and AR now?

			Bringing games into the real world, and bringing the player more into the game world, whether that's a Holodeck-type experience, or making games pop out into real-world surfaces, sound is a huge component of AR and VR titles. Sound is what makes it real. You can see the pixels on a screen in front of you, but until you actually hear it, and you hear it 3D-positioned around you in space, that's what really makes it real and tangible. Even with some of the early Kinect titles, that's what we found, was doing gesture recognition was part of the equation, but having sound actually have a feedback mechanism was what made you feel like you were really in control and you really had these magical experiences.

			I think VR and AR are both a big challenge and a big opportunity. It's an amazing new way to have these kinds of virtual experiences, and, again, to bring virtual experiences more into the real world, and I think for sound that's another opportunity for us to help tell stories, and to create reality where it didn't exist before. It's pretty amazing, and I think there's going to be a lot of technical challenges that need to be solved. How do you think of music in a virtual reality space—should the orchestra actually have a position and as I'm walking around I'm walking though the background music? Or is there still a place for non-diegetic (in other words, something that doesn't have a visual source) sound? I don't know, but that's what we get to explore. For a long time cinematic audio, I think, has been held up as this gold standard that games are aspiring towards, and I think AR and VR kind of throw that out the window. It's kind of up to games now to define what high-fidelity, highly meaningful sound really is. Cinema doesn't have answers here. We get to make those answers ourselves. 

			Why do you think it is that games have adopted the cinematic tradition?

			I think a lot of it varies with the kinds of games. I think games have a lot of, what are called the Triple-A games on game consoles, really, have been trying to get more and more epic, more and more large scale over the years, and what do they look at, what are the examples of things that are epic? You go back to opera, you go back to Broadway, but it's always been film that has been the source of spectacle over the last 100-plus years, and so saying that you want to make things more cinematic is a short-cut way of saying that you want to have a great story. You want the player to really feel, you want them to have this incredible experience. Where cinematic doesn't work and where I think games really get to make their own path is in the level of immersion and the level of control, the fact that the player is in full control over the experience, so if the music gets all scary in a horror film, you turn to the person next to you and you say, "Ah, why are they splitting up?" But in a game, you actually control whether your characters are splitting up, so if the music gets scary, that can kind of tip the hat of what's going to happen next, and so, even as a composer for games, we have to think about, "Well, how am I going to write music differently, knowing that the actor in the game is also the player? They also are in control, they can hear this music." And so, you have to make some decisions differently than you would in a film or television experience.

			What's the best part of working in the industry?

			I think this industry is full of amazing people, and the people who do sound and music for games, they have to walk this line between technical and creative. They are craftsmen and artists. They are told to work within very restricted spaces and yet think outside the box. And it just, it's an amazing space to be in. And it draws people who are puzzle-solvers, it draws people who are passionate. They have to be able to communicate, both with each other and with other people who are working on games. They have to share their passion with everyone who is involved with game development, because everyone want s to make a great experience, and sound can be an integral part of that experience, and so the people who are involved, it's such a supportive community. I've never seen a community of people who love to share their own experiences, so much. Once I've actually created something, and I've shared it with everyone, I want to tell them exactly how it works, so that they can raise the bar the next time. And that just, that's a really great place to be, and that's why I haven't gotten bored in this industry for sixteen-plus years.
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			Tokyo, May 2015

			Selected Credits: Monster Hunter series, Devil May Cry series, Resident Evil series, Power Stone series, Dead Rising, Earth Seeker

			Starting his career in 1997, Tetsuya Shibata rose through the ranks at Capcom to become their senior sound manager. Shibata modernised the company's sound with the orchestral scores to Monster Hunter 3 and Resident Evil 5, licensed music of Dead Rising, and heavy metal songs of his own Devil May Cry scores. Shibata currently heads the audio production company Unique Note.

			Interpreter: Alwyn Spies   
Translator: Emil R. Nilsson

			How long have you been working in the industry?

			In 1997, I started working for Capcom right after I graduated from university. I was in charge of music production. In 2009, I went independent and started the company Unique Note together with Yoshino Aoki. When I was working for Capcom, I was in charge of franchises like Monster Hunter, Devil May Cry, and Resident Evil: Outbreak. Ever since I quit working for Capcom, I have been in charge of various other games.

			During your time at Capcom, you were able to work on a range of projects in terms of music genres, and frequently with multiple composers on the same game at a time. What sort of workflow was used in house to help manage the scale of projects like Resident Evil: Outbreak or Monster Hunter?

			When I was working as a composer for Capcom, I did a lot of other things as well. When you're not composing, you talk to the producer, you talk to the designer, you do research and you read the content of the game design document and try to understand it – all this while composing. You also have to do a lot of other things, including sound effects... I think that I had to do a lot of other things besides composing. 

			When I came to the company, the people that did the sound were only involved in the very end of the developing process. Usually, the previous teams were late – the visual team was late, the programming team was late, and then, in the end, the sound team got involved. There was a tendency to forget us. So, to be honest, we weren't very respected at the time, I think. When the visual team was finished, the sound team finished their stuff. As the quality of the pictures got better, the quality of the sound also got better and little by little we became able to use real sounds. Then, gradually, the sound team became more important. So by the time I had quit the company, people at Capcom had started to realize that the sound team were the last thing and therefore the most important thing. They finish last – just before the release date. So if they're late, the game won't be released in time. You basically calculate backwards from the sound team when you make the schedule – the sound team has become that important.

			Basically, the schedule for composing... when the pictures are finished, you look at the pictures and you imagine the music. For example, say that you're given a picture of a stage and the setting is very dark – like you're in a cavern – and then you think, "Oh, let's make this kind of music". They come up with the schedule first, so the composing is rarely delayed because a team is delayed. But when it comes to the sound effects, that team can be delayed if the animations are changed or if there are more actions like attacks/strikes. You put the sounds on every scene separately, so the sound effects team has a lot of impact on the schedule.

			What were some of the big changes you saw in game music during your twelve years at Capcom?

			First, I was part of a team that developed arcade games and we had to create music even though there were a lot of limitations. That I remember. But as the hardware developed, the number of sounds that could be produced at the same time increased, for instance, and you could use recorded sounds just as they were. So, from that point of view, the job became easier, but that also meant that you had to create genuine music – different from the blip-blop-sounding game music – and that required us to learn a lot of new things.

			What is the role of the audio director here in Japan?

			When I was working at the company, there was no audio director. There was one composer and one person in charge of the sound effects – it was a very small team. Then, little by little, the number of people increased and there was a main composer and a main sound checker; there were two leaders. But then, as a result of a natural process, it became necessary to have one person that was in charge of everything related to sounds. The first time I was the sound director, was for Devil May Cry III. At the time, I had to figure out the entire schedule – for example, if the sound effects team had problems with their raw material and thus were late – at those times, I had to go and talk to the (sound) effects team and ask them when they could be finished; I had to negotiate. At the time, there was no management team, so I had to calculate the entire budget for the sound team – for example how much money should be allocated to recordings or how much should be used on sound effects. I calculated that and then I negotiated with the producer; doing the budget was part of my job.

			How have things changed since you went freelance and started Unique Note?

			If I compare it to when I was working in-house, the pace is much, much quicker when you're freelance. For example, when I was working on Monster Hunter with the Monster Hunter team, I only had to focus on that title. But when you're freelance, you're always working on ten or something titles at the same time. There's always, every day, some kind of request via email and you have to talk to people on the phone every day. You do this while you compose. The amount of work has increased a lot. It was like that at least when we had just started the company. You have to administer the company – we made documents and sent them to about a hundred companies. Now we’re established, I'm not really involved in the administrative side. I do still talk to acquaintances or friends and I get asked by designers that I have worked with before if I will come and work with them again. But other than that, we don't really have to do as much administration these days.

			We used to work on one game at the time, but now we do multiple titles at the same time. Yesterday I made classical music, today I make heavy metal... It makes working a lot of fun. When you work freelance, you have to do a lot of jobs at the same time.  It's not like when I was working in a team for Capcom, but most of the times the games’ writers explain things very accurately and that makes it easy to create the music.

			As a freelancer, at what point are you getting involved in the game?

			There are two types of that kind of job: In the first type, you don't get involved (much). It's the type of job where you get the information only after the game is finished and then you base your songs on that information. The other type of job is when the company either has no experience of creating sounds or they have absolutely no sound team. Those kinds of jobs start with me explaining how you put sounds (music) into the game. Some jobs are in the middle (of those two extremes). When you go independent, there are a lot of different kinds of jobs, but I don't think that some jobs are easier or more difficult than others. That I have never felt.

			You've organized a number of recordings abroad. What is the reason for not using Japanese orchestras?

			When it comes to the profit (of the game), as long as you're working on the sound team, you try, as much as possible, to do as little as possible in inside [Japan]. It's cheaper to record music outside Japan, but if you do it in inside, you can discuss things with the designer as you work, which means that you can create better things. But the more you record, the more expensive it gets. You end up with a budget deficit.  It's cheaper to use computer-based samples, but when you, record the sound of an orchestra, it sounds more real. That's the only benefit you get from doing it that way, so it might not be worth it. You discuss it with the producer. For example: for this game, we recorded sounds and music live.  You tell (the designer) that you went abroad and recorded an orchestra and you keep track of it all (what you did).

			I went to the movie staff and had them play all the scenes that I had created music for and then we put that into a promotion video in order for the designer to understand how much effort we had put into the music of the game  and how much value that had added to the game. I did that to discuss and negotiate with the designer.

			If you only use recorded material, it becomes very expensive. For example, when there's something exploding, you use a high-speed camera and you go with the effects specialists and record it, you've used a lot of money to record that explosion (scene), but you've recorded something really beautiful and cool. Of course, it would have been cheaper not to record it, but you can use that – something that you've put a lot of effort into – to add value to the game and appeal.

			For at least two of the projects you were Audio Director for, you organized recordings with orchestras.What what types of challenges came with the increase in production values?

			The first orchestra I recorded for Capcom was for Monster Hunter.  I recorded the main theme. There's a studio in Japan – it still exists – called Victor Studio and it can hold about fifty people at a time. At that studio, we recorded really good sound, but there was very little space and so it really sounds like you've recorded it in a studio. While it was fine like that, I wanted to experience all the sounds of an orchestra. So for the next game, Monster Hunter 2, I went to a studio in Czech Republic that can fit eighty people at a time and recorded there. That recording was really good – it was made with my Japanese friends and with Japanese technique. 

			When I went to record in Hollywood [for Resident Evil 5], the number of people was really huge! Much larger than in Japan – something like 104 people. We dubbed the percussion section. The place is really big! There's no studio as big as that in Japan. You set the microphones and even if you don't apply any reverb – when you listen to the music from the control room, it really sounds like Hollywood music. Everything, including the setting, was really smooth. All parts of it were delegated – somebody was in charge of the microphones, somebody was in charge of the recording and even the task of supplying the food was delegated to somebody. That way, everything went very smooth and fast and that was mainly thanks to the number of people working together in the studio.

			Japanese composers such as yourself seem a lot more open to vocal music. There aren't many American or European composers who write songs for games. Do you think that this is because the Japanese market is more song driven?

			I think that it's really common for Japanese artists to be involved in (to sing) the title songs of games. I think that it's really common (to use famous artists) for publicity. But I don't think that there are a lot of (vocal) songs during gameplay. I put (vocal) songs in Devil May Cry 3, but until that game, there hadn't been vocal songs during fighting scenes in games before. In terms of the genre, for Devil May Cry, it was rock... hard rock. So I thought it would be interesting if the lyrics reflected what they're fighting about or which enemy was being fought, therefore I put in some rap and that happened to match the genre and the general worldview (of the game). For example, you get a famous artist to make music and you get to the point where a famous artist is singing the title song of a certain game, then the both the game and the artist become famous. I think it's easy for both (the game and the songs) to sell well.

			What was the inspiration for these soundtracks? How and why did that change over time, notably with the heavy metal-focused Devil May Cry 3?

			The first game in the series came out a long time ago – almost twenty years ago – and I wasn't in charge of that game. I heard that designer wanted cool-sounding music – rock, not real rock, but... so I listened to the music and I got inspired by it. I mean if I were to change it completely, the fans of the first game would be really sad. So I took in the style and then I changed it a little bit so that it sounded more like my style. And that's what I did for the music after the second game.

			What would you say your own style is?

			I often get told that it's rock or metal. It's not that I like that kind of music, but I play the guitar and it just happened to be rock that I played. Then the music for the second game and the following games was in that style.

			Dead Rising was quite different in that it was an open world game. What was  the decision-making process for using licensed music?

			If you do it with only internal writers, I think it brings out their own taste and experience, but – no matter the genre, if it's rock or...  if you have a lot of different writers and musicians, I thought, at the time, you could create more interesting music (sounds). So I tried as much as I could to gather indie bands – American indie (rock) bands... yes, I did it in that fashion.

			When you were director at Capcom, how much of the overall budget of the game was allocated to sound and music?

			It wasn't decided how many percent of the budget (would be allocated to sounds), but you could, for instance, tell the producer that you wanted to record an orchestra or a guitar and if you got an OK from the producer, you could do it, but if the producer said no, of course you couldn't do it. It's the same when it comes to how many people work on a project. You can tell the producer that you want so and so many people, but if he says no, it's a no. But that has changed. 

			Now people want us to create interesting sounds/music. Now you have to make suggestions to the producer and, gradually, he/she agrees to your requests, so you make more suggestions. As a result, the budget is, in the end, quite big – as big as ten percent of the entire budget.  And this not only true for Capcom. But well, you can't just demand ten percent of the budget. I've done research for a lot titles done by a lot of companies – not only Capcom – and for basically all the games, the budget (for sound) is at least ten percent. So, if you want to challenge yourself or do something interesting or record something, I've got the feeling that you need ten percent of the entire budget. That's the conclusion I've come to and when I was talking with other companies about this, they thought it was a lot. For instance, say that F company allocates five percent of their budget to sound – there are also companies that allocate only three percent – but my impression is that if you only allocate five percent to sound, you can create the game – you can create sounds – but if you allocate seven percent (instead), then you can do some interesting things, and if you have ten percent, then you can do some really interesting things. That is the conclusion I have come to. 

		

	
		
			81. Yoko Shimomura

			
				
					[image: Picture of Yoko Shimomura]
				

			

			Tokyo, May 2015

			Selected Credits: Kingdom Hearts series, Mario & Luigi series, Parasite Eve, Legend of Mana, Street Fighter 2, Final Fantasy XV, Xenoblade Chronicles

			Street Fighter II, Kingdom Hearts, Super Mario RPG, Legend of Mana, Parasite Eve, Final Fantasy XV  are just some of the well-known soundtracks Yoko Shimomura has composed. After long stints at Capcom and Square, Shimomura embarked on a freelance career in 2002. She continues to test her versatility with a wide range of scoring projects and album productions.

			Interpreter: Alwyn Spies   
Translator: Emil R. Nilsson

			How did you get involved in game music?

			I think I was very lucky. A game company came to my university to recruit composers... well, I'm not sure if I should say composers, "sound creators", rather. There was a job advertisement. There was a poster at school, and when I saw it, I thought: "I want to try that!". Then I passed the interview and that was the start of it all.

			What aspect of playing games helps your composition?

			I really like games. I am very fond of games, but I'm really bad at action games. I am really not good at them, but I played Super Mario Bros and I lost so many times and kept seeing the "Game Over" screen, but I still kept on playing.  My major at university really wasn't composing – I had only learned the basics. I was always wondering what to do when I was creating songs. And at those times, I remembered what I had learned and I realised, "Oh, this is how I should do it. This works well!" That happened time and again.

			What was your musical background?

			Well, I played the piano, so I knew what felt good to play. My major wasn't composing; my major was piano, so I learned that, for instance, if I play the piano like this, it feels good. And, well, it's not really technique, but I learned that certain types of phrases really fit the piano. I didn't only play the piano – when I was in high school, I also played wind instruments, so I learned what kind of phrases work for the flute or what kind of phrases fit the clarinet, so I think I was able to use those kind of experiences (in my work). 

			Back in the day, computers were really expensive, so I didn't have one! It wasn't as easy to buy one as it is today. So, when I first tried out for Capcom, when I passed their entrance test,  I had to make a demo tape. So I put the tape recorder on top of the piano and I pushed the record button and I recorded my demo. So, well, I think I was really lucky to get hired with a demo tape like that.

			I really like music. My major was piano, but I sang in a choir in junior high school and I used to play acoustic guitar – I can't play it at all anymore, but... Then I started playing wind instruments when I started high school – I played the flute. Then when I was at university, I took wind instrument lessons twice a week and I also had classes in percussion. There was a class for beginners of wind instruments and I started playing the trumpet. I didn't become proficient enough to give concerts in any of the instruments, but I really came in contact with a lot of instruments and... well, I could never play the violin or that kind of instrument, but I came in contact with a lot of instruments. Now, I think that that has been a really good experience. 

			And, well, how should I put it... sometimes people tell me that they really love the piano in some of my songs. When people tell me that, it makes me really happy. Since the piano was my major, it's also my main instrument, so I think I get the most attention for my piano parts. But I think about the other instruments in the same way – I really wanted to learn how to play the violin and the oboe, but I never did. But the fact that I wanted to learn how to play those instruments can be felt in my songs. Sometimes people tell me that in my songs, the violin and the piano blend together too well. Since I like every instrument, I'd like to think that in my songs, that love for instrument is overflowing. I think the fact that I played a lot of instruments was a really good experience. 

			What were some of the compositional challenges that you faced starting out? Were there many limitations in technology?

			Limitations in technology? So, the difference between real music and the Famicom music at the time; is that what you mean? Well, with the original Famicom, even if something was called a "flute", it really didn't sound like a flute – the only sounds that came out were the characteristic sounds of the PSG. When we made the music, the image was a flute or drums or... so I imagined what that would sound like and I tried as much as possible to create phrases that would sound like the instrument they were supposed to sound like. I played around with the sounds. Originally, there were only three sounds plus the noise, so you had to figure out what you could achieve within the limitations. The sound effects also had to be played at the same time, and if one of the three sounds is a sound effect, you're left with only two sounds for the music. So if there was a loud (attention-attracting) sound effect, it stole the spotlight from the music. I had to really think hard about how you can make music that doesn't sound too weird with only two sounds. I had to think about a lot of things and experiment.

			Was it fun or was it a chore to work within such constraints?

			I really liked it. You had to experiment and think about how things would sound. Sometimes there were unexpected results – when you thought something would work, it really didn't and you were disappointed. Of course, most of the times things didn't work out they way I wanted, but sometimes I tried something and I listened to it and that worked instantly... Then I tried something else – I repeated the trial and error process and I really like that way of working.

			Street Fighter II was an iconic game for arcades. Could you tell us about working with arcade soundboards on this project?

			The soundboard that Capcom was using at the time – the synthesizer, well, the sound of the instruments – was really weak. You couldn't really produce loud sounds and... whatever you did, the sounds had a tendency to be too faint (to blend into other sounds) in the arcade centres. You wanted the player to hear the sounds and you wanted the sounds to stick out, but you didn't want the sounds to interrupt the game. And I was thinking a lot about how to do that. My superiors played around a lot with the sounds, so I also had to apply various tricks. Well,  I wanted them to at least hear the drums! So I raised the volume and made sure that they heard it. Or when it came to sound effects, I wanted to create something that would catch the player's attention. I wanted them to end up hearing it! I wanted them to at least be aware of the fact that there were sounds there. 

			How do you think the music of the original compared to that of the console ports?

			Well, it wasn't like I listened to everything – I just sometimes listened to a few things here and there. There were a lot of adaptations, and I really didn't think that the original songs – well, sometimes only the melody – would be used, so I really didn't think that the songs would be used for such a long time. I'm really grateful for that! And, well, how should I put it...? Time passed and I became an adult and I feel like I'm looking back at a child. That's the kind of feeling I have.

			You were involved in the anniversay remake of Street Fighter. What was it like to revisit the songs?

			Well, I was, after all, really young at the time, so I had just started composing. Hmm... How should I put it? I can't really find the words... I hadn't studied composing, so I had to learn a lot of things at the time. Well, it's the same right now, but there were a lot things that I didn't know, especially since my background is in classical music. I really didn't know anything about the drums or the bass or... so I had to really put a lot of effort into learning those things. I think you can hear that when you listen to the songs. And since the songs are old, I didn't have the data [anymore].  I basically had to copy my own songs by listening to them. I had to listen to them and copy them. So I thought, "Why do I have to copy my own songs?!" Then, as I was copying, I thought, "Why did I do this here?" When I was making it, I thought that it was really good, but if I were doing it now, I wouldn't do it in that way. Yes, really, if I were to redo it now, I would have done it in a completely different way. So now, while accepting what I did back then, I arrange and remake my old songs. It's a really strange feeling.

			Can you tell us a little about the Mario and Luigi games? On such projects, how did you achieve the balance between remixing the classics and incorporating new material? How did you choose which elements to incorporate into your own compositions?

			Well, first of all, there was the famous Mario theme song and I thought that I had to use that. Other than that, it's just my hobby – these are the songs that I like. There's a song called "Yay" in Mario [i.e. the Super Mario  Bros theme song], and that is the standard Mario song. And the background song – I think it was for Mario III – it's something that is played in the first stage I think that is mixed with a new phrase. The song for the first fight with a Koopa Troopa – I think that is in Mario III – I don't really remember right now, but it was a song that I had a lot of fun with and that I remember very well. So, since I remember it, I thought that other people would remember it too. I though, "Hmm, what if I use a song that I really like and remember?" That was the feeling I had and for some reason or other, I selected it. I think that I didn't play most of the original Mario games. But for the games I played and I had a lot of memories of, those songs I really had a lot of fun with. 

			Since making the move to freelance, you have almost exclusively focused on writing music for RPGs rather than action games. Why is this? Do projects with a strong narrative appeal to you more?

			In RPG games, there is a story and that means that there is a last boss and an ending. And those songs you can't make until the end until the game is finished. I think it would be really easy if you could create the music for the last boss in the beginning, but there's nothing you can do; you have to create it at the end of the project. In terms of the scenario, there is an ending and the closer you get towards the ending, the more difficult it gets for me. When I have written the song for the last boss and the ending theme, I really feel like the game is finished and I feel very good.

			Many of the games you composed for have quite musical sound effects. How do you co-ordinate with the sound designer to make these fit with your music?

			Well, I'm already freelance, which means that when somebody hires me, they're outsourcing. Since that's the case, I don't really work together with the people that do the sound effects. I don't work together with anybody; it's all done individually. But I think that the director keeps track of that so I don't really think about that. But, for instancet in some instances, I know the sound creator: I know the person who makes the sound effects, so he gives me various kinds of suggestions. It's different for every projects, but even now I have projects where there is a lot of exchange of information about the project. 

			It really depends on the project. For some projects, I start working when they're in the middle of writing the story and when there are only a few pictures to work with. But lately I've been doing games for smart phones and when I work on those projects, the game is normally completed to a certain extent before I get involved. I think there are a lot of projects like that – the game is done and all that's left is to wait for the music. Those projects are quite difficult. 

			Is your compositional process similar across platforms?

			I think it's the same. I make music the same way as you would make a CD and then you use that for, say, the smart phone or... it's the same for all games – I basically have the same feeling that I would have if I were making a CD. I put all the effort I can into it.

			Whether Street Fighter, Kingdom Hearts, or Legend of Mana, you have created many unforgettable melodies over the years. You obviously feel quite strongly about the importance of melody in games. 

			There are a lot of different composers –both in Japan and worldwide with differing opinions on melodies or themes. I would say that it's my personal opinion, but... even for me, those kinds of dense melodies have decreased. Before, just as Uematsu said, for Final Fantasy for instance, in the early days the pictures were really small... there were small characters moving and had to compensate for that when you created the music. That meant that the music had to be over the top to make the game exciting. Since the pictures were so graphically simple, the music couldn't be too clearly aligned. It's just like the music for Hollywood films; the music can never be allowed to interrupt the film; it can't interfere – well, interference is the wrong word, but the viewer isn't supposed to start thinking about the music. So I think that game music will be more and more like that. But, for me, I think it's really good to have a melody, so I try as best as I can to create melodies that don't interfere with the game experience.

			Your latest work is Final Fantasy XV. What is it like to come into another huge franchise? How are you writing the music for this title to capture the atmosphere of the game and the action RPG gameplay? 

			We're producing it right now, so I can't really talk about it, but Final Fantasy  was the reason that I started working for Square. I really didn't think that I would – some time in the distant future – be in charge of making music for the Final Fantasy series. I didn't even dream about it! It's a really big title. But rather than feeling really moved by the fact that I'm working on a very big title, I feel like I'm working on a game that I used to play a lot. I'm very moved by the fact that I get to be involved in a game that I used to play.

		

		
			82. Chanel Summers 
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			Vancouver, August 2015

			Xbox Evangelist, Educator, Sound Designer

			After several years working as a game designer and producer, Chanel Summers became known as a game audio guru thanks to her work as Microsoft's first Audio Technical Evangelist, where she championed interactive audio system DirectMusic and helped to co-design the Xbox's audio system. Summers is the co-founder of audio production house Syndicate 17 and a lecturer in audio expression at the University of Southern California.

			What is your earliest game audio memory?

			My earliest game audio memory, wow. It's a terrific question. Actually my earliest game audio memory came from not hearing sound at all [in a game], and that made such a huge impact on me. One of the games I really loved and maybe this is going to date myself is Space Invaders. That was my game, and when I played it, what was so interesting and essential to me was this sort of ever-increasing speed and pitch of the aliens coming closer to my base. The bum bum bum bum...bum bum bum bum bum ... and it would just get me so tense and so on edge, and it was like, "Oh my god, it's my imminent destruction!" But one time when I played it, I don't know if maybe my parents had turned down the sound on the television, or maybe something wasn't working, the sound wasn't playing. And because of that I didn't get those feelings again of being anxious and on edge, and sort of my heart racing and my blood pressure going up. And that really made this giant impact on me of how sound was so important and how it was influencing me and heightening the emotional impact of what was going on in that game. 

			You started in game design and production and then later moved into game audio, so tell us how your experience in game design and production has impacted your audio work.

			Yes, when I first started out in the game industry, I actually started out in the field of game production and design, and then later transitioned into interactive audio technology development and evangelism. But to me this was an important thing that I actually had this background in game design and production, because what I initially got to see is that, you know what? Sound design and composition, it is all a part of game design, and game production. It's the same thing. It's not separate. I mean, really great audio design is about storytelling, and it's about providing an experience. It should never be separated.

			Do you think now, then, if you moved back into the world of game design, you'd bring something from game audio back into that?

			I've actually taken from game audio and then brought back into game design and development, devices and aspects like how frequencies can be used to manipulate human physiology, that frequencies can communicate such emotion and such feeling, and that just with frequencies alone, you can create these wonderful experiences. The other thing I've brought back is how just with audio, you can control aesthetic effects with audio. You can craft entire narratives, narrative arcs with audio. Character design can come entirely out of audio. Some of the most meaningful characters in games are defined by their sound palette. So in a game it's very much that game design, and sound design is one and the same thing. It goes hand in hand. We're just all designers. It's not that there's game designers and the audio personnel. We're one and the same. We're all designing an incredible and fun experience.

			You mentioned that audio can define a character. Is there an example you can think of where this is the case?

			I think the BioShock series does an amazing job of crafting their characters from audio. They each have their own voice and sound textures that really differentiate each character. And it's done so well that I don't have to see the visuals. I can close my eyes and just by listening to the sounds, I know which character is on the screen, and that's incredible, that the sound is so deftly done that you don't have to have the visuals to rely on. The sound is really communicating the story and the characters.

			You moved to Microsoft and became an evangelist for Xbox audio. What was that all about?

			When I first came to Microsoft, I started as a program manager on a game called Fighter Ace and this was actually the time when Microsoft was really starting its push into video games. They were really taking this seriously; "this is important, we've got to do it". And Fighter Ace was actually the first massively multiplayer game that Microsoft ever shipped, so it was pretty exciting stuff. However, during that time, Microsoft had acquired this new technology, and I went to go see a lecture on it, and it was what would become DirectMusic, and it was the beginning of this interactive audio technology, where now the music was changing, based on what was happening onscreen. And this was the most amazing thing I had ever seen. I got the white lights, the angels sang to me "woooo" and at that point, I knew, I had to work on this technology. I had always thought about audio, when I was doing game production and game design. It was important, I couldn't understand why other people never thought about it as much, or it was lopped on at the end, of just kind of wallpapered in a game. This to me was the pivotal moment when I knew I had to make my transition into audio. And so Microsoft actually created this brand new role that I moved into, which was an audio technical evangelist role, and I was working with the DirectX Audio technologies: DirectSound 3D, but also to help develop and promote this brand new interactive and dynamic and adaptive audio technology called DirectMusic.

			As an evangelist, what kinds of convincing did you have to do?

			One of the major aspects of being an evangelist is you do things through education. Promoting a new technology, the best way to do it is through teaching someone about it. Showing them how to use it. Showing them what benefits it would have for their development. So a lot of this was travelling around the world working with different development partners and educating them on the technology. I created these things called Composers workshops where we actually bought in a lot of different audio designers and composers from different game developer companies and we went through the authoring side of the tool. We also went through the API side of the tool, so we had a lot of programmers as well learning about the technology. We put on different audio summits, we had an advisory board as well. A lot of white papers, just constant education which was super super important. The other thing too is we ended up developing this little-known console called the Xbox. Really that was a great vehicle for evangelizing what audio could do, because when we developed the Xbox, audio was very critical to us. It was very, very important to us, and basically with the Xbox, the DirectX audio technologies became sort of set in silicon. Everything was hardware accelerated. We weren't really hardware designers, we were software developers and we were composers and we were audio designers and we were artists. And so we wanted to create hardware that would do wonders for the software and show off the software. So everything was hardware accelerated. We had all this DSP functionality, and we were the first ones to also have an integrated Dolby encode as well. So, we ended up creating this very breakthrough audio subsystem and that was also I guess in a way to help evangelize how important audio is and is to Microsoft.

			DirectMusic wasn't all that user friendly for composers. Was there a special level of convincing to make people appreciate it was worth investing the kind of time needed to learn that software?

			Definitely when you are creating something that is new and going away from the norms,  it's going to be a challenge. When I started out, and started working in audio, a lot of it was very much window dressing. And the whole thing is that games are non-linear, so audio should be non-linear too. It should parallel the narrative or play against the narrative. Things should change based on what's happening, or even again change things in the game. So we were doing something very innovative and breakthrough. But when you also are pioneering stuff, that's very difficult. Change and doing something new is an uphill battle, and so it was an uphill battle to evangelize this new technology called DirectMusic, so of course lots of education figured into that. I think we did an amazing job and I know people even still love it today even though it's no longer supported by Microsoft, there's people like "I really miss DirectMusic. It was terrific." And you've got now things like FMOD and Wwise and Fabric and these are all the things that followed in the footsteps of DirectMusic, but we also worked with some really terrific people who also were innovators as well. Guy Whitmore for example, when he was at Monolith we worked very closely with him and Dan Bernstein. Because one of the ways that you have to evangelize a technology is it's got to go into people's games as well and people have to experiment with it and have showcases for the technology. So folks like Guy and Dan were amazing. They were very pioneering spirits. They wanted to explore this, and so they aptly designed it into their games, did an amazing job and showed off the technology.

			What do you think are the key aspects of game audio's struggle with technology and how that enables creativity?

			I'm super passionate about the whole idea of creativity and technology in game audio, and what is art, and how can we achieve art? So one of the things that I like to say is that tools are really there to enable our vision. It's really about what we do with those tools. It's the experimentation and the creativity, and the vision we use with those tools. I believe that tools are again, there to enable us and to help us, but to never rule us. We have such wonderful tools and technologies out there now. It's amazing. Obviously we could still have more. I think we're never over that hurdle, but I think sometimes we become overwhelmed by what we have, and we become so overwhelmed that sometimes it starts to suppress the creativity. Because then we're like, "Oh, maybe I should use this. Maybe I should use this. Should I use that for this?" When first we have to think about what is our vision and what we're trying to say. That's always the most important thing. I know Walter Murch had a really wonderful quote in Mix magazine years back, maybe from 1998 or so, and essentially what the quote is saying is people eat with forks, they eat with their hands, they eat with chopsticks, but the whole thing is that you get food into your mouth. Balzac wrote eighty novels with a quill pen. We're able to do all these wonderful and creative things without technology. So it's really what we have to say. And I think sometimes we become too bogged down with all the toolsets, and so we can't see the forest for the trees. 

			So I think a lot of times it's great to get back to our roots and maybe think about the concept of "less is more". Hey what if we only use one or two tools, or we use one kind of DSP or one sort of filtering effect, and what can we do with that? Or one instrument, and how do we exploit that to create this entire experience? And there's a lot of wonderful games out there that are doing this more minimalistic approach, and  they are super artistic. It's amazing what they can do with very little. When you look at a lot of the Atari games and very early games, they didn't have a tonne of toolsets to draw from, and they did a great job, and the games were super fun. And yeah, it was a lot of bleeps and bloops and synthetic sounds, but it really kind of conveyed the game and did show off emotion and did a lot of interesting stuff. I think a lot of the times when we get away from that, we lose our creative vision.

			Have all the technological problems been solved? Are the big challenges creative now?

			I think there's always technological problems, particularly because we keep getting into new areas with emergent technology, like how is audio going to work in a virtual  reality environment? Particularly if you're doing one that's not seated, but an untethered experience. So I think that we're never over the hurdles, but I do firmly think that what we really need to focus right now is on the artistic and creative intent. I think a lot of times now because we have so many tools we start to treat audio as just assets instead of these meaningful emotional aspects that really can bring the story to life. The whole thing is, is that audio can do stuff that other things can't do. It can do things that visuals can't do. Visuals have to live within a screen. Audio doesn't. You can create entire worlds from audio and psychological subtext from audio, and that doesn't have to have this boundary. And that's so wonderful. I think going forward, one of the things we really need to focus on is audio aesthetics. Looking at different points of reference, of other artistic reference. Things like painting and sculpture and literature, and opera, and musique concrete and cinema, but not just making things high fidelity and having big live large orchestras. That's not what I'm saying when I say let's look at cinema. I'm saying let's look at the artistic intent. I think we need to look at these different aesthetic reference points, and then see what we can glean from that and bring that into our game audio designs. And then also think about the unique fact that we're a non-linear environment. So every time the game is played and replayed, things change. 

			What do you think is different about game audio?

			In both non-linear and linear audio, I see that the creative approach is very similar. And I think sometimes we get too bogged down in the fact that ,"wait, no this is non-linear, we have to create our audio in a different way." And yeah, I think the implementation and the execution absolutely is different, but I think we shouldn't think that because of that, audio has to be purely functional, and just has to do the job that it was intended to do. We can engineer and manipulate this deep emotional state, even though the user is controlling the actions. So I think that the creative process and the perspectives should be similar. The difference is of course between game audio and something like linear audio created for film or television or so forth, is that with film, obviously the timing of events is known beforehand. It's a passive form of entertainment. You know exactly when something is going to happen. At that two minute mark, that door is always going to close. At three minutes twenty five, that dog is going to bark. Not so in a game. The user is dictating the flow and the actions of the timing. So if I'm playing a game, I might take longer than another person playing the same game to solve a level, or I may take different paths through that game, and so the same things are not happening on this linear timeline. 

			The other thing too is that a game can be ten hours, a hundred hours. More so, depending on the type of game. A movie basically is maybe around two hours, unless it's an art film, and then maybe it is just like a game. That's also why you want to have sound in a game that has variation to it. That is very organic, and that kind of lives and breathes and grows with the game. Because you can have some of the best sounds in there, you can have some of the most incredible scores in there, but if it's constantly repeating, then it can get tough to listen to over a long period of time. And we start to get this sort of listener fatigue. Unfortunately that's when some folks start to turn the volume down, turn the sound off, and that's really unfortunate, so building in these layers, these non-repetitive layers to make the sound grow and evolve with the game, I think is crucial where a film doesn't have to do that. The other thing too is for a game we have to consider what platform or platforms it's going to be on, and what is the capability of the game engine? Developing for something like an iPhone versus an Xbox One versus a PS4, versus a handheld, you have to think differently. You can't just give one implementation and go, "Here you go, here it is." And then, what's the capabilities of the game engine? I can't just do what I necessarily want to do. So you sort of have to be able to engage with  the systems that you're working with, and have an idea of the technology of games so that you can create sounds and a score that really work well with the systems.  

			So you're writing music and doing sound yourself now?

			Yes, my company Syndicate 17, we're an audio production company, a curriculum development company and also we're a consulting company for different technology companies, so we help to design and create different audio technologies, and sort of work on the emergent technology space. So a lot of my focus right now has actually been audio in VR, AR, physical spaces, looking at large commercial installations.

			For me, in the situations I'm working with in VR and audio, I'm actually doing some non-game stuff, and creating giant environments, and untethered situations, so we kind of have even more of a challenge, because you're not in a seated situation. You actually can get up, and freely roam around this environment. And so now the audio is having to change based on anywhere I can move, that we've kind of sculpted out, so we're doing things where we're taking in a lot of data from sensors, and procedurally changing the audio in that respect. So some of the challenges are, how does sound propagate naturally in this environment? And how do we create the cocktail party effect? And how do we do some really interesting occlusions and obstructions within the environment. It's pretty challenging. However, what I do want to say is that even considering the geometry and physics of the environment, we never allow that to kind of squash the story we're telling. So I would rather do something that's maybe not physically correct, and maybe the sound isn't working properly within the environment, as long as I'm doing something to support the story, because the story is ultimately always the most important thing. And the characterization is always the most important thing. So even in working in these virtual reality environments, these aesthetic concepts to me are number one. Versus my implementation of the audio. One of the things that is important to me is subjective character perception. Subjectivity, the focus on the character. In a virtual reality environment, being able to step into the mind of a character, to distort and play with sound so my sonic perspective as a player becomes the characters' sonic perspectives as they go through that environment. And how does the sound change based on the psychological processes they're going through? Maybe I'm in a haunted mansion. Well how is the sound changing in my sonic perspective for my ears based on I'm now starting to panic? Or I'm getting scared, or phew, I'm out of that situation, thank goodness.

			How about music in VR?

			Music is an interesting one too. That's the thing, you know, being able to utilise music that would again work within the story, so maybe if again I'm in a haunted mansion sequence, there's a gramophone playing. Well that would be natural that music is coming from that diegetic device. But for me, just having music for the sake of music, I don't jive with that. Everything again to me has to be this holistic element, this acoustic ecology of relationships that it all works together because it's always about the story.  Essentially I see that great audio is like the drummer in the band. A mediocre band is made great by a great drummer, and a great drummer is one that always serves the song. Doesn't just fill everywhere, but does things that are appropriate to make the song better. And so things like music and sound and ambiences in an environment it all should be serving that experience. It all should be serving that story. So just to have music that is going on just to have go on, I think it breaks that. It breaks the immersion, it breaks the story, and it to me is like an immature drummer.

			Can sound design, the kind of manipulations you're talking about, can that fill this emotional need that music normally fills in a game?

			Absolutely sound design can induce emotion. I think one of the best examples is Limbo. I am a giant fan of Limbo. I think it is absolutely a piece of art. And Martin Stig Andersen who is the audio director on that did an incredible job, using electroacoustic principles. He wasn't using a traditional musical soundtrack. Essentially all the music was emerging from the sounds of the environment. And in doing so, he was able to create this very haunting and creepy atmosphere that absolutely put me on edge. It made me tense. It was not only how he designed it, but when it was sort of triggered as well. So it's definitely a timing type of thing, and thinking about where it's going to work within the environment.

			Has game audio "got there" as far as developing its own aesthetic now?

			I think game audio has really taken some evolutionary leaps and bounds, absolutely. It's really been incredible, from when I first sort of started until now. But I think we still have a ways to go. There are definitely some really innovative people doing some super-interesting things with audio. A lot coming out of the indie game movement, and the academic space as well, which is incredible. But I think we still have a ways to go, and I think we'll never be there. I think, here's the thing, if we ever say to ourselves, "We've done it, here we are. We're awesome" I think then we have a giant problem.

			But film has got there, I think, and it still manages to do some great things.

			That's true, I mean, film definitely has the benefit of having been around for a much longer time than us. So I think there's things that we have to focus on in other aspects. Dialogue as well. I think Naughty Dog has done some really interesting work of how to get more realistic and interesting dialogue performances with the Uncharted series. The Last of Us. The whole idea of an ensemble recording versus just putting people into a vocal booth. I think scripts and direction are getting better and better, and really thinking about putting people in those roles that have expertise with those roles, versus, "Well, I've never done this before, but ... I'll do it. Why not?"  So understanding who is good at what and putting them in charge.

			You've been working in education to build a minor in interactive audio.

			Yeah, I've worked with other USC faculty on creating an interactive audio minor. It's housed in the Interactive Media and Games Division under the School of Cinematic Arts, but it's definitely much broader than that, and in fact the different courses you take are not just in interactive media and game design, but you take classes from the Thornton School of Music, you take classes from cinema production. You can take classes from the School of Dramatic Arts and the whole idea though with this minor which is very much a philosophy of the Interactive Media and Games division at USC, is that this is about design. That it's not just this minor that's focused strictly on how do I create game audio, it's really focused on how do I do great things with design, but my mechanic, my design aesthetic happens to be audio. 

			I lecture all around the world, and absolutely love it. It's like being on tour. But if there's drama, it's my own drama, and I'm the only one to blame, so that's OK. And I just recently came back from India and will be going back more and more there to do more game audio education, which is very exciting. It was almost sort of like this missionary job of bringing game audio education to India. Because the thing with India is they really want to bolster up their video game development economy. But people tend to think of India as technical people, and programmers, and they want to be known for the fact that they can do content creation as well. Audio, visual effects, art and animation, and to start to create all sorts of little full game development houses in India. However, what was surprising there has been surprising every time I teach at other places all around the world when I talk to folks about game audio or I educate them or work with film and TV composers and sound designers, who want to make the transition, is that first of all, it is a change in mindset. It's different, so even though I see that the creative approach is the same, it's that mindset of thinking in non-linear ways, assessing what are the different moods and maybe intensities I want to portray, and writing in different layers and triggering different things and creating the system of playback versus, "Here's my wave files. Have at it." And being able to understand how to chop up your content or create content that can work well together. The whole idea that transitions are everything. That it's one of the most complicated things to work with, particularly in video game music. The other thing though that really comes up and is surprising is that they think that because games are non-linear, they think well maybe, you can't really have that same emotional impact with audio. That because now that the user, the player is in control of the action, they're like, "How do I engineer or manipulate this dynamic emotional state while the audience is in control? How can we create art if the audience is in control, and I can't just carefully create my sound with perfect precision?" And lastly, a big thing too, and this actually comes up a lot, with my students, is I tell them, "Sound is probably one of the most powerful narrative and game design mechanics that there are. And they're like "What? Sound is this super-powerful mechanic?" Because we're a very visually based culture, so we kind of think that well no, a lot of the narrative is coming from either the visuals we're creating or the words we're writing on the page, and so when you bring to them that audio can actually do all this and much more, that's mind-blowing to them.

			Are they influenced by Bollywood there? What's happening in game design in India?

			In India, they're really just on the precipice of getting into design and thinking about content creation. They really have been mostly focused on the technical aspects. And when I went over there, my workshops are very mad scientist meets art type approaches. They're very aesthetic based. They're very much about how do we springboard creativity. So one of the things I was worried about was that maybe it would be too design oriented and not technical enough, and plus I have all these unconventional experiments that I do like the infamous cardboard lab. Let's take cardboard and create a sound design or composition. And what happened was they actually loved it. It really spoke to their artistic philosophies. They were like, "This is something that we don't get. It's always very technical, it's always very implementation oriented." They loved being given this foundation and then allowed to find their own voice creatively with sound, which is important to me. I try never to foist my beliefs or my voice onto somebody. I just give them enough foundation and tools and guidelines  for them to then go off and explore. Because to me the whole idea with sound design or I should say great sound design is that it ain't calculus. It's not about black and white, it's about greys and it's about digging deep to find your own creative spirit. To really explore and experiment and that there's so many ways you can do something, and so many ways you can say something.

			Any last words you'd like to share?

			I think that games and game audio are only going to get better when we have this multidisciplinary approach to it. If you take something like sound design, it's a very multidisciplinary field. Really great sound designers understand not only acoustics, but they understand psychology, they understand physiology. They understand anthropology and history. And I think when people or students put themselves into a narrow box, it does not only a disservice to them, but it does a disservice to the industry. So when I have students that say to me, "Hey, Chanel, I think I want to take a class in ceramics, or a class in philosophy. What do you think about that?" I'm like, "That's fantastic. That's wonderful." And then they take these experiences and they feed them into their game audio designs and it's amazing how much richer and more interesting and deep they become. And then also understanding how they can work with audio versus just sitting with different toolsets and middleware and doing a very traditional audio engineering type approach to it. So really I think that game audio innovation is really going to come from experimental and exploratory people who take unorthodox paths.

		

	
		
			83. Yuji Takenouchi
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			Tokyo, May 2015

			Selected Credits: Metal Gear 2: Solid Snake, SD Snatcher, Mystic Warriors, Nemesis, Crypt Killer, Ace Combat X, Monster Hunter Diary, Demon's Souls, Dark Souls series

			Starting his career at Konami, Yuji Takenouchi dedicated much of his time to overcoming the limitations of the MSX and arcade. He later went on to serve as sound director for series such as Dark Souls, Monster Hunter, and Ace Combat. In other roles, he has fostered collaborations between game sound creators and serves as an independent EDM producers.

			Interpreter:  Alwyn Spies
Translator: Emil R. Nilsson

			How long have you been working in the industry?

			I started working for Konami in 1989 as a sound designer. After that I became independent and I started up my own company, making games for PlayStation for Sony Computer Entertainment. After that, in 2004, I left the game industry for a little while and worked as a manager at a technical school. Then, I wanted to make sounds for games again, so in 2007 I made my come-back at FromSoftware.

			Many viewers from North America would be unfamiliar with the MSX as a platform.  What was the process you went through when writing music for it, and were there any special challenges it provided as an environment to write music for?

			I have never received any official training in music, so even now, I can't read notes and I can't play any instrument. However, I have been in this business for 26 years, making audio for games. Even for me, this is a mystery. In the beginning, just when I entered this industry, what I really wanted to work with, was the Famicom. Overseas it's called NES – Nintendo Entertainment System. Everybody knows me for my Famicom games, but actually, I originally got assigned to make sounds for the personal computer MSX. I was quite disappointed – it was not quite what I wanted to do. Well, I was disappointed, but the Famicom mainly used the PSG synthesizer, and it was limited to three sounds at a time. But the MSX that Konami independently developed used the SCC sound chip – a special sound chip – that chip could produce five sounds at the same time. The MSX also used the PSG synthesizer, which could produce three sounds at the same time, but on top of that, Konami developed a special synthesizer for the MSX, which was called SCC. That synthesizer had extra memory for sound and could produce five sounds at the same time. So, if you add that to the sounds that the PSG could produce, you ended up with a maximum of eight sounds. If you compare that to Famicom – it's not that famous, but the things you could make with it, in terms of music – you could make something that sounded like real music. We were proud of it. We had faith in the MSX and we proudly made music for it.

			At the time, the composers wrote down the notes and then you took that and transcribed it into a system that started with 0 and ended in F. 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F – you transcribed into these sixteen digits of data and programmed it into the hardware. But since I couldn't write notes, I used the screen of the MSX and programmed the sixteen digits directly (into the hardware). Yes, what sounds had come to mind, I changed into the sixteen digits and completed the song. Then I asked my superior(s) to listen to it and they would tell me if it was OK or not. I got their opinion. Surprisingly, there actually wasn't much that was rejected. Almost all my songs were approved.  If you only have knowledge of ordinary music, there are parts that you cannot create (because game music is different). There is a certain way of making game music – I can't really describe it in words, but maybe I had some kind of feeling for it. 

			Lately, I've been talking to a lot of sound designers, and they say that at the time, most people who were working with sounds hadn't learned music at music school or at university. Some had done programming and then they were asked if they wouldn't give making music a shot – there were a lot of that kind of people (in the business). Famous people. So, maybe, that was the way to become a sound creator at the time. 

			How did you compose the music for the game stylistically? 

			Oh, that's difficult! Well, there is no right or wrong when it comes to if the music fits the world of the game or not, I think. It's just that a lot of people think that it fits when they see the (end) result. Some people might think that it doesn't really fit. So, I really think that there is no right or wrong.  Basically, you create the music at the same time as the game is being created. In most cases, you start with receiving a plan from the director. Then we read that, and we make lists and preparations in the middleware. So, while making the music, you have repeated meetings with the director and the people in the team, and you get told things like, "This is the sound we want," or, "We want you to change this sound". Then you listen to the requests and you edit and you have a look at where it's all going.

			Your most high-profile MSX game music is from SD Snatcher and Metal Gear 2: Solid Snake. Many of these games were created with a team of composers—what was the process like as far as your involvement in the team?

			When I was making Konami's Metal Gear 2: Solid Snake or SD Snatcher for MSX, I wasn't the sound director. There was an audio director and underneath him there were a lot ofcomposers, maybe eight or so. We received a request – "make this kind of song" – so we were actually told what to do. But with this one, I was completely free and I created that whole world. So the way of making it was completely different. It was the difference between receiving requests or doing it entirely as I wanted to do it. 

			Well, maybe it doesn't really sound like game music, but as for the expression, that was completely in the lines with what I do as my hobby – similar to club music. So, it's difficult to say that I wanted to express that, it was more about applying music I make as a hobby to a game. 

			I think that out of all the MSX-games that I was in charge of, I'm the most nostalgic about Space Manbow. After I had entered Konami, that was the first game that became as CD – they released a soundtrack with the original game songs. Space Manbow was the first game that that ever happened to. 

			What have been the biggest changes in game music over your career? 

			What is commonly referred to as "game music" is a bit different now if you compare it to what it was like when I entered the industry, I think. At the time, music was always playing when you played the game. Then, at a certain time, that changed and the music became a soundtrack, in the era of the ROM-cassette (the music played all the time). Then the PlayStation came and you could put real music into the games – then it became somewhat cinematic. There were orchestras and you could record instruments live. So I think "game music" changed from being something that always played in the background to something that was really more of a soundtrack. My enthusiastic fans, the people that play(ed) the MSX, they're not fans of the cinematic music – they love the pure "game music". Therefore, I think that the people who play games now, and the people who will play games in the future, will listen to a different style of music. But I still think it's interesting to look back and listen to the game music of the past. If you compare the games that I was in charge of – Metal Gear 2: Solid Snake – to the latest Metal Gear Solid, the way of adding music to the game is completely different. The person in charge of Metal Gear now – Mr. Kojima – is really cinematic; it really is like looking at a movie, but the music of the Metal Gear at the time when I was in charge is more like background music – more like game music. I think that's the difference. 

			In the recent years, you've focused on sound design: Do you think that sound design offers the same kind of creativity that you can find with music?

			I don't really know what it is like overseas, but in Japan there are a lot of composers and I think that the impression lasts longer when it's music (as opposed to sound effects). I think there are a lot of famous composers. Young people want to become music composers. They don't want to make sound effects. There are a lot of schools where you can take classes – I teach at some of them. I think the amount of people that want to make music is overwhelming.

			I don't really have a preference. I do both and I like doing both. For instance, in Dark Souls or Demon's Souls, other people made the music for those games, but I made the sound effects and I edited the voice recordings, and then I put that into the game. I put sounds to the motions of the characters and I arranged the sounds for the surroundings – I did all that by myself. I do everything from production to audio all by myself… so, as a job, I like both of them.

			You also write dance music under the name Technouchi. Can you tell us about that?

			[Holds up Japanese-only game Chain Drive] Among all the music that I have made, this is the music that I like the best. Well, I was influenced by Detroit Techno and I focused on making club-sounding music. Normally, since it's game music, you can't just make whatever kind of music you want. You have your requests from the director and you have to surpress your desires to make your own music a little bit. But this was completely free – I could do whatever I wanted; I could make whatever sounds I wanted. As a hobby, I release music from a label overseas, so it might have a taste of that.

		

	
		
			84. Hiroshi Tamawari

			
				
					
						Photo: VGMonline.net

					

					
						[image: ]
					

				

			

			Yokohama, June 2015

			Selected Credits: Vandal Hearts series, Suikoden, Azure Dreams, Twinbee RPG

			Hiroshi Tamawari helped to define the sound of Konami's PlayStation era, with his classically-inspired contributions to the Vandal Hearts, Twinbee, and Suikoden franchises. Tamawari has worked exclusively on non-game projects since, from stage productions to Vocaloid books. Believing that the role of music is diminishing in Japan's games of today, he is skeptical about returning to game scoring.

			Interviewer: Patrick Kulikowski, Chris Greening
Translator: Tomoko Akaboshi, Gerardo Iuliani

			You were involved in a very innovative soundtrack for the PlayStation, the original Suikoden. Could you tell us about your responsibilities on this project?

			The music for the first Suikoden allowed streaming and direct playback of the waveform data that was recorded on the CD-ROM. Thanks to these specifications and the fact they allowed us to make music with as much variety as we wanted, several composers ended up taking part in the project, the main one being the composer and sound director Miki Higashino-san. I had two main responsibilities for the game: the world map music and music for some additional scenes that were added after the main development was complete.

			While much of the game's music was streamed, the music for the world map had to be played back through the internal sound fonts, as they required having the map data read from the CD-ROM's contents. However, pretty much everyone in the composer team were in teams that developed for the Sega Genesis right before this project, and thus there was next to no one who knew how to work with the PlayStation's internal sound fonts. In fact, I think this game was the very first one in which Konami used the PlayStation's internal sound fonts for music creation, not to mention one of the first in general [The game was released in 1995 in Japan]. But I was assigned to a PlayStation development team before they did, so I had a little experience in working with its sound system.  

			My first work at Konami was Twinbee Taisen Puzzledama, which I spent making arrangements of pre-existing songs from the Twinbee series. This game me some experience using internal sound fonts. Since Higashino-san had already composed the melody we would use as the game's main theme, we ended up making the world map music as a variation of that melody, which could be interweaved with the finished main theme.

			You first gained the attention of Westerners through your soundtrack to Vandal Hearts. Could you describe your composition and production process for this game? What kind of software did you use for the orchestral sound?

			In contrast to Suikoden, the entirety of the music for the Vandal Hearts games used the sound fonts of the original PlayStation. The main director demanded that we didn't access the CD-ROM at all because the game would need to constantly read other data like the image files. That said, while the music ended up being entirely made on the internal sound fonts, there were a few scenes in which no image files were being read. For these, we could call up waveform data directly from the CD-ROM in order to play the sound effects. I wasn't in charge of them though, as we already had a sound effects specialist on board.

			When I worked on the original Vandal Hearts, I didn't really that deep knowledge on how the PlayStation's internal sound fonts worked, so everything was done through to the company staff, which made it far easier to try to experiment with the music. I also used internal sound fonts for the entire duration through trial and error. By the time I worked on Twinbee RPG, I had a a better knowledge of the basics and working in this game gave me the chance to learn many things about how to work with them. By the time I worked on Vandal Hearts II, we had several development tools prepared for it, including some that were exclusive for the soundtrack, so working in this game gave me the chance to learn many things about how to work with them.

			Could you elaborate on how you manipulated the internal sound fonts to achieve such rich sounds on Vandal Hearts II?

			The PlayStation's internal sound fonts are played by using a sampler system in which the pitch is changed while the compressed waveform data undergoes decompression. Since the sounds of the samplers and synthesizers (like Proteus 2 made by E-mu) are imported as waveform data, we edit them as sample data that will be read by the PlayStation. As the sample data requires very little memory space, we can create loops in almost the entirety of its waveform data. I remember that I also made loops for the cymbals and drums.

			I remember that, while the PlayStation internal sound fonts could be played at the 44.1KHz sampling rate that is used by normal music CDs, that would make the sound too stiff. That was the reason why we lowered the sampling rate to 38KHz, which also helped us to save memory space. Furthermore, we also applied digital equalizer processing to the samples we utilized, and we tuned the sound quality in order to give it the same orientation and depth an orchestra would naturally have. I remember it took us about two full months to complete all the sample data editing work I just described.

			As for the making of the sequenced data, we did so through Logic made by Emagic Ltd. (now owned by Apple), which was distributed within our company. As the PlayStation uses a MIDI conversion system for its instrument data, we ended up making the sequences for the music while playing the MIDIs from sequencer programs and such executed through a PlayStation emulator. And I have to say I still continue using Logic to this day.

			Vandal Hearts II's music was a very different in comparison to the original Vandal Hearts. What constituted this giant leap in audio quality? How did this influence your compositional approach?

			Music-wise, the score for the original Vandal Hearts was jointly composed by three people. I was still a rookie back then, so I participated under the lead of the two people that were my seniors at the workplace [Miki Higashino and Kosuke Soeda]. 

			As for Vandal Hearts II, I was chosen to compose the entirety of its score after I asked to handle it alone. Thanks to this, I was able to much more tightly knit the relationship of the main theme and its variation between all the songs. I created many theme variations for the development of the story, and integrated many core themes and leitmotifs so that they would call to each other. For example, the prologue song repeats an ostinato (E-F-B) for its duration, which also corresponds to the leitmotif for the enemies. I placed variations of this sound pattern in several of the battle songs that can be heard in the game. This particular point is the largest difference between the approaches that were taken for this game and for the music in the original Vandal Hearts.

			I also made the music match the speed at which the game's text advances. The game waits for a bar to repeat and uses this as a signal to display the next line of dialog and the next bar in the song. As those who are familiar with the scores for musicals should know, the lines said by the characters during a play advance in real-time according to the timing given by the music cues. For matching the speed at which the players cleared the text boxes in Vandal Hearts II, I made several passages that develop sequentially without the music getting interrupted. This was thanks to the sound programmer making a special program for this purpose.

			And one more point is that I tried using musical expression methods that hadn't been used in game music up to that point. For example, the sound of the windmills spinning, the cries of the bugs and nightingales during the evening, the bewitching sound of the wind blowing through the windows, and the sounds of the waves and the seagulls at the harbor… All these sounds weren't used as sound effects, but instead integrated into the songs themselves, which is a method of musical expression that's widely featured in the music for operas and ballets.

			There seems to be a lot of influences from classical music around the world in this game. Could you elaborate on them?

			Vandal Hearts II's story is themed around an ethnic conflict. Since it's a story about several fictional cultures, at first I didn't really know how I would express it through music. So while it'd be very simple to do something — like say give culture A Russian-sounding music and culture B Spanish-sounding music — that'd take away the fictional element these cultures were supposed to have. Music is importantly a partly cultural element, so if I took this approach, the music would end up echoing the cultures from the real world regardless of what I did. So while obviously it had to have ethnic elements, I needed to make music that didn't resemble those produced by any real-world cultures.

			So I kept in mind the classical music that was composed in the core countries of Western Europe: Germany, Italy and France. I also did the same for the classical nationalistic music composed in the countries around them: those countries took influences from Germany, Italy and France and used them to produce their own kinds of music. To give some examples, these are the kinds of music I referenced:

			For the music from Germany, J.S. Bach and Brahms. For the music from Russia, Stravinsky and Khachaturian. For the music from Spain, de Falla and others. For the music from Hungary, Kodály and Bartók. For the music from Czechoslovakia (Moravia), Janáček. For the music from Scandinavia, Grieg, Sibelius and others. And from the Orientalism music, I referenced pieces like Rimsky-Korsakov's "Scheherazade", Ravel's "Rapsodie espagnole", Respighi's "Belkis, regina di Saba", and Prokofiev's "Scythian Suite". Only by separately imagining all these kinds of music, and possibly mixing them, could I express the image of a multicultural fictional world.

			Would you consider Vandal Hearts II your favourite game project?

			Actually, Azure Dreams is the soundtrack I like the best from all the ones I made during my time at Konami. This was the project I worked on between Twinbee RPG and Vandal Hearts II, and I was in charge of composing its entire soundtrack too. Since the story took place in a desert city, the director told me he wanted Arabian-style music for it. As I studied the music from the Arab countries, I was able to make all sorts of eccentric songs. I also made the melody that I used as the main character's theme to receive variations depending on how much the player advanced through the scenes for the battles that take place within the tower, which serves as the core of the game.

			You left Konami after completing Vandal Hearts II to pursue a career as a non-game musician. What made you decide to leave Konami and the videogame industry?

			It's because game music has too many battle tracks! There are always demons inside the enemies, people exposing their ambitions, and a need to always fight something. However, fighting isn't everything there is to the world: there are also moments shrouded in peace, love, and fun, which are what push these ambitions back and allow us to bear with the sadness. I didn't think it was very good for my own music to lean solely towards fighting. At the same time, I strongly started thinking that I wanted to try out making music for the musicals and operas I was so interested in since my college student days.

			 What kind of work have you done since leaving Konami?

			After I became a freelancer, I staged an independent musical version of Hans Christian Andersen's The Little Match Girl, translated several Broadway musicals, and even composed and wrote lyrics for some commercial musicals. In the last few years, it's been pretty popular to publish internet songs made with Vocaloid (singing synthesis software by Yamaha), so I took the chance to start making lyrics and compositions for official Vocaloid demo songs. My latest work is VOCALOID Opera Aoi [a complex stage work blends Japanese folk music with vocaloid elements and techno elements]. And on a related topic, I've also published a book that explains how to use the Logic Pro X and Vocaloids. 

			What interests you about Vocaloid? Where do you stand on using them compared to human voices?

			Synthesized voice technology is a field that is quickly developing thanks to increases in the processing power of PCs, and I think it's going to develop even further in the future.  However, I really don't know if the people that make music using them, or their listeners, will actually respond well to voices that don't come from an actual person [Vocaloid voices were created by taking voice samples from seiyuus, e.g. Hatsune Miku is based on voice samples from Saki Fujita]. After all, the performers and the audience tend to prefer more realistic voices that sound like an actual human singing. I think that understanding this trait — and using technology to create a machine that sounds exactly like a human does — is something that fascinates a lot of people.

			But if we're talking about genuine musical expression, if anyone wants a real voice it would be better to just make an actual living human sing, as there's really no point in making a performance with machines instead. So I think it's more possible for expression through synthesized voices and their reception to develop in an entirely different direction from real voices. I don't know yet if they'll come up with mixed performances of actual humans and synthesized voices singing together, or if they'll make entirely new voices for the synthesized ones.  The possibility of giving the synthesized voices a use as a new instrument created in this time period is something I have to think deeply about as a composer living in the present era.

			There is a significant fanbase interested in your works. Have you ever thought about returning to game music as a freelancer?

			I just don't want to continue writing the same kind of music, i.e. battle music, for a long time. So if I get offers to write music for a game, I'd like to be in charge of the musical approach.

			 Do you think the industry has significantly changed in the many years you have been away?

			The style from several years ago in which games take a long time to complete is becoming more and more of a rarity for the products that are currently being made. At the least in Japan, the market has mainly shifted toward games made for smartphones and handhelds, with puzzle games being the most popular among them, making them pretty convenient for killing time. And in these games, neither music or sound effects play important roles. As a first-world country that has a severe problem of declining birthrates and aging population, we have fewer young people that have lots of free time, and that's why I think that there's now more games aimed to adults that don't have much time they can freely spend.

			Aside from mobile games, there's also a lot of MMORPGs being played through the internet, which require a considerable investment of time. However, the core of the fun in them are generally the communities established between fellow players. And even if they are games, the music has next to no importance in the titles in which the main point is moving one's body around, like in the case for Wii Fit. There are still a few games nowadays that do place emphasis on the music, like rhythm games, but since they don't have a framework similar to a play's production, playing them is pretty much playing a game of make-believe that uses famous preexisting songs.

			When I think about that situation, I notice I could have never predicted long ago the important point to which the current game music has gotten. As memory constraints are a thing of the past now, it's possible to play realistic ambient sounds and accompany text lines with full voiceovers. And when a good experience already exists, we shouldn't add more music to it: making a work overproduced ends up turning it into something stale and cliched.

			Thinking about it, I have to say the game music from the previous century — the ones featured in the Dragon Quest, Final Fantasy and Super Mario series — were quite the progressive things due to having been created under so many technological restraints.
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			Kyoto, May 2014

			Selected Credits: Bionic Commando (NES), Strider, Little Nemo, Sweet Home, Street Fighter 2010: The Final Fight

			Junko Tamiya is the composer behind Capcom's Strider, Bionic Commando, Little Nemo, and Sweet Home. All were composed in the space of just four years for the NES. After 25 years away from the scene, Tamiya finally announced her return to the scene at the Japanese chiptune festival BitSummit in 2014. 

			Interviewer: Chris Greening, Alexander Brandon
Translator: Alex Aniel

			When did you begin taking an interest in music? How did this lead you to becoming a composer at Capcom?

			Ever since my childhood, I found that performing music was something that I liked doing. However, I hadn't realized that there were potential careers in music, so this didn't lead me to becoming a composer at Capcom per se. Instead, I learned about openings in the sound team at Capcom from my university.

			Strider and Bionic Commando are among the best-known soundtracks of that generation. Can you describe what kind of sounds you used for those?

			I needed both musical and technical skills in order to compose these titles. In both cases, I used MSX and a keyboard for input. However, whereas I relied on FM sound sources for Strider, I used PCM for Bionic Commando.

			The soundtrack for Strider features extremely memorable main themes. Could you tell us about how you created these great melodies and what they are intended to represent?

			I think, for any game music theme, the music is made to fit with the game's world. For Strider, I was told that there would be an emphasis on emotions and feelings, so I composed the tracks with this in mind. Afterwards, I was detailed about the game image that the planner was strongly pushing for.  Creating music to complement that image took quite some time. That's what led to the main theme and the distinctive rhythms. Once this framework was established, I made the music as I liked and saw fit. The first song was actually inspired by tubular bells.

			You were also responsible for adapting the soundtrack for the NES version of Bionic Commando. How did you go about arranging themes and composing new music for this soundtrack?

			For Bionic Commando, the arcade version already featured two great songs in it. As a result, my supervisors asked me if I could make something along the same lines. Nevertheless, the composers of the two arcade songs asked me to still create the songs as I (Tami-chan, as they would call me) wanted to. I relied on the differences in the storyline between the NES version and the Arcade version to give the NES music some of its character.

			While the game wasn't localized to the West, Sweet Home is notable for being the first true survival horror game. How did you approach writing its soundtrack?

			For Sweet Home, the planners told me to make scary music from the start. But to be honest, I was very weak at horror scoring. To prepare, I listened to the soundtrack of a horror movie… it's been a long time, but I think it was Hellraiser. Either way, I thought the music felt scary, yet also quite beautiful. This inspiration allowed me to approach Sweet Home with some flexibility.

			In an interview reuniting the Mega Man 1 & 2 sound team, the artists said there was some collaboration between the Capcom sound team. Did you ever work with other Capcom composers? Were you given direction for your scores by the team leads, or did you come up with themes entirely on your own?

			There were times when I did arranged versions or collaborations with all team members. It was fun. [Tamiya made both a solo arrangement and a collaborative arrangement on the Strider Hiryu ~ G.S.M. Capcom 2 album]. Usually, composing music for a game is a one-person job. However, when I was in the middle of an idea drought, I would look into other movies, books, paintings and songs, discuss them with my colleagues, and then gain inspiration from them.

			Many composers from Japan would use nicknames, for example your Gondamin and others such as BunBun for Yasuaki Fujita. Why was this done? Did it worry you that you might not get the recognition you deserved?

			I was actually credited under a number of aliases at Capcom. I think it's just because it was company policy at the time.

			Are there any other projects you were particularly proud of?

			For Little Nemo: The Dream Master, there was a change of plans and I was assigned to the game as a result. I worked on this at the same time as Street Fighter 2010: The Final Fight. Nemo featured a genre I had not dabbled in before, but I made something fresh and was able to get everything done. For example, for the opening theme, I conveyed the sound of an amusement park with a barrel organ and incorporated distant waves and fermatas, among other musical features. It was easy to imagine how everything would turn out like, so this was a smooth project for me.

			After wrapping up work on Little Nemo and Street Fighter 2010, you left Capcom in 1990. What have you been up to since your last project?

			I continue to work as a musician. I mainly do arrangements for live performances, stage music, and such from time to time. I also sometimes produce Japanese classical music and work behind-the-scenes in stage productions.

			You marked your return to game audio by attending BitSummit 2014 with several fellow Capcom composers. What did it feel like to attend this event? How does it feel to return to the field of chiptune music through Brave Wave Productions?

			I felt that BitSummit was a gathering of very genuine people, and where quality products will emerge. It felt good to be there. Through Brave Wave, I am currently contributing to an original album called Project Light along other ex-Capcom musicians. I hope you look forward to it.
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			Seattle, May 2015

			Selected Credits:  Q*Bert, The Hobbit (pinball), AC/DC (pinball), Transformers (pinball), X-Men (pinball), Tron: Legacy (pinball), Monday Night Football (pinball)

			Active in the games industry since 1980, David Thiel was responsible for the audio of many of the earliest arcade, Commodore, and Coleco titles. In perhaps his most famous role, he served as the architect of Q*bert's voice. From the late 80s to present, Thiel has focused on pinball machines; he has kept up with the latest technical demands while managing many licensed titles.

			Please tell us the story of how you got into game sound.

			I wasn't trying to get into game sound. I was working at an insurance company doing mainframe stuff, and it was a disaster. They had a ten-year backlog in applications, and I was an Apple II hobbyist, and I knew that microcomputers, which at that time were regarded as toys, could really solve a lot of these problems, but it was hard to get any traction in an IBM shop. So I was really looking for some kind of gig where I could stop doing this and work on 8-bit micros. So a headhunter got my name somehow, I don't know. And said there's this game company. And I liked games. I had played games on breaks when I was in a rock band. I thought games were fun. So I said, "OK," and I got a job at Gottlieb. They were starting a game division because they were a pinball company and they desperately needed to have video games.

			When the first game started becoming mature, I'd been doing graphics utilities. When the first game started becoming seriously mature, a game for Tim Skelly, I befriended him and he knew, because he had already done six or seven successful games, that audio was important. And so the game needed audio. Of course, they get pretty close to the end before they go, "Wait, it's not making any sound." So I raised my hand and said, "I'm your guy." And I got the board from the pinball group, and a little bit of sample code, and it was a completely soft system. There was no sound hardware per se. It was an 8-bit processor, no memory. No ROM, no nothing. And an 8-bit DAC. So you wrote algorithms that literally moved the speaker to 256 positions, and the way you did that resulted in sound, if you did it right. So that's how I got into it, and it was very rich, very frustrating, very interesting. 

			Reactor was the first game, and that was—I was proud of that one because I looked around at what other people were doing. It was either no sound or no music in these games, or little beeps and boops. The Japanese were very fond of what I thought was organ demonstration music from the mall. It was kind of...you know. And I thought my audience, the audience who does this, are thirteen-to-seventeen-year-old boys. And what do they want? They want rock and roll. So Reactor rocks. There's a riff. There's a fairly nasty distorted riff algorithm that I figured out. And Reactor rocks. I was very proud of that. I thought,  "Yes, I nailed it." So Reactor didn't sell all that well as a game, but I was very proud of that [game]. And so that's how I got into it, and from that point on I never looked back because this was the perfect career for me. I'd left music, and become a programmer because I really liked technical stuff and I liked programming, and to be able to reunite these two things was perfect for me.

			Why was there no audio hardware on the board? Was it an afterthought? Because Gottlieb at this point had had years of experience making pinball games.

			Japanese games, who were really your competition at that time, used a little piece of custom hardware that generated the sound and then they just used the microcomputer to control it. There was a lot of square wave stuff, and so you're very limited. The palette was extremely limited. You're just really taking square waves and driving them crazy in pitch and frequency.

			[Points to sound board] That is the Gottlieb sound board. So there was sound hardware, but on that board, there's nothing that makes sound except the converter. So the thing that makes sound is software. You write algorithms and that wiggles a voltage around. And that voltage is fed to an amplifier, and that amplifier moves the speaker, and it's literally that direct. So any sound that you can write an algorithm for within the limits of this board which are incredibly tight, I mean, here we are all these years later, but this board ran at less than 1MHz. We now run at GHz. So thousand times less clock, and this board has 128 bytes of memory. Anybody's wrist watch has more memory than that. It has 4000 bytes to store things. Well, obviously, you would think you would use this as a sampling system, but the amount of sound that you can sample is 4000 bytes, well, that's it [snaps fingers]. That's the recording you can sample. So obviously every sound that you have, if you're going to make a game, has to be an algorithm. You can think of it like a vector game. It draws a waveform. And that waveform makes sound. And so none of the things that I brought to this as a good old fashion analogue synthesis guy with a Mini Moog or an ARP Odyssey, none of those things apply, because I knew what I wanted to do, but within the limitations of this system, how in the world could I do any of it? It was a weird exploration in just writing a lot of code. "Oh, that either doesn't make a sound, or it makes a terrible sound." You just wrote a tonne of code and then, you find one. That's a happy day. And management goes crazy because you're spending all this time throwing code on the floor, and you can't do that.

			So you created the sound boards for Mylstar electronics.

			Yeah. Well, OK. We used this board for most of the games, and then I got a chance to design a better one. And so I—basically that board had that stuff plus another processor, a couple processors. And then I was going to use two of the sound chips from the Commodore 64. The famous SID. And I had a prototype of that board, and I had the system software written and I was writing stuff to test it, and it was awesome. It had great capacitors on it so we could tune the filters to go into resonant howling, and I had this Jimi Hendrix riff playing on it and I just thought, "This is going to be great. And nobody has ever done this." And then the guy from purchasing walked in. Because it was a single source part, he said, "Well, we can't use this. Because it's a single source part." So, then we stuck two square wave chips on it, and it wasn't the same. But Mach 3 used that sound board. I got Mach 3 about half-way done, and I could imagine the coin-operated game crash in my mind, so I left the company, before, just before that game was put out.  I'm not a double-E [electrical engineer], but I'm an architect. I say, "This is what should be on this board, as the user. I think it should have these parts, and you should configure them this way."

			You mentioned you started at Gottlieb just as they were making the leap into video games. Was there a lot of desperation in the pinball industry at the time? Were video games sort of taking the lunch of the pinball companies?

			Pinball was in desperation? Yes. About three years earlier, in the late '70s, Columbia Pictures saw how much money was going in in quarters into these games. Very, very beginning of this in lobbies of theatres and stuff, so they wanted to hedge their bets and get into it, so they purchased Gottlieb, the pinball company. Only then to see that not be a terrific investment because at that time it would be Space Invaders and then Pac-Man. These games that occupied less floor space and required virtually no maintenance and were making more money, so operators were not buying pinball machines, at least not in the U.S. So it came down from Columbia Pictures to Gottlieb that they had to have video games. So they actually did what Bally did. 

Bally was another pinball company, right? Chicago pinball company. They went to Japan, or went somewhere, and licensed two games and manufactured them. And they were dreadful. And they couldn't give them away. New York, New York and I forget the other. It was a tank game. Terrible games. So then Columbia Pictures said you've got to do something else. And Williams, on the other hand, had created their own in-house group to create video games. And their first one was incredible. Defender. Eugene Jarvis. Terrific. So they said, "Well, you're going to create your own group to make video games." And so I got hired into that. So in the ground floor people were trying to figure out, you know, I came from an insurance company. What are you going to do? I'm going to do sound! It's like: Uncle, you know, has a farm and..."Well, let's put on a play." It was that kind of thing, almost. Except they had hired one guy who had a lot of experience making hits with vector games from California. A guy named Tim Skelly from Cinematronics. So yeah, pinball was at a very low ebb in that time, and then when they moved us from our little crucible place where we created the first game and moved us to North Lake, Illinois, where the pinball factory was, into new offices. The pinball guys weren't all that inviting, and saying, "Gee, come on in," you know. We definitely kept to ourselves.

			At what point did Q*bert come into this?

			Q*bert was the third game. There was Reactor, which didn't test that well but they had to make it, you know? So I think they made 3,000 of them. And the second game was a superhero game that just never made it. And we can spend a while talking about it. It just didn't happen. There was a guy from Bell Labs who we had hired and he was helping. It wasn't his game but he was helping the superhero hit buildings and knock rubble off and hit detection, and he saw some graphics that Jeff Lee was working on, thought they were neat, and they sort of got together and Jeff  Lee also had this funny character, and so then they started animating it around the screen, and then somebody came up with the idea, "Gee, what if when you went places it changed the colour of the thing. Our system can do that. That sounds like fun." And so then they had sort of a game going. 

Meanwhile, I'd been working on Reactor sounds. And the board talks. The sound board talks. There is sound hardware on the board. It's a misnomer. There is speech hardware on the board, from the Federal Screw Works. That's the name of the company, I'm not kidding. And it becomes incredibly appropriate if you are tasked with the job of trying to make that hardware talk. It was really primitive and awful. And you get the job of, "Here, we want the game to say this: ten thousand bonus points." And that's how they wanted it to say it. And you make your best effort, but you have no tools. You have a chip, and it responds to about sixty-four different codes that are related in some loose way to English phonemes. So you go to a dictionary and you see how "ten thousand bonus points" could be broken up by the dictionary, which phonemes, then you try to figure out the correlation between that and what the Votrax chip thinks they are. Then you feed it to it, and have it say it, and then it makes "men maoutha momu moit." It makes something you can't understand at all, so you keep doing it and feeding it strings of phonemes until you get something close. It was a terrible experience. So especially that particular phrase.  I could say "ten thousand" no problem, but all attempts at saying "bonus points," even when I thought I'd done it. People, I would..."Here, come here. Listen to this." I'd hit the thing and they'd go, "What are bogus points?" "No, no—BONUS points." "No. It said bogus." "Go away. Go away."

			So, in frustration, and I know nothing, I haven't even seen Q*Bert. I know nothing. The tech who was with me we were just moaning. He was in deep sympathy with me, because I had been spending several days. I was I'm thirty years old. I'm a grown man trying to make this chip say "bonus points" for two days, and I'm not happy. So we said, "Well, what if we just stick random numbers in the chip instead of worrying about phonemes? So we just give it a string of random numbers." I have a random number generator I wrote. It just makes random numbers. And it was magic. "Wow, that's cool. I don't know what it is, but that's really cool." And then within a few days I went downstairs and here's this character bouncing around, and then these enemies and I said, "Boy, have I got something for you." And that's it, it was one of the greatest moments of serendipity in my career. Because it's not like we developed Q*bert's voice. I developed a voice, and then I saw Q*bert, and I said, "Let's put these two together. If I can talk the programmer into it." Warren's a really smart guy and he was like, "Oh yeah, let's do that." So that's the story. Now, I have to amend the story slightly, because I was humbled recently. I found a website where somebody has put you type in text and it sends it to a real SC-01 chip,  the Votrax chip, and then it makes a recording, you can download and then you can hear what you type. So I put in "ten thousand bonus points," and got it back, and it said, "ten thousand bonus points." So, OK, had I been more diligent, had I spent four or five days, maybe we would have never had Q*bert's voice. So. I don't want to malign the chip, it can do it. OK, fine, that's my revision. OK, it can do it. It still doesn't do it very well.

			And Q*bert would never have become this famous little swearing guy.

			That's it. That's it and the legs that it has. The longevity. The fact that it was in a big movie last year, and it's going to be in a new movie coming this summer.  There's a crazy movie coming out I forget its name, and it's going to feature Q*bert once again, and I'm like, "Wow, boy, would I love to have a piece of that action," as its creator.

			Even during our Kickstarter campaign, people were just like "Q*bert's voice!" You've got Q*bert's voice!?" Everybody was really excited about Q*bert's voice. You must be tired of it, though?

			No. It was so easy to do, right? I mean, it's conceptual art, right? It's really hard to take California hillside and cover it in orange tarp, but the artist doesn't do that. He just comes up with the idea. Hey, let's take a giant orange tarp and cover some hills in California! That concept, was the thing. And in the late twentieth century in art, instead of being like Salvador Dali or going back to the great artists who spent days and days and, say, working in still life and it's all technique, we have modern art that is so much about concept. Wow. And once you've seen it and appreciated it and had a moment with it, then it's gone, you know. So I did Q*bert, had my concept, and it's just because it's interactive, because the game is feeding it random numbers, so it keeps saying unique things. They all kind of sound the same, this language you don't understand, like most languages you don't understand sound like gibberish to you, but it creates an endless stream of that. And some people insist every once in a while that it says profane things.

			Was this the first voice in video games? I know there was some in pinball...

			No. No. The reason that chip is on there was Gottlieb's response to Bally. A woman composer who does a lot of TV jingles, Suzanne Ciani, did a game for Bally that had speech in it. And then this sound board was used in a Gottlieb pinball called Mars: God of War. So the whole novelty of having speech in both video games and pinball had happened at that time but they were all up against the same technological problem. There's no space. It was very hard to even have 4,000 bytes of memory. I had to fight for that. And you can't store recordings of speech, so you now have to create them. So you need a synthesizer. So Speak'n'Spell technology was basically on the second sound board. It was a TI chip that could synthesize speech after a fashion, but none of them sounded...We're very sensitive to speech. So you know, now that we've got literally gigabytes to fill we can have all the speech we want. But yes, there had been a few...it was like the race...who is going to have the first talking pinball machine? And Bally, I think, was the first. And if it's not the first, it's like the most highly regarded first ever, because of what Suzanne Ciani did.

			So you then left Gottlieb and went to work with Action Graphics, which is a kind of a Bally spinoff, or somehow affiliated with Bally.

			Well, it came to be because they created a home game console. Atari created a home game console that was wildly successful, and Bally created a home game console which was technologically superior, but caught fire. So they weren't successful. But, you know, you launch a console you have to have lots of software, so they created a bunch of software. But the console caught fire and had servicing problems so it never really was successful. But they had all this software. So then, moving on, there are new consoles. So they wanted to port their body of work to new consoles. The ColecoVision, that's a new console, or the Atari 5200, those things were all...so this company was created to do that. Initially it was created to do that, and we did some of that. But eventually the company created new games for publishers. Winter Games was probably the biggest thing they ever did. That was a port, it was tremendously successful on the C64 and then it was ported, I think, to eight more platforms. There's a Macintosh version of Winter Games. There's a PC version of Winter Games. ColecoVision, and on and on. So that was what companies did at that time. You first proved your worth as someone who can take a game, and port it to a new system. So Action Graphics did a lot of that. And once you proved to a publisher you were worthy, you get to do an original game. So we did three or four original games, of varying success. Winter Games being the big one. And that went out of business, not due to they weren't good at it, but they had a terrible business model and the way they organized things. They went under, so out of the ashes of that, three of us started a new company.

			Artillery Duel was on the Atari 2600. Do you remember the peculiarities of the TIA chip?

			Yes, well, that's the only 2600 I ever did. And it didn't have enough bits in its register to define pitch to actually do real just tuning. You kind of get in the cracks and stuff, but Atari sound chips were very interesting. They had found a place with the fewest number of transistors to make really interesting sounds by implementing random number generators, and when you do it in software, you want to use a whole lot of bits. It's really just a big shift register, okay, so in software it's easy. You take three bytes and you shift bits around through there, X and OR-ing, and you do silly stuff and you make a pseudo-random thing. If your shift register gets really small, like three bit, four bits, or eight bits or whatever, the random numbers get much worse, but sound interesting. And even the 2600 started doing that. That was their trick. They had a patent on that. And then the I want to say Pokey, but that's not it. There was a name for the chip that was in Centipede and all the Atari 8-bit games that is also in their home console, same chip. And that chip exploits that trick quite crazy. There are four different lengths of shift registers. So the shorter they'd get, they are still not making a square wave, they're making sort of bizarre pulse-width square wave thingies. But they're dynamic and they're interesting. 

So even the 2600 did a little of that. But like everything on the 2600, all that box was supposed to be was a Breakout machine. Be able to program twelve different kind of Breakout games. And the fact that insanely good programmers were able to do River Raid on it, or Pitfall, you know, was remarkable. And the sound was kind of like that too, but I think the sound was better than the graphic systems. You know, neither of them were very powerful, but it was hard. The thing is working for Action Graphics and doing all these conversions, my life changed from month to month. "Do a 2600 game." Well, what's on it? At least I knew what the processor was. "Do ColecoVision." Well, that's a whole different thing. Z80, and it's got a TI-square wave sound chip. Now let's do the Atari, which has the Centipede sound chip on it. Whole different thing. And so I worked on them all. To the point where then you get to, you know, like the Amiga, and that's completely different once again. It was the Wild West back in those days for audio because you never knew what your hardware was going to be.

			You also did a PitStop conversion for ColecoVision. Do you remember much about it? It was a programmable sound generator chip.

			Well, that's too noble a phrase. Square wave. I mean, sound generator? No. Square waves. Square waves are the tiniest digital subset of all sounds that can be made. They're just square waves, and why are they square? Because that's the simplest thing you can do in digital technology. They're on, they're off. OK. They don't have to go all the way up so we can have fifteen levels of volume. Go nuts. So you have, I think they had 12 bits of pitch definition, so you had enough to be able to do equal temperament. You could actually play scales and stuff with them. I think there were three channels. And now when we gotback and people play retro game sounds and stuff it's all square wave, because that's the cheapest technology that you can use to make sound. I mean somebody says we have to shave sound because games have to have sound, what's the cheapest way we can do it? The TI sound chip. I'm sorry, General Instruments. Sorry TI. General Instruments was the one who did that sound chip.

			This drive for cheapness—I know that was right across the board, but was there any sort of consideration as far as, hey, wouldn't it be great if we spent another dollar on that chip, we could do all this other stuff?

			No, no. Not as far as I can tell. This is the über issue with sound, right? Whenever there are trade-offs to be made, they're made with your brain. People make decisions with their brain. Human beings' brains are really driven by their visual cortex. We have a lot of processing involved with sight and a huge chunk of our brain involved in trying to deal with that stream. We also have some audio processing which is good for speech and stuff and lets you enjoy  music, but, basically, for most people, I won't say everybody, but most people think with their eyes, think in visual terms. So any aspect of sound that you want to talk about, its out of sight, out of mind. If you can't see it, you don't think about it. And when you finally think about it, and you've made your budget, and you're doing all these things and made all these visual decisions and it has to make sound, well, we have two dollars left, what can we buy for two dollars? It's got to make sound! We can get desperate, but no people are not thinking with their ears and not thinking about the incredible, good sound for entertainment. I think it's an equal partnership and I think all the good directors will freely admit that. That's why Spielberg insists that John Williams is the composer. In most mediums, the good people who do stuff understand that the contribution of sound is probably an equal partnership to visuals. But it's really hard, at times of budgeting and everything else, to get ten percent of the energy. Whatever it is. So I always think of sound as the ten-percent solution that gives you fifty percent back, and, if you can, just give me ten percent of everything. Ten percent of the budget. I need ten percent of the bus bandwidth, and I need ten percent of the storage, and ten percent of what you have on the system. If you give me that, I will give you an impact way out of line with what you've spent. But a lot of these solutions are two percent. 

			And the minute you get to consoles, you get to soft consoles, right, where there isn't a sound board. I came from coin-operated games. OK. Where I had a sound board, my own sound boards, my own sandbox, I can do anything I want. The minute I went over and I'm working on a C64, I'm sharing a processor. I'm sharing memory space. I'm sharing memory cycles and everything. I do have a sound chip, and that's probably the best case in that time frame that you ever had. SID was a terrific sound chip, but, still, to drive that sound chip I had to have an incredibly tight, incredibly small, incredible sequencer that would instruct SID to do things.  And it had to be very, very tight because they had the game graphics that are working, you know. Pit Stop is working on the C64. And then the sound system, they had the sounds and they start dropping frames. Uh-oh. The sound system is gone. Come back when it's not hogging up whatever resource is causing the problem. So that was a very rude awakening, going from coin-operated things to console games where my code exists within the same context, as basically I was seen as a parasitic element in the group that happened to make sounds. I was always added at the end and they were already over-tasked. They were already—there was no space, so the sound systems not only had to be extremely light-weight in terms of their CPU usage, they had to have an extremely small footprint both for the sound system and any data that was to drive music or sound effects or whatever, so the sound systems that I wrote had all these things in it to take advantage of the natural repetition. So sound systems that I started writing had subroutines. Gee, that's like the verse in a tune. You could play the verse again. And I don't have to represent that in memory again. I just have a token that says go off, go off to a subroutine in the sound string and that originally was written to compress things, but later on I used that to make interactive audio.

			Going from coin-op to consoles, coin-op has a very specific purpose for sounds: draw everybody else in the arcade to that one machine. Was there any consideration for what role sound plays in console games? Or was it just a title theme, something in the background if you're lucky?

			Well, the other eye-opening thing about going from coin-op to consoles is you're going from a public space to a private space. The public space is an acoustic war zone, right? The ambient level, anywhere that these things are operated, is nominally going to be 60dB, it could be 80dB, in an arcade, forget it. They're all on, plus they've got some big speaker system playing some '80s rock. I mean, forget it. It's a tree falling in the woods and nobody sees it. It's a disaster. So all your sound design is meant to fit into this teeny teeny tiny window which is above that incredibly high-noise floor and below how loud they will turn the game. Everything that is below here is not heard, so subtlety or a whole lot of audio techniques are gone. The minute you're in console games, you're in a private space so, as bad as the world is, you can expect, with a certain reliability, all your sound assets to make the player's ear. And you can try stuff here, you can use dynamic range, as one of the parts of your vocabulary. You can be here [quiet] and then [loud] do something here. So it's the private space, no matter what it is, is much more rewarding in some ways for the sound guy, because at least you know there's some reliability in the reception of your work.

			Let's talk AdLib.

			AdLib. Oh my god. Yeah, I worked with those guys. I'm trying to think of the guy [note: It's Martin Prevel]. The head of AdLib. I spent a lot of time with him. I was a contractor with him.  He eventually had a heart attack and very sad stuff, but Adlib, we were contracted for their new stuff to provide libraries and things, to help developers make stuff. FM was a much-maligned technology in that day. There's FM and there's FM. FM is really a memory chip rigged up to make sound. And so how much memory is in the particular implementation of the chip determines how rich the sound can be. And the cheaper FM chips that ended up on Creative boards and on the base-level AdLib boards were considerably limited to what you could do. Because you just didn't have enough bits to represent really interesting things over time, like envelopes or the way you design FM sounds. 

			Plus, FM is a chaotic regime. Most people didn't understand what to do with it. I was lucky because I had taken a week seminar with Dr. John Chowning when he was in Chicago and I got to study with him, so I had a handle on what FM was. And then the only way to conquer FM is, just like the Votrax chip, is to beat your head against the wall a lot. Because certain sounds FM just does. It does bells, it does flutes, and there's a certain class of sounds FM just gets. Anybody can make that happen. But make a cymbal out of FM. Make any noise-based sound. You have no filters. And by the time you use the FM to drive it into chaotic regimes, you've driven it into chaotic regimes. The hope of controlling it is not there anymore. It's either here, or you cross a threshold and now it's going cccchhhh or you're here and it's tonal and now you're cchhhcch. So, yeah. 

			Because the chips were not very expensive in the consumer deployment of FM, and because they were so hard for anybody to do anything with, the founder of AdLib hired me within the company I was in, and he wanted us to implement General MIDI. The canonical 128 sounds, that if you just had those, you wouldn't need anymore. MIDI. OK. But that's a dumb idea, too, but, unfortunately it was based on something that Roland had done that was based on sampling. Or sampling-based synthesis, where, yeah, you can make bad trumpets if you can sample them. It'll sound decent, and if you want to make seagulls or explosions—well, just sample them. And so they had 128 sounds. FM tried to go across that range of expression. It did some things really well, and some things with those chips, just no way. 

			So I was involved in creating the General MIDI library for that, and then a version of the sound system, which is really the key for interaction, is having a sound system that is not a linear player. Something that can respond to stuff. You can have authored stuff that responds to new things in time. MIDI files don't do that. MIDI files are just like a tape recorder. That's their model, is like a 16-track tape recorder, and a MIDI tune plays for three minutes. It's a terrible model when you're creating the sounds at run-time.  You need a different model for sequencing that allows you to break that thing down and combine all the sounds that are possible in different ways based on what's going on. That's interactive audio. So, we licensed our sound system as well, so there's two components, right? One thing controls the hardware. The other thing feeds the hardware, so the sequencer feeds the thing, the synth driver, and we provided both of those pieces, and documentation, and examples and all that stuff. So that was fun, and about the time he did that he had his heart attack and he also got crushed by Creative, right? Because he was doing all this work in Canada. He was getting stuff from the Canadian government, but I think they were literally building them in Canada, and there was no way they could compete with building them in Singapore. So, eventually Creative sort of crushed them and it was very sad, because I liked this guy a lot.

			More recently, you've done a lot of pinball. How does pinball sound work?

			Pinball—and I've done a lot of video games, so I can speak with a certain amount of authority on the relationship to the two—in some ways pinball is more rewarding, because you're more the dominant computer mode to communicate to the player. A pinball player is almost functionally blind. Relative to the machine. There's displays and all this stuff going on, but he's basically looking at the bottom third of the playfield trying to keep the ball alive. So if you're trying to talk to him through his eyes, tell him things, you know, things have changed, shoot for this, do this, do that, you can't count on delivering that message through his eyes, or just a little. Light up inserts, and you can highlight things, but it's not as reliable. So the sound on the other hand is perfect for that, because this is an eyes-busy, hands-busy task. Here, we'll use a sound channel, and it's a very important channel for conveying important things. Things have changed. You're now trying to do this. You have just done that and gotten wonderful amounts of points. All those messages can be conveyed with considerable reliability in the audio channel. And the other channels are really good at multiple messages at a time. Boom, boom, boom hearing little things, big things happened, but you can still hear the little things going on. 

			From that sense, pinball audio is a very rewarding project for a sound guy. The other part about it is, until recently, and I mean until the last eight months, since 2006 I did about twenty machines. And those projects are really good for a single developer. They're a nice scale. They have typically a lot of music to write, but, you know, fifteen, eighteen pieces and they're reasonably short, sixty seconds long. I mean, the whole game is three minutes long, right? So your backgrounds don't typically—they change frequently enough they don't need to be terrifically long. You might need to make a couple hundred sound effects, or manipulate existing ones. You need to make musical kinds of non-speech things. Fanfares or stingers that convey bit stuff like, wonderful rewarding stuff, or senses of dread. Big things. And then you're going to wrangle somewhere between 800 and 2,000 pieces of speech. Typically three to five seconds long. And you're going to get four months to do that. This is  a nice size project and it has all the things to do. It's really rewarding, for me, at least. I do all those, I know how to do all those things, I've been doing them a long time so I can do all of those things. So I wouldn't want to spend all my time wrangling speech. Isolating and naming it, signal processing. Cutting it up. Putting in the build. Creating the interactive behaviour for it. I mean, I do that, but I wouldn't want to spend all day every day doing nothing but that. I really love writing music. And I probably could write music all the time, but it's nice to go off and stop writing music and create some sound effects. So pinball audio projects have that property of being really great for the solo artist to just do the project, and I don't have to attend any meetings.

			That's all the good stuff about pinball. The bad thing about pinball is that it's a noisy machine. Everything, every relay that goes off has a probably 70dB short event that's going on all the time. Every time you flip, you're causing a competing masking sound event. Pop bumpers, slingshots, anything that's got a relay in it, or a solenoid in it is going to do this. So there's a masking event. Even in the optimum circumstance, you know, in a quiet environment like this you still have to have the sound up to a pretty decent level to be able to hear it, because it will otherwise be masked by the mechanical sounds of the pinball. Then the pinball sound systems, I mean, we locate the speakers as far away as we can on the back box, and then the bass component is in the cabinet at the back of the cabinet, facing the ground, and it's not a subwoofer. Not really. You could place it anywhere and expect it to...it's really creating more mid-range. So you would like all this stuff to be closer to the player so you could have a chance of actually hearing it. The reliability of hearing. You'd like to think people can hear what you're doing. And then, of course, it's seldom operated in an optimum location. It's typically operated in a public environment. So all this important stuff that you've done, the chance that the player actually is the, has the benefit of it, the reliability is low. So it's bittersweet in that sense. It can be terrific sound packages that few people ever hear.

			I think a lot of people would be surprised to hear about how interactive pinball music is. Is there a particular game that you've worked on that you could speak to the interactivity?

			Well, the irony for me is the most interactive pinball game that I ever did, I did in 1989. But I think that's just generally true of the industry. It's not just me. We have traded, we have signed a deal with the devil, we have traded production values for interactivity. Now, we play every pre-rendered audio. The way to think about it is: OK, let's make a video game, but all you can use are pre-rendered pictures and pre-rendered video. That's it. Now make a game. Go ahead. They'll be beautiful. Anything you can do in the studio, I mean, basically the cutscene game. That's all you can have. Well, that's what we do with audio. And that's true now, for pinball audio, as it is for sound for video games. It's not very interactive. It sounds gorgeous, symphony orchestra, Paul McCartney wrote a tune, yahoo. But it's not very lively. It's not very bound, necessarily, to what's going on. 

So, in 1989, the fifth game that I did, with each game I also authored the sound system, so I kept refining the sound system and the things it could do easily. And it's for a football game, Monday Night Football. But the sound system had gotten mature to that point so that we're using properties of music to convey things in ways that are quite subtle, but quite profound or complicated. And if you play it and you can hear it, you wouldn't be going, "Oh, wow." If I've achieved my goal, you wouldn't be going "Oh, wow, he's doing some crazy interactive music." Hopefully, I have just messed with your limbic system and I have messed with you using properties of audio in such a way that when you got to the end, you thought, "Gee, that was a great pinball game," and "Gee, that was terrifically exciting." You wouldn't necessarily attribute it to the fact that, "OK, so what was I doing?" Have a background that starts playing and main play. And what are the things you typically do.. You're working your way to a multi-ball where you have to lock balls, so when you lock a ball, I don't change the piece of music, but I bump it up a half-step, and I also bump up its tempo, because those things are controllable independently because I'm synthesizing all the music in run time. And when you lock ball two, that happens. So the tonal center of the music is based on where you are in the game. How many balls, and it's getting tenser, because it's going up, and it's also getting faster. And when you're done with multi-ball when you go back you'll be back here again. 

			Now, there are a lot of music assets that go along with different things. You drive through a lit lane or you accomplish some game thing—that plays a little stinger fanfare. All the stinger fanfares are aligned in pitch to the current tonal centre. They dynamically transpose themselves based on, you know, we're in the key of F right now, so adjust all the notes appropriately so we're in the key of F. That's cool. Even better than that is they—because I'm sequencing the music, I know everything about the music, so I know where all the notes are, so when the event happens I can wait until the next sixteenth note, to start playing that thing. So everything is now synced with the beat as well. Not only the beat, but potentially, wait until the next half-note, start this riff at an appropriate place.  

			My favourite example in that game are the spinners. Little spinner guys. The ball goes through and it creates a, you look at a graph of speed and you see a bunch of events that happen really fast and taper down. So bap bap bap bap bap bap...bap...bap...that's what a spinner does. Well, to the spinners, I wired up an FM snare drum to that, but that sound string knew to wait until the next available sixteenth note before it played. And if a new event came in before it could do that, it just blew that one off. So every time you wail on the spinners, you create this really cool snare drum riff. Brrrr ta ta ta ta ta... so you are now riffing with the band. I guarantee you success, you will make something musical, something fun. And, you know, you did the spinner event. And there were some more things going on, but that package was the most interactive pinball game that I've done. 

			I would love to get back to that. And I know how it can be done, but it requires programming. I still program, but not to that degree, and I only until recently have I gotten near the programming. When I did all the games for this other company, I basically determined the simple mixing, or the complicated mixing behaviour. That was my interactive contribution, is putting all these music elements together. That's the interactive part. I won't be there when this mix happens. See, that's the difference between interactive media and linear media, is somebody making a commercial or a TV show makes a mix. And they listen to it and they go, "Well, punch up that over here. OK." And they just keep poking at it until they get it right, then it's beautiful. Now I have the same goal. I want this thing to pop here, and I need this thing to be undertones here, and this and that. This particular time. But I never know when that's going to happen. And I won't be there when it happens. I can't make any adjustments or anything, so I just make my best guess as to how, you know, one of a thousand different kinds of combinations are going to happen when these assets are put back together, and try to make a good mix based on some heuristics that I've coded into some kind of script. Dynamic script, it's just XML basically. That's the only thing that's interactive. Well, that's the only thing that's truly interactive about modern mixing. I don't care if it's for video or pinball. 

			Now, I haven't done a survey of all modern video games. There could be some wild interactive video scores, but I've yet to stumble across them. They're all mildly interactive, right? We're in combat, so we're playing the combat music. Oh, everybody is dead. Cross-fade. Wallpaper ambience. Walking, walking, walking. More enemies! Combat music! That's interaction, and it's pretty much in modern video scores, and it's kind of like that, too. I mean, obviously the game, the compositing, when things happen is dynamic, and that's interactive, right. You hit a target, you get the target sound. So that's good, but there's so much more, particularly these guys want to do...they do music games, I did ACDC. I did Rolling Stones. And I'm frustrated doing those packages, because their notion of a music pinball replaces music with jukebox.  And now you've tied my hands. All the things that I would like to do, that sound should be doing, to tell the player interesting things, we're just playing a song. Right? It's a three-minute song, we're going to play it. And you're going to play pinball on top of it. And we'll make some other sounds, but don't make too many big sounds, because you're trying to listen to the song. But, if I had the interactive sound system, you could play with the band. You hit this target, the guitar player plays in time, in the right notes, and plays along and you have a jam session based on your play. That's where I would, what I think would be more fun, and certainly more rewarding to do. And there's nothing stopping us from doing that. It's just the desire to do it. It's going to take a little coding, because obviously you take what we have now are faxes of audio. We have blobs of audio. All we know when we start one of these pre-rendered pieces, we start at music A. It's playing. Oh, we know when it's looped, and that's all you know. So to know the things you need to know to interact with that blob, is you artificially need to run the sequencer. That has meta information about the blob, and it's just like a sequencer that created the blob, except that it's not. Because we wanted to pre-render the blob and make it sound as beautiful as possible. But we're running a sequencer that knows everything about the blob, because that's the deal. And now that you have that meta information, you can then begin doing all those other things. Aligning things in time and pitch. It can be done. And I think I've got another ten years in me. So I think I probably will do it at some point with some client, but it's harder as a contractor, not being part of the company. It's harder to drive these kinds of things. They hire you to do a thing. And you go, "Wait, you should do this thing, that you didn't know to ask for. You should do this thing." "No, no just do that, because that's what we hired you for".

		

	
		
			87. Nobuo Uematsu

			
				
					[image: Picture of Nobuo Uematsu]
				

			

			Toronto, December 2014

			Selected Credits:  Final Fantasy series, Hanjuku Hero series, Rad Racer series, Chrono Trigger, Front Mission: Gun Hazard, Super Smash Bros. Brawl, Blue Dragon, Lost Odyssey, Lord of Vermilion

			Nobuo Uematsu won the hearts of fans with his vast, emotional soundtracks for the Final Fantasy series. Under his supervision, the music for this franchise has been adapted for countless games, arranged albums, and concert performances. Uematsu has also worked on numerous other scores, albums, and band projects over the years. 

			What was it like composing for the original Nintendo (NES/Famicom)?

			When I was working on Nintendo's Famicom, you could only use three electronic sounds for the music, so the tricky thing was, how do you use those three sounds? You could split them into a bass, a melody and part of a chord. Or should you just have a bass and then two sounds for the melody? It was really tricky to come up with an original sound – every day we had to work together with the programmers to make it work.

			How have changes in technology influenced changes in your compositional process?

			Just like I said before, when it comes to Nintendo's Famicom, there were only three electronic sounds. For games nowadays, you can use things that you have recorded in the studio just as they are. You can, for example, have an orchestral song in the game or you can have a hard-core rock song in the game – you can do that now. Back in the day, you had to make expressive music with just those three electronic sounds – if you compare that to now, now you can express your feelings freely.

			Stravinsky famously said, "The more constraints one imposes, the more one frees one's self". Do you think that it was easier to compose for the older systems?

			I think it's just like that. Of course, when you compose, the hardware today can handle an orchestra or rock – you can do whatever you want, so it might sound very free, but if I have to choose one or the other, I thought it was more interesting making music with the three electronic sounds (PSG). 

			Are there still challenges composing for games today?

			Well, first of all... I don't know if I'm supposed to say this, but nowadays the budget for making game music is too small. If you compare it to how it used to be, the budget has become smaller and smaller. Sometimes, when you want an orchestra, you have to record that with a synthesizer. There are a lot of people that do it that way. I think that's a bit of a shame. 

			Well, one more thing I feel when it comes to restrictions is that... When I was working at a company called Square, everybody was young and we were basically sleeping at the company. People wrote the scenarios, people drew the pictures and I created the music. That was our life. We met every day and asked each other, "How's this idea?" Or, "How does this music sound?" Or, "What do you think about this scene?" From the music side, we also put forth a lot of ideas. When you become a freelancer, you don't work with a lot of people in that way (anymore).

			How has your composition changed since become a freelancer?

			When you become a freelancer, you can't get involved in the same way. But, I'm sorry. The reason I said this is that the game culture in Japan back in the day was the same everywhere. It didn't matter which game company it was, there were always a lot of young people talking to each other about their dreams. That was our life and that's the reason why Square and Konami and Sega and Nintendo could create a lot of games. I think that was, at least from my point of view, a real characteristic of Japanese game culture.

			Are you able to see prototypes or get in early as far as the game design process, or are you usually brought in at the end?

			Nowadays, it's normally already finished to a certain degree. You have the scenario, of course... you have the pictures of the background, you have the pictures of the characters – most of it is already done when we get told to do the music. 

			When we created Final Fantasy at Square, you were given the scenario and then you were told to attach music to it. So, we would have a look at the scenario and then decided that we needed music for this or that scene. You basically had control over the entire game. To be honest, it was much easier to do it that way. 

			Do you have a favourite theme from Final Fantasy?

			What's my favourite theme? Well, I've written a lot... and I've got a lot of memories attached to all of them. Hmm, well, the theme for Terra (in Final Fantasy VI) – I really like that one.

			How do you decide how the themes in Final Fantasy should evolve from one game to the next?

			How did I change it...? Honestly speaking, the hardware kept changing, so I didn't really have any idea how to do it. This time we have three electronic sounds... this time we've got a (sampler) synthesizer with eight sounds... this time we can use whatever we want. I've just been composing under whatever kind of conditions there were. I can't really say that I've intentionally created music in a certain way.

			You're here on the eve of your Distant Worlds show in Toronto. Did you ever imagine that you would hear your music being played by orchestras worldwide?

			Well, that was... when I started... how long ago was that? It's close to thirty years ago now and that was something that I hadn't even thought about. An orchestra for game music? And to do a concert tour abroad? I hadn't thought about it even in my wildest fantasies. But well, it's really an honour. And it's something I'm proud of. But it's the same with this: It wasn't like I was aiming to do it. I've been in the industry for thirty years and now I went to Toronto. It's just like that. People tell me it's really something, but I don't make a big deal out of it.

			What is your perception of game music today?

			I think that game music is getting stuck in a rut. Well, at least game music in Japan is aiming to sound like a Hollywood film. But if you aim for the Hollywood sound, everybody ends up making music that sounds like John Williams. I absolutely think that there is potential for game music. That goes for the producer and the director as well, not only the people who compose the game music. Stop copying films and make game music that sounds like game music! I think that, especially in Japan, people should think about that.  
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			Plogue Art et Technologie

			Montreal, July 2015

			Selected Credits: Chipsounds, Chipcrusher, Chipspeech software

			David Viens is the creator of Montreal-based music software developer Plogue Art et Technologie. He is best known for his plug-in chipsounds, which recreates the sounds of vintage consoles, arcades, and computers down to their smallest idiosyncrasies. He has also developed speech synthesizers, including chipspeech and Alter/Ego.

			Tell us about Plogue.

			We are specializing in creating instruments, virtual software instruments, that musicians can use. We are doing contract work, so we can do orchestral stuff, pianos and stuff like that, but the things that we do most inside this lab are recreations of, we basically take old technology, like this Pac-Man arcade board. We’re figuring out how it works and transform it into a synthesizer that musicians can use on their own tracks. So there’s lots of hardware reverse engineering that takes place. Lots of code. Lots of painful hours. lots of tests, but this is the stuff that keeps us waking up early. 

			Where did this obsession with old sound chips come from?

			It comes from my youth. Like you’ve probably heard millions of times, my first venture into that was my dad bought us a Commodore VIC-20. And I spent all of my Saturday  mornings typing away all of these little programs that you had, in those little books that came with them. And they made some incredible sounds. But it’s really up until the point where my good friend Yann had a Commodore 64 and I never heard of it before. It looked pretty similar to VIC-20, but that was just an appearance. When you saw what it did and how it sounded, it was love at first sight. I didn’t know much about synthesizers at the time, although it was the 80s, so we heard lots of them in music. But really, to hear a computer or video game machine actually was able to create all of those rich tones and speak, and have those cool sound effects, really had such an impact on me. For a long time I kept my Commodore 64s up into shape and I used them in my own music in the 90s, although you never heard about my music [laughs]. I went to computer science at Université de Montréal, and after that decided what am I going to do? Well, let’s take all my passions together and let’s try to see if we can take these old devices and create something new out of it, because as much as I like the past, those sound chips and those things were quite limited. 

			It’s fun and it’s creatively interesting to be limited, but at the same time, as an artist you might just want these sounds in your artist’s palettes of possible waveforms or effects that you can use, and this is what we want, really. We are very curious in what else  we can do with those things, and the more I buy, the more I learn, the more different sort of sounds I find that these things can do. They’re all different and they can all create different ambiences, different sound effects, different moods, and the fun thing that we can do with our software is actually layer them. You can layer a Pac-Man board, you can layer an Atari you can layer a Nintendo and make this heavy sound that’s modern and at the same time you can make it blippy and do all of the classic stuff with them. So we have chipsounds which is our main little product. We released that in 2009. It was quite well received. although it has a few shortcomings and now we’re working full-time on the update of that. And we went crazy with reverse-engineering. Raising the bar this high trying to do everything. So by the time this interview will be out, you’ll know that 2.0 will have all the Yamaha FM stuff in there. You’ll have a Super Nintendo in there, you’ll have TurboGrafx in there, so we’re moving and adding the fourth generation of classic games in there on top of improving the workflow in user [interface] and everything.

			We’ve just released chipspeech, which is kind of its friend… well there’s three products. The chipsounds is really the instrument side of it. Then we released chipcrusher, and it’s actually an effect, where you put your own audio into it, and it outputs as if it’s coming from an Amiga or Commodore 64 (when it tried to do sample playback), a Speak & Spell, all those crappy old devices that really add character to your audio. And so it can be used to beef up drum sounds or anything you like.  Through all that research, one thing that kept appearing was speech chips, because early speech synthesis appeared roughly the same time that these chips and these systems appeared, and each of these chips and systems had all different types of tonal quality in their voice, and they’re all interesting and unrealistic. Completely unrealistic in their own funny ways, and we said, “Why don’t we make the equivalent of chipsounds but trying to take what’s original and unique about these voices and turn that as well into something that you can just type English, and they could sing with a MIDI controller?” and this is what we did.

			What is chip music?

			How do I describe chip music? Well, to me its two things. There’s people using the actual old hardware and completely going into the mindset that they have to create something that could only be possible if they were in whatever period that these things came out on. 85 to  95, whatever. And really just abuse the techniques that were possible on there. Use the same software that was on there, or the same CPUs that were on there, or run something modern like on GameBoy you have LSDJ that you probably heard a lot about. All of these systems have different ways to tap into their old sound. This is the first part. The second part is, some call it “fakebit”, which I don’t mind because in reality it is fake,  it’s not the real hardware, but if you do it well we don’t have a problem doing that. If you know how to do it well, you can really replicate the sounds without any sort of .. your ears won’t make a difference between a waveform that comes out of chipsounds versus a waveform that comes out of a Nintendo if you’re really picky and check you’ll probably find distortions here and there, but we wanted to be able to allow people to tap into those sounds because they are all unique. They’re not just old and crappy and blippy. Each of the soundchips has its own set of waveforms, and they’re all very interesting, and they all have different limitations in terms of pitch, in terms of volumes, in terms of what you can do with the modulation on them. And to be able to create new things with these whether or not you actually mix these old sounds with contemporary strings, I don’t mind. I like to see a collage of all the textures, because it really pierces through the mix, and it can really brighten up and add a bit of nostalgia. That’s interesting, because the nostalgia factor is there for the thirty-somethings, the twenty-somethings but there’s tonnes of 18 year olds or twenty year olds that have never played these games. They grew up in Nintendo 64 and PSX1 era, so for them they just like the sound, how it sounds. And this is what we’re after. These are cool sounds and we want more modern musicians to use them. Whether or not they’re making vintage games or pseudo-vintage games or modern orchestrations, we don’t mind. Just be creative and use them for fun. 

			You’ve put a lot of effort into emulating the chips as accurately as possible. Can you take us through the process? What exactly do you do to emulate a chip?

			Story short, we make these little custom protoboard devices. So this the one we made for the Konami VRC-7. The Konami VRC-7 is an FM chip that was  used in one Famicom cartridge, that’s over here. Lagrange Point. So there’s only one game using this sound, and it actually added FM sound to the Nintendo, the original Famicom. So for instance, what we would do is we take [the cartridge] apart, take the soundchip from there. Devise a little platform in there so that we can talk to it, and run it, and actually put voltages through it and buffer the audio that comes out, and make sure that we can actually talk to it through other means. This is usually USB in our case. So what we do is, we have computer software and we can, depending on the chip, tell it, one after the other, like make me a waveform at this particular volume, and we look at the outputs with scopes and with logic analyzers and stuff like that, and in parallel to that, we actually try to replicate this, and then we see how our output matches the output of the real thing. And it’s an iterative process. It can be weeks, it can be months. And at one point we have a model where whatever we send to the chip, we actually know that the same things comes out on both ends- our emulation and the real chip, and that’s where we’re happy. And from then we need to make the musical layer on top of it, so that’s a whole different story. 

			A lot of the sound of the early chips relate not just to the waveforms, but there’s other limitations involved in creating the music. Through emulation, you can bypass all of those limitations. Can you talk about how you find a balance between the authenticity and creativity?

			For instance the better example would be the Atari 2600. The TIA chips can really do one scale, when you’re lucky. So what we do is, it’s sad because the TIA chip in the Atari creates those wonderful 'distortions' and saws and very unique sounds, so it would be a waste not to allow the musicians to be able to use that in equal temperament, or whatever scale you want. So what we do is usually we have a switch where you can put back the limitations or remove them easily, but we see from the user reports that nobody uses the old limitations [laughs]. Even to make sound effects, they find it’s too limited. The real challenge is really trying to make something musical out of an Atari.

			chipsounds has made its way back into modern video games, like Portal 2. What can you tell us about your software and its involvement in modern games?

			As I mentioned previously, there are multiple types of people interested in chip music, and the casual ones have gigs to do, they have soundtracks to make, they’re movie composers, or video game composers that are actually used to being in a DAW. And they use strings, they use pianos, they use all sorts of stuff. Sometimes they have a particularly fixed schedule in which they need to have vintage video game sounds or tones in there. So they could go ahead and fetch a GameBoy or something like that, but it doesn't integrate into their workflow, and that we know, because we’re one of them. So basically they take license of chipsounds and they add whatever they want in there. 

			The one that uses it most is Portal 2. The original goal in Portal 2 was to have some vintage technology, the old robots and everything you see in this is vintage, so they needed to sound vintage. So  the author of the soundtrack, Mike Morasky initially wanted to go back to the hardware, but in a tight schedule like that he couldn’t have done it, but he found chipsounds and he decided to use it directly into the game. And he’s probably abused in each and every single one of the sounds in there from Atari tones, at the start where the action kicks in, you hear some Atari buzz noises, they’re incredible. At some points in a cave or in a very echoey room you only hear the infamous triangle waveform from the Nintendo NES doing a simple pattern with lots of echo and it’s only that. It’s just beautiful. And sometimes there’s stuff all over the place. The metallic-ish grinding noises postprocessed. I don’t mind, he’s postprocessed the sound and transformed it and time-stretched the outputs and he went crazy into some of that.  I like creative uses. As much as I like recreations, I also like what can you do that’s new with these sounds?

			What’s your favourite chip?

			It would be the SID like many would say, the SID I guess. The amount of waveforms, and not only just the waveforms and the character, but all the tricks that have been done. The infamous wavetables, the fact that changing waveshapes in a timed matter in the arpeggios in all that stuff really for me triggers shivers right away. Rob Hubbard in particular. His stuff. 

			Your most recent product is chipspeech.

			[plays a calculator]That is a TSI Speech+ calculator. Made in 1975. It uses the first integrated circuit that actually did speech. that’s the first one. There were Speak & Spells that came out after it, but this is the first one. As you can hear , there’s a really robotic tone, and it’s because all the pitch information has been removed, because that costs, that is excess data that you don’t really need. The inflections in English are fun! So basically what we’ve done is we’ve gathered all these old devices that really had these robotic and alien tones, and we’ve [done] the same thing as we do with chipsounds, we’ve reverse engineered the components inside, and we decided to make a synthesizer. Although it’s completely different, because we wanted it to sing. Sing what? English. So that’s not just MIDI. You need to do something else. You need to have text parsers. You need to have something that understand phonetic data, so we’ve transformed all of these models, these chips and the data it contains in to a huge database of phonemes and transitions, but the software can in real time play back to you depending on what you’ve typed in, and you can have modulations inflections and all sorts of stuff live to make it sing and portamento, vibrato, tremolo, all that stuff. You can go crazy and make these old speech synthesizers sing again. So there are plenty, there is a Vocaloid, there’s UTAU, there’s plenty. It’s not the first speech singing product out there, but we wanted to tap an untapped territory where we want all these old and crappy things that people don’t want, because we don’t’ want to answer the phone and be talked  that way, although I would find it cool [laughs]. A you might see from the product, they all have their different characters and charm. And to be able to make a full choir out of all of these characters is quite interesting. We also made virtual avatars out of them with personalities and back-stories and kids love them. Just as like Hatsune Miku has her own persona, but we wanted to add the total opposite, the darker tones, the more robotic and cybernetic and cyberpunk and steampunk kind of elements to it as well, to reflect the older and grittier and Neuromancer stuff.

			Can you explain the difference between PSG and FM?

			First came the systems using PSGs. Those systems need to be clocked by something. So you had typically a 3.57 MHz or 4MHz master clock that actually drives the CPU or the raster or anything like that. It goes really fast, and it’s actually a square wave, But it’s so high that no humans or dogs or whales or dolphins can even hear them. But the thing is, the trick is that PSGs have counters inside of them, that count how many of the high clock passed since a certain amount of time. So for instance if I want to play C#, it would count let’s say 503 times from the master clock, and then the output would go up, and after 503 more clocks it would go down, and then up again, in a periodic manner. So in this way you’re generating the same waveform but much lower in pitch which allows it to be hear-able. And the difference between this and that other system is how many different counting lengths were available. 

			So if you take the Atari, you only had 32 counting lengths. And the master clock was already pre-divided beforehand, so you really didn't have much to work with. In the case of Nintendos and the SNs and the AYs you had just enough to do equal temperament. Even then it was not really exactly in pitch.  This is how you generate the base pitch for all these old systems. Then came this baby, the Pac-Man board. With this very recognizable sound. I can show on the scope what that looks like. I’m going to die here. This is an organ waveform. And this hasn’t been seen much in the old system at all. What Namco did is they actually had 32 x 16. If you take a spreadsheet, a 32 x 16 spreadsheet and you can draw any sort of waveform, and this is what the creators of Pac-Man had access to. So instead of a bare square waveform, you actually can be able to draw very simple waveform that can have the harmonics you wanted for a particular game. So Pac-Man has some, Galaga had some, Pole Position had some, All these old Namco games that were brought in by Atari had these very unique waveforms, and when they designed the NES and the Famicom, they surely wanted to have some of that, probably it was too expensive to make it user-definable, but they kept the bassline, so the triangle bass, has the same amount of steps that this thing has.

			For the GameBoy, it actually allowed to do any sort of waveform you wanted. So you could take a GameBoy and replicate all the sounds that Pac-Man ever did. So it’s kind of cool. So this is the early wavetable. The wavetable in a sense that you can actually have a waveform that’s periodic, which you can repeat. And of course there’s a noise, and the noise is a pseudorandom, because nothing was ever really random in those old things. The way you did random was using a linear shift register. Sorry big word, but it’s a bunch of XORs and logic to be able to insert bits here and there, what you need to know is at the end there’s a pseudo-number, of zeros and ones that get spewed, that sounds like noise if it’s played fast enough. So basically all these old soundchips had that. Then came the SID, and then came the FMs that don’t use this. They do not count  clocks and go up and down, but they use what we call phase accumulators. In which you have already a wavetable, and you have a counter that counts that accumulates bits. I need to draw you what it’s like, but basically it can generate much more musical frequencies at the expense of creating slightly more aliasing. But if you take one of these sine waveforms, put another sine waveform and drive the frequency that the first waveform plays with it, then you get basic two-op FM, and this is what Yamaha has been licensing from Stanford, and you’ve seen in countless arcade games and Sega Genesis and all that. So the more operators you add, the more complex textures you can create. And that’s what really makes the Genesis stand out.
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			Selected Credits: Zak McKracken and the Alien Mindbenders, The Bard's Tale II, Zombies Ate My Neighbours, Maniac Mansion, Neuromancer, Total Recall, Soul Trapper

			David Warhol worked on the audio of Mattel, Atari and Commodore titles from the early 1980s. From 1986 to present, he has headed the production company Realtime Associates, creators of over 100 commercial game titles. 

			How did you get involved with Mattel and making games for Intellivision?

			Well, I first learned about the opportunity at Mattel Electronics and Intellivision through my college. I went to Pomona College, and I was working for the college in their computer centre at the time, and an alumni of Pomona College reached out to the school and said, "Hey, we're hiring at Mattel Electronics. Post this for your college seniors." And so, working at the computer centre, I got the posting. I said, "Post it for the seniors? Forget that, I'm going to apply myself." And that was Don Daglow who had reached out and notified the school. So I did end up posting it, but applied myself, and so I heard about it right out of school, pretty much. And I was hired at Mattel as a programmer-designer, but because of my background in music, a degree in music composition, I contributed to a lot of the audio portions of the different games that were going on there at the time.

			At Mattel, I wrote the code and the drivers that I would use to incorporate in other people's games. But writing drivers really started for me with early Electronic Arts work. Commodore 64, Atari 400, 800, some Amiga stuff later on, and maybe some PC AdLib, cards, but that's when Electronic Arts was just booming, home computers taking off, and I was able to write drivers because of my background at Mattel that were tiny and super easy to integrate. So I would get a call, whereas a programmer developer might be doing one project a year, I was getting a call ten times a year for, "I need you to do music for this game, that game, the other game," using these tiny footprint drivers with very regulated memory use and RAM use, because of my background in scarce resources. 

			The Intellivision had a great sound chip for the time. It was three square waves and one white noise generator. But the bass response of the square waves really robust. It could go way down. And it had built into the operating system a way to play just single notes, like a piano or an organ or something like that, but I ended up creating code to optimize the amount of music that we could get per space. The cartridges back then were tiny, and so playing something like five bytes a note, that was crazy in terms of the amount of music that you could put in. So I wrote a driver for Thunder Castle that compressed the music to a greater degree so that I could just put in tonnes and tonnes of music into a tiny production.

			So, for that time, what was tonnes of music?

			That probably had a minute and a half, two minutes of music. But three voices orchestrated. And also the drivers at the time had to be mindful of if a sound effect was happening, it would need to steal a voice from the music to play the sound effect, so it was prioritized such that a second or a third voice was operating on a channel that we could play a sound effect on, and then when the sound effect completed, just seamlessly go back in and continue the music.

			What was the first game that you wrote sound or music for?

			The first game I wrote the sound for would have been Mind Strike, at Mattel, and it had a couple of—just a title song, game over song, couple of interstitials, things like that. I went really Prokofiev on that one with a harmonic progression all over the map, and then the second one would have been Thunder Castle, where I was using classical music, Schubert's Unfinished Symphony, the main song, but a little quote from Beethoven, some Dvořák, and Mussorgsky in there as well.

			And Thunder Castle was maybe the first game that had wall-to-wall music?

			That's what I understand. That game was the first one, first cartridge, console game that had music from the time you hit the reset button to the time you pulled the cartridge out.Nobody really complained about having music or not having enough music in the game. It was such a novel industry at the time. It was like, "Wow, look at this." And everybody was surprised about everything. A friend of mine liked working in cutting-edge technologies because there's nothing to compare it to, right? So if you can just, "Hey that's pretty cool!" It's after it's been out for a while that you get the impressions like that. 

			And you brought George Sanger into the Intellivision world with Thin Ice.

			That's right. [George's brother] Rick Sanger was my college roommate, and we were very good friends and so I knew George Sanger through Rick, and at a certain point in time, I asked George, "So what are you doing?" And he said, "I'm the Earl Scheib of music," and that—that was the guy that paints cars for ninety-nine bucks, and so he's like, "I'll write any jingle for ninety-nine bucks. Just like that." That's what he was up to in his career. 

One of the producers wanted a song for Thin Ice, so I reached out to George and said, "Hey, what do you say, you want to do this?" And he said, "Sure." So, I told him what the game was about, penguins, and all that, and then he wrote the thing, and just on sheet music, and I ended up putting it in drivers, and orchestrating it, and then I forgot about this, but I did all the other music in the game. He did the main title but the other ones, the game over, round over, stuff that I had written around his stuff. So I heard what his style was, and then was adding more things into it. The quote I like to say about George at the time, is, you could call George and say, "I want a song about penguins in outer space eating hamburgers." And then he would write something. And then you'd get it back and you would just give it to somebody and they would listen to it and say, "That sounds like penguins, in outer space, they're eating hot dogs—no! Hamburgers!" And he was that dialled in. Just nailed it. 

			For people who are not familiar, could you explain what a sound driver is? What did it do and why did you need it?

			Well, a sound driver is a body of code, and at the time we were all working in assembly language that would manage the hardware, the audio hardware. So usually these home computers would have a chip that would play square waves or triangle waves, or whatever it is, just setting registers in the chip would play a song. So I would write a piece of code that would effectively manage that hardware resource over time. I had three entry points of, "Call this once every sixtieth of a second, call this to start a sound and call this to stop a sound," and so just with three super easy ways for a programmer to get access to the sound chip, then my code would manage the rest. Every sixtieth of a second wake up, figure out what's going on, and maybe change some of the hardware and go back to sleep. And so that's what the audio drivers were at the time.

			After working on the Intellivision, you moved to working on the Commodore 64?

			After I worked at Mattel, I did a lot of Commodore 64, Atari 400 and 800, maybe some Apple 2 stuff, and PC sound effects before there were sound cards for the PC. The PC had very limited resources, so I came up with kind of a guitar-strumming algorithms where I could write three- or four- part harmony, but then the driver itself would strum the lowest note up to the top note to make it sound like it was multi-timbred, but it was still only one note at a time. 

			How did game developers at the time work with so many different platforms when it came to audio?

			Most of my work was written for a specific driver, or a specific hardware platform. And whoever was creating the game would always make a lead platform, and it was getting ported from one to another. Oddly enough, I didn't really play a part of that. Once the drivers were created, music was created, somebody else would end up porting it, but my code would specifically target the platform and I remembered looking at a composition, saying, "If I can keep this to four octaves, then I can save two bits in a byte while I lay the notes out, and use those two bits for some other part of the sound design or messaging." So it was really constrained to getting the most out of architecture as you possibly can.

			Maybe you can tell us a little about the Atari 400 and 800, because those are two platforms that I don't know a lot about. How did they compare to each other and how did they compare with other computers at the time?

			The Atari 400 and 800s, I recall, has a sound chip of three channels, but the low register was really pretty spotty. The intervals by which you could specify the notes were coarse and then they would get higher resolution as you got higher up, and it had a very particular white noise generator, which, if you hear Asteroids, you hear the Asteroids blowing up, it's like, "Ah, that's the sound." I've even sampled the Atari 400 and 800 to create Intellivision products where I just wasn't getting the right sound out of the Intellivision sound generator.

			And then MIDI came along at what point in this process?

			MIDI came along, I guess, in the early '80s. So I was composing all of my music by hand, writing it down, and then typing it into programming languages constant statements, so there was a great deal of manual conversion from the note into defined byte statements, pretty much. And as MIDI started to become available, I recognized its ability to capture entire performances, and I believe that the first time that a MIDI composer ever performed a piece and it ended up in a game was for a Pool and Billiards game, where George found a piano player that he captured the performance, sent me the MIDI file, and then I wrote a program to convert that into an audio track, which—at that point in time, memory was less of a scarce resource, so I was able to commit more memory to things like instead of just a sixteenth note being a sixteenth note, the anticipations or the improvisations or subtleties and timing being available now through capturing a live performance.

			Did this mean an end to sound drivers?

			I would say once MIDI surfaced there was still a period of time where products needed sound drivers. There wasn't the Miles Suite of audio drivers which eventually became available, but there was a period of time where MIDI was available to capture performances, but there wasn't a technology, a uniform technology to play them back. And so I would say that's probably the best part of what I was offering the audio community was being the producer, the engineer. Now I was able to work with George Sanger and his team, as well as Dave Hayes, a jazz-funk fusion guy in L.A. and for Maniac Mansion on the 8-bit Nintendo, captured a bunch of songs, but then using my technology to minimize the amount of space and maximize the creative potential, create soundtracks that otherwise I could not have written myself.

			Can we talk specifically about some of the work you did for LucasArts?

			I got involved with LucasArts pretty early on. There was a Mattel employee who had gone there and told them, "Hey, you want some audio, call Dave." And their original team there were doing all their SCUMM games, they didn't have an in-house audio person, so I was fortunate enough to hook up with them, and there I was doing some conversions and a couple of titles, but a great crew to work with. A lot of innovators at the time. What blew me away was I would show up at their offices and everybody would come out, maybe talking theory, and, "Have you seen this and what's possible?" And I was like, "When do you guys get anything done?" Because every time I showed up, there was jut all brainstorming and all this but behind the scenes they were staying and getting all of this incredible work done. A great crew to play with.

			You wrote some of the music for Zak McCracken?

			I believe that I did a conversion of Zak McCracken. I don't think I wrote the actual theme for that, but did a lot of conversions for them, and then producing other titles. Loom, was probably the most prolific one that I was involved in, bringing in, again, George to do the MT-32, the high end, and then I had Dave Hayes working on the low end, so a couple different composers approaching the problem from different directions. The music [for Loom] was from Swan Lake, so we had a score to work with, but the two composers worked entirely independently. One of them arranging the product for a few voices or scarce resources going up, and then the other, George, working from more voices coming down, and then my driver's going, "What the heck's going on?" in the middle.

			More recently you released some Audio Adventure games.  What are audio games?

			Audio Adventures. I love the genre. So I'm a big text adventure fan, and would always seek out Infocom games and play them all the way through whenever they came out, so you know it's a narrative, right? The graphics are all in your head as you're reading the story and solving things. So I was at lunch with Brian Moriarty one day, and he mentioned, "You know, I want to do an audio-only game, where you just hear what is going on, and that stuck in my mind and it wasn't for another fifteen or twenty years later, when I was talking with another designer, FJ Lennon, and we were talking about, "Wouldn't it be great to have an audio-only game?" And we were riffing on this, and it was, "Yeah, but what platform could you put it on?" There's no platform that it, like, earphones-only, because everybody wants graphics, and, well, there is this iPod, and there are a hundred million of them, and they are earphones-only, and it was like, "Holy crap, we can make a game for the iPod that was audio-only," and finally all of this stuff comes together. We were just sitting down and he was like, "I'll write it if you want to produce it." And I was like, "Dude, I'll produce it if you want to write it," and so we created this Audio Adventure, which is pretty much an audio-based text adventure that's a fully produced radio drama. Voices, sound effects, music, and story that pauses that describes the scene that the listener is in and pauses for input, whether you're going north, south, picking something up, dropping something, and audio puzzles. And the cool part: it's a narrative thread that starts and ends with a real story, but it's interspersed with action puzzles or audio puzzles that are relevant to the story, that either chasing somebody through a crowded amusement park, or a meditation, or picking a safe by listening to it, but all of the gameplay was woven into the parts of the story to make it contextually appropriate.

			You've also done more recently a lot of what might be called serious games, which I have a particular interest in. Are there any special needs as far as audio when it comes to serious games?

			Well, after having specialized in audio in the early days, then founding Realtime Associates and producing a tonne of titles, I have specialized a little in the audio side of games but mostly family-friendly software. I've done about a hundred titles, and then with the serious games work, we'll take on assignments from time to time to do games that are not just for entertainment, but for cancer treatment or what have you, and I treat them, I mean, I always enjoy working on the audio side of things, but I don't consider any special requirements in any of these ancillary markets. Now, with the Audio Adventures, people had said, "Hey, that's a great idea for blind people or people who can't…" but it was never really designed to be exactly that.

			What would you say are the key contributions you've made to game audio?

			The main thing that I think that I contributed to the genre was the use of scarce resources, at the time, to be able to figure out the theory of what will make a great audio experience, and what's the least amount of memory that can be done in, so the amount of optimization to get the maximum. Just for perspective, a sound effect now, a digitized sound effect in a game now will be about ten times larger than an entire Intellivision cartridge, given the gameplay, the programming, the audio, the graphics and all of that. 4 kilobytes, 8 kilobytes, that's it. For everything. And then, right now, you sample somebody sneezing and that's going to be 50K, a 100K right there.
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			An up-and-coming composer, Jim Welch has composed sound for slot machines and casual games for several years now, including the LEGO Dino Outbreak game, and Kickstarter-funded Meriwether. 

			How long have you been working in the industry?

			I've been doing professional audio for maybe seven or eight years. I've been doing game audio for maybe five of those years and two years full-time. Purely game audio: two years full-time.

			What got you interested in the game audio industry?

			The game audio industry I'd been interested in getting into just because I play games. Originally, I went to school to study music, I was trying to maybe get into film scoring, or something with media, just because the style of music I wrote was pretty evocative. So I thought, "Well, I can compose for media." I was going down the film path for a while, and it turned out I don't know films that well. I don't know directors, I'm not a big film buff. I don't care what other people think. But when it came to games, I was very much in the know, and I was reading articles on a bunch of different websites for gaming, journalism, and it fit my interests. I care about gaming and the industry, and I create audio, so I should just do that instead of film, so I shifted my focus, and while I was doing some linear stuff for a living, linear audio for a living, I was trying to break into the game side. When I had enough work, I left and did game audio full time.

			How did you make the conceptual leap from linear music to non-linear music?

			It wasn't such a hard leap to go from linear to dynamic music because I always was sort of interested in making game music, so even though I was professionally making linear audio, I was also learning game audio on the side. So it wasn't just a day when I'm a professional film composer and then suddenly I want to do games, black-and-white switch. It is very different, so doing it full-time purely games, there is a bit of a learning curve and mostly the implementation, you have to remind yourself to compose in stems, and don't just compose a linear, "Here's my finished track." And so that was the biggest change, from linear to non-linear, that sort of concept of stem composition.

			Can you tell us about the first game that you were involved with?

			I'm going to have to think back. I did a lot of student projects when I first started in game audio, and so there was probably dozens I'll forget now because they were small and they last for a few weeks to a few months and then people would give up. The first, I guess, substantial project that I worked on that I remember was a licensed Lego title. It was for Tiny Mantis, a company out in New York. They contacted me and said "Hey, you know, I think you contacted us a while back, saying you could do audio. We'd like to potentially work with you." And so that went well, and we talked and we went forward with it. And that was the first I think legitimate, I'm-paid-well, and it's a serious project that I worked on. It was a Flash website game for Lego.

			What were some of the challenges as far as composing for a web game?

			Size was a big problem, because I would argue, even more than mobile, substantially size is a problem for web. Because no one wants to sit with a loading screen on their browser. That just kills it. So working with such a limited size felt challenging because when I worked with linear media, it's not a problem. You don't ever run into size limitations. At least I never have. So that was a big challenge. Compressing and over-compressing became a problem. There was a lot of over-compression of my material and it sounded really bad, and battling with the producer, trying to get them to give me more space, or even tell me how much space I have to work with. "I don't know, just keep it smallish." They didn't really know how much to allot me until I went too far, and then they would compress it. That was a big thing.

			Are there projects that stand out in your mind as being particularly interesting or exciting for you?

			A recent project I worked on that was really exciting was Meriwether. It was a Kickstarter game and it was a Lewis and Clark expedition following-type game. Almost like Oregon Trail meets Mass Effect. So you're following Lewis and Clark across the United States, but you're making sort of role-playing decisions along the way, and so it's a kind of a cool title. It teaches, but it's more focused on the fun than the teaching. I got to record a live ensemble, which was the first time professionally I've been able to do that. So that was really exciting, because in college you get to do that. We work with other students, but getting the chance to work with people you're paying money to, it's a different dynamic.  You're on the clock, and that was a really cool experience. Being able to conduct them, and do a bad job of conducting [laughs]... even the bad stuff about "I'm kind of messing this up" was fun.

			What size was the ensemble?

			So I did two days, and the size of the ensemble for Meriwether had a string day, and it was five string players on the string day. On the second day it was brass and winds, and  I think that was like ten or twelve players, and then I think we merged the two. So I had two days.

			So working for a lot of more indie games with a lower budget—does that affect your instrumentation choices?

			Currently I'm moving with the indie titles. When they contact me it's generally very, very small budgets. And, in the past I've always thought, "OK, well, we're using samples". Now what sound do you want—it's going to be samples regardless, but I am in the process of trying to shift that dynamic and try to talk to them and say, "Well, you should use live instruments," unless it's like a rock score, or an electronic score, which are less frequent than the orchestral scores. I say, "Alright, well, here's your budget, we should use live players, and we should work towards the instrumentation we can afford," but most people, including myself previously, it's just samples. Maybe you'll hire one string player to add into your string section.

			And you're also doing some sound design?

			I am. I'm doing music and sound effects, because small developers can't hire two people. I'm lucky if they'll hire one person! Generally, small studios want a programmer to go on Freesound.org or take their Zoom and go record some sound effects. It's especially [the case] where I'm at in Dallas. It's really a prominent problem. It's just not quite the respect it gets out in California or some of the larger studios who know it should be an expert doing these things. So, if someone will hire me, or anyone, then it's generally one person and they're doing music and sound effects for the small studios. I record some sound effects, but for budgetary reasons mostly I'm just using sources and combining them and manipulating them. With larger budgets I would love to go and record stuff, but the time it takes to go and record, and then edit all of that material for source and then manipulate it—it's just three times as long as using source material I already own. So it's mostly source manipulation.

			And how about voice recording?

			Voice I do sometimes. It's even more rare that a studio will pay for a voice than they will for anything else, because they can get away with text dialogue. So I've found for the clients that are interested in voice, they're on the fence. They're, "Well, maybe we'll have a narrator and everyone else will be text, or I don't even know if I can afford a narrator." The voice work I have done has been for small web titles where the voice is really important, like it's the one character. There's one character in the whole thing. I just did one where I'm a little—actually I did the acting, because I sent in a bunch of actors without names, auditioned, and I threw mine in there, just for, "Ah, why not," and she selected me, so I did the acting and the directing and engineering, which is interesting. But with that project, I'm just a little floating devil face and I talk throughout the whole thing and sort of give the player feedback.  So that's the sort of voice work I do. I don't really get much in the way of long narratives or complex dialogue trees or anything like that.

			Do you have a preference as far as your career—are you leaning towards music or sound design or are you going to wait and see what pans out?

			If I could choose between composition or sound design or voice, which I have to do all of them now, I would choose music. That's what I went to college for. I'm a composition major, so I feel like I'm the most equipped to be a composer. Though, before I did game audio, I worked for a company called FUNimation Entertainment. And I did equal parts music and sound, so I have plenty of training, but music is really what I came into this industry to do, so I would eventually like to steer into doing just that, full time, but, to be frank, I'd actually prefer even more to supervise others and have an audio post house, because I enjoy sort of big-picture, creative direction. And so eventually that's the ideal, to build my name up, build clients, and then maybe take a step back and hire people [where] I'm comfortable with their abilities, and kind of creative direct post audio.

			As an educator, one of the questions that interests me is, what did you find useful in your training that you could take with you into the game audio world, and what aspects of your training did you throw out the window?

			College is interesting for professional audio because for the most part, especially from classical education, they don't really teach you the right stuff. They teach you important things, just like a liberal arts degree is valuable for human growth. It's just sort of valuable, as a person. But as far as practical experience, it's not incredibly useful. Where I went there were computers—I forget what the terminology was they used, but basically the computer side of music, where basically what I'm doing every day where I'm in the computer composing. It was very early stages. It was basic courses that were electives, they weren't even required. The guy teaching it, I felt, knew just as much as I did from working on my own, so what I took with me was the theory. 

And the music theory did carry over to a degree, but what I wish I would have had more experience in was production, music production. They teach you how to write for the instruments, but they don't teach you how to make them sound good as samples, or even live recordings. So when you write this amazing material, in Finale or Sibelius, it sounds ridiculous. No one's going to put that in their final product, so I had to learn how to make things sound good, and in the process forgot a lot of the theory because I was so focused on production. So, any institute out there: Teach them how to produce, not just compose, because if they're going to work as anything but a teacher they need to know how to make it sound professional. My school did not do that.

			What are some of the other challenges that you've faced?

			The industry of game audio is the hardest part, and it's probably similar to any industry job. It's just getting work. The craft itself takes a lot of discipline and self-learning, self-teaching, because there's not many people out there teaching how to do it. But the hardest part is just to get the gig, and I think the challenge in that is that you have to get yourself out there, and you have to talk to people and a lot of us are introverted. If you're involved in the arts, generally you're involved in the arts because you went back to your house and did art, so you have to sort of break out of that shell and become a people-person, and that's a challenge. It's still something that I think even people who have been at it a while, unless you're sort of at the top tier, you still have to deal with that. Especially early on, you have to meet people, because people want to work with their friends. And that's a challenge.

			Did you make any mistakes, looking back, where you think now, "I wish I knew this when I did that job?"

			As far as mistakes coming up in the game audio industry: Everything, I feel, is somewhat of a learning experience. Undercharging, I think, is the biggest early mistake of a composer, or, further yet, not charging at all. It is necessary, I think, as you start out, you need to do it for free, for people doing it for free. So the biggest mistake people make is, "Well, I have to get my name out there, so I'll do it just for credit." If the company you're working for is selling this and making money, you should be being paid too. When you start out, work for others, assuming you're in college, or not, work for college kids making games. They're not making money and being selfish and keeping it to themselves. It's purely a learning experience and you do need that learning experience. 

Once you start working for studios, research what the industry standards are. We don't like to talk about them a lot, but there is a sort of standard for pay that we're all kind of ballpark making, and we don't like to publicly post it everywhere, because there is some competitive nature to it, but research and talk to people. People will mentor and talk to you about what ballpark, maybe, or maybe specifically what they make, or, if nothing else, what they think you should charge. And value your work, to a dollar amount, and if they can't pay you, then say, "Well, I keep rights." Pay attention to valuing your work, because it hurts everyone. It hurts that person, and it hurts me, and it hurts people doing Triple-A, even.

			And you are doing a podcast series about game music?

			I do a podcast called Bleeps and Bloops, the Game Audio Podcast. And it's just basically sort of taking a middle-ground between the game audio professional and the game audio appreciator, and so, myself and Dave Shumway, we do a show where we talk about game audio news, and game audio reviews, or we'll talk about a particular game and review it, and then we'll have guests on, such as yourself. We'll interview different people, and it's sort of—again, it's sort of to bridge that gap of you being useful to game audio professionals and then being fun for people who just like the craft. And the end goal is to sort of be useful for our industry, to sort of promote it and show its value and educate each other about it.

			It must be a useful networking tool as well.

			Sure, yeah. I mean, initially we didn't even talk about doing interviews. It was just sort of, "Yeah, we'll do the show and talk about things," and we did one interview. I can't remember who our first interviewee was, unfortunately, but after that we're like, "This is, first, great material, and, secondly, it's great talking to these other people." And then as we keep interviewing more and more it's become great to actually interview the people and get to know them. We're at GameSoundCon right now, and we interviewed Brian Schmidt just a couple weeks ago, who runs the event, and that was a good chance to get to know him, and so then as I get here I can talk to him and it's not, "Hi, I'm some stranger." You know, we had a chance to virtually meet. So that's something important, too, for people who are starting out. Find a way to be valuable. Do stuff. Don't just want to do stuff and ask to do it. Force yourself to be a valuable person in the community, and people will respect that because honestly, at the end of the day, we're all sort of like, "What can you do for me?" Even if we don't intentionally mean to be that way. It helps to be able to do something for someone, to make them care.

			Do you have any projects you're working on right now that you'd like to talk about?

			Right now, I'm composing music and doing sound effects for The Hero Trap, which is a game by Smashworx. They're out in New York. It was Kickstarted—the game was Kickstarted six months ago or so, and I've been working on that a bit. So I think it's a project that's going to evolve over time, so we're probably going to release an initial beta launch so people can play, and as more interest develops we'll make more content, I'll create more audio for it. And so that's the big project I'm working on now, and then supplementary stuff. I do a little voice work for small mobile games or casino game audio, and some less glamorous stuff, but stuff that helps pay the bills. And then, of course, the podcast we do every week, and you can find that on iTunes and whatnot.

			Casino audio—for slot machines?

			I do casino game audio whenever they come to me, which is somewhat often. I mean, maybe every few months I'll get a contract for a casino game project. There's actually a handful of us doing it out there. It's decent work for a composer or sound designer to do casino audio. Sometimes it's not the most fulfilling thing because you think you're working for this sort of business model and less of a creative endeavour, so that's sort of the stigma you have to deal with or get past. But it pays well, because they're not having to rely on the financing of people wanting to buy the art. There's gambling money involved, so the biggest perk is it pays properly. I guess I shouldn't say that. It pays what it should be paying, as opposed to a lot of these indie titles that are, "Well, we wish we could pay you appropriately." 

But it's a lot more involved than people think it is. The sound effects are somewhat straightforward. I mean, it's a lot of bells and "excitement" sort of noises. But when it comes to the music, they expect a lot more than maybe the average person would think. They want high production value and generally there's a theme for the game, and you have think, "What's the theme?" OK, now I'm composing in this style. But then now there's going to be, maybe, the way it's implemented is important because each time it spins the reels there's maybe a different piece of music that plays, because the same track is going to get annoying and people aren't going to want to play it. So just the way you do game audio, and you don't want to annoy people, even more so with casino audio, because if people walk away from the machine because of your audio that company is losing money. A [video] game company has already made their money, but [with slots] every minute that the person sits at the machine it's money for the company that put that title out. So it's really important for the sound people to draw people in with the exciting sounds and then keep them interested by keeping the music high-quality and dynamically generated in a way that stays interesting. It's a lot more involved than people would think.

			Did you see [slot composer] Peter Inouye's talk last year at GDC? He talks about anticipations and this idea of trying to build anticipations musically. It's quite manipulative.

			The way I think about casino game music is it's not, I don't feel like I'm manipulating anyone, necessarily. To me it's a sort of exercise in music theory. So you don't end on a cadence, because then people are like, "Oh, I'm done," and then they'll walk away. So I don't as much think I'm manipulating as much as just sort of like, "This is what works, emotionally, for the experience." You want people to stay interested and invested, so yeah, you end on like maybe the dominant or subdominant, so they're like, "Oh, where's the tonic?" and then they can come back to rest. So it's interesting to think of it maybe being manipulative. But I feel like, maybe, if people knew what was happening, I don't feel like they would be upset. It's more just kind of what makes it work. That's just sort of like, how you do it to make it a good experience?

			Anything else you'd like to share with us?

			In case I didn't iterate it, as someone who's just in the midst of small degrees of enough success to do this full-time, but not quite enough success to be comfortable doing it full-time, anyone who's just going out there, network a lot. It's really important if you're interested in doing this for a living to go out there and network, meet people, and know it's going to be a slow process, and just stick with it. Make yourself good at implementing, and make yourself good at many things, and make yourself valuable. I feel like that's the biggest thing people want to know, if anyone's watching/reading this trying to get into the industry, that's, "Well, how do I do it?" And that's sort of super important. I know all of us get asked that a lot who work in the industry, "How do I get started?" And that's valuable to iterate, if not once, then again and again and again.
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			Tom White is the president of the MIDI Manufacturers Association, created following the introduction of MIDI technology in 1983. Through this non-profit to organisation, White has dedicated his career to developing and promoting MIDI technology, including its use in personal computers, video game consoles, and mobile devices. He is also managing director of the Interactive Audio Special Interest Group (IASIG). 

			Let's go back to your days at Roland. So at that time, Roland was just getting into the sound card market. Was the MT-32 the first?

			Yes, MT-32 connected with an MPU 401 IBM PC interface.

			The MT-32 was quite expensive for the time. I realize it was quite high-end, as far as the sound card market in general. Who were they aiming at for their market?

			The MT-32 was actually designed for what was called "desktop music making", for an individual to sit down with a computer to create music, but the president of Roland US was on the board of directors of Sierra Online, the gaming company, and he thought that it was a great opportunity for games to take advantage of that sound capability. At the time, the only other thing available was the Sound Blaster, or actually, I think it was the Game Blaster, so he got Sierrra Online to start doing some games for the MT-32, and that actually launched the use of the MT-32 for games.

			Was there much of an up-take at all?

			It was a high-end thing. Anybody who really liked sound in their games would buy them. Sierra Online sold them themselves, they would sell a $195 Game Blaster and a $795 MT-32 kit, but people were buying them. But the one game that really sold the idea was Wing Commander from Origen Systems. They demonstrated that at a CES or Comdex, with a big television and a huge sound system blasting the sound into the aisles, and then people said "Oh, I had no idea a game could sound like this." But, again, it was expensive piece, so it was only the people who really cared about sound.

			Why was it so much better than the other sound cards—AdLib, Game Blaster?

			It was an actual synthesizer. Unfortunately, and I don't mean to denigrate Yamaha at all, but they developed the chip that was used in the Game Blaster and Sound Blaster for some very inexpensive, not "sound-quality" applications. And that's why for many years people said MIDI sounds bad. It came from that one particular chip, because it wasn't designed to sound good, it was just designed to create tones. And the difference was the MT-32 was an actual attempt to take Roland's existing technology and put it down into a chip that was small enough to be affordable for other applications, like desktop music.

			Is it fair to say that game technology and games in general had some influence on the development of music technology and digital audio workstations? Or is that a stretch?

			There are specific things that happened in the gaming industry that did affect the musical instrument market. I'm not so sure I would say that the effect of the technology, the development of the technology so much as the way that people looked at sound sets and content in general. For example, General MIDI really came out of the gaming market, and also the karaoke market. Any market that's driven by content was the issue. If somebody just wants to make songs that they can distribute, they have to know what to play them back on, so there has to be a standard platform, and karaoke was one of those situations, but games turned out to be one, too, because the game developers wanted to be able to just sell the game and have the content work no matter what system the customer had, and that's why we needed to have something like General MIDI. And then games actually pushed that envelope when the game developers started saying, "I don't want to write all my games with just these 128 sounds, I want to be able to put my own sounds in there", so we needed to have a Downloadable Sounds standard, not just for games, but out of that desire.

			Let's go back to the formation of General MIDI. The initial sound cards came out, and what was the problem with them that led to General MIDI?

			It was really just simply there was really no consistency, so with the Sound Blaster versus MT-32, a game developer would have to actually create a different score for each card, because the available instrumentation was different and it all sounded different. Microsoft helped push GM along because when they came into the market with the multimedia extensions for Windows, which is when they added sound and CD-ROM, they realized that they had to have some kind of a standard set of sounds, so they came up with their own set and tried to map that to the MT-32 and Sound Blaster. That's where the MIDI Manufacturers Association got involved, representing the entire musical instrument industry. We (MMA) went to Microsoft and said "our industry is gravittating towards this thing we're calling General MIDI, and for content delivery everybody will offer the General MIDI set, and we'd like you to support that, as well." And they did.

			And were there game companies involved in the creation of the General MIDI standard?

			Sort of. At the time, Time Warner had an interactive division. But they really weren't doing games, they were actually doing educational programs where you could put up a score and you could watch the score on the screen and you could listen to it and you could mute parts and stuff like that, and so they were one of the people who actually wanted General MIDI. But the GM Sound Set was a lot like the MT-32 Sound Set, which game companies were already using.

			A lot of people associate MIDI with the sound of games, particularly with really bad FM synthesis. How did the MMA try and combat that general attitude towards MIDI?

			I would say, unfortunately, the MIDI Manufacturers Association did not do a great job of combating that. Primarily because we don't have the resources to focus on public perception... we focus on helping manufacturers figure out how to make everything interoperate, creating new messages in MIDI, new recommended practices and things like that. The public perception of MIDI is something that of course we're aware of, but we just don't have the means to deal with it, so for the most part we just told our members what we heard and tried to get them to do something, which wasn't all that effective. But when an opportunity came up to speak at a conference, or even to sit down and talk to potential suppliers, then we would do that. Personally, both while working at Roland and later when doing consulting after Roland I would often talk with computer and chip companies about MIDI, because the gaming brought a whole bunch of different people into the musical instrument industry. Com¬puter companies, chip manufacturers, consumer electronics companies, speaker manu¬facturers, they're all going, "Wow, this whole gaming thing is really cool." And so they all wanted to make synthesizers and get into that business, and I would spend a lot of time explaining to them how MIDI isn't what sounds bad, and I would have to show them products that did sound good.

			How important was General MIDI to gamers, would you say?

			It was important, but actually, interestingly enough, maybe the most important thing wasn't so much General MIDI as the Roland Sound Canvas. The Sound Canvas was the first General MIDI product, and it was very well-promoted by Roland. Roland took advantage of being first by promoting the Sound Canvas as The General MIDI product, showing it at game conferences and to game companies, to the point where in fact one of the first things the IASIG did— we should discuss what the IASIG is at some point — was to issue a statement saying that as far as the gaming industry was concerned, the Sound Canvas is the reference standard for General MIDI and that's what you should actually author on. So that was significant. There was a computer company that I visited one time to help a chip manufacturer explain why their solution was a better solution than somebody else's, and what we used was the Sound Canvas. I took the Sound Canvas and said, "Well, this is what the content is supposed to sound like, which chip sounds more correct?" So it wasn't so much General MIDI as it was the Sound Canvas that I think helped everybody to figure out what they were supposed to be doing.

			Can you just explain what Sound Canvas was?

			Sound Canvas was essentially a new version of the MT-32, which we didn't explain, either, but assuming anybody knows what an MT-32 is, the Sound Canvas is the General MIDI version of the MT-32, with a higher-quality (more realistic) sound set. Different sound set, and different synthesis technology. Much more advanced.

			This was using wavetable synthesis?

			Yes. Exactly, yes.

			Do you have any thoughts about some of the interesting uses of MIDI as a frame-work for what Michael Land or others at LucasArts could do with iMUSE, by using SysEx in a very unconventional manner?

			Michael Land is very smart. Unfortunately, most people are not as smart as Michael Land. iMuse was a great technology that proved that there's the capability in MIDI to do many innovative things. There have been others who have done very creative things with MIDI, but most people don't know MIDI that well, and just aren't that innovative. That's probably true with most things... we all tend to know just the obvious stuff, not how to push the envelope. Unfortunately, when it comes to MIDI,  there's an unusual amount of misunderstanding... and not just that MIDI doesn't actually sound bad. The other day I heard someone say the problem with MIDI is the 6-bit resolution... but it isn't 6-bits, it's 7-bits (at minimum) and there's an option for controller messages that are 14-bits, but people don't know this, because they only know the obvious stuff about MIDI. So sure, Michael Land and what he did with SysEx and stuff is just incredible, but most people are not going to do that.

			Why don't we talk about the IASIG?

			George Sanger jokes that IASIG is an acronym for: I Actually Started It, George. But it's the Interactive Audio Special Interest Group, and while George did help start it, it was a co-operative effort. What happened was, shortly after the Sound Canvas came out and game developers started becoming interested in General MIDI and music synthesis, other things were happening, too, with PC and console sound systems. Apple started to get involved more heavily in games, so a game developer wants to make a game that runs on Mac and also runs on the PC but the audio systems function differently. There were issues like how do you keep the mixing levels the same across platforms, and the solution to those things is to get those people together, not just Apple and Microsoft, but all the game developers who were trying to do things, and get them to make a recommendation for how everyone can do that the same way... And that's what the IASIG was formed to do.

			There was this awareness that all these companies were struggling to make everything work better, and be compatible, and there needed to be a forum where they could all get together, so that's what IASIG was. It was started at GDC where Tom Rettig (Brøderbund) had a session called the Audio Town Hall meeting which was sort of a wolf in sheep's clothing. It was presented as if it was just an opportunity for people to talk, but he knew going into it that he wanted to get all of these companies together doing this all the time, and Tom and I had spoken before the session, and agreed that MMA would help formalize whatever comes out of this. Then during the session, people started bringing up the issues that we'd already been talking about, and George looks over at me and says "I'll take care of this" and then stands up and says "Here's what we should do." And then he announced the whole idea of having this Interactive Audio Special Interest Group, which at the time wasn't the name, but he just said, "We should all do this, and we should define what General MIDI sounds are, and we should come up with a Downloadable Sounds specification," and he just listed all that stuff and that was it. Everybody said that's a great idea. Let's do that.

			So what is the Downloadable Sound specification?

			Downloadable Sounds was proposed as the answer to the problem that General MIDI only has a fixed number of sounds, so if you're writing music and you need an instrument that isn't in the General MIDI sound set, what do you do? MIDI synthesizers in the professional market support General MIDI sounds, and they also have other sounds, but they're not used in the gaming market because they are too expensive. Some of the available PC Game Cards could support other sounds, but not every manufacturer could do that, and even then you were still limited to whatever sounds that manufacturer happened to put on that synthesizer. If you actually had your own idea of a sound, there was no way to just do that. So it wasn't hard to figure out the solution was to give developers the ability to create their own sounds, and deliver those sounds along with the game, and that's what Downloadable Sounds was intended to do. The challenge was, again, to get all the sound card manufacturers together to agree to support one sound format. But because the IASIG was supported by the MIDI Manufacturers Association, we had constant communication back and forth between IASIG, which was representing the game developers, and hardware makers and software makers, and the MIDI Manufacturers Association, representing the actual synthesizer developers, and we figured out a standard called "DLS", or Downloadable Sounds.

			And then there was a second Downloadable Sounds specification?

			The second one came along because there was another opportunity for MIDI in another application. DLS level 2 came out of a joint venture with MPEG, which is the group that develops the compression schemes for streaming audio and video that everyone is familiar with (MP3, etx). They decided they wanted to have the opportunity to do what they called synthetic audio, which basically meant they wanted to be able to create sound via instructions at the player, instead of streaming the sound, and when we heard about that we kind of went, "uh, isn't that what MIDI and DLS does?" So we went to them and said, "You should just use DLS (with MIDI) and they said "Well, we'd like some more advanced features for a few things," so we co-designed DLS 2 to be more suitable for their market.

			MIDI returned in a big way with ring tones, and it's kind of come back and still living on in various forms. Can you talk generally about how MIDI is being used today?

			One of the reasons MIDI became popular in computers in the first place was because it takes a very low bit rate to generate sound. It takes very small messages to create the sound because it's a mod¬el where, instead of streaming the actual waveforms in real time, you're sending instructions to a synthesizer that resides at the receiver end. The synthesizer is a lot more complex than a DAC that only needs to play waveforms, but the complexity is in the player, so any time where bandwidth is an issue, MIDI can become very useful. And that was the issue with computers at first; it was very diffi cult to stream audio from any kind of storage medium, or over the internet, so we used MIDI. The same thing happened with cell phones. Once Nokia decided ring tones should be customizable, it didn't take them long to figure out they weren't going to stream the sounds across cell networks. So they came to the MIDI Manufacturers Association and said, "we want to use MIDI in cell phones, but we don't want to use General MIDI, because that's too much complexity for a cell phone; we want a small subset". And they wanted a standard, so you could buy any cell phone and it would just work. So bandwidth is how MIDI has often entered new markets. It happened with computers, and it happened with cell phones.

			Today though, what's most significant about MIDI that it allows the separation of a musical instrument performance from the musical instrument sound, and turns the performance into digital data that can be manipulated, stored, and played back. It used to be if you wanted to play a musical instrument you had to go find something you could hit or blow or whatever until it generated sound, and master that, and that was pretty much the entire experience. Obviously doing that well takes years and years to practice, and it can be a great experience, but it's still limited to just doing that. When you digitize the process and you separate the playing, you can strike anything, blow anything, or whatever (make a globe with a bunch of buttons on it)  and then just use that to send digital data to anything else that can read it, it could be any kind of a synthesizer, and now you can play any sound you like, in any way you like, and that's just a completely different experience. And as digital technologies have improved over the years, we all have a computer in our pocket, which means anybody can take an iPhone or something and go, here, I'm making a musical instrument. And it's all standardized, because the language for doing this was defined way back in 1983 with MIDI. That's what MIDI is. It separated the keyboard from the synthesizer and said, well, this is how the two things will communicate. And it did such a good job that thirty years later it's still perfectly adequate for doing that.

			What's the future of MIDI?

			The future is actually most interesting, I think. One of the things that has happened is, although MIDI protocol is basically the same after thirty years, the way it is transported has changed. There were no "standard transports" for anything back in 1983 when we created the MIDI DIN cable, but now we have lost of options so MIDI now runs over USB, FireWire, and Ethernet, and that makes it more accessible to more people because sometimes you have a platform or an application where you need a particular transport. The Internet is one example, because most people connect to it via Ethernet or Wi-Fi, and since you can do MIDI over Ethernet or Wi-Fi, you can possibly do MIDI over the Internet, which opens up whole new possibilities. So we're constantly working on how you make sure that when MIDI is used on new transports that it's used on consistent and interoperable manner, which  takes a lot of work. Today, the transports that are most inter¬esting are wireless transports, like Bluetooth. That's a real challenge for something like MIDI, where everything is very timing-critical.

			When you hit a button, there has to be sound immediately, not when no one else is using the radio or only after the radio wakes up from battery saving mode.... So that's a big challenge, but that is absolutely the future and everything is going to go wireless and we know that. And now that we have this digital musical instrument paradigm where things can be separate, and anything can be an instrument, then people start to get creative, and they go, "Well, wouldn't it be nice if I could have an instrument that works in three dimension, or works in four dimensions?" There's no limit to what people can create, and the challenge is that MIDI was designed for keyboards... you press a key, it sends a signal, and there's no "what if I move my hand this way, or what if I'm moving my arm like that"... so you start thinking about those kinds of things and many of them can be addressed and handled by MIDI messages, but sometimes you get to a point where you go, "Yeah, but it really wasn't designed for that," so there will be a point in the future where we may need something that's very much like MIDI but has extra capabilities to address new things that people want to do.

			Not every new idea will be commercially successful, but I think that's also going to be an important change in the future. Electric guitars were a "big thing" and everyone had to have one. Synthesizers were a big thing. It used to be to make any impact you had to create the "next big thing", but I don't think that's how the musical instrument business will work anymore. I think the musical instrument business now is everybody does their own thing. And as long as it all works together, that's all that matters.
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			Guy Whitmore entered the industry creating the scores for horror series such as Shivers and Blood. He became an audio director at Microsoft, overseeing production of franchises as diverse as Fable, Zoo Tycoon, and Mass Effect. Having shifted from horror to casual, these days he manages the audio of PopCap series such as Bejeweled, Plants vs. Zombies and Peggle.   

			You've been one of the pioneers of interactive or adaptive or dynamic music. What is that exactly?

			Yes. Adaptive music. Interactive music. Dynamic. All these terms. I want to start by calling it game scoring. Because I think those terms confuse, can confuse the conversation about what game scoring is. And what it can be, what it could be. It almost gives it a sense of, that it's an option. That it's something that, there's still a debate going on whether adaptive music is a thing in game audio. But the truth is, it's already adaptive. Your music is already adaptive whether it's intricate, or whether it's a long set of three-minute pieces. Players are interrupting your flow no matter what. No matter how it's set up. So it's a dynamic medium. Games are adaptive. The art that goes into games is adaptive. So it stands to reason that the music too, as an equal element of a game experience, should be adaptive as well. Just by definition. We're in an adaptive medium, meaning it can adapt to what the player's input is, and the music can adapt to what the game's input is. There's a feedback loop between all three of those things. Visuals, design, music, and the player–let's not forget the important player–all have feedback loops. They all can and do hopefully affect each other. And in order for that to happen fluidly, it has to be adaptive, so it can adapt to those changes because it's a dynamic, non-linear medium.

			Starting out as someone moving into game audio, how did you figure out that this is what games need?

			Well, after driving my pickup from Dallas, Texas to Seattle to start at Sierra On-Line, with my U-Haul, dragging all my stuff twenty years ago, I landed in this place, didn't know what audio for games was going to be. It was a newer, newish industry, 1994, so I went in blind. I didn't know. I didn't know. But as I started writing music for it, intuitively I kind of thought, "Oh, shouldn't the music change there, when this happens, and shouldn't the music kind of follow this?" So early on it was very simple things like running to the programmer for one of my first games, Shivers, and saying, "Hey, can we take these eight or ten music phrases, and can you play them back randomly? And can you put a random amount of time between them, somewhere between five and ten seconds?" "Oh, let me think about that. Oh sure!" Well there you go. We started just intuitively doing systems that would make things non repetitive, and also follow the flow of gaming, so once I followed the flow of what games do and the experience that they give, I wanted the music to do that too. No one told me to do it. It's just been a part of what I felt should be done, and in fact part of coming into it just fresh and raw out of school and not having too much exposure to scoring for interactive media made me almost think this is how it has been done. It made me realize almost naively that this is what should be done, even when it wasn't. So I just dug in.

			What were some of the earliest challenges you faced trying to make adaptive music?

			Well, first there's the conceptual phase of you get an idea of what you'd like to do. How do I want the music to work with this game? And the first thing that comes up is you go, "Well, how am I going to do that?" Both technically first of all, and then musically. And early on, technical hurdles were big because if you wanted something done, you literally had to go ask a programmer, and you would write something specific for that game. And you'd get to the next game and you'd have to write that system over again. So the lack of tools and support in that regard was a blocker, but we could still do stuff. We'd still just push on that, and so it was a sense of discovery, going, "Oh, that technique worked for this game, so now let me apply it for this game, but let's add this." So I kept adding kind of concepts to the toolbox and we'd kind of revisit them. But until toolsets started coming along and we would start building a system within a studio, it was really challenging to keep momentum going, and I think that's been a challenge for the industry overall, is getting , there's a chicken/egg. We have tools, a lack thereof, and ideas, and how we make those thing help each other, they can help each other grow. 

			The other very important element that is often just not talked about as much is just compositionally, how to do this. It's easy to talk about a lack of tools, to come from a place of lack: "Oh I couldn't do it because I don't have the tools. I can't do it because the team doesn't really want that." But it really needs to start from the compositional concept, and thinking about things dynamically. And composing in that way requires a change of mindset about how you arrange music, about how you compose music. And that's to me one of the biggest unspoken challenges of adaptive scoring, if you want to call it that.

			I love that you brought up the chicken/egg thing, because that's really what this film is about, the ongoing tension and back and forth between creativity and technology.

			One of my favourite phrases and my team knows this very well, is that the creative always leads the technical. Always. You don't say, "What tools are available to me? OK, let's see what I can do." You start with a creative concept: "Here's what I want to achieve in this game, and I'm always starting in the abstract." OK. I want the music to flow from here to that point, and then figuring out, how am I going to do it? What tools are available to me? And then there's a feedback loop of, "OK, this tool does this really well, but it doesn't do that very well." Then you can let the tool into the conversation and say, "Well, let's make good use of what the tool can do." And then there's that start, but it always starts with the creative. It has to.

			You keep mentioning these compositional concepts. What are these concepts: What is adaptive music?

			Games in particular, but any interactive media where there's a player interacting with the media, is indeterminate. And therefore the music has to start off in an indeterminate state. In other words, it has to contain a range of possibilities that are appropriate to that game. And it needs to be able to react in the way the composer wants it to, when certain key moments come up. It can be used to simply emphasize a certain whatever emotion is going on on-screen. So a very basic form of adaptive music would be OK, nothing is really happening, so let's have some ambient music. Now it's a little tense, let's have it slide into some more tension-based music. So in other words it's tracking the mood of the game, the player and the general state of what's going on in the game. It's communicating emotions. 

			That's one very basic form of adaptive audio, adaptive music. But it can also help to emphasize key points. It can build up emotional tension and then boom, hit key points with a stinger or some kind of musical gesture, or a theme could come in and announce a particular character and those kind of things. But what we don't know, what's adaptive about it, I mean film does all this stuff.... but we don't know when those things are going to occur. There's where the adaptiveness comes in from a compositional standpoint. We have to be ready. The score has to be ready because the arranging is being done on the fly, and the composer's job is to prepare all those possibilities so that it can do so in a convincing way, not in a seemingly random way. So that's in a small nutshell some adaptive techniques. I mean, there's technical descriptions, but I like to start with what's the effect of the adaptive music, because it's easy to geek out over adaptive music and talk about, "Oh, I'm doing horizontal versus vertical dah dah dah." That's not where I start. I start with what do I want to [do], where do I want the music in this game to hit certain points emotionally, dynamically, harmonically, all the elements that we would use in a film score, we just need to figure out where they happen in a certain point in the game. So for instance, films have something called a spotting session, and you go in with a director usually and the composer and director sit down and say, "OK, in this scene, we're going to set this kind of a mood, and then it's going to build up to this point and you're going to hit this point here, and then the sound effect goes kablam and then there's silence for this little while," and so on. How do we do that for a game when timing is never the same? Well, there are scenes with moods. There are hit points that you want to hit, and the trick is how do I get from here to there? And with the flexibility. And that's what adaptive [is], the adaptive component is just that. In a way, we're trying to do the same thing that film was doing. We're trying to be attentive to what's going on in the player's mind and psyche and with the game moment to moment. Films can do that very easily because it's laid out on a linear timeline. In gaming, it's tricky for the audio to follow moment to moment, or have that ability. And I think that's the ultimate goal of adaptive music, and adaptive sound. 

			How do you do that as a composer? How do you get from A to B and figure out how those changes can happen?

			Right, so more on the you have your high concept. You do have to take your high concept and translate that into the more nuts and bolts, both compositionally and technically in terms of its integration. That's where the geeky stuff comes in, and you have to really embrace that. I start with exploration. And the first step though is knowing that in order for a score to be adaptive, it can't be in large chunks. It has to be in small component parts, meaning stem mixes. Hence your vertical slices, as well as in phrases, hence your horizontal. And the reason we do that, we break those up, is so that the music has the ability to shift and change. So knowing that both compositionally and technically is the very first thing. We need component parts that live as component parts in the game engine in order for it to be highly dynamic. So starting there, you go, "OK, now I have these component parts, what kind of component parts do I need? Am I OK with pre-mixed phrases? Or just stems? Or individual notes?" And that depends on what you want to achieve dynamically. If what you're doing is going from one mood to another and those changes take place maybe minute to minute, long pre-records are probably OK or with stem mixes. But if you're trying to do things that can come up on a moment's notice, you might need a real quick phrase to come right in, so maybe a short solo instrument, or in the case of Peggle, single sampled notes that can be played as a scale all the way up. So that's kind of the foundation. Knowing that you have to work in these component parts that are re-constructed on the fly. From there, I start with a technique often where I game-capture a large stretch of a game that's in process, and I bring it into my linear DAW, and I score it just like I would score a short film. Without regard to the technical things I'm going to have to do. What that does it frees me from those technical things and allows me to go, "Here's what I would do. Here's what I would emphasize if there were no restraints." 

			So you find out things like, "Oh, I actually did a little crescendo here building up to this hit, and then I let it die down, and I went into this mode. This mood." And so you get a sense of what your flow is going to be, what your form is actually going to be, because adaptive music isn't random. It should have a sense of form to it. It should make sense at the end of the day. So once that's done, you have two things. You have a concept that you can look at and reflect on when you're done and say, "OK, now that I have this linear piece of music over game capture, how do I translate that into something that can be dynamic, because that hit point could have happened ten seconds earlier. It could have happened twenty seconds later. How do I sustain the music? Indeterminately. Now that's, I could stay there for a moment, and talk about that, because one of the key things as a composer that I work with all the time is for any given phrase that's playing, I don't know how long it's going to last. So that right there. How do I make a piece of music that could last twenty seconds, or it could last a minute and twenty seconds? So that's the challenge.

			I'll write a phrase and try to write some variation into it so that it will flow and it sounds good. If it's been there, it can state itself within the shortest period of time, the minimum but it can also last up to the maximum that I think someone is going to be there. And if it goes past the maximum, it needs to change, without input from the game. So learning how to work with moments in time when the game isn't influencing the music, but you need to sustain it for a little bit and let it tread until the next cue comes in, to let you go off. The other big compositional consideration are transitions, so you're in one place, and you're setting the mood, and you're letting it last as long as it needs to. And a cue comes in, to go from ambient to much more highly dynamic action type of music. How am I going to get there? How fast do I need to get there? Does it need to happen immediately?  Can I have a four-bar transition? And I actually think this is one place where game music is still falling down more than it should. Not enough consideration is taken for how do I get from one scene to another during gameplay. Cut-scenes we're doing great, because it's a linear play in the game. But we need to think about how do we do that? And I know from a game design perspective, when a cue is called, I know how much time I have to react. A lot of times, boom! They want an immediate reaction, so sometimes you gotta go, OK, jump and go. 

			Other times a cue comes in from the game and I go, OK, it's changing, but I have some time. So you have to become intimate with the game design, in order to know what kind of transition would be need. And composing a transition from one piece of music where you don't know where you're going to leave it, to another piece is a trick, so you look at the phrase that you're in, and you go, OK, what are the choice points along this phrase of music, that I can jump out and transition from? So I'll have points. This is a legal transition boundary. This is, and it won't work if I do it here, etc. etc. And sometimes you have to write multiple transitions to get out of the same piece depending on where you're jumping out from. So what it kind of has forced me to do, is kind of break down my own compositional process, because we do this kind of thinking all the time in linear media, we go, "Oh, right here the film does this, so I need to transition out." So you kind of write your music so that it ends at a point where it can transition out to this other piece. Other section of music. And when they send a film back and say, "Oh, by the way, we changed the timing," you go in and you edit your music so that it works a little earlier, and you can do that. We can do that as composers. So we can do that in games too, we just have to be ready for it in real-time. And that's the trick. That's the trick compositionally. 

			Can you talk about a specific game where you've built a lot of transitions?

			Where I really started to think about transitions was a game called Shogo Mobile Armor Division. It was my very first game, kind of a cult classic these days, done in the mid 90s, 97 or so. And  a really interesting piece of software was dropped on my desk at the time it was called the Interactive Music Architecture but it became DirectMusic, part of Microsoft's interactive music system. So that was dropped on my desk and my manager, my audio director at the time at Monolith said, "Here. See what you can do with this." And it was great because he gave me the freedom to kind of explore the software for over a month. I mean I was doing nothing but was going into games for a month. I was just kind of allowed me to play with this tool. So this autonomy that he gave me was wonderful. I quickly discovered that it had the ability to both do music that could vary as it went, really easily, but also to transition seamlessly from one mood to another. So I really embraced that aspect of it in particular. And to write a real kind of airtight system that could transition seamlessly was what I wanted to achieve there, so stuck to three actually four basic emotional intensities. One of them being silence, because you have to include silence. And it was just ambient, tension, action and silence. So I had four basic phrases, they could last for minutes, but they were non-linear in that they would kind of recompose as they want. But at any given moment you could go from any given one to any other of those phrases. So I built transition segments literally a matrix of them, so you go from 1 to 2, 1 to 3, etc. 2 to 4, every possibility, I would have a transition, so compositionally it's no different, I would write a transition just like I would if as if a linear piece was going from action down to silence, but that was just one of the transitions, and it kind of changed the way I think game music, and I've always from that point on, from Shogo on, I've always took into serious consideration how do I most competently get from one area of the game to another. We have to move beyond crossfades. Crossfades are cool but there's so many other ways to do it. There's bump transitions. You can do thematic transition, you could really do a pace transition for eight measures, you can do an immediate one. To me that's a big lever, a powerful lever in game music that we're not fully utilizing.

			I further explored that in No One Lives Forever, where we had six different levels of intensity, and two different types of action music that it could go to. So the matrix was exponentially larger, but that made music more interesting as you went. It just made it feel like every time you played the game, music was following you but you had a unique score that followed your experience. So I continued to this day to explore what I can do with transitions. 

			How important is it that you're in house, to be able to do this stuff, because I know a lot of people just given a list of cues and that's what they do.

			Yeah. I have a lot to say about this whole side of things. In house versus freelance. Let me speak about myself first, and then I'll kind of get to the larger issues there. I've been in-house and freelance, and yes, in today's business culture of gaming and game music, it is a challenge to be an outsourcing freelance composer and to effectively do interactive scores. But, it's only possible, I've done it, but not before establishing both my skills, as what I can do, what I can offer, with specific toolsets, but also relationships with specific game developers. After all this time at Monolith and working with DirectMusic, I went freelance. And got hired not long after by Microsoft to do some of the original Xbox demos, for the original Xbox. There's the Butterflies demo and I think it was called the X-girl Demo that Bill Gates demoed at E3 and they were interactive demos. They were trying to show off their visuals, they were showing off everything. So I did a DirectMusic interactive score for both of those, as a freelance composer, and also did Russian Squares for them as a freelance composer. 

			I came back to help Nathan Grigg, who had taken over as audio director. He's an awesome, awesome composer, still there. And I helped him out on No One Lives Forever 2, and Tron 2.0, and did highly interactive scores, because he knew the language. He and I could just go back and forth about what needed to be done interactively, because we both knew that system so well. And the language of what an interactive score can be. Same thing working at Microsoft. They hired me because I could do that work, and so partly because I was one of the few people who did that work with that software, I would get work because I was the one who could do that. So I had luck there, but with other companies it was trickier because they didn't either have a culture of it, or an awareness of it. I tried to with my freelance business even set up a consultancy around trying to talk with developers I was working with about interactivity in the music. And over time I could slowly make headway but it was challenging. So that was one reason why I went back in house was because when you're in house, you're on the ground with the programmers all the time. There's a flow there, that's not just week to week or month to month or when you happen to get a gig with them, but it's day to day and week to week and you develop this relationship and a bond with not only the programmers but the producers and the leadership and you get kind of buy-in and when it's done over the long haul, like I think I've done at PopCap, you actually build a culture that expands beyond the audio department. 

			So we now at PopCap have a culture where it's becoming expected, that this stuff is interactive. There's a game that's in progress right now where I do have a kind of looping temp piece in there, and people are like, "No, it's not quite where it needs to be". And I'm like "Yes. Thank you. It isn't." So being in-house is key, and even if you are a freelance person, having someone in-house who wants to do an more adaptive score is needed, as a communication person. And one of the things I'm trying to change at PopCap is how we work with freelancers. So for instance, I can set up an adaptive template for scores like Peggle 2 for example, and then have someone, a freelance person like Stan LePard come in and do a full adaptive, complex arrangement. He did the Berg character for Peggle 2. And it was flawless. It was perfect. He not only scored the music for it, but he integrated it into Wwise, shipped a Wwise work unit to us, and we dropped it in, and it worked. So that's the kind of pipeline that needs to start happening to break down this wall, because there is a wall that's mostly perceptual I think, and I've proven, I hope, that it can be broken down. We do that also in the sound design world where it's no longer good enough to toss assets over the fence. We want the people we work with out of the house to take it as far as they can, and we're working to take that even further. So they're doing work right in Wwise and if possible checking it into Perforce, and cranking out builds. That's kind of a next step. There's no reason why there needs to be that kind of barrier between the in-house team and the exterior freelance team. So another thing I want to say about that is that barrier is not all on the developers' side. I see the responsibility of that barrier coming down on the freelance composers, because most of the composition that's being done today in games are by freelance composers, and in my mind, when I'm freelance, I want my music to be in the game and represented and presented in the game as a seamless part of the game. I don't want it to be slapped in. So I think it's beholden on the composer an awareness of what is happening to their music and having a role in how it's going to be integrated, and taking it a step further, a role in actually scoring it. Scoring it to me means moment to moment decisions about the timing of your music. So I think that needs to be, I talk about that quite a lot, because it's the next step culturally for games and highly adaptive scores to really take root. 

			In Peggle 2, you added a number of difficulties to this concept of adaptive music: You've got an orchestra, and you're using pre-existing music. Tell us about those challenges.

			So orchestra, and adaptive music. I'm going to walk back a step, and a little bit of historical background, because there seemed to be some momentum towards highly adaptive scores in the early to mid 90s. There was a lot of buzz around DirectMusic, and there was a lot of excitement, and so on. Simultaneously there was a lot of excitement around what was called Red Book audio, and the idea that with this, we could now record actual instruments. You could record full orchestras, in the best halls, and we could record fully mastered works and drop them into our games, so that sort of "production value" aspect kind of came in and I think disrupted, temporarily, the idea of adaptive music, because at the time there were very real reasons why it was challenging to do orchestral music adaptively. And coming up to Peggle 2, I wanted to prove that that was no longer the case, that you could get the best of both worlds. you could have your cake and eat it to. You could have a fully orchestrated and live orchestra and have it be also highly adaptive. Those two things are not mutually exclusive. So both artistically but also for the sake of adaptive scoring, I wanted to kind of prove that out. So like any adaptive score, you can't record a three to five minute cue with a full orchestra, and then decide how you're going to integrate it. We recorded a section, instrument section by instrument section, the first violins, violas, low strings, separate from brass, and all that. We had it recorded that way, which was time consuming but well, well worth it. And we also, within each section, recorded in shorter phrases that could also be put together in different orders. So we came away from the studio with these little building blocks, these little mosaic pieces that we knew would be reconstructed on the fly later. Yet, they were fully recorded performances, anywhere from phrases that were as long as sixteen measures long to as short as one or two measures long, or anything in between, and then single notes for the peg hits. So the rule of thumb was, to keep some of the live performance intact. If it didn't have to be interactive, keep the phrase intact, don't do single notes. Keep it live sounding, keep the performance in there. But if we needed to break it down like the peg hits had to be single notes, so those were recorded like a sample library. And that technique allowed us to use the same basic adaptive scoring techniques I was using in games earlier, whether it was No One Lives Forever, and so forth, but use actual live recordings with that, so just taking what I learned from both of those worlds and bringing them together was key.

			In Peggle 2, you have a mix of "Ode to Joy..."

			I have a whole list. There's "[In the Hall of the] Mountain King", "Barber of Seville…"

			And then that weird dubstep...

			Yeah, that's Jimmy. And then the "Hallelujah Chorus", which was Windy. "1812 Overture", just the classic what we call kind of most both epic as well as iconic, recognizable in the fiber of our cultural DNA. That was kind of the criteria by which we chose each of these pieces. So, it had to be a huge finale, bombastic ending. It had to have that epic quality. It had to have that kind of "I know that" quality, even if they weren't familiar with it, because children would act the same way. They were like "Oh," and just this joy when they get to the end and I'm happy that we can introduce them to these scores, because then they can go back and they can listen to the whole original arrangement of all of these pieces. "William Tell Overture", and so on.

			What was the motivation for choosing most of them from the classical repertoire, but then you've got the dubstep and other music as well?

			So, "Ode to Joy" as most people know with Peggle 1 kind of started this whole thing. This is before I even got there, in Peggle 1. And the music was good but all of a sudden "Ode to Joy" was just "Wow", Boom! And that shock was actually really effective. And it became one of the things people talked about in Peggle 1. So coming in to Peggle 2, we wanted to keep that idea alive, but we knew we'd have multiple masters [characters] and we wanted variety so that's why we wanted to use different sections of different well-known classical pieces for the endings of each master. And then kind of pairing a classical masterpiece with a Peggle master, to match personality. Now, once that was kind of established, getting from point a to the ending, so by the time you get to the end, it is the as-composed segment of music. But getting there, I wanted to lead into it smoothly. I didn't, there was no way to just take other linear chunks of those pieces and kind of stitch them together, so what I did particularly more and more as I composed, as we composed for these masters, is that I'd bring themes for them. The "Barber of Seville" for example, and work those themes in, and sneak them in. And in a way kind of playing around with the users like, "Hey, do you recognize this?" And you might get it by the time you're 3/4ths in the game. So basically use a kind of a theme and variations technique but we didn't want to also confine the game music to just classical, so we could infuse other elements, whether it was pop music, or the dubstep for example, we went totally crazy there. And other times it was more subtle. They gave us a lot of freedom to kind play with it. Basically it's a rearrangement, theme and variations, mash-up of things to help emphasize both the character's personality, but also help the flow of the game. So there's always a form. There's a form that any Peggle match that you play follows. And it starts low and it build, and it builds over time, and then it drops to almost nothing, before that last shot, and then boom you're introduced to the finale. And it's just that the pacing of that form is variable. So that was the other challenge that we had to kind of figure out how do we do that, and again allowing it to be a theme and variations format allowed it the freedom to have a variable, interactive outcome.

			How did you adapt this idea for mobile then for Peggle Blast?

			Peggle 2 we had the luxury of I think seven hundred and some-odd, seven fifty megabytes of audio. Much of which is audio music stems, music samples, etc. So it was pure luxury. Most Triple A titles don't get that kind of memory for the music necessarily. So we went from that to literally five megabytes, a five megabyte footprint, for all audio. Sound effects and music. Thankfully it wasn't what we call a port, it was a new version of Peggle. So we got some creative license there. We knew we wanted to end with Ode to Joy because that had become such the staple we couldn't walk away from that. But I did write a whole new score leading up to it. And at that point, Wwise had just come out with their MIDI innovation, and I thought, "Well, we used to do that in the old days. Maybe it will work now." And we did record a lot of single note instruments for Peggle 2 and had a lot of material to draw from, so I kind of cobbled together a sample library. A very small one obviously, and started working with MIDI and what MIDI would sound like. And it had this added benefit. At first the constraints felt like "Oh my gosh, five megabytes, how on earth are we going to do this?" And we struggled with that and went through the pains of just not even wanting to do the project. But, I actually think it helped the outcome in the end. Because what I might have done, had I had a lot of memory, is try to achieve that great orchestral sound that we had in Peggle 2, but I think one of the powerful outcomes that came was it's orchestral but it's like a little play orchestra. When you listen to it, we worked with real short, samples. Pizzicato and staccato and marcato, because they're short and but they're also very rhythmic, so we could create this kind of clockwork-like little piece of music that's orchestral in nature but sort of sounds like this nice little thing that fits well in your palm. So it worked well with the format and with the console being the phone this time. So we just kind of embraced it over time, and we had to keep pulling the samples down and down and down until we had it working. And it also used a different interactive structure, where in Peggle 2, the structure's always the same. The arc always goes from through those seven phrases into the end, but with Peggle Blast, the games could go much longer. The number of balls were indeterminate, so I had to have the form that could flow with that, so I re-thought how the interactivity would work as well. So it just took a lot of honing to break it down that far.

			The other thing I will say about doing Peggle Blast is how much people expected the orchestra. I did a concept because at first, my first thought was, "OK, well, we can't do orchestra, because I have five megabytes. Meaning two and a half or so, three probably for the audio samples, the music samples." So I thought, "OK, well I'll just do a music box." The whole concept was kind of like a music box, because I could make these small samples and make this sound really interesting in that way. The first, the mistake  I made with the first version that I put in the game was not fully cooked, and I think it gave the wrong impression, of "Where's the orchestra?" So I had to kind of revisit the whole creative approach. And that's when I had to start exploring these orchestral samples again and pulling those back into it. So it did evolve over time. Over concepts. It was painstaking. 

			Was there a lot of convincing that you had to do at PopCap as far as paying for an orchestra for Peggle 2?

			No, and people say, "How did you get the resources to record an orchestra at a casual games company?" Not anything new at a big company. But at a casual games company you'd think the questions would be, "Oh, we don't really need that" and so on and so forth, but I think what's first of all, we had been doing it. But we always do it by concept videos. We always try to sell the idea through, "Here's what it is, and here's what it could be."  It's the old show it don't say it adage, where you don't say "please, please, please." You say, "Listen to this. Listen to this with visuals." And you can convince and you get allies on the production team and so on. And we did that with Solitaire Blitz and with Peggle 2 in particular as it was being developed, that was a classic example where I did a really long game capture and scored it linearly. That one video convinced the entire team, the producers and PopCap's leadership that we should of course go and record an orchestra. It was, they thought twice about the budget and then OK. And that was that. And after that, that momentum helped us record choir for Peggle Blast. It's helping us they've allowed us now to go record orchestra again. We just did two weeks at Studio X recording our own sample library, top to bottom, instruments, with the focus being that you could be highly efficient for use in our audio in general. So we have momentum now.

			Adaptive content seems to be your idea of what game music should be.

			I think it already is adaptive. Like I say, it's just a matter of how well you do it, is how I like to put it. When you get more skilled at working in an adaptive medium, it's sort of like saying should a fish have water? You know. Yes. How well does it swim? That's another question. So that's how I like to think of it.

			A lot of composers we've talked to, there's different schools of thought. There's the ones that like the Hollywood sound, the epic sound, and they want to push it to where film has gone, and there's other people who think this is a different medium and should develop its own aesthetic. Where do you stand?

			I have a lot of thoughts on this. I personally feel that bringing learnings from film music, and  orchestral music to gaming is awesome. And I think we have more to do there. And game music has also developed its own sort of genre, or sub-genre. These two things are sort of clashing, but there's room for both. These are just two different aesthetics. It's not an either-or. So you're talking about orchestral as a style, versus maybe more of a Nintendo approach to game scoring. Both completely successful in different contexts. Again it's about execution and how you do those things. I will say about what we pull from film scoring right now we've pulled over a live orchestra, really, really excellent production values, recorded at the best places, but where we haven't learned from film scoring yet that I think needs to come over if we really want to do that is timing. Timing, timing, timing. Film scores are impeccably scored moment to moment. Fraction of a second decisions are made. The push and pull of what emotion should happen at any given moment, and that's what we need to pull over from film scoring into game scoring. And in order to do that, it sounds counter-intuitive, but that's where we need highly adaptive abilities for games to achieve what film is doing in terms of its timing. But in terms of aesthetics, I think whatever the game calls for, we should be able to pull from any aesthetic in terms of stylistic aesthetic, orchestration, instrumentation, harmonic content, rhythmic content, all that stuff is up for grabs and can work in an adaptive format.

			Are the tools there now? Is everything in place for this to happen?

			Yes, tools are there. We are in an era of what my friend Damian Kastbauer calls the "no more excuses era". Where the tools are there. The  technology is there. It's easy, it's available. People can learn it on their own because it's free to just download these things and play with them, and so yeah, I think there's a confluence of these things. There's good examples to pull from, from the world of game scoring. And the tools are there. The middleware are easily used by independent game companies as well as large ones, so it's not just for the big company to play with, but a lot of indie companies are now working with FMOD and Wwise in their game engines. And Unity has kind of helped that too because now it's easier to plug in the tools with that. So the tools barrier is coming down fast. There's a lot more work to be done there, but we haven't even scratched the surface of what these tools are capable of now. So even if there are no new features, maybe some UI improvements, but no new features, we could do so much more than we are right now.

			OK, so what is the barrier to adoption? Why aren't composers doing this?

			Why are we not further on? I'll back up and say, in 1997, 1998, my era of interactive music with Shogo and No One Lives Forever and those games, I expected a five or ten year delta of like an explosion of highly adaptive scores surpassing all of our expectations. So that hasn't happened. And things have happened in a positive progression but more slowly, and maybe more instance by instance rather than a wave of scores doing this. I've said it in talks before, I think it squarely goes back to the composers. I'm going to do this, and it's not blaming, maybe it is, but it rests with the composers wanting to not only write for games, because it's glorious and fun, and games are awesome, but embracing the medium of games themselves, because the medium includes this adaptive component. And if we're not embracing that, we're not fully embracing games as a medium. The resistance becomes two-fold. Because there's a lot of history where it's been not only OK, but expected, for composers to just get a lead sheet with a set of cues and to throw them back over to go in the game, we now have a long history of that, so that there's an expectation that's set up. And, with that, there is a whole generation of composers, professional composers, who work this way. And who are totally happy just working this way. 

			If I just get a worksheet of three minute cues and maybe a few stingers, and I hand them over with a little bit of feedback, I barely have to look at the game. That's actually a pretty easy gig. So that's hard to move away from that financially. There's a financial burden as well and you have to say, "OK, freelancer, I understand, because the game company isn't yelling at you to make something more adaptive or more integrated as a score. So why bother?" The fans aren't necessarily screaming for it either. That doesn't mean it isn't welcome as I'm finding with any time that I've done a highly adaptive score, whether it's Peggle 2 or No One Lives Forever, the feedback I get is immediate and like, "Wow, that changes the experience". So I know that proof is there, that it does improve the experience. But it has to be up to the person scoring the game to kind of push for those things, because it's not necessarily going to come from the fans. And that comes from asking and saying, "Hey, let me see the game more. Let me be in on these early meetings and see if I can help you." Not only for scoring, but selling themselves. If freelance composers do this right, they'll have an additional income of this whole process of music design as I call it, where you go in and you do the scoring sheet. You do the spotting session with the game designer and the game director, and you figure out where you want music to go. Why wouldn't the composer want to be a part of that, in my opinion? And then, there's the technical side which is being solved. There's a lot of knowledge that the composer will have to know, and to bring that with, but there's no reason, if I went freelance again I'd say, "OK. I know exactly how I would do this in Wwise or FMOD, and I know how this would work in the Unity engine, and by the way, I have a partner who can do some scripting. And I have a partner who can help me do the implementation." And I think those kind of teams, where, and I think the composer is intimidated by the onus of all this work. I've never scripted before! And, a lot of composers haven't done the work chopping up and arranging it that way, but maybe there's a relationship for a composer with an adaptive arranger to help with that work, almost like they work with orchestrators. So I think there's a lot of ways that it can be done, but the impetus, that force, that first push has to come from the composer's desire to do more.

			So where's it going to go next?

			Well, I've given up on timelines, because I'm bad at picking out how long something is going to take. But I'm pretty good at knowing where I want to go, and where the slow momentum is going. And I think some of it is more, there's a trajectory and directionality that I'm seeing already, and I think it'll just be more of. And that is, music that is broken down into either more granular component parts, because the more granular you've broken your music is broken down, meaning that it's being generated real-time in the game, the more adaptive possibilities it has. So I see more of that beyond exploring MIDI on Peggle Blast has really invigorated my desire to work with MIDI in games where I don't have memory requirements that are so low, because of the flexibility I think  all the hybrid techniques where, I hear these arguments about, "Oh, is MIDI scoring coming back? Well it won't work in Triple-A games!" I'm like, "Yes it can. It's not MIDI for pre-rendered wave files. I plan on using them both together. Have a pre-rendered bed with MIDI sprinkled in to hit those stingers. It's a perfect combination. And then the next step instead of just samples is real-time synthesis. Why have a synthesizer sample when I can have a plug-in in Wwise or in FMOD that MIDI files trigger and then I can get crazy and change synthesizer filters in real-time based on a parameter. The depth to which you can tie game events to music events and sound events will only increase. So that whole side I think is going to get bigger. With that, comes the necessity of not just having that music be a component existing in the game, but mixing the music in the game audio engine, is something I totally came under awareness of during Peggle 2. Here I have all of these orchestral stems, sometimes sixteen or twenty deep, right. That has to be mixed there. They were sort of pre-balanced, but in context I'm remixing stuff. I'm adding reverbs so real-time DSP again is already something that takes place but isn't used much for music. So I think that and the use of real-time DSP is another kind of huge, huge component. After that kind of establishes itself, we have a real-time DAWs, right, composing will happen by necessity closer and closer to the game audio authoring tool itself. I could take a score to a certain point in my linear DAW, the rest has to be done in the game audio DAW. And more and more of that is going to happen. So as those tools get better and better and more robust, we'll see that. After that, I do think we'll start to see hints of what we call algorithmic plug-ins coming along. Now these aren't things that take away composers ideas or work. There's tools for composers to use to help the adaptability of the composition itself. In fact the composer would have a hand in what that algorithm is, and tune it just like they would tune a delay plug-in. A delay doesn't take away any creativity from a sound designer, it adds to it. The same thing if I have an algorithm that is helping create variation on a violin melody for example. I'm still responsible for the edges and the boundaries with which that algorithm works, creatively, and it's just another tool to help me with scoring in the medium.

			I can see a lot of what you do is dependent on a successful team.

			One of the questions you originally brought up was my time at Microsoft and how that was a different period. It's definitely a different period for me, and a lot of people how knew me as a composer, know me as a composer, felt like a black hole area for me. I wasn't composing commercially during that timeframe. But what I was doing was as a publishing audio director. I call it the enabler. If I had a superhero power it would be an enabler. In that the whole goal is to enable the people doing the audio to do their best work. To help them with their creative visions, so that role really, really honed my skills as a team leader, and as a thought leader for what, how a game team can function, and when I decided to leave, which wasn't because I wanted to get back to hands-on music creation, sound creation, voice work and all that stuff, I just wanted to get right back to it.

			So I brought those lessons over to PopCap because I wanted to build a team there that because over time we were getting more people and "Oh no, I don't want to get into this thing again where I'm just leading other people who are doing stuff. I don't want to give up doing stuff." The key as a manager is to empower your team directly so that it feels very flat, so that they're very autonomous, so that you give full autonomy to your team. It starts by what I call the first lesson of management, is hire awesome. So you start there, you hire people who are capable of leading the team on their own if they wanted, and so you can give them full autonomy, both functional and creative, you give them a sense of purpose, a sense of this is mine. A sense of ownership, a sense of I want to do something interesting with that. And give them a sense of the ability and the possibility of doing something really excellent. Something cool, something that the world would like to see. And that inspires the creativity. And if you do those things for the people who work for you, you don't need to say anything to them, other than hey, let's just check in once in a while. And that's what we do. We check in once a week, and we go on our way, and it's a very flat organization. We help each other very, very dynamically, and I get to do probably 75% of my time is still doing content creation work, even though I have a team of six, so, that was the biggest lesson I think I kind of pulled from Microsoft. I also wanted to mention overtime, starting at Microsoft, getting to work with more and more women both on my team and as managers as well, has been enlightening in that it does change a dynamic of a culture. Period, I'm just going to say that. There's a different feel, a different dynamic, and it comes by having a starting point.  I start by recognizing that both men and women have masculine and feminine qualities. So that helps to not pre-judge where someone is going to be coming from, because that wouldn't be healthy. You have to accept the strengths of what people bring to a team, the dynamic they bring. So for me, I've ended up having three of the most amazing women and to take that word out of it, most amazing audio designers that I know in the industry working for me, and more prior to that at Microsoft, has been just amazing, and broadening in a sense of waht they can do, and I didn't do that on purpose. It wasn't like I had a checklist. They just came, brought it to the table, won the interview and boom. But they brought their experience as a woman to the team, and I think that has added to the richness of our team. Not only just the culture, but our output and our creativity, what we're actually doing.
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			Selected Credits: Tomb Raider (2013), Lara Croft and the Temple of Osiris,  Lara Croft and the Guardian of Light

			Alex Wilmer entered the industry through post-production firm Berkeley Sound Artists. Having worked at Square Enix's Crystal Dynamics since 2010, he directed the cinematic score for 2013's Tomb Raider, between handling the audio on the cooperative-focused spinoffs Guardian of Light and Temple of Osiris.

			How did you get into the game audio industry?

			I got into the industry back in 2005. In university I'd studied computer science as an undergraduate, and then did a master's in multimedia systems. I was looking for a job in New York, but couldn't find anything. I then contacted LucasArts and a lot of other companies in the Bay area because I figured that this was a good location to work in games. LucasArts was one of the only companies that didn't hang up on me. They explained to me the kind of experience I would need to get a job at that type of company. They recommended working at a smaller company first, so I got involved in the San Francisco IGDA and came out to a couple of meetings and ended up meeting Jim LeBrecht who owns an audio post-production company called Berkeley Sound Artists. They did a little bit of work in video games, but mainly documentary films and so I started working there. I worked there for about four years, rising to a position where I was helping to manage the company and manage projects a little bit. I then found an opening at Crystal Dynamics and went there.

			What was the first game you worked on then?

			I think the first game I worked on was BlackSite: Area 51, which was actually a game I made with Jason Graves. When I was working with Jason on Tomb Raider, I said, "Your face is really familiar." BlackSite was the first game I worked on, and I was a sound designer. There is a junk yard in Berkeley where you can go and buy old toilets or sinks or doors or things like that. I'd go there with my portable recorder and I'd start creating sounds, recording sounds, and then delivering those to Midway in Austin. And that experience got me much more interested in working in-house in video games. I think the problem with audio right now is that if you're not working at the studio, you tend to throw assets over the fence. You don't have a lot of control about how those assets are going to be implemented. Half of the work of sound design and music composition is to control how the audio is played back by the game. So, that motivated me to get into studio work. I was hoping that I could do it externally but I don't think the industry is really mature enough for that. 

			So this is the technical sound designer role, implementing and designing.

			 The technical sound design role is really where I think the future of sound design is. A lot of what we do in sound design is constructed and put together in the game. So, whereas before you would have your DAW, like Pro Tools or Nuendo, and you would create your sounds, export your sounds, and then implement them into the game, now you're using much more raw assets and combining those sounds within the game dynamically. And so that kind of technical sound design role is becoming more the job of a sound designer for video games.

			You mentioned you've been both an audio director and music supervisor/music director. What is the difference between those roles?

			As audio director, your role is to oversee the whole project. Your responsibilities are voice over, music and sound design. So that can become a lot of work, so you tend to have other people manage those for you, but you keep an eye on the project as a whole and help define the creative vision from an audio stand-point. As a music director, there are three parts to it. It's mainly defining the systems in which music is going to be played back in the game. Secondly it is to help create a musical vision for the game and you do that with the creative team and the audio director and also the composer. Then throughout the process you manage the composer. The third part of it is to take the assets that the composer creates and implement them into the game, in the systems that you've designed previously.

			Can you tell us how that distinction worked and what your role was on Tomb Raider (2013)?

			Tomb Raider was really interesting. When I worked on BlackSite, at Midway, they had figured out a solution to get more out of the music than you would normally get. In the past, the composer would write a piece of music and then that would go into the game, and essentially loop. But these days what we're doing is taking out all the stems, or all the different instruments, and recombining them in ways to get more mileage out of that music. And so I saw the work that they were doing at Midway, and that got me to think about how I might do it in Tomb Raider. One of my goals was to create a scored experience that felt like you were watching a film with that really immersive feel. There are a couple of things that go into that. You can't ever have the same piece of music played twice. For example, if you were watching a movie, you wouldn't want to have the music looping.  Also the most important thing from my perspective was to create systems that you couldn't recognize. What video games have done in the past is to create global systems for combat music, or traversal music, for the different states that the game will be in, and so what happens to you, as a player, is you start to recognize the systems. And that's almost as bad as having the same music looping because you recognize the patterns. You start to relax as you play the game because the music is telling you so much about what is happening in the game, and that tends to take away from the emotional impact. However, the fundamental thing about games these days is that the technology changes so rapidly that whenever you work on a new game, you've had all this new technology built that now you can leverage. And so one of the things that we were able to leverage in Tomb Raider was a node-based scripting system.

			So instead of having text-based scripting which is essentially just reams of text, which can be very time consuming to script, we had a visual language to connect music together. And that was very quick, because as sound designers and designers in general we're much more visual people. We're not the engineers and programmers who work well with reams of text. So we had this new technology that allowed me to create custom music systems for every sequence in the game, and so one of the innovations that we made in the score for Tomb Raider was to create a unique system for every sequence in the game.

			How closely do you have to work with a composer as far as making those decisions in how the music is implemented?

			In its simplest terms, my job is to interface between the studio and the composer. And I think it's important to have a background in composition so that you know what the job of a composer is like. And so the interaction between me and the composer is essentially that you communicate a lot with each other. Where we started off was, I think, where BlackSite left off and the techniques that they'd used, which was to score suites of music. They were very dense pieces of music, so if you listen to it, it would just sound like noise, but by taking out stems, taking out a little bit of percussion or high strings and combining those, then you could get a lot of different sounds.

			For these suites I asked Jason [Graves] to compose a version for each of the main themes that we had, so we could have the themes of the different characters played during these pieces of music. For the suites, he essentially composed two minutes worth of music, which then I could kind of stretch out to maybe ten minutes of unique gameplay music. Then, once I had that, I cut it up into stems, created loops, created stingers, and then went through the game and started placing the music in the game, directly scoring the events that happened in the game. And actually before we did that, we created an overture. Did he tell you about that? This was cool. So for the very first thing that we did when we were creating the score was to find what the themes were, so we identified, "What's Lara's theme?" "What's Roth's theme?" And so we took those themes for the game and we put them into an overture. The overture was an eight-minute piece of music that basically defined the game's narrative from beginning to end. So, it's similar to the overture in an opera. And so when we created the overture, we were able to show it to our creative team, and we were able to front-load all of our creative iteration.

			That happened during a period of the game when most of the game wasn't built yet, and yet you have to actually start creating content, because by the time the content is built, the audio has to pretty much be done. So the overture was another one of those innovations that made me never want to do game music in any other way. It really helps the creative team to be able to say, "This is what your game is going to sound like from beginning to end," and you can get a very clear idea of how the orchestration evolves, how the instrument palette changes throughout the game. And you hit on key moments in the story. You focus on major character moments like when a character dies, and those kinds of things. So it forces you to focus on the hardest problems first. And as a result, once we actually started working on the game itself, the iteration was very fast because all of the creative work had been defined already.

			So the first thing we tried to do was create these suites and I was taking these suites of music and pulling them apart and then placing them in the game. Where we got to in the end was a solution where we would capture a sequence in a game, and I would send it to Jason and he would score that sequence. And he would then give me stems and I would pull out all the pieces and then try to live up to the quality that he had delivered in the video. It's a pretty difficult task in video games.

			You said more recently you've done a new procedural system working in a game. Can you talk about what procedural music is and why you would want that in a game?

			What's interesting about the future of video game music is that there's a lot of technology that has been around that hasn't really been exploited. One of those is procedurally generated music. We have barely scratched the surface of what is possible in game music because we haven't really exploited tools like procedurally generated music, or algorithmic music. I think the way that that has been approached in the past is to use the computer, or the console, to generate the music. I think that's the wrong approach because we're not computers, so it doesn't make sense for a computer to compose music for us. I'm sure that there's a computer that would enjoy listening to computer music, but I don't think that's being human, so my approach to designing an algorithmic music system is to put the composer at the centre of that system. The way that we've created that system is to allow the composer to create a piece of music that defines a certain emotion. And then allow them to compose another piece of music that defines another emotion, and then have a system that will improvise on those pieces of music. So let's say, for example, you take a high-intensity action piece of music and you put that into an algorithmic system. The system will improvise on that piece of music so that, as long as you play that piece of music, it always sounds unique, because it always is improvising, using this piece of music the composer wrote as a guide, but it's never actually playing that piece of music. So when the composer feeds a piece of music, the system will improvise on that piece, and that's interesting because from that, you can have an almost infinite length of music, which doesn't sound like it's looping. So on it's own, that's very useful. But the next step in that is to take the high-intensity music track and then a low-intensity music track and interpolate between those two pieces of music, so the system that we're creating will improvise on the piece of music to fill that grey area.

			I'll give you a practical example. One of the biggest problems that I never solved in Tomb Raider was arena-based combat music. In linear sequences in games it's very easy to score them. Well, it's hard work but it's relatively easy because you know what's going to happen. So you can have a piece of music which then leads into this, and it's a linear sequence. It's very similar to a movie, but the implementation and the technology behind that is a little trickier than a film, but it's not impossible. When you get into a situation where you don't know what the player is going to do, and you have very little data to go on, you have to think, what is the goal of the composer? What is the goal of the music director? The goal is to create an emotional experience that really supports what the player's experience is at any given moment. When you have a dynamic system, an arena where the player is in one corner and enemies are coming at you, you want to score something but the sequence isn't linear. It's completely dynamic. What you need to score is how the player is feeling during that two-minute sequence. So if they're in a cover and they're trying to load their gun, they're in a different emotional state than if they're shooting at the enemies. And so you want to be able to score those moments and those kinds of transitions. The problem is, when you do it with linear WAVs [wave file format], you bake out the stems of music and you have maybe three stems of music and one is high intensity and one is low intensity and one's kind of anxiety. As you go up and down between these stems, because that kind of interaction happens so quickly, it almost sounds like there's a kid on the volume fader, going up and down, so the result is not very good. What we tend to do is step back from that and not allow the music to change as rapidly. So then you don't really support the emotional experience. So what we've done instead, one of the technologies to solve that is to put all of the music into MIDI, because MIDI will allow the ends of notes to tail out nicely, so it doesn't sound like there's a kid using a volume fader. But the problem with that is that you still double up layers of music. So as you go from high intensity to low intensity, as you cross-fade, you double the amount of instruments. It's almost like having two orchestras playing at the same time, just at half volume. And so the system that we're creating now is essentially taking the musical score as MIDI and interpolating between the high-intensity MIDI and the low-intensity MIDI. And so you maintain a consistent section of the orchestra, or a consistent orchestra.

			I think they did this, going back to at least the Nintendo 64, where various instruments drop out in that cross-fade transition period, so the percussion drops first, and you have some instruments that do just kind of fade in.

			Right. That layer technique is very common. That's how a lot of video games are made with layers of music. You sometimes split these up into sections of the orchestra so you have strings or you have woodwinds, and percussion, but usually it's better to create a mix of sections of the orchestra that are more defined around an emotion, for instance for anxiety,  or relief, etc.  It's very common to add instruments and remove instruments in game audio. But I think what we're doing, the innovation that we're making is that we're not telling the system, "Now play the strings at this volume." We're essentially driving the music with emotions. We're saying, we want to create a greater sense of anxiety, which then the system will interpret as a certain thing, whatever we define it to be. And so the system will play music that we have defined to be highly anxious.

			So this relies on MIDI, at a time when game music is moving towards more orchestral scores. It kind of reminds me of going back ten years where you had a cinematic sequence that would be in surround sound and then get into gameplay and it drops down to stereo and it sounds a lot lower fidelity, where you're going to have these really great orchestral mome-n-tand then it's going to become MIDI at some point. How do you make that compromise?

			It's a good question. Music in games used to be driven by MIDI just because you could load a lot more music into the game cheaply. But then it was abandoned because of the poor quality. You got much greater fidelity if you recorded an orchestra and you had streams that you could combine in real time in the game. But we're going back to MIDI because the technology has improved. There are a lot of scores in   video games and films where the composer hasn't used a live orchestra. And you can be fooled, because the technology is so good now for linear media that they can get away with a lot. We're trying to move the technology into the interactive realm. And that's going to take a long time. So right now with this system we're only applying it to percussion, because if we apply it to the rest of the orchestra, like strings or brass or anything that has sustained notes, you need to load a lot of data, a lot of samples of the orchestra in order to get good results, but we can get very good results with percussion because it's a single hit. And so that's much easier than strings. So right now, as we step into this new realm of algorithmic music, we're just taking a baby step. We're just focused on percussion, and then in the future we'll maybe look at what other sections of the orchestra we can move into. The fundamental problem of MIDI is creating a sound that sounds lower fidelity than the orchestral recordings for a lot of games. So it's a long process. I think that we need to look thirty years into the future and ask what is music going to be like in games in thirty years? And to me it's obvious. It's algorithmic. It has to be. There's no other way to do it. So when you know that, you just have to take a step in that direction. 

			 You've done quite a bit of film work as well. What do you see as the biggest difference and challenges when it comes to games as opposed to film?

			I think that the fundamental difference is the technology. In film we've worked with the same technology for twenty years. It's obvious to a film composer what the medium is, how to interact with it as a composer, and essentially what their job is. You look at some composers who worked in the earlier days of film and a lot of what they were doing is essentially creating music that would exist on its own very happily and then putting it into the film, and that's really what we're doing now with games. We're sort of barely scratching the surface of what is possible in our medium. I don't think we truly understand what is possible. So the technology, because it changes so rapidly in video games, is preventing us from really living up to the potential of what's possible for a video game score. There's a difficulty for a lot of composers because they don't necessarily live with the rest of the team, and so they're not really part of the process. A lot of the time a composer is a separate entity. They sort of throw assets over the wall. Because they don't understand necessarily how the music is being played back, they have to rely on what they know as a composer. And so if you don't have a music director, somebody who understands composition and also understands how that music gets into the game, you end up with a score that almost sounds like a piece of music put on top of the game. That's traditionally referred to as "background" music, which is a term that I despise at my company because that's not what we do. And every now and then I'll get a bug from our QA department that says, "There's a problem with the BGM." I go and talk to the QA person and say, "You can't call it background music. It's not background! It's the score." It's an old idea in video games that music would sit in the background and just loop. So that's one big change.

			If you take a step back from what happens in the production of games in comparison to film, film production has had such a long time to refine its process and figure out a good way to make a film. You don't have to necessarily follow it to the letter, but there is a process that you follow because it works so well. You have a very discrete pre-production process, you have a production process, where you are now ready to capture everything. Where your team becomes a little bigger. And then as you go out of production into post-production, you then have the smaller team again that you had in pre-production. Maybe you have a few more people, like an editor, and an audio team, but they're very discrete. We've figured out that it makes more sense to do audio after production but you still need to do some audio during production. The problem with games right now is we have a studio system, which is very similar to the studio system that existed in film but collapsed over a period of twenty years. I feel like we're sort of mid-way through that collapse in video games. It seems like we're ten years into it, because you've seen a lot of studios shut down.  What you're starting to see is a lot of indies emerge from the ashes of that, and those indies are starting to discover that they can create the content that they want, which is mainly linear narratives with really rich emotional experiences. They will never want to get into the situation that the industry got into before, which is to create a massive studio, which has a lot of people all working at once, When you're in that situation, you have to enter production way too quickly, because you have all of these people that need to be working, and so you make poor decisions because you need to get these people working. I'm going to get in trouble for this [laughs]. I don't care, it's important. You've essentially got a very short pre-production period with a deadline that you don't have in film. In film you hear of pre-production hell. At least  I think that's the term. Concept hell, or something where you can't figure out exactly what you are making, what the spirit is of your film. And so you work on the script and it takes forever, and you can be in that process for fifteen years. Dallas Buyers Club, for example, was one of those films that was in that pre-production hell for fifteen years. But that's actually good because then you end up with an Oscar-winning film at the end of it. And you create meaningful art. Right now, the process that we have in video games doesn't allow for that.

			The goal of audio, and it's the goal of every creative department in video games, but it's multiplied for audio, is to support an emotional experience. It's to focus on the narrative and tie emotion to it, because you're trying to communicate something meaningful which helps people. And so our job as music people, music especially as part of audio, is to focus directly on emotion. Music is so abstract. It makes no sense to have music in real life, other than if you want to listen to a song or whatever. But the idea of the kind of music that we put into entertainment that is supporting an emotional experience and supporting a narrative is an abstract idea but we absolutely have to achieve that. And so that kind of thing, creating that kind of experience, needs to be done as a post-production process. It needs to be done once the game is finished. And film has figured that out, but games haven't quite got there I think that the collapse of the studio system is really going to improve the quality of the games. These small studios who are working on these amazing emotional experiences are going to discover the value of that, and it will just happen organically.

			Where are you going now with your craft?

			That production stuff is really important to me.  I think that the other part of my job in interfacing with a composer, won't exist in the future as composers get more used to the systems and the systems start to solidify. I think that what we need to do is help and support composers and say, "These are the tools that you have," and standardize the tools. Because I think right now with every game it's different. A composer can go from game to game and for each studio that they work with, the way that they interact is very different. And that's not really fair to the composer. That leaves them in a very difficult position because the next person that they talk to has no idea what they mean when they say, "Oh, let's just do the production procedurally." Well, wait, what? And so, they have to adjust a lot to every studio that they work with. I think they end up not wanting to invest too heavily in that, but invest more heavily into their craft.

			Is that changing a bit with middleware? Is the popularity of Wwise and FMOD making it easier to standardize how they work and interface with the game?

			I think that middleware will help, as long as the composer helps with the implementation themselves, and they are engaged in the middleware. I think that is more likely to happen with young composers because they have more time to do that. I think that it will serve them well to understand how their music is going to be implemented in the game. But for the older composers, because they're so busy, they would rely on somebody like me to explain to them how their music is going to get into the game, and so you need that marriage between the composer and somebody who's more like a music designer. That's the world we live in now to get the best results, but I think in the future, my job of music director will disappear, and we'll just focus on the composer, and the composer will really have the power.

			Once composers realize what tools they have to use to have their score interact with the game, it'll change the way that composers think. I hope that they'll discover the true potential for what they have. It's what they have in film now. It's so refined. You have these really simple scores these days that are incredibly moving and effective but if you listen to them in isolation, you think, "Oh, this is a little bit jarring," because the tempo changes so frequently and because it's scored to the visual image." Game soundtracks these days are much easier to listen to because they're curated. A composer needs to re-do their score for the soundtrack anyway, but if you isolate the music from video games, you could easily listen to it. I remember when I was a kid playing something on the Super Nintendo, and my dad, who was in the other room, came and said, "Can you turn that off? That's driving me crazy." And it was just the music. He couldn't stand it, and it was one of those things in the back of my mind and I thought, "You know what? I'm going to not do that. I'm going to try and create something that if other people hear it in the other room they'll say, "What are you playing, what is that?" So that's the goal.
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			Selected Credits: Project Gotham Racing series, Fur Fighters, Forza series, Disney's Treasure Planet

			Nick Wiswell decided to make the shift from GAME retailer to game developer in the late 90s. Initially working at Bizarre Creations, he served as audio manager on the Project Gotham Racing, Geometry Wars, and James Bond series. He presently serves as the creative audio director of Turn 10 Studios, simulating the sounds of racing on the Forza franchises.

			You've worked on a large number of racing games now. What do you think are some of the unique challenges when it comes to racing game audio?

			The biggest challenge for racing games is the car audio itself. Cars are very complex sound objects. So you think of many audio objects in games as a single thing, but a car is multiple layers of sound combining together to create a single thing. So the engine, the intake, the transmission, the exhaust system, the four tires are all completely different sounds, all reacting in entirely different ways to physics inputs coming in. So having the character of the car change on you all the time means that we've got to build each of those layers separately from one another so we can capture them. And then when the player is playing the game, obviously we need the sound to react to what he's doing, not necessarily how we wanted to record it in the first place. So building up an interactive model of the engine, the intake, the exhaust, the turbos, the transmissions, the superchargers, all these different pieces, whatever is attached to the car, all need to be doing their own thing, but then they all need to come together in the right way to create the final sound that you hear, so not just thinking about each of those objects separately, but also the positional information of that. So if the engine's at the front, the exhausts are at the back, the tires are on the four corners, as you move around the car, the sound's going to change based on what the piece you're nearest, what you're looking at. So how can we bring all of those layers of sound together to create what is essentially one single object, which is a car? So that's hugely challenging. 

			If you're in an adventure game, you want to play a footstep, you play a recording of a footstep, but we have to build it from layers and layers and layers of sound, so instead of using one voice or two voices to play back the sound, we can be using thirty, forty voices, easily. Because if you think about the tires in themselves, they're very, very complex objects. You've got the rolling sound of the surface, but then that could be a loose surface, which means there's going to be kick-ups, so you've got debris coming up and hitting the bottom of the car that you need to reproduce. Then it starts to skid and it's, depending on if it's a lateral skid, or if it's a longitudinal skid—so is it wheel-spinning? Has it locked the tires? Are you going left to right? How much are you going left to right? What's the friction between the surface that you're on and the tire itself? All of these are different sounds that all need to interact together. So a tire model can be even more complex than the engine model in many ways. 

			And then you think about, in a racing game, you're going to have thirty to forty different driving surfaces, all with different sound characteristics. And the four tires could be on separate surfaces. So you could have your front left tire on a rumble strip, your right tire in the dirt, and the two left tires on asphalt, all doing different physics interactions and all making different sounds, so you can chew up easily twenty voices just simulating the four tires of the car. Then you add in all the different sound components of the car itself, and you can be using thirty, forty voices creating these big complex models, but without that, you're not reproducing accurately the sound of what the car's doing. But then that's just a car. And then in the game you've got lots of other cars. And you've got the world around you, and the sound interacting with the world, so racing games are a very different challenge because you've got so many sounds all interacting with one another constantly.

			You mentioned the need to simulate. How much of it is trying to get as accurate as possible a simulation of reality versus either a televised reality or a creative, emotional design reality?

			Everybody has an opinion on the authenticity of a car sound. Some people have driven it in real life. Some people have seen it driving around in the streets or on a racetrack. Some people have watched a YouTube video. Some people have seen it in Hollywood, in a movie. None of those things sound the same. So, what is authenticity? Authenticity is your personal perception of how that car should sound. So we have to take all these things into account when we're trying to design. What is an authentic sound? Because you'll have people who will say, "You've got the sound of this car wrong. Look at this YouTube clip," that was recorded on somebody's cell phone that's just a big distorted mess. But they'll say, "This is what that car sounds like." And to them, that's their authenticity bar. Where somebody else will like, "I own this car, I drive it every day and it doesn't sound how it intended, how I remember it, or how I feel it should sound."

			All I know is I was there, or one of my team were there, to record the car. We have the recording of the car, so if I wasn't there at the session, my perception of the authenticity of that car is the recording we got back, but what if the recording we got doesn't capture something that people think of when they think of that car? So, one of my biggest jobs is to try and take all of these pieces and say, "Well, this The Fast and the Furious movie made the car sound this way, but this YouTube clip says it sounds like this, which is completely different. I've got this recording, that doesn't sound like either of those two. There's a guy in the office who used to own this car, and he says, 'This is how it should sound.'" So all of them are right, and none of them are right all at the same time. 

So my job is to try and take, well, what is it?, And try and make a caricature of it in many ways. When you think of a certain type of car, a Subaru WRX for example. A lot of people think of the big bassy pulsing exhaust. And the turbo. They're the two characters that people remember from that car. So let's focus in on trying to make those sound, make them sound authentic but also make them sound impactful. We don't want any of the cars in the game to not sound good. And it may well be that some cars in real life don't actually sound that great. But we don't want to deliver that experience. We want to capture the essence of what it is, and the reality of what it is to many people and try and bring all that into a final package. So, yes, we are trying to be authentic, but different perceptions of authentic are in play. So we're trying to distill that down into what we believe people want it to be and deliver the best experience we can.

			I assume the same goes as far as where the listener is, to position them in terms of that audio, because how the car sounds from the driver's seat is going to make a different sound from somebody standing beside it and listening to the engine, or somebody in front of the car. Do you create a kind of archetype of a listener position? 

			All the different sound objects that we do, the engine, the intake, all the pieces. The exhaust, the tires, they're all individual 3D objects in the world reacting correctly. But in the game the camera can only really hear the car from several fixed game cameras or from replay cameras. So in replays we're trying to create a broadcast experience. So people who have been watching this, if this were broadcast on TV, how would that sound? Try and reproduce that. When you're sitting in the car, that's obviously how most people perceive the car. So we need to get that right, too, and obviously in play there you've got the car is filtered because of the body, what's the weight reduction. Because one of the features of Forza is you can reduce the weight of your car to turn it more into a race car. So how do we change that character going from a stock Honda Civic through to a fully stripped-out race car Honda Civic? Which you can build your car to be. How do we make the sound react to those changes? And using real-time effects to simulate some of those things and sometimes we're using real recordings to simulate some of those things. So there's a lot of pieces in play there that we can use to try and reproduce that but one of our game cameras is hovering eight feet behind the car, six feet in the air. Nobody has ever driven a car and been able to hear it from eight feet behind and six feet up in the air, driving it 200 miles an hour. That doesn't technically exist, so nobody really knows what that sounds like. So you've heard the car go by you, but we're trying to say, "This is what it does sound like, if you could be in this position, this is what we believe it would be."

			Forza 5, I think, was a bit of a departure in that you brought Skywalker sound in, as far as getting their perspective on how you might take a more creative angle to create a car sound beyond simulation. Can you talk about that creative aspect and how you balance that with the fans' desire for simulation?

			So, one of the goals for me when we were making the sound for a Forza title is we want it to be an impactful, compelling experience that people will want to play. And we also want to simulate the car sound as authentically as we can. But when you go watch a movie, people still hold up the bar that movies are the best sounding things you can hear. I get that, I fully get that. But they do a lot of things that you would never hear in the real world. And that's not a skill set I know. I'm a game audio guy. I've come up through the ranks of game audio. Never worked on films, so what are the tricks those guys use to do that stuff? I can listen to a movie and dissect it, but one of the things for me was, well, how would they approach it? The only way to say, "If Forza was a movie, what would they do?" Was to take it to a movie studio and give them a video of a lap of Forza and say, "Here it is, what would you do?" And it was a really, really interesting exercise because they come up with ideas that I'd never thought of, but there are also some ideas that would break it from a video game perspective. Like, they asked me, "Could the car audio go away at certain points?" And I'm like, "Well, no, not really." And they were like, "Why not?" People need to hear the car so they know when to shift, they know what the engine's doing. You don't have that seat-of-the-pants feel you would in a real car, and in a movie experience you're being taken along for the ride. In this case you are in control. So it was a very big deal for us to try and capture that and really push on them that there are certain confines within the gaming world that we couldn't break. 

But in this particular piece we said, "No, we'll break them." We can't do that, but I want to know what you would do. And they approached things very differently than we would. They normally work from shots and scenes, and in a game you don't have shots and scenes. You're stuck six feet behind the car, driving around the track. The camera never changes. So they invented scenes. They were saying, "OK, well, the main straight, that can be a scene. The next corner and the run-down, this part of the track, that can be another scene. Here you're going through a tunnel. That can be a scene. Here you're going past a lake with a village on the other side. That can be a scene." So they actually went through a two-minute lap of our alps track and created scenes and mixed each scene very differently. 

			They started having a lot of non-literal sound. Just, "Oh, this sound adds some tension, so we're going to add this sound underneath in the mix to create a feeling of tension because we feel that you should be tense at this moment. Here we wanted a feeling of lightness and openness." And they were using ambient sounds to really change all of that. There were places on the track where all you really heard was the crowd audio. And then there were places where you heard the car. There were the places where you heard the skids. But the big thing they were doing is they had a very small number of sounds playing at any one time because they really wanted to shift your focus to that area. And that was a big learning for me, and why we can't go to those extremes in the gaming world, is because there are gameplay cues in the audio that you can't lose.

			But we did look at that and say, "OK, well, can we utilise a lot of dynamic mixing techniques to shift the focus of the mix in a direction?" Not go as far as they did, but say, "Oh, you're starting to skid, you really need to hear the tires now. Let's bring the tires up and let's duck the engines out a little bit." Not to the point where it's lost and you don't know when to shift, but at that moment, the tire audio is the most crucial thing for you to hear to play the game. As you are going down the main straight, you've got very little interaction with the car, especially if it's a long straight and you're in top gear. All you're going to do is keep the thing going in a straight line. There's very little you're pinned on the throttle, you're not really braking. On those moments we can push the crowd and the ambient audio up a bit and really sell the world around you because it's not important to you at that point to really know what the car is doing because the car is just doing its thing and driving fast. So we've started to design intricate dynamic mixing systems that allow us to look at what's happening in the game and push the most important sound for you to hear at that point to the fore, which also creates diversity and variety as well. You're not just hearing this droning engine going through its cycle. That's important. It's a racing game. The car has to be the star. We want to do that, but there are moments where the car isn't the star from an audio perspective and there are more important things for you to know. And that's really, really crucial for me, is it keeps it interesting. You're not just hearing, "Bwaaa bwaaa bwaaa." We can say, that's cool. That's great. we've got that, but the tires. The environment is another big one. The sound that you hear should change based on the world around you. 

So as you're driving through a big grandstand section, you should get big echoes and reverbs off those grandstands as the car goes through. The car is loud. The crowds are erupting. That's a very big sonic experience. Then you might go to the next corner and you're out in a field, there's nothing really much there. We want to bring everything back down. You get close to a barrier, you should hear the car reflect back off the barrier around you. And some racetracks are in the middle of a field with a few buildings and a strip of asphalt running around and there's not really much you can do. But where can we sell it? Where can we overplay it? Where can we bring interest and excitement to the sonic characteristics of the game? 

			And then we'll do a track like Long Beach in a city, where it's just everywhere all the time, and we're actually looking at, "Well, where is it less important, because we don't want to bombard you with it for the entire lap." So we can bring it up in some big built-up sections, there's a big tunnel section, and we can make that really epic, but then where do we bring it down? And it's more about the constant interplay of the different sounds. The engines, the tires, the reflections, the crowds, the sense of speed. And constantly varying those to keep the audio interested. If you don't, then it just becomes a monotonous huge noise. Plus, you can only have so much sound before it becomes a wall of sound. I know Phil Spector wanted wall of sound, but sometimes that can get really fatiguing. Especially on a loud game like a racing game, so trying to sort of dynamically shift the focus helps you not just be listening to the same thing over and over again and we can really play on that and take this game sound in a new direction.

			How are racing game players different from other types of game players? Are they more likely to have a surround sound setup, are they more likely to invest in the equipment that would give them that kind of experience than other types of  players?

			A lot of the hardcore Forza players do have racing rigs. So they'll actually have a seat, steering wheel, pedals, shifters, you know, some of them even have triple-screen setups. And part of that will be a surround sound setup. So you have a core, hardcore, very much looking for that simulation experience. But that's a market that we have to aim for, and that we have to hit, and we want to deliver the best experience to them, but there's an awful lot of people, as well, who are playing the game in a bedroom on a stereo LCD TV with tiny speakers in it. And I don't want to compromise their experience at the expense of the hardcore. Everyone should be able to play our game and have a great audio experience. So we very much do focus on doing two separate mixes. We do one for surround sound for the  people who've got the high end gear, but we'll also do a separate stereo mix for a low-fi stereo experience that changes the character of everything. We will mix and master the game entirely differently for that experience as we will on the other side, but without both, then somebody has to compromise, and I'd rather not do that.

			So the second part of that question is that, I can imagine that there are those people that understand this is what that particular car sounds like, but if I'm going to play a racing game, I have no idea, and for me it's more about the personality of the car. How do you sort of design the personality into the car? How do you create its own personality and differentiate it from other cars that are in the game?

			So if you think of the car audio as in, many ways, in a movie, it's our dialogue. It's our main character. So we have to accentuate the key characteristics of each car. What are the things that you want to highlight? What are the things you want to call out? Some cars have a very loud turbo. Some cars have a very quiet turbo. So on some cars, the turbo will be accentuated. On other cars, it will be pushed back in the mix because it's not really important to the character of that car. Introducing various sounds that come in and out at various places on the rev range or only with certain amounts of throttle input, or only certain physics things happening to the track. The audio system in Forza is entirely physics-driven. So whatever the car is doing on the track we're taking all that information and interpreting it to make the audio experience what it is. So 4,000 RPM is completely different with no throttle versus half-throttle versus full throttle. If you could hold the car at a fixed RPM and just sweep the throttle up and down, you would hear the sound change massively between the two. Is the car moving? Is it not moving? Is it neutral or is it in gear? If it's in gear, what gear? All of these things affect the way it sounds. And overselling those caricatures is really the way that we try and do it. But we also mix it differently, depending on whether it's your car or whether it's another car. For example, in a movie, dialogue will always be in the centre channel, unless it's somebody talking to you from behind and they're specifically trying to call out that somebody is in a different place. Normally you would be looking at that person, and dialogue is in the centre channel. That's our car. So the player car, we do mix to go through the centre channel. Not be totally focused on it. We have some width, and if you're in the car obviously it's all around you, but it's centre-focused. 

			The AI cars, we don't allow them to play through the centre speaker. That is reserved for your car and your car only, and it's the only thing you'll ever hear there. Because it's the thing that is most important to you to hear. So they have a phantom centre, so they'll pan left to right, but they want actually play in that speaker which hopefully gives your car some character and some life, and a presence that isn't available to anybody else in the games. You should always be able to hear the car you're driving even if you're in a quiet car racing against a really loud one.

			I'm curious, because you speak of the cars as characters, and you're mixing them as characters. Do you see the game then as a narrative? Is there a story arc that you can tell through audio as well?

			Every race is a story. If you think of the flow of our game, musically we do actually tell a story. We go from your car in what we call our Home Space, our core area, so it's you and the car in a beautiful space. It's beautifully lit. It looks amazing. It's almost an intimate moment between you and the car. So we're looking for, sonically, it to be a very intimate feel. Musically, sound design, it's very much set to be a zen space for that to exist in. But then, you choose your car, you choose your track and off you go. So we're then introducing a sense of wonderment and discovery you're going to new exciting places. You're going to go race your car, but then you get to the track, and it's all about the preparation for the race ahead, the battle. So we do shift the, sonically, things up, musically and sound design-wise, we go for very much, much more that big epic preparation for war. This is your battle tent behind your lines where you're preparing your car for the race ahead. Then you get your car ready. You've got your set-up on your car. You go to three-two-one. All about focus. You're getting set for the race, so we shift things sonically, we bring the music down, we bring the sound effects down. You've got your focus moment and then boom! Go. Off you go. And the race is all about striving to beat the guy in front of you. 

			If you think of a race, you're not thinking about getting to first place to start with, you're thinking about overtaking the guy in front. That when you've got past him, you're overtaking the guy in front. You're working your way up through the field one car at a time. Sometimes they're in bunches and you can do more of that, but we think of it as you're slowly climbing the ladder to get to the final place where you want to be. So we try and build the tension throughout the race with that, and then you get to the finish line, you've got that sort of exhale. It's, "Ahhh. Race is over." So we have that breath, that moment. And then you're in the reward scene. You're actually getting rewarded for what you've done in the race so we create a celebration. I don't want a Mario fanfare, but I want a celebratory moment where you can look back and say, "That was cool. We had a really good time." And so there's a narrative. And then at the end of that you're either off to another track or you're back to the Home Space. So every race is a story, and we're trying to tell an audio story throughout each race musically, sound design mix, a role shifting in each of those phases and even within them doing different things. So the story is really important and you need to tell that over and over and over again, so we've got to make sure you've got variety in there in the cars that are in the game, the tracks that are in the game, the mix that's available. All those things will allow us to tell that story different ways each time.

			If we can go back in time a little bit, was Project Gotham Racing your first racing game?

			Yes. When I was at Bizarre Creations, when I joined we were making two games, Metropolis Street Racer for the Dreamcast, and what became Fur Fighters for the Dreamcast. They were my first two titles. So I was actually working on Fur Fighters. That was sort of a racing game. I didn't work on, day-to-day, was MSR, but that was the first racing game that I was involved with, but my first racing game from an audio perspective was Project Gotham Racing.

			What would you say are the highlights or main changes in terms of how audio has changed over that time period?

			So when I started out doing audio for Project Gotham Racing, I knew nothing. It's my first game. I had friends who'd done audio for games. I was trying to learn from them how they would approach doing car sounds. I was looking at it from my perspective of what I thought was important. We were partnering with Microsoft, who'd done Midtown Madness and some other racing titles, so they had some perspectives to offer. But it was very much a clean-slate approach. It's like, "OK, well, we need to record a car being driven, but driving it around, it's difficult to record without wind noise and what-have-you at the time." And it was like, well, why don't we put it on a rolling road. We can keep the car stationary but we can drive it. Yes, we have to worry about dyno noise, but that's easier to deal with than wind noise a lot of the time, so let's try that approach. And other racing game studios were doing similar things at the time, so it was something that we did and we recorded it and we chose the wrong microphones, we put them in the wrong places. It was very much a trial-and-error system, but over the years we've developed, "Oh, this works. This is the sound I need." And then you'd start meeting car guys. And car guys would say, "This sound is important." And I was like, "Well, I didn't know that. I didn't know that sound was important."

			So I would start learning new terminologies. I remember one car tester at Microsoft telling me that the car wasn't rawty enough. And I'm like, "You made that word up. What does that mean?" And it turns out it's an intake heavy, it's a very specific sound that car guys know. I had no clue. So, I learned a lot over the first two Project Gotham games about what makes a car sound like a car. And starting to understand the difference that there is a difference between a flat six and a V6 and a straight six. And I was like, "Well, it's all sixes, isn't it? It's just six cylinders." But they're not. They're different, and they're different for very different reasons. So we started to learn. We started to adapt our recordings. We started to find microphones that were better at doing the job of capturing the sound we needed. Recording techniques got better. In the early days we were lugging around DAT machines or laptops. And at one point we were even lugging around a big old Mac trying to record stuff, because that was all we had to record with, but portable technology got better and we started to get portable multitrack recorders that could do eight, ten channels at once. Microphone technology was improving, especially on high SPL levels, and there were microphones that suddenly we could put two inches from the exhaust on a race car without it just distorting all the time, so things evolved as we evolved. 

			And then—I believe it was on the trip to Detroit to record cars for PGR 3—I met a guy who was a specialist in fluid dynamics. And it was just like, this is way over my head, but he explained to me that a car is like a wind instrument. In the middle you've got this engine making a "Brrrrrr" sound. And then you have a pipe that's sucking air in and a pipe that's blowing air out. And as you change the length and the diameter of the pipe, it changes the sound that you hear. And suddenly it all made sense, that one of the reasons cars sound different when you upgrade them is because you've added a fatter exhaust with less muffling. And that's exactly the same as it would be on a wind instrument. You know, you change the character of the sound by changing the pipe work. You're using the buttons to change the length of the pipe and the notes that you hear, and as you go from a trumpet to a tuba, the pipe works different, the sound is different. And from that point onwards it all made perfect sense of why everything sounded the way it did, and using those principles it's been really easy then, from that point forward, to say, "OK, I need this car to sound this way. I can do these things to make that happen." Or, "I'm looking for a car that has these specific types of mods on it, because that will have the character that I'm looking for, and get a lot closer to what it is that you need to do.

			How will you deal with electric cars?

			Well, hopefully, we can license our audio tech to manufacturers, so they can start making them sound good [laughs]. Electric cars. They're very interesting because they allow you to hear things that you don't normally hear. The first time I went out in a Tesla, I was amazed how much tire information you could hear. I knew what tires sounded like because we'd close-miked them and recorded them over the years for various games doing various manoeuvres, but actually sitting in a car and driving around and hearing all those little subtleties without any engine noise drowning it out was really cool. And there are companies now that are trying to tune electric engines, trying to make them sound a certain way. There are lots of people out there investigating whether or not they can actually pipe engine audio from a car into an electric car and use the RPM and the throttle response to play back an interactive system, similar to what you would get in a game, and how a button that, maybe, you say, a Ferrari, Porsche, Mercedes, Audi, you can choose what you want it to sound like. So those things could be pretty cool, but I quite like driving the electrics in the game, because you get to hear a lot of stuff, there's a lot of detail in what we do that a lot of the time you get, it's implied, or it's sort of there, but you don't really get to hear how much work went into it. And now suddenly you can hear all the work that's gone into all of those sounds.

			What about haptics and the feel of the subwoofer?  Do you use these to recreate the feel of the car?

			So in a racing game, if you're racing a car in real life, an awful lot of the driver's feel, and I've spoken to a lot of the race drivers about this, is not from the audio or it's not from the steering wheel, in some cases. It's the g-forces. You actually, you can feel the vibration of the wheels through the steering wheel. And you can feel how the car is reacting to the g-forces basically from the seat of your pants. You sort of get that natural vibration and sense of movement, all of which is completely lost in a racing game. We can use force-feedback steering wheels to simulate the tires, but a lot of the cues a driver would use to let them know that things are going to happen they don't get. Audio is a big part of simulating that. When do you need to shift? Well, you can use audio. If you listen to the car's engine, you can pick out when I hear this tone, which it reaches this pitch, that's my time to shift. If you're listening to the tire audio, we've got lots of cues in there that are like, "You hear this sound?  You're about to lock your brakes. You hear this sound? You're about to start losing traction on the front tires." This is if you're in a rear-wheel drive car, it's this sound and it's in the rear tires. There's a lot of really interesting audio cues that we've put in there that are haptics-type feedback, but it's an audio feedback cue that's telling the player you're about to do this thing, stop doing that. Or, it's time to do something, so there's a lot of information in there that gives you that sense, and we do have a lot of low-end content in our recordings that if you've got a good subwoofer can simulate some of that feel. But people say, "Ah, a race car went by me in a race, and it really hit me in the chest." It's like, "Yes, it's 135 decibels. Of course it hit you in the chest." I don't get that when I'm playing it at home on my twenty-seven inch TV with little half-inch speakers. It's like, no, the laws of physics say that could never happen. 

			So how can we make it sound that impactful, or that big, without it actually being that loud. I would like to think that if you did actually crank out a game to be that loud, it would hit you in the chest, but it's a physical response, and the subwoofer can play a part in that, and we can simulate a sort of pushing of the air. But unless it's at those volume levels it's never going to hit you in the chest like it does in real life. But there's a lot of work we can do there on simulating loudness. Using various—over the years we've used various distortion and saturation effects to try and make the car feel as loud as it is, even when you're not playing it at loud volumes. YouTube videos are mostly distorted, of cars, and people think that's how they sound, so you've almost got to slightly push things in that direction to make people think that, "Oh, it's so loud it's breaking up." We don't want to distort it and clip it and make it sound bad, but there are things we can imply to really sell that sense of volume and loudness. 

			So one of the big things for me, when simulating the sound of a race, is simulating the environment that the car is driving through. If you think about in the real world, you've got a car, you've got your barriers, you've got your things behind the barriers, you've got the general ambience of the world. Sometimes you've got tunnels. And if you've got a nice-sounding car, the first thing you do when you put it in a tunnel is you wind the windows down, you slow down as much as you can, and you floor it, just so you can hear what it sounds like. We want to simulate that. But you also get those little sensations if you're driving along and then suddenly a concrete barrier is alongside you, a foot from the side of the car, you'll notice the sound completely changes as you hear the tires and the engine slap back off that wall. One thing I think racing games can focus too much on is the engine sound. You play a racing game and you hear it and it's just engine. That's all it is is engine. And it's like, well, surely the interaction of the way the car travels through the world should be just as important. Make it feel like a space. On the graphic side they start talking about HDR lighting and image-based lighting and the lighting reacting to the world around where you are. 

			I want to reproduce that from an audio perspective, so we're building a system in the game that allows us to model various early reflections and more distant reflections actually real-time. It's not baked into a reverb effect. You'll actually hear, as the car approaches a barrier, you'll hear the sound start to reflect from the barrier. Behind the barrier, you could have buildings and then no buildings and you should hear that sound change in contrast as it does so. You'll enter a big grandstand area and you should hear the sound sort of echoing around in there. Drive through a tunnel and you're completely enclosed, so you want a completely different sound again, so we've started designing systems using multiple delays and multiple reverbs to start really modelling not just the sound of the car but the sound of the car in the world around it and how it changes. So the car itself isn't changing, but everything around it that the sound is reflecting off is changing, and that creates a whole different experience and that's somewhere where we're going to keep pushing further and further because we believe that's where we can make the biggest strides, in making it feel like you are in this space. You're in this space not just because the sounds are right, but how the sounds are reacting to the environment and how far away it is. Distance models on a lot of things in games aren't realistic. It's sort of, the sound is gone, pretty quickly as it goes off into the distance, but we're working on a system now where you can hear the car two kilometers away. You don't really hear the car anymore, but you're hearing the sound reflecting off the environment and bouncing around and that's what you're hearing. You're not really hearing the direct sound of the car. You're hearing all the interactions of the car with its world and that all bounce around, and I think that's a big push. If we can start simulating that a lot better, it will start feeling like you are in the space and the sound is reacting to the space you're in.

			Can you talk a bit more about your environment model? Because that's so important to the sense of driving.

			So in a racing game, if you're racing a car in real life, an awful lot of the driver's feel, and I've spoken to a lot of the race drivers about this, is not from the audio or it's not from the steering wheel, in some cases. It's the g-forces. You actually, you can feel the vibration of the wheels through the steering wheel. And you can feel how the car is reacting to the g-forces basically from the seat of your pants. You sort of get that natural vibration and sense of movement, all of which is completely lost in a racing game. We can use force-feedback steering wheels to simulate the tires, but a lot of the cues a driver would use to let them know that things are going to happen they don't get. Audio is a big part of simulating that. When do you need to shift? Well, you can use audio. If you listen to the car's engine, you can pick out when I hear this tone, which it reaches this pitch, that's my time to shift. If you're listening to the tire audio, we've got lots of cues in there that are like, "You hear this sound?  You're about to lock your brakes. You hear this sound? You're about to start losing traction on the front tires." This is if you're in a rear-wheel drive car, it's this sound and it's in the rear tires. There's a lot of really interesting audio cues that we've put in there that are haptics-type feedback, but it's an audio feedback cue that's telling the player you're about to do this thing, stop doing that. Or, it's time to do something, so there's a lot of information in there that gives you that sense, and we do have a lot of low-end content in our recordings that if you've got a good subwoofer can simulate some of that feel. But people say, "Ah, a race car went by me in a race, and it really hit me in the chest." It's like, "Yes, it's 135 decibels. Of course it hit you in the chest." I don't get that when I'm playing it at home on my twenty-seven inch TV with little half-inch speakers. It's like, no, the laws of physics say that could never happen. 

			So how can we make it sound that impactful, or that big, without it actually being that loud. I would like to think that if you did actually crank out a game to be that loud, it would hit you in the chest, but it's a physical response, and the subwoofer can play a part in that, and we can simulate a sort of pushing of the air. But unless it's at those volume levels it's never going to hit you in the chest like it does in real life. But there's a lot of work we can do there on simulating loudness. Using various—over the years we've used various distortion and saturation effects to try and make the car feel as loud as it is, even when you're not playing it at loud volumes. YouTube videos are mostly distorted, of cars, and people think that's how they sound, so you've almost got to slightly push things in that direction to make people think that, "Oh, it's so loud it's breaking up." We don't want to distort it and clip it and make it sound bad, but there are things we can imply to really sell that sense of volume and loudness. 

			So one of the big things for me, when simulating the sound of a race, is simulating the environment that the car is driving through. If you think about in the real world, you've got a car, you've got your barriers, you've got your things behind the barriers, you've got the general ambience of the world. Sometimes you've got tunnels. And if you've got a nice-sounding car, the first thing you do when you put it in a tunnel is you wind the windows down, you slow down as much as you can, and you floor it, just so you can hear what it sounds like. We want to simulate that. But you also get those little sensations if you're driving along and then suddenly a concrete barrier is alongside you, a foot from the side of the car, you'll notice the sound completely changes as you hear the tires and the engine slap back off that wall. One thing I think racing games can focus too much on is the engine sound. You play a racing game and you hear it and it's just engine. That's all it is is engine. And it's like, well, surely the interaction of the way the car travels through the world should be just as important. Make it feel like a space. On the graphic side they start talking about HDR lighting and image-based lighting and the lighting reacting to the world around where you are. 

			I want to reproduce that from an audio perspective, so we're building a system in the game that allows us to model various early reflections and more distant reflections actually real-time. It's not baked into a reverb effect. You'll actually hear, as the car approaches a barrier, you'll hear the sound start to reflect from the barrier. Behind the barrier, you could have buildings and then no buildings and you should hear that sound change in contrast as it does so. You'll enter a big grandstand area and you should hear the sound sort of echoing around in there. Drive through a tunnel and you're completely enclosed, so you want a completely different sound again, so we've started designing systems using multiple delays and multiple reverbs to start really modelling not just the sound of the car but the sound of the car in the world around it and how it changes. So the car itself isn't changing, but everything around it that the sound is reflecting off is changing, and that creates a whole different experience and that's somewhere where we're going to keep pushing further and further because we believe that's where we can make the biggest strides, in making it feel like you are in this space. You're in this space not just because the sounds are right, but how the sounds are reacting to the environment and how far away it is. Distance models on a lot of things in games aren't realistic. It's sort of, the sound is gone, pretty quickly as it goes off into the distance, but we're working on a system now where you can hear the car two kilometers away. You don't really hear the car anymore, but you're hearing the sound reflecting off the environment and bouncing around and that's what you're hearing. You're not really hearing the direct sound of the car. You're hearing all the interactions of the car with its world and that all bounce around, and I think that's a big push. If we can start simulating that a lot better, it will start feeling like you are in the space and the sound is reacting to the space you're in.
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			Yasumasa Yamada, better known as YAMAPY-1, was one of the most important musicians of SNK. During his time there, he scored numerous fighting games such as Art of Fighting and Samurai Shodown, between designing the Hyper Neo Geo 64's sound driver. Now a freelancer, he balances sound design roles with personal music projects.

			Interviewer: Chris Greening   
Translator: Tetsuya Shibata, Gerardo Iuliani

			Your involvement in SNK dates back to the early days when they focused on beat'em up rather than fighting games. Could you tell us about the process of creating the music for such titles? 

			I initially made the sound for arcade and Famicom games that were released long ago. Back then, we needed simple programming knowledge in order to make the background music data, so it wasn't musical at all: we had to input by hand hexadecimal values such as $0A, $08 and $0C, as well as some assembly code. I had to greatly imagine the timing and pitching of the individual sounds and then input their data as hexadecimal numbers. So to make sound effects and music was always through numeric figures.

			From the time of the Neo Geo onwards, it became much more enjoyable to make game sound. This system enabled sampling for the creation of sound effects, as well as data conversions for the background music. But we still had very few channels available, so we had to use them the best we could in order to make the background music as colourful and expressive as possible. For example, if there was silence at some point in the bass track, we would use place drum sounds in another track and join them to better convey the rhythm of the song; and we would copy a melody track into another track, slide it away in timing, and reduce its volume in order to make a delay effect.

			Since it was necessary to rely on such tricks to use these few channels effectively, when it finally came the time to input the data as hexadecimal numbers, we needed to tune it very carefully, so it was also necessary to have knowledge on FM sound sources for making synthesizer patches. I think these were the most basic skills that the members of the sound team needed back then.

			Following the success of Fatal Fury, SNK made a line of highly successful fighting games. Could you discuss how your approach to creating character-based stage themes? 

			When I made the songs for the characters, I ended making them from the sound I imagined for them from their profiles (e.g. if they were pro-wrestlers or ninjas) and from the background of their stages (e.g. if it was a city or the natural environment of Bali Island). And like I explained in the previous answer, I also needed to keep in mind the limited number of sounds I had at my disposal. My favorite character theme would be the one I made for Ryo Sakazaki from Art of Fighting.

			As the lead composer of the Art of Fighting franchise, you innovated with the rhythmically-focused compositions on Art of Fighting and jazz variations on Art of Fighting 3. Could you elaborate on how you approached the soundtracks for this franchise. 

			To be honest, composing rock pieces isn't really my forte, so we could say I had to take such a unique approach out of necessity. Since I liked techno and ethnic music a lot, I think I embodied everything I liked myself when I made the music for Art of Fighting. We could say that I also had some difficulties, namely searching for a way in which I could make a sound with a specific kind of pressure, and for that I had to research day and night into sampled sounds that would impact listeners. It was also challenging to investigate how to make data that would produce sounds in low frequencies.

			And while it's true I had an approach that tended more toward jazz and blues sounds for Art of Fighting 3, I think it was because I had to keep in mind that one of the producers proposed making an arranged album for it, and it was given the green-light shortly later. In other words, I wasn't the one who had the idea of making these songs as blues or jazz pieces.

			You also participated extensively in the Samurai Spirits, including leading the soundtracks for Samurai Shodown IV and Samurai Shodown 64. How did you develop the sound of these franchises musically and technologically? 

			For Samurai Spirits, I inherited the thorough world setting that Yasuo Yamate (alias TATE-NORIO) had made for the series up to that point, so I thought I should take a new approach for it. For the sequels of the series on the Neo Geo, I had to go in with the mindset of a sound programmer on how to play the sounds effectively. I researched the Japanese traditional instruments, and added the effects that would set the environment for the stages, such as the multiple wind sounds and bird chirps. 

			How did the Hyper Neo Geo 64 arcade machine facilitate your development of the series' music? 

			I was actually related with the development of the sound chip for this particular hardware for the manufacturer. It really increased the specs I had to work with on Samurai Shodown 64. It was about this time that we could add in an excellent sound font library for traditional Japanese instruments, so I finally could enjoy the luxury of adding long phrase samplings of sounds like shamisen and taiko drums. This allowed me to play the environment sounds together with the music in stereo, which allowed the sound to be more expressive than before.

			During your time at SNK, you extensively worked alongside other internal composers, including Yasuo Yamate (aka TATE-NORIO), Masahiko Hataya (aka Papaya), Hideki Asanaka (aka SHA-V), and Toshio Shimizu (aka SHIMIZM). Is it correct to assume there was a lot of cooperation and friendship within the SNK sound team?

			Something all the members of the SNK sound team had in common was that they worked both as game music composers and sound effects creators, in addition to having some simple programming knowledge. Therefore, the lead sound director would assemble a team depending on the game, and the team would then go on to work together on the sounds.

			We all loved music, so it's natural that we would encourage each other and work together in our projects. There were even times in which project team members would be asked to help with another project right as the deadline for the work they were originally assigned to was about to come up!

			Throughout your time at SNK, you were all credited under pseudonyms (e.g. YAMAPY-1) or collectives (e.g. Shinsekai Gakkyoku Zatsugidan) rather than your real names. Why was this? 

			This occurred because, while the members of the SNK sound staff were artists, they are also employees of SNK. Some of us still did the best we could in order to get exposure from the work we made creating sounds for game development.

			The team came together in a particularly impressive fashion on the crossover King of Fighters series. What was it like to be part of major collaborative efforts such as these? What were your personal responsibilities?

			As the King of Fighters was a franchise in which the characters of several SNK games appeared together, the lead sound directors for each of these games made the themes for the characters of the games they worked in. As the SNK sound team often had many composers and sound designers working on a single game, and I constantly worked on several things related to sound design, the number of composers and creators involved in the King of Fighters didn't feel at all different from the other projects in which I've worked.

			For the second game, I helped several of the members of the staff with the creation of the sound effects. It was at this time that I began cultivating myself as a sound effect director. As for work in relation to the series I was involved in, I remember I was involved with the composition work for the themes of the characters from Art of Fighting, and I also made the vocal music for the character Athena for an arranged album.

			Indeed, SNK developed an extremely impressive discography during your time there. How closely were you and the rest of the team involved in the soundtracks, arranged albums, and live performances of SNK's music?

			This was how the sound team prepared soundtrack albums: Right as we were finishing development in a game, we took the most fundamental background music, the sound effects, and the voice collections, and sent them to the label. They were recorded in the media we had available at the time, which back then was DAT tapes. About arranged albums, generally the same person who was in charge of composing the original pieces rearranged their own work and wrote a new version as a sheet music score. They had to be present at the recording studio from when the professional musicians played the new version of the piece up to the point in which the sound engineer made the final mix. However, there had also been times in which we had to outsource the arrangements because of circumstances that came up, for example during the making of some orchestral and remix albums. As for the live performances, I just arranged the pieces for the professional musicians and gave them the scores for them to play.

			You personally contributed music for the arranged albums to the Art of Fighting, Fatal Fury, and Samurai Shodown series. What was it like to rearrange your work without the usual technological and other limitations? Which arrangements are you most proud of?

			As we all were able to better express our music when we worked in arranged albums, I think we all enjoyed it a lot. As I don't get tired from listening to a song over and over, my style of making music for arranged albums is listening to the original song a lot in order to introduce new developments and think up of parts in which I could replace the instruments. The genres I personally like the most are techno and house, as I enjoy the pounding sounds made by the synthesizers a lot. I've taken part in the making of many arranged albums, but the one I liked the most was the first one in which I was involved, Art of Fighting 2, as well as Samurai Spirits 64.

			Shortly before the collapse of SNK, you led the soundtrack for the often-underlooked rhythm game Cool Cool Toon. After years of focusing on fighting games, what was it like to work on a title where music drove the gameplay? 

			Since Cool Cool Toon was a rhythm game, different from the fighting games SNK had made thus far, it was an extremely fresh project to me. I couldn't offer more than four tracks on the project, but it was still a good experience for me. This time, I based the tempo on the music that was used by motion-capture movies made at the time. I made some original pieces of music by following the timeline that marked the development of the melodies and the decisive accents. But since the button presses and the music had to work together to control the movements of the characters (for example, the phrases of the music would get cheerier if you pulled of several dance combos in a row, while they would become sad if you failed a lot), I had work alongside the programmers to get the right approach for the game.

			You left SNK shortly before it collapsed at the start of the new millennium. Could you share this experience? How did you bounce back and become independent through the studio Ayanehonpo?

			When I left SNK, it coincided with the departures of several other staff members from the company. I was the first one, but several other members of the sound team also left SNK. I don't really know what the other members of the staff thought when they made that decision. But for me personally, I had already worked for eleven long years for SNK, and I was a little tired of it. I didn't particularly think out what I'd do next, though I wanted to travel abroad, go fishing everyday, or start up a band to make the kind of music that I actually liked. And thus, I spent a peaceful year like this. I don't think I've ever had such a long time off in my entire life.

			But it was about that time that other ex-SNK staff members made their own company and began getting some game makers within their ranks, and thanks to my connections with them, I managed work again as a game sound creator. However, I also began working creating sounds for television commercials, thanks to several people I met during my time off, and thanks to that it was that I could make Ayanehonpo Studio. While this all might have happened because of my time off, I was very lucky that these new encounters happened and the next guidepost in my life appeared.

			Since this time, I've worked as a producer for a range of non-game projects, for example educational material, CG movies, and the technopop unit Denshi Teishoku.

			Since going independent, you have focused your attention on to sound design both for hit video games and pachinko machines. Could you tell us more about how you approach sound design for video games and pachinko machines alike these days?

			After I left SNK and became a freelancer, the first game sound work which I did was the sound design for Capcom's Steel Battalion. As I like science-fiction mechas and robots, this project was very fun and stimulating for me, and working on it also made me develop my interest in sound design.

			In general, I don't make much distinction in the creative process of making music versus sound design. When I principally composed music, every time I wrote a song, I decided the tones for each part and expanded the image of the theme accordingly. Over time, the tones of the instruments and the space they affect became extremely important to me. At a point, even making these tones felt just the same as making sound effects; after all, both processes just felt like making a space of sounds to me.

			One thing I enjoyed doing was combining, with the help of synthesizers, the abstract images of sound effects with more pop-like sounds like those from the cartoons. There are similarities to the way in which electro music is made in this regard. I think that I gained an interest on sound design precisely because I like synthesizers so much.

			Do you have anything else you'd like to say about your projects past and present?

			I had so many important experiences back when I worked for the SNK sound team. All of it was thanks to the fans of SNK games around the world. It's been over ten years already since I left SNK, but I'm really glad I had the chance of answering the questions for this interview. I'm sure that the fact I had these experiences is what will let me continue making sounds for all sorts of things, beginning with those of games. 
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			Selected Credits: Castlevania series, Suikoden series, Track & Field series, Sparkster, OZ, Skullgirls, Detana!! Twinbee

			Classically-trained artist Michiru Yamane worked on many of Konami's greatest shooting and action games of the 80s and 90s. She went on to score ten instalments of the Castlevania series, gaining particular fandom through her neo-Baroque work on Symphony of the Night. After 20 years working for Konami, Yamane is a freelancer who has worked on projects such as Skullgirls and Bloodstained.

			Interviewer: Chris Greening   
Translator: Shota Nakama

			Your work is very eclectic. Could you tell us about some of the music that is influenced you?

			I was trained a composer the classical way. I started taking lessons for the piano and electronic organ since I was little, and later majored in composition. My influences are therefore traditional classical music in general (Bach, Mozart, Beethoven, Chopin, Rachmaninoff, Ravel, Debussy). However, a wide range of other music has influenced me over the years: technopop artists like Kraftwerk and Yellow Magic Orchestra, progressive rock music like Dream Theater, and jazz music, ethnic music, and film scores. 

			It'd be fascinating to hear you reminisce about your early experiences at Konami. Having come from a classical background, what was it like to suddenly shift to technologically-limited consoles? 

			I learned big orchestration techniques to express music back in my college. When I joined Konami, I therefore felt very limited having to compose with only three simultaneous notes for NES. However, as I kept working, I started having fun working around such a limitation.

			There is this collection of pieces called "Inventions and Symphonias" composed by J.S. Bach, and he made all the beautiful pieces with full of architectural beauty by using only two or three simultaneous notes. This was a particular motivation for me. Every day it was a challenge to create game music effectively and often I struggled with the limitation, yet there was a sense of accomplishment. When I composed something good, I felt like I cooked delicious food with a small budget.

			Do you remember your first score at the company?

			I was involved with the sports game Track & Field series right after I joined Konami. I made a lot of short fanfare-like jingles for when you win and break records during my training days. But Goemon 2 was the first game I worked on as a main composer in the year I joined Konami. I learned a lot about editing techniques for PSG samples from my seniors. For the music, I was aiming on making something that the players can enjoy while playing the game. As a result, I went for comical Japanese-influenced sound to match the background of the game, which is set in the Edo era of Japan. 

			Some of your first projects were shooter scores, namely Gofer no Yabou Episode II, Nemesis, and Detana!! Twinbee. What were the musical expectations for these projects? 

			Those are all deep in my memory. I learned so much from the works at the time and I think that built the foundation for me as a game composer. To me, shooting games are all about flying around to beat the objects. While doing so, you hear nice, satisfying sound effects while cool music is streaming on the background… In a way, it is a strongly synchronized world like Disney movies, in that all the characters are totally in synch with the sounds. In terms of creating the desired atmosphere, I created some cool and spacey music for Gofer no Yabou Episode II and Nemesis. On the other hand, I made very colorful and fun music for Detana!! Twinbee in order to match the cute bee world.

			You worked on the Genesis and Super Nintendo versions of Sparkster simultaneously. Could you tell me a bit about working with these consoles? 

			I composed for the SNES title and I think I made the sound effects for the Genesis one as well. If I remember correctly, we were going for Sega's mega-hit game direction, so I created poppy and groovy music with some exciting rhythms. At the time Akira Yamaoka, who later took charge of Silent Hill music, joined the company and I think we worked on the Genesis version of Sparkster together. He was already amazingly talented and stood out from the others for sequencing. I think I did a good job on that game because of the inspiration I got from working with such a person.

			Your popular breakthrough was probably Castlevania: Bloodlines. What were the main musical and technological challenges of this project? How did you retain the series' trademark sound while adding your own individuality?

			First of all, I think there was some affinity between the image of a vampire-infested world with the traditional classical music that I had been taught from a young age. Back then, I thought very carefully and tried integrating such things as the classical music element that had already been a part of me with the rock elements previously featured in the series. In addition, dynamic bass lines and groovy rhythms were fundamental to the game's music.

			In addition, some great musical works already existed from the previous Castlevania games and I gained inspiration from tracks such as "Vampire Killer", "Beginning", and "Bloody Tears" especially, which have become the standard tunes for the series now. There were many heritages like these that the previous composers had left for me. I analysed the compositions to find out the secret of their charm and composed so I didn't create something inferior to previous works.

			You developed the series' sound further on Castlevania: Symphony of the Night and Lament of Innocence. What do you think made these soundtracks so iconic? 

			Firstly, for Symphony of the Night, the PlayStation was significantly superior to the Genesis, so the capacity to express the music and the graphics expanded dramatically. Thus, we could no longer blame limitations in musical quality on the performance and capacity of the hardware. That made me work under further pressure, although I was really happy to be able to have a broader range of musical expression at the time. Another thing that I cannot forget to mention is that I encountered the illustration of Ayami Kojima for the title. Thinking about the meeting now, her works gave me a major inspiration and influenced me hugely. I was able to compose the music that matched with the beautiful background graphics of the whole game.

			For Lament of Innocence, the game shifted to 3D and the system was changed remarkably. At the initial stage of the development, we were going for the trend of the time of incorporating a huge map to explore. I tried to accommodate this expansive approach by creating a lot of ambient and drone music, some of which incorporated sound effects. However, the developers couldn't really change the style of a game entirely and they eventually changed the specifications back to the stage-based format. I then made a lot of catchy melodies and groovy rhythm patterns to complement the new direction of the game.

			Over the years, you've also been involved with the portable instalments for the Castlevania series. How does composing for the GBA and DS scores compare with the home console scores?

			Working on the GBA and DS felt like going back to the previous generation. I thought it was hard having a limitation for the memory capacity and the number of notes again, but just like the old days, I was really happy when I was able to put in the music to the console well. These handheld consoles are in between the Genesis and PlayStation 2 in terms of the performance, and it was fun working on them.

			For the handheld consoles, Aria of Sorrow, Portrait of Ruin, and Order of Ecclesia are my favorites. Portrait of Ruin became an especially memorable title for me due to working with Yuzo Koshiro. Another reason was the release of its soundtrack that included the game version and the original version of the music. The wish for the people to listen to the music with the best sound quality is the universal desire of the ones who give musical expressions.

			You also worked on two RPG scores, Suikoden III and Suikoden IV. Given you are the last-credited composer for these scores, could you outline how large your role? 

			My role on these titles was more of less as a contributor rather than a lead composer. The legacy Miki Higashino left was huge for this series. When I got the project, I listened to her music from Suikoden and Suikoden II. She composed so many great pieces, and I think her music especially attracted a lot of female friends, including me. In the middle part of the staff roll music, I actually quoted a theme written by her. It is a wonderful weeping melody that reminds of the game's story.

			In 2009, you decided to leave Konami after 20 years there. Could you elaborate on what inspired this major decision? 

			Konami has treated me very well for such a long time, and I was blessed to have great colleagues and great works. But I started to think about leaving the company after struggling to work simultaneously on Curse of Darkness and OZ.  One of the reasons was that I started wanting to change my work style from working at a company to working at home. I spent 20 years as an employee, so I started wanting to try how I can live as one person and compose music as one creator. That is another reason for me leaving too. Working at home alone gives freedom, but I have to manage my time well. I miss Konami when I complete a piece that I struggled with and don't have anyone to evaluate it right away!

			Of course, I will continue to compose music. Music is a part of my life and I cannot be separated from it. It is certainly a big change that I am no longer a full time employee, but other than that, nothing has changed and I still compose music for a living. I would like to keep working on game music, yet I also would like to take on new challenges as much as possible, such as composing for television programs and films if they need me; while I do these things, I would like to look for new ways to express myself too. 
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