
        
            
                
            
        

    
	Praise for Books by David L. Craddock

	 

	Stay Awhile and Listen: Book I

	 

	Stay Awhile and Listen shows that there was a potent mixture of talent, opportunity, and personality that drove the meteoric rise of Blizzard Entertainment from its earliest days. –Julian Gollop, creator of X-COM: UFO Defense

	 

	A fascinating behind-the-scenes look at the storied history and development of Diablo and the early days of Blizzard Entertainment. –Dr. Ray Muzyka, co-founder of BioWare

	 

	Stay Awhile and Listen is a rare and intriguing look into the people and experiences behind some of my favorite video games of all time. –Randy Pitchford, co-founder of Gearbox Software

	 

	Stay Awhile and Listen weaves the words of the creators of Diablo into a compelling narrative and opens a window into the strange and wild world of the games biz. Reading this tale reminded me why I decided to leave the games business, and why I had to get back in. –Glenn Wichman, co-creator of Rogue

	 

	Stay Awhile and Listen flows almost like a documentary film. During the narrative parts, it's easy to imagine a group of young developers hunched in front of faintly glowing screens. During the quotations, you can picture the older and wiser industry veterans sitting in front of a camera and explaining those early days with smiles on their faces. –Slashdot.org

	 

	Stay Awhile and Listen tells how passion, maxed-out credit cards, and sleepless nights spawned a gaming phenomenon and unearths the game design secrets that made Diablo an enduring classic. –Tristan Donovan, author of Replay: The History of Video Games

	 

	Craddock takes his time introducing each person, and by the time he explains their contribution, I felt like I knew them as human beings, not as developers—what they were like as kids, where they came from, and what their aspirations were. –Venture Beat

	 

	Framing a fast-paced narrative around personal anecdotes shared by the developers responsible for shaping the foundation of the WarCraft and Diablo franchises, David L. Craddock establishes a fireside chat-type atmosphere to tell a tale as engaging as it is informative. –Lorne Lanning, co-creator of the Oddworld series

	 

	Break Out: How the Apple II Launched the PC Gaming Revolution

	 

	The Apple II is the machine that powered the beginning of the games industry. David Craddock’s deep dive into the origins behind some of the most important games will keep you riveted as you learn the wondrous stories of how these games came to be and how the industry started. –John Romero, co-founder of id Software, co-designer of Wolfenstein 3D, Doom, and Quake

	 

	Among the first generation of personal computers released in the late 1970s, the Apple II affected the future of gaming the most. As aptly said by David in the Introduction, whatever we can think of today, "The Apple II already did it." –Dr. Roberto Dillon, author of The Golden Age of Video Games

	 

	Craddock shines a light on an influential corner of video game history that rarely receives the attention it deserves. Break Out's narrative style keeps things lively and provides illuminating context, while the extensive raw interview coda presents the unvarnished facts and opinions of key Apple II developers—an invaluable asset for future computer gaming historians. –Jeremy Parish, founder, Retronauts

	 

	By going straight to the source, Craddock has shed new light on such iconic titles as Zork, The Oregon Trail, and Wizardry. Break Out is a must-own for anyone interested in the history of computers and computer games. –Brett Weiss, author of The 100 Greatest Console Video Games: 1977-1987

	 

	Shovel Knight (Boss Fight Books)

	 

	Through storytelling and interviews, David Craddock chronicles the ups and downs of development while sharing insight into the developer's approach to design. A compelling read that will satisfy both fans and developers alike. -Justin Ma, co-creator, FTL: Faster Than Light and Into the Breach

	 

	In his colorful, well-crafted book, Craddock paints a portrait of a development team that feels more like a family as they progress on their epic quest to design and fund their scrappy retro game—nearly going broke in the process. In the end, we're treated to a riveting portrayal of the challenges facing today's indie developers, brave underdogs like Shovel Knight himself. -Alyse Knorr, author, Super Mario Bros. 3 (Boss Fight Books)

	 

	I couldn’t put it down. If you are a fan of Shovel Knight or indie game development you should read it. -Indie Gamer Team review

	 

	Stairway to Badass: The Making and Remaking of Doom

	 

	David Craddock's remarkably detailed history of Doom is a must-read. Not just for fans of the classic and influential video game series, but also for those who love the act of creating and the passion of creators. – Steve Watts, editor

	 

	Craddock's customary wonderful level of detail shines through in this interview-heavy look at both the triumphant 2016 return of Doom, and the 1993 original. Great stuff. –Simon Carless, curator, StoryBundle.com

	 

	Dungeon Hacks: How NetHack, Angband, and Other Roguelikes Changed the Course of Video Games

	 

	Classic roguelike games may seem like yesterday's news, but they inspire game designers the world over to this day. Dungeon Hacks tells their story in compelling fashion and explains what they still have to teach us. Finish this book and be prepared to go find a roguelike to play. You're going to want to. –Warren Spector, director of Deus Ex and Disney's Epic Mickey

	 

	Not only is David telling interesting stories, and illuminating the history of an enduring genre of games, but he's performing an invaluable service in capturing the human element behind the games —the particulars of the people, the context, and the time period. Dungeon Hacks is great stuff, and we're lucky to have someone with such an eye for detail and the nuts and bolts of development to put it down on paper for us while there's still time. –Travis Baldree, co-designer of Torchlight 1-

	2, Rebel Galaxy

	 

	GameDev Stories: Interviews About Game Development and Culture

	 

	By giving bedroom hackers equal billing with company founders, Craddock successfully illustrates the tremendous breadth of voices behind the creation of video games. Taken as a whole, Craddock's interviews masterfully weave together the artistry, business, and humanity of game development into a work that explains what game development is far more successfully than any individual could ever hope to. -Frank Cifaldi, game developer, founder of The Video Game History Foundation

	 

	In GameDev Stories, Craddock opens closed doors to reveal how games are made in a collection of wide-ranging interviews. You'll hear from programmers and designers, but also from individuals in positions often overlooked such as marketers, user experience researchers, and community managers. A must-read for anyone curious about what goes on behind the scenes of the games industry. -John Keefer, managing editor, Neowin.net

	 

	Red to Black: The Making of Rogue Legacy

	 

	Indie game development is as much about the story behind the game as it is the game itself, and Red To Black is an engaging tale and another gem in Craddock’s stellar series of game design narratives. It’s full of controversy, conflict, family, and the iterative design of gameplay mechanics around player experience goals. You know, the building blocks of all classic drama. –Bryan J. Carr, Ph.D. Game Studies, University of Wisconsin Green Bay.

	 

	David really captures the struggle behind game development. His books are a must-read for any aspiring game developer looking for inspiration from those who have already traveled the path. –Bryan Henderson, cinematic designer for Ranger Gone Bad 3, Classic Doom 3, Zombie Slayer

	 

	Episodic Content: Serialized Stories of Game Development

	 

	It's important to have someone like David trying to capture the history of our industry while it is happening. There are fascinating and important stories behind most every company and game that shed light on the drama that accompanies development. –Brian Fargo, founder of Interplay Entertainment and inXile Entertainment

	 

	I love David's engaging and insightful writing on the making of games. He has a deep knowledge of the gaming industry, and a riveting style that puts you right in the middle of the story, like you were a fly on the wall during development. –Scott Miller, founder of Apogee/3D Realms

	 

	David Craddock's work to capture the trials and successes of the digital entertainment industry and the people who drive it is both inspiring and important. Capturing these stories, these struggles, allows us to reflect on where we have been and help shape the journey we will share into the future. –Richard "Lord British" Garriott, creator of the Ultima series

	 

	David has a great way of telling the story behind games. Anyone who loves games will dig these true tales of how games get made and the thoughts and travails of the people behind them. –Tom Hall, co-founder of id Software and designer of Commander Keen, Rise of the Triad: The Dark War, and Anachronox

	 

	"Cool Beans." –Teddy Lee, designer of Rogue Legacy

	 

	From the exacting questions he posed to me, I could tell that this was someone who'd extensively researched not just that topic, but game development in general. –Chris Sutherland, lead programmer on Donkey Kong Country 1-2, Banjo-Kazooie

	 

	I highly recommend David's awesome books. David not only meticulously researches them, but spins all this history into fascinating and exciting yarns that'd be interesting even to non-gamers. –Matt Barton, creator of Matt Chat, author, video-game historian
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Dedication

	 

	To my readers. Thank you for your support.

	 

	To Mom and Amie. Always.

	 

	 


Introduction

	 

	I love talking to developers. But this is the third volume in a collection of my interviews with developers, so if you’ve read the first and/or the second, you know this.

	Where GameDev Stories Volume 3 differs from the first two is its theme: As in, there is one. The interviews collected in this work come from conversations I had with developers on the subject of conversions of arcade games. I conducted these interviews toward the goal of writing Arcade Perfect: How Pac-Man, Mortal Kombat, and Other Coin-Op Classics Invaded the Living Room. 

	All the material was excellent, but not all of it fit the requirements or page count I was shooting for. I talked to Susan G. McBride, for example, about Pac-Man for the Atari Lynx, but our conversations carried us far beyond that single game. The full conversation is published in this book. Similarly, Pong creator Allan “Al” Alcorn talked to me about the Atari 2600, even though my primary point of interest for our conversation was Home Pong. Our full interview can be read here.

	That’s not to say GameDev Stories Volume 3 renders Arcade Perfect redundant, or vice versa. Far from it. First of all, only a fraction of my interviews for Arcade Perfect can be found here. Second, the interviews I’ve curated for this book go far beyond the scope of Arcade Perfect. Consider this a companion to Arcade Perfect, a way to go beyond that book’s thesis.

	As always, thank you for your support and encouragement in my goal of immortalizing developers by sharing and telling their stories. Enjoy GameDev Stories: Volume 3, and enjoy Arcade Perfect.

	-David L. Craddock

	1 July 2019

	 

	 


Chapter 1: The Luckiest Engineer – Pong Creator Al Alcorn on Table Tennis and the 2600

	 

	Space Invaders was the first killer app, or system seller ported from arcades to home consoles—on a cartridge. The first must-own adaptation of any sort was Pong.

	Atari engineer Allan “Al” Alcorn developed the initial coin-op version and played a major role in bringing the game to consumers in the form of a standalone product. Home Pong, released for Christmas 1975, was not a typical console. There were no cartridges. It only played Pong, but Alcorn’s table tennis game, which started out as an experiment, was all anyone needed in those starry-eyed days at the dawn of the video game industry.

	I spoke with Alcorn for Arcade Perfect, my book about adaptations of coin-op games, to learn more about Home Pong. We talked plenty about that, and about adjacent subjects such as development hiccups with the Atari VCS—aka 2600—and his many brushes with future Apple employees. The interview is presented here in full.

	 

	**

	 

	David L. Craddock: Pong put Atari on the map as a coin-op developer, and Pong put Atari on the map again a few years later, as a manufacturer of consumer games. The Video Computer System console seemed the next logical step. How did Home Pong get started?

	 

	Al Alcorn: Since this is going to be a lengthy interview, I'll give you the long version of the story.

	 

	Craddock: [laughs] Yes, please.

	 

	Alcorn: All right. We were an arcade-game company. We did Pong, and there were a few unique games: Gotcha and Space Race that I did. But the ball-and-paddle games seemed to go on for a bit, and we were plagued by [copycats]. This was strictly when it was all about arcade games. Atari became the advanced development group for all of our competition. In fact, we even had one of our vendors for printed circuit boards that turned out to be quite a crook. He was shipping our boards, occasionally minus our name on them, to the competition. These guys didn't have any engineering talent at all. They'd just put the parts in the board, plug it into a cabinet, and sell it.

	 

	Nolan's attitude was—and I think he was right—there was no point in pursuing them on patent infringements or any of that stuff because these guys were pretty sleazy operators anyway, pretty thinly funded. If you sued them, they'd just disappear and reappear [under a different name] somewhere else. You'd waste a lot of time and money. So our approach was, "We're going to out-engineer these bastards. We'll just make great games. We'll beat them in the marketplace." As soon as they'd get going with a knockoff of our game, we'd have another game out to render theirs obsolete.

	 

	At one point it became... annoying, to me, that these guys were doing this. Our technology was pretty open; it used off-the-shelf parts. And you've probably seen the memo between Nolan and me. It's been around a lot. This was around 1973, so Atari was less than a year old. He sends me this memo: "In accordance with a concise business plan, you will do these things." Item six on that list was a color-modulated home version of Pong. That was basically the creation of the consumer video game business: Item six. [laughs]

	 

	One of the guys I hired, one of the really key people, was named Harold Lee. He had a master's in double-E [electrical engineering]. He was a chip designer and a circuit designer. This guy was quite a talent, and I'd hired him to the engineering group to be a game designer. He could do that: He was a hardware engineer, and he knew how to do chips, which appealed to me. I'd never done a chip. This was back in 1973, so there was no FPGAs, no foundries, none of that stuff. If you wanted to do a chip, you had to get a semiconductor company to make it for you.

	 

	But Harold could do this, so I went to him and said, "I want to think about designing a chip that we can use in all our games. A custom chip. It would make our board harder to copy if you didn't have that chip." After a few months, he comes back and says, "You know, we could do that. But your technology is evolving so fast that by the time the chip came out, it'd probably be useless. But I think technology has progressed to the point where we could do the dumbest, simplest game ever made on a chip." I knew he meant Pong.

	 

	Number one, I was tired of being the VP of engineering. I was 25 years old by this time and a hardware engineer, ex-football player. And all of a sudden, when you're thrust into this vice president job—even though my title was technically VP of R&D—you're managing people, you're managing emotions, managing schedules, stuff like that. You're not doing anything technical, and I liked to do engineering. I said, "Let's try to do this." It sounded exciting. I'd never done it before. 

	 

	So, armed with three people—Harold said, "Hire Bob Brown," because part of the thing about doing a custom chip was, you may make one, but if you don't have a test program that could run on a Fairchild Century chip tester, you're not going into production. That could be as difficult to create as the chip itself. We had to start that in parallel, and that was Bob Brown's job. So it was Harold, myself, and my wife created the Pong chip. 

	 

	Second on the list was, I gave the role of VP of engineering over to Steve Bristow, my number two. He liked that, so I got to go off and [help create a chip]. That way that worked was Harold would design some of the logic, and he had to redo the logic [for Pong] so it was more appropriate for the technology in a silicon chip. We were using the N-channel enhancement mode, I believe, which was a chip that required +12, +5, and -3 volts to run. To be fast enough to do Pong, the chip had to run at three or four megahertz. In those days, any consumer chips were used in calculators or watches, and they were slow. The Pong chip would be the first application of high-speed end-loss. 

	 

	What happened was Harold designed some of the logic. My wife, during the day, would wire-wrap that on a board, and then I would debug it: correct the schematic and give it back to Harold, who now had a correct schematic. He would lay out some of that chip on a CAD-design computer. The first one was an Applicon that he rented time on to do it. The previous way to do a chip was to [use] mylar film. We were using this CAD computer. And goddamn it, the chip worked, and that was quite a surprise to me. I was shocked. I remember vividly the day we got the chip back from AMI—American Micro Systems Incorporated was the semiconductor company that ran the prototype for us—and we put it in the test rig, and my god, it worked. 

	 

	I was shocked. I was stunned. I felt like a dog chasing a car: What do you do if you catch it? 

	 

	Craddock: How did that breakthrough lead to Atari’s relationship with Sears?

	 

	Alcorn: The truth was, at Atari, even though no one claimed to have a business plan, we really didn't. We scrambled and came up with Sears as a customer. That's sort of how the Pong chip came to be.

	 

	The big fly in the ointment was designing the case. I had completely underestimated that. I figured, Hey, if we can make this magical chip that plays Pong, and if we could buy it for less than 10 dollars, we'd have a consumer product. Fine. But what I underestimated entirely was a plastic case. I knew nothing about that. We pretty much got screwed on development, but somebody came along and was able to get the thing into the product into production. 

	 

	Here's how designing a high-volume, injection-molded plastic case was done at that time. A designer created plans for the damn thing. Those went to a tool-and-dye maker that would take upwards of three months to cut out a DME mold base, a hundred-pound block of steel to make the tools that went into an injection-molding machine. That process... God. It took at least three months to do. If you got it wrong, you'd have to go through that cycle again. 

	 

	I had a designer in-house, a packaging designer, George Faraco, who did the look of a lot of our early games: the Gotcha game with the boobs on it that never got shipped with boobs. Anyway. He had a friend down in Los Angeles who was going to do the tooling for us. I said, "Sounds good to me. You take care of it." 

	 

	A company in Silicon Valley called Krass West was a big tool-and-dye shop that made injection-molding, transfer-press tools. Their primary business was doing the transfer mold. You've seen integrated circuits? The black, plastic caterpillars with 14 pins on them that you see all the time? The way those are made: There's a metal reel of all the pins, flat; you glue the chip down to it, attach the wires to it, and put it in this special, injection-molding press tool that holds all of the parts and connects around a metal lead so tight that when you squirt plastic into it, the plastic doesn't squeeze out. This is a very difficult tool to make. 

	 

	Well, we were in a slump in the semiconductor business at that time, so nobody was renewing their tools. This tool-and-dye shop was sitting there practically empty. This guy comes to me, this buyer and says, "You're being screwed by this guy in LA. It's not going to happen." I said, "What? How can that be?" He said, "Tell you what. Let's go down and do a visit to your tool-and-dye maker in LA and see how it's going. If you're happy, fine. But I'm a little concerned." 

	 

	I made a trip down there and go to see this guy. I'd never met him. It was a fairly small shop, 2,000 square feet with two guys in it. They had one Bridgeport lathe, and I was like, "Wait a second." This was going nowhere. I said, "We're screwed." Here we are, two months wasted, and we were going to be without a case. 

	 

	I brought this to everyone's attention, and Nolan was so concerned that he caused a wooden, un-tooled case to be created by our designers, our coin-op guys. We could use it as a backup to ship this thing, because we had nothing else to put it in. I wouldn't work on it because I figured I'd put all my effort into [helping make the chip], and I couldn't juggle two or I'd screw them both up. I still have the prototype of that beautiful wooden case that never got built. Then I went and visited Krass West's facility, which was unbelievable. It was a huge shop, a dozen Bridgeports, mills, you name it. These guys knew what they were doing. They were pros, and they were able to put half their shop on this job. 

	 

	And by the way, you had to build several of these bases if you were going to order hundreds of thousands. You needed lots of tooling in case one failed. That's how this came into production at the last minute.

	 

	So, the first chip [was thinly funded]. Nobody else at Atari wanted to touch it. That chip... once you started building stuff and it doesn't work, you're out of business. Part of the deal was we needed money to do this. We didn't have any financing. We had no VC. We'd just gotten Don Valentine [the venture capitalist who went on to back Apple Computers], but when you're in the consumer electronics business, you had to guess in the first three months of the year how many units you would sell, and the last three months of the year. If you guessed too few, you missed sales. If you guessed too many, you had stock in the warehouse. It was a crapshoot. You needed to spend all this money, millions and millions of dollars, to buy all this stuff for Christmas.

	 

	Where was that money coming from? Sears introduced us to the Sears bank. They basically gave us a line of credit that funded [our purchase order]. Joe and Nolan went back to visit Sears in Chicago, at the Sears Tower to discuss this. They were having lunch with Tom Quinn, the buyer who was doing this. They're down in basement level three where there's a cafeteria for Sears employees. They're sitting at a big table with a bunch of other Sears employees. Tom Quinn introduces Nolan and Joe, and this other says, "You're the guys from Atari?" They go, "Yep. What do you do?" He says, "I'm the traffic manager at Sears. We are holding the release of our Christmas catalog for this one product from Atari. I want you to know that the last time we did that was for the Marvin Glass slot car set. We built 50,000 of them, and the car wouldn't get past the first turn. We had to take all those 50,000 units back. Okay?" 

	 

	Joe and Nolan gulped. Joe said, "Is this going to work, Al? Because if this doesn't work, we're dead." I said, "Oh, yeah. Sure. What could go wrong?"

	 

	Craddock: I suspect the answer to that question occurred during the demonstration you and a few others gave of Home Pong at Sears Tower.

	 

	Alcorn: We were risking our whole company on this, and Sears would look stupid if they came out with a product that didn't work, or that we couldn't build it. Could we actually supply this since we had never built any kind of consumer product before? So there was a big meeting to have a demonstration to sell this to the execs at Sears.

	 

	 Tom Quinn was the buyer in sporting goods, our champion at Sears. He wanted the thing to go through. We're on the 37th floor of the Sears Tower in a conference room with a bunch of VPs and a fabulous view of Chicago. I had this prototype box, which is now in the possession of the Computer History Museum, which had inside of it the wire-wrapped board. We hadn't got the chip done yet, so it had the wire-wrapped board in it that my wife had built. It was in a wooden box about two feet wide, a foot and a half deep, six to seven inches high. It had a wooden model of what the final package would look like, because we didn't have the tooling done either. We had no chip and no tool. [laughs]

	 

	We got this big contract from Sears. The way it worked was I had a modulator that modulated the output of this thing up to channel three. I'm getting this thing set up. Sears had supplied the TV set, because we'd flown this thing in from Silicon Valley to Chicago. And I can't get this working. It turned out they broadcast channel three from the top of the Sears Tower. I had to open this thing up and retune it to channel four. 

	 

	Meanwhile Gene Lipkin is with me, and he's singing a song and dance, slinging some bullshit while I'm retuning this thing and putting it back together. We do the demo, it's wonderful, and everything is great. And Carl Lind, one of the execs, asked a question. 

	 

	Now prior to this, his claim to fame was the invention of the air conditioned electric blanket. He's from the south, and technology was not his forte. He looks at me and says, "Mr. Alcorn, you're telling me that you're going to take that big rat's nest of wires and put in on a piece of silicon the size of your little fingernail?" And I go, "Yes, sir." He widens his eyes and says, "Mr. Alcorn, how are you going to solder the wires to it?" 

	 

	I felt like jumping out the window. I thought, This is a mismatch. One of the phrases I learned from Jerry Lawson was, "Shoot low, red rider. They're riding Shetland ponies." How do I deal with this? I don't know what we told them, but they came out and visited Silicon Valley a month or two later. We made a point of giving them a tour of a semiconductor fabrication line so they could see how it was done. They still didn't get it, but somehow they went along with the gag and it all worked out. It was a weird, weird feeling.

	 

	Craddock: Was it easier to build the paddles into the case rather than make them detachable?

	 

	Alcorn: It was a dedicated game. Why would you need detachable controllers? Even if you wanted wired controllers, there'd still be no point in unplugging them. But this was almost meant to be made at the lowest cost. The base unit had the tachometer built into it. That was always the plan.

	 

	Craddock: What were some other technical hurdles you had to jump?

	 

	Alcorn: The other thing people have noticed is a subtle technical glitch or detail. It's obscure, but you'll notice that the Pong's video was displayed through [your television], but the sound came out of a little speaker in the box, the base unit. There's a reason for that, a big reason. 

	 

	I designed all the analog circuitry around the product. We plugged this board in, and I had to supply voltages and all that stuff. The way I did the color modulation was so cheap. No one wanted it to be in color; that was a design requirement throw in later on. I designed it so it would do color. The trick is, you've got a base video signal that has color information and sound information on it. The way I did it was so cheap with one diode, just three parts, that if you tried to modulate sound at 4.5 megahertz, and color at 3.5 megahertz, they would beat against each other and create horrible interference. But if I ran the sound into a speaker, and just modulated color, I'd get away with it. 

	 

	The reason the color came out was Nolan said it had to be in color. I kind of cringed, but I had a trick up my sleeve. Nolan didn't say what color. There was a trick I had learned from my days in TV repair with cheap-o test equipment called the rainbow color scheme. It involved hardly any parts at all. The way I did was, anything on the screen that wasn't black would be in color. One side of the screen, the other would be blue. It would go through the rainbow as it ran across the screen, so all you could say was, "Well, it is in color," but the ball wasn't any particular color. Each paddle would be a color, and it would stay because they were in the same horizontal position, but the colors shifted horizontally across the screen. Rainbow colors—that's how that came about.

	 

	Another problem was that Pong would run off of four D-cell batteries. They went into the base. Part of the reason for that was we used D-cells simply because they were heavy: We needed weight in the base so the thing didn't tip over. That ran about six volts. The chip needed five volts, and it needed +12 and -5. I wasn't going to put additional batteries in it; that'd be a nightmare. So I used another cheap-o trick. 

	 

	There were two integrated circuits in the Home Pong product. One was the part that we had made by AMI, or Synertech. The other was a 7404, off-the-shelf TPL hex inverter. That was six inverters in a 14-pin DIP. Typically those things would sell in ultra-high quantities for maybe 15, 20 cents apiece. I used that inverter, that hex inverter, to generate a clock signal with a crystal stable enough to do color. It had to be very stable to do color. Some of the other inverters, I used to generate the voltages I needed. They didn't need any current, so this crystal oscillator ran at 3.58 megahertz, and I used that signal with some cheap diodes to make the voltages that I needed. The funny part was the hex inverter was pretty much doing everything but inverting. 

	 

	It was also funny because the way they sold semiconductors was you'd go to the big distributors—Texas Instruments, National Semiconductor—and you'd give them your list of all the parts you needed. In coin-op, we used an array of different chips. The pricing would vary, but it would average maybe 30 or 40 cents a chip across the board. They'd make a lot of money on the more complex chips, and sell the little simple ones like this hex inverter at cost. Well, I came in with an order, like, "Uh, I want a million 7404s." "Yeah? What else?" "Nothing. Just that, and I want the low price you give me on these other parts." They're like, "Oh, Jesus Christ." But that's how the color came out. Those were some of the tradeoffs we had to make.

	 

	Craddock: This all sounds like a nightmare. Did any of it help later when Atari moved on to the Video Computer System and cartridge-based games?

	 

	Alcorn: There's dedicated games, and then there's the 2600—cartridge-based games. We took different approaches for both. When you had a dedicated game, if you could put all this into a chip, you could do a lot of interesting things, but it'd just do this one game, and to get it into production might take six months to a year.

	 

	I'll tell you another story you may not have heard that would be of interest. Once we started selling dedicated Pong machines, all the semiconductor companies started contacting us. Now I want you to understand: Back in those days, the early '70s, there was no such thing as a foundry. There was no such thing as an FPGA or any of that stuff. In those days, what we were making was called COT: customer-owned tooling. 

	 

	We got the first prototype chip, and AMI was the company that agreed to do the prototype run for us. Harold had designed it under very loose design rules so it would work with a number of semiconductor companies. Back in those days, if a real company wanted a chip designed, they would go to the semiconductor companies like Intel and negotiate to design it, and you could buy that chip only from that company. You didn't own the tooling. You just bought the chip. That was just the way it was done. 

	 

	Well, we owned our own tooling, and we could say, "Hey, could you build this for us?" and they'd go, "Well, we can look at it." About that time, we had a financial problem with a company, and AMI got scared. But by that time, this company Synertech had started up. These guys were smart. We had a purchase order from Sears and Roebuck which was gold, but AMI didn't understand this. They said, "You guys have financial trouble. You guys are going to get hung out and won't be able to pay us." I remember I was in there negotiating with Joe Keenan, the president. We had Synertech in our pocket, and they would make us as many as we wanted. AMI was scared to ship of the stuff, and we said, "You just tell us how many you want to build." They agreed to sell us a small amount, and we bought the rest of them from Synertech. 

	 

	We shopped it around to other places, and one of the places we shopped it to was a company called Intel. No one had ever asked Intel, "Hey, would you build our design for us?" So one day, uninvited, Bob Noyce, Andy Grove, and Gordy Moore show up on the doorstep of our Atari. Nolan and Joe weren't there, so I was the only exec around. I give them a tour of the place because they were kind of curious: "What kind of a company wants this? This is crazy." They looked around and decided, "We're not going to do it." So, okay. Fine. 

	 

	Later on, one of the Warner execs asked me, "I want to invest in a semiconductor company. Who should I invest in?" I said, "I'd invest in Intel." He said, "Why?" I said, "Because they were too smart to take our business." We weren't paying much at all, and they were selling parts at a much higher margin than we could have afforded.

	 

	There's another story you may not have heard. You've probably heard that we took Pong to a Toy Fair. We had a contract with Sears, but Joe and Nolan didn't want to be [exclusive] to Sears. If the company ever stopped, we'd be dead. We said, "We're going to head to the toy fair in New York City." We did, and two things of interest happened. 

	 

	Number one, we did not sell one Pong machine. To anybody. I remember talking to the Vice President of sales at Macy's, all the big retailers—they all passed. But next to us in a booth was National Semiconductor, and they were selling a rip-off of our game. We go, "What the hell?" The interesting story was after Sears was successful selling a dedicated video game were saying, "Hey. There are semiconductors going out into the marketplace, and we're not even participating." 

	 

	National had tried to copy us. We simply hired their entire staff away to engineer support circuitry for the VCS. That's another story. Then a company called General Instruments out of Long Island, New York, was making copies—ball-and-paddle chips. They were selling to Coleco and companies like that. The driving game, Gran Trak, had come out. We looked at that, and we decided that would be an obvious game idea, but we didn't think you could do it on a chip at that time. They went ahead and tried it anyhow. 

	 

	Joe Keenan, Nolan, the VP and finance, and I are in New York City. We're going to try to do a public offering. People didn't know much about us, so we went and met with some people on Wall Street. In the afternoon, Joe Keenan and I go to visit General Instruments. We get there around five o'clock in the evening. The plant manager, president, whoever is there. We're in the engineering building where they do this stuff. The plan was we were going to buy their next chip that they make, just buy the production run and throw it into the Bay to keep them out of the marketplace. That was the plan. 

	 

	I'm in this building, which was pretty much deserted because it was after five o'clock. I have to go to the bathroom. As I'm walking back, I hear this sound of the Gran Trak driving game. I know what these things sound like. I said, "Joe, they're knocking off Gran Trak." They denied they were doing that, and we told them, "You're not going to get it to work." We were right. They wasted a lot of time on that. 

	 

	When we did custom chips, we were so thinly financed as a company that it would cost us 50 grand or so to do a prototype run. If that chip didn't work, the company might be out of business, because it'd take another three to four months to re-engineer the chip and get a prototype run done. We'd miss the whole market. It was extremely important that the chip worked the first time, so we were extremely careful and did a lot of extra work so it did. 

	 

	On the other hand, General Instruments had a semiconductor factory in their back room. They were right there, engineering. They were in a big panic to design a chip and do a test run, and they could do a run on their own that might take three weeks if they hustled. It wouldn't work, so they'd hustle to fix it really fast, and do another run. This kept going on. Our slow, methodical approach was much more effective and much cheaper. There was competition going on in that marketplace. 

	 

	Meanwhile, the Fairchild came out with the Channel F, the first cartridge-based game system. That project was done by a guy named Jerry Lawson. When we started Atari and I was sitting on a little bench designing Pong, we were using semiconductors, and Fairchild was a big parts supplier. All these companies would send out sales engineers to help you design by using their chips in your stuff. Jerry was that sales engineer, and he was an amazing guy. He was a really fun guy. We became friends, and he introduced me to technologies like the three-terminal, five-volt regular, which was key to designing for cost and quality in the first arcade games. Then he disappears, and the next thing I know, he's a competitor. 

	 

	The problem was the semiconductors felt that was their wheelhouse: "What the hell is a startup like Atari doing this for? We can out-engineer them." The problem was, you're a semiconductor company, so your business is selling chips. The more chips you're selling, the better your business is. Every semiconductor company at that time had their own version of a microprocessor. Fairchild had their own microprocessor [the F8]. It wasn't very good, but they had to use it. We used a 6502. 

	 

	Two problems for Fairchild: They had to use that crummy microprocessor; and they weren't game designers. They were chip designers, so their games weren't very good. I have to give Jerry credit for doing the cartridge stuff. That was pretty obvious that you wanted a microprocessor-based unit with a graphics co-processor chip, but the way you'd do it, the obvious approach, was a memory map, a bitmap display. You'd have another memory on the base unit to have a byte in memory for every pixel on the screen. In those days, that required a lot of semiconductors and a lot of cost. That was very expensive.

	 

	That's why the Atari VCS designed by Steve Mayer and Ron Milner was brilliant: It was a single chip that worked with the 6502 microprocessor that did basically two lines of video at a time, and relied on the fact that the microprocessor was very fast. It could generate two lines of graphics on the fly. It was very tedious and difficult to program, but what you could program it, that was that. As the story goes, it was really designed to do Pong and Gran Trak the driving game. Anything beyond that would be great. We didn't build that many games.

	 

	But one of the things I did that was brilliant in retrospect—it seems to me that I'm impressed with myself for this now—when systems were designed back then, it was a hardware world. The hardware guys did the microprocessor and all these support chips, and then threw it over to the software guys. The software guys would say, "What the fuck did you do this for? Why couldn't you add one more bit here?" 

	 

	The way the VCS was designed was, Ron Milner and Steve Mayer wire-wrapped and designed this prototype up at Grass Valley. They knew that we knew how to do chips. My job was to put together the best chip design group I could. We had to transfer that technology from Grass Valley down to, at that time, Los Gatos. What we did was a human transfer. We hired Joe Decuir, who wanted to be in the Bay Area but was footloose, so he lived up in Grass Valley for a couple of months and helped design the tail-end of that chip, and then came down with the prototype. They wire-wrapped another prototype board, which I gave to the Computer History Museum.

	 

	Then I hired, by dumb luck, the chip designer Jay Miner. That's another story. Harold Lee, who'd designed our other chips for it, said, "I can't do the Stella chip." Stella was the code name at the time. He said, "You're gonna need the best chip designer do that. It's using a different process: dynamic logic, enhancement mode. You need Jay Miner." Jay worked for Synertech. I went to Synertech and told my friend over there, Jack Boleto and Bob Shriner, the president, and said, "I want Jay." They said, "No, you don't understand. Jay's doing the 6502 microprocessor for us." That’s another part that I caused MOS Technology to give to Synertech. I demanded it for a second source, which is another story.

	 

	I said, "Look. If I don't get Jay to do this, I'm not going to buy any microprocessors from you." We cut a deal where Jay still worked for Synertech, but he [moonlighted] for Atari. I'd pay his Synertech his salary plus some extra, and he had two badges: Synertech, and Atari. Then I hired Larry Wagner. He was a software guy, and we didn't have any software guys yet. Nobody had game design experience, but Larry had that enthusiasm and spark in his eye. 

	 

	Now I had a team of three people: Jay Miner, Joe Decor, and Larry Wagner. The three of them. As the chip was being designed, Larry was writing additional games for the chip. We had a prototype we could try them out on. That process resulted in many little tweaks to the design to make it better to program. It was co-designed, and nobody had done that before, to my knowledge. It was brilliant, if I do say so myself, but it was just by dumb luck. I'd met Larry Wagner at a talk I was giving, and he said, "I want to work for you, and I said, "Fine. Okay. What the hell." That's the same way I'd hired Steve Jobs.

	 

	Craddock: I’ve read varying reports of your wife’s involvement: that she went around collecting quarters from coin-op games, and that she was instrumental in engineering the Home Pong prototype. Could you expand on her involvement? 

	 

	Alcorn: What happened was I met my wife-to-be at... I was just barely out of Cal, and I had this job in Southern California, in Orange County, at this company. I was the lowest engineer on the totem pole down there. She was an assembler that used to work on the production floor making products on a small assembly line. She was very good at that, so good that they elevated her to engineering assembler. That meant she would take a schematic that I or any other engineer would design with digital logic, and she would wire-wrap those on a prototype board. She would then debug it and get it to run. 

	 

	She was sitting a few cubicles away doing this work. That's how I met her, and she was very, very skilled. We're now up in California. Atari's roaring away, and she's going along with the gang because I didn't think it would last very long. When we started the consumer division, I remember we had a business plan that was handwritten, about an inch and a half thick, which I've given the only copy in existence to the Stanford Historical Silicon Valley Library. It was a document used to try to get financing—which we never got—but it described other stuff, including an org chart hand drawn with a ruler. On that, it had all the coin-op stuff, all the heads of the divisions. 

	 

	Over on the right side of the page was this new thing called Consumer. It was an org chart full of blanks, full of TBH and my name at the top. Nobody wanted to touch it. The one guy who came forward was the manufacturing guy, Jim Tubb. Jim was a guy in manufacturing. He ran a team and was reporting to the VP of manufacturing. He wasn't terribly happy working there, but he heard about this new division, he introduced himself, and said, "Mr. Alcorn, I want to be part of that team." So I figured, no one else is stepping up. Okay, you're going to be manufacturing.  His boss was happy to have him go because he didn't want to be part of that failing division. 

	 

	Jim's uncle Ernest was a big country-western star. Very nice guy. We had a nice guy that was left over from the Key Games video games days, and that became the first consumer manufacturing plant to build consumer Pong. I had moved the consumer engineering, which at that point consisted Larry Wagner, Jay Miner, Joe Decor, me, and a secretary out of the building. I had again decided it would be a big mistake to get the coin-op engineers involved. It was a different kind of engineering that they might not be very good at, but also the coin-op department needed to keep running. They were paying the bills, and I didn't want to diminish that. So I'd moved us out of the building and down the street to another facility. 

	 

	The secretary's and my job was to keep the dogs away from the guys making this chip. One day, Joe Keenan comes into my office and says, "Al, let me understand this. You're going to build this cartridge game we're going to hinge our company on, and we're going to use the 6502 microprocessor." I started telling how clever that was because it was low-cost and everything. He said, "Well, didn't that company just get bought by Jack Tramiel?" I go, "Well... yeah. Kinda. Yeah."

	 

	Both Steve Jobs and Atari fell in love with the 6502 microprocessor at this show, the West Coast Computer Faire. We had to use this part. I go back there and talk to these guys at MOS Technology, and they had this part. I said, "This is wonderful. We want to work with you on this." After a couple of visits, they said, "Al, these guys were engineers. They were not businessmen at MOS Technology. Wonderful guys, very smart, one of the best chip design companies around, but they've let themselves get in deep with Jack Tramiel." He didn't believe in paying his bills unless you had more stuff he wanted. He was a vicious guy. They were selling watch and calculator chips to Tramiel, who was at Commodore at the time, but he wasn't paying the bills. He was known for this. 

	 

	So this company, MOS Technology, was now almost out of money and out of business. Now Jack was going to come in and buy the company, and forgive himself of the debt. So they said, "Al, would you like to buy us?" I said, "Huh?" They said, "One million dollars, and you can have us." I'm going, "Far out. I never thought about that: My own semiconductor company."

	 

	I went back to Atari, and Joe and Nolan said, "That might be interesting." But by that time we'd been bought by Warner, and Manny Gerard said, "No way. You guys can barely run this goddamn company right here. How the hell are you going to run a semiconductor company on the west coast? No." That was a brilliant decision, I'll tell you. We would have screwed that up badly.

	 

	So Joe comes into my office and says, "Let me get this straight. We're going to buy this from MOS Technology, and Jack Tramiel's going to own this company, and we're going to be sole-sourced to Jack Tramiel?" I said, "Yeah... kinda." He said, "No, we're not. I'll tell you what. You go take a look at the 6800." It was a competing chip, very similar to the 6502, only half the performance. He said, "Tell me what would happen if we used that chip." I said, "It's not going to be pretty." We did an analysis, and it was ridiculous. You could go light a cigarette while you were playing Pong and waiting for the ball to go from one side to the other. It was terrible. I said, "What if I get a second source?" He said, "You can try."

	 

	I went back to MOS Technology, and I never talked to Jack [Tramiel], but I talked to their president and said, "How many parts of the 6502 would you like me to buy from you this year?" He said, "Oh, around 50,000?" I said, "Great. I'll give you a purchase order for 50,000, maybe even 70,000, a hard purchase order from us, on the condition that you allow Synertech to be our second source." This was fairly standard in the semiconductor business: Nobody wanted to be sole-sourced to any company, let alone one owned by Jack Tramiel. So I got Synertech up as a second source, and we bought exactly 50,000 from MOS Technology, and then bought millions from Synertech for the Atari VCS 2600.

	 

	At the same time, Apple was building the Apple II with the 6502 processor. I helped Steve Jobs get an introduction so he could buy those parts. Between Apple and Atari, we were the largest users of the 6502 microprocessor in the world for a few years.

	 

	Craddock: You ended up interacting with future Apple employees quite often over the years. Everybody knows the story of Atari hiring Steve Jobs, and there’s Atari’s relationship with Don Valentine, for instance. Was there anyone else?

	 

	Alcorn: Bob Bishop did one of the first really good games native to the Apple II. He worked at JPL or one of the defense contractors down in LA. There was no games business, per se, at that point, besides Atari. He seemed like a brilliant programmer, and so I flew him up from LA, talked to him, and tried to convince him he should come work at Atari. Then Steve Jobs started to recruit him [at Apple], and it became a little bidding war. 

	 

	I soon realized that there was no way I was going to win this bidding war, number one; and number two, there was no way Steve Jobs was going to back down. There was a little bit of antagonism, but mostly friendly between Steve and me. I just kept the bidding war going, knowing Steve was going to put the price up and up. It wasn't even to help [Bob] so much. It was just that I was having fun playing with Steve. [laughs] 

	 

	Like, "Okay, you're going to win, but let's get the price up." Finally, Steve won, but I knew he was going to win. I thought, Okay, you've got Bob. Fine. But I found out that once he got to Apple, he had this bizarre idea, this unique idea, that he would work at Apple, take their salary of a full-time employee, but that any software he wrote was his, not the property of Apple. It was like, "Um. What?" So you've got this guy who was a genius, but who's not going to produce anything for you. And they paid him a lot of money to do that, too. Last I heard he retired from Apple and lived up in the Santa Cruz mountains, and had a lot of money.

	 

	I liked Bob. I tried to hire good people. Interesting people, and unique people. I wasn't necessarily impressed by academic performance as much as character, drive, and passion. We were making up the rules as we went.

	 

	Craddock: Looking back on your journey at Atari, it’s crazy to believe that everything stemmed from a table tennis game—not once, but twice. What thoughts and emotions come to mind when you reflect on Home Pong?

	 

	Alcorn: Honestly, I'm so close to it that it was just a lot of things that had to get done. Things went wrong, and we solved them as fast as we could. The whole thing was a big surprise. I was 25 years old right out of Cal. This was not in my plans at all. It was a wonderful exercise working with great guys. We had a great rapport. We were all friends without any politics. It was great working with guys like Nolan, Joe, Jay Miner, Steve Jobs, and the rest. 

	 

	We didn't have any big [recruiting] firm. You go down Santa Cruz Highway 17, and a lot of the really good engineers were living up in those mountains. We were in Los Gatos at the time, so when you went into the Valley, we were the first company you'd hit coming out of the Santa Cruz mountains. And we were by far the most fun place to work. I had people coming to me like Harold: They just showed up. He was a great find, so I told our personnel lady, "I'll talk to these folks. Just sent them in." One day Steve Jobs showed up, and I hired him. Not because I was searching for a guy like him—my god—but he just seemed cheap and enthusiastic.

	 

	Looking back on it, I just think I'm the luckiest engineer who ever walked the face of the earth to have been in this spot. There were guys who were a lot smarter than me, no doubt about it. But I happened to be in the right place at the right time, with the right skills and experience to get it done. I managed, by luck, to hire the right people who could do this. You know what I mean?

	 


Chapter 2: Pro Tips – Ex-GamePro Editor Dan “Elektro” Amrich on “Arcade Perfect” Ports

	 

	Dan Amrich and I are grizzled veterans of gaming’s first virtual war. It was fought on playgrounds and in retail stores. Countless articles and more than a few books have been written about it, including this one in an indirect fashion. 

	Dan got his start in the games industry as a writer for several of the industry’s most popular consumer magazines, notably GamePro and Official Xbox Magazine, where I met him when I was starting out as a freelance writer. If you read GamePro, you probably read Dan’s work under his pseudonym byline, Dan Elektro, game critic and purveyor of cheat codes, the subject of our first interview several years ago.

	When I decided to write a book about converting arcade games to home platforms, Dan was the first person I wanted to talk to. I reached out to him before I began contacting developers. While I was a kid during the 16-bit “console war” between Nintendo and Sega, Dan was cutting his teeth as a writer, giving him a front-row seat to the console war’s theaters: Nintendo landing an exclusive home version of Street Fighter II for Super Nintendo; a secret blood code hidden in the Sega Genesis port of Mortal Kombat, leading to Nintendo taking a beating in sales; and the many, many versions of classics such as Space Invaders and Pac-Man on early platforms from Atari 2600 to Apple II to ColecoVision, platforms exponentially less powerful than arcade boards.

	Dan was gracious enough to go into detail on his time covering home conversions as a critic, to convey again how the Genesis version of Mortal Kombat and a wee bit of serendipity paved his path into the games industry, and whether the differences that separated ports of the same game—the gray “sweat” of Mortal Kombat on SNES versus all the blood and fatalities from the arcade version on Sega Genesis, for instance—were good or bad for the industry, and for consumers.

	 

	Craddock: Before home consoles and PCs were ubiquitous, arcade games ruled the gaming roost. What was the core attraction of going through the chore of leaving the house to play an arcade game?

	 

	Amrich: You went because you knew you were getting an unparalleled experience. I have never fallen out of love with the primary attraction of arcade gaming: a 400-pound plywood box built to play one game. There is a dedication to a three-minute entertainment experience from both parties, the creator and the consumer. Nothing could ever beat that. 

	 

	Arcade games were always new, often unique, and always considered the real thing; home ports were close approximations. And you knew they were compromises, but you still wanted them, because it was the only way to get a piece of that magic experience at home. I still loved them because it was as close as I could get. 

	 

	The standard impossible dream for most kids at that point was owning an arcade machine. I mean, could you imagine? It was the impossible dream. One of my friends in grade school bragged that his dad, a doctor, had an Asteroids machine in his office, so he was able to go in and play for free any time he wanted. He was lying, and we realized, wow, if you can’t even get an arcade game when you’re a doctor…! 

	 

	This is why owning an arcade machine remained a dream of mine right up until the day I got an NBA Jam cabinet in my living room. I never expected to enjoy such luxury.

	 

	There were very few ways to learn about new games outside of Electronic Games magazine, word of mouth, and personal experience. Just going to the arcade or pizza place meant a fair chance of discovering something that hadn’t been there before. You would often stumble upon something amazing and thrilling that you never knew existed—all you needed the ability to make the pilgrimage to the holy temple and enough quarters to experience what it had to offer.

	 

	Craddock: Space Invaders is considered the first “killer app” for the Atari 2600, and the first major conversion of an arcade game. But Space Invaders had been out in arcades for quite some time before the Atari port hit shelves, and the coin-op version was superior. To put the port into context, what did being able to play an arcade game at home mean for consoles and the gaming industry?

	 

	Amrich: There’s a school of thought that consumers accept “good enough” technology. Like, for a long time, the camera in your mobile phone was terrible but it was the camera you had on you when that thing happened that you wanted to capture, so it was good enough. Space Invaders on 2600 was good enough because it delivered a quality version of the core concept: Relentless aliens, marching and descending in rows, and you can blast them if you were quick enough. Many games copied that formula, but having “the real thing” meant a lot. 

	 

	The aliens didn’t look much like the ones from the arcade game; there weren’t as many of them; everything seemed like it had swelled. But it says Space Invaders on the title, so you could use it as a shortcut to its big brother. You were willing to give home versions a lot of slack due to their lineage, as long as the gameplay was there. It was easy to transfer the love and enthusiasm over to something that was clearly trying hard to live up to its lineage. There was a willingness to believe it was the same thing.

	 

	Mostly I think Space Invaders was a rallying cry of “we can do this.” I mean, the fact that Atari was at the forefront of both coin-op and home gaming shows they saw the appeal very quickly and knew that market would be important. The convenience factor of not leaving the house to play a hit game was the real motivator, I think—even though clearly a quarter was less money than $30 USD or whatever, there was a sense that you were investing in something you could own and not just “wasting quarters.” 

	 

	Certainly I got that line a lot: “If you save those quarters then you can buy the game and own it.” Ownership plus convenience equaled a market.

	 

	Craddock: Arcade and console hardware seemed to exist in a symbiotic relationship: Conversions of coin-op games gave consumers reason to spend money on a game once and play it at home, but arcade games were graphically superior to consoles, and boasted unique apparatuses such as cockpits and huge screens. Was this relationship as symbiotic as it seemed, or did the home console supplanting arcades seem inevitable, then or in retrospect?

	 

	Amrich: I didn’t think it was inevitable until the 32-bit generation. As a kid, I always felt coin-ops were superior and likely always would be. Like, I was glued to my 2600 and I had close to 100 cartridges by the time the system sunset, but if there was a choice between playing the arcade version and the home version, arcade would be what I’d choose to play every time.

	 

	I remember talking with Mark Turmell [creator of NBA Jam and NFL Blitz] in the late ‘90s—not sure if it was an interview or just a GDC hallway conversation—and he expressed some concern that the PlayStation was now able to do so much of what they were doing in the arcade that he was aware coin-op devs had to step up their game. The gap got closer much faster than I think many coin-op developers expected.

	 

	Craddock: What was the earliest home conversion you played—as a consumer, a critic, or both—where you felt that, while parity between arcade and home hardware had not yet been achieved, consoles had finally come close, or close enough, to replicating an arcade experience?

	 

	Amrich: I distinctly remember telling my mother that Super Mario Bros. was “exactly like the arcade” and that we should get it because I would save all those quarters she was talking about. She didn’t go for it, but I remember being absolutely astounded that Nintendo would release the same experience at home as they had in the arcade. Galaga on NES is still one of my favorites; the only real difference is the aspect ratio is horizontal instead of vertical, but here I am with one of the recent MyArcade toys on my desk, right now, featuring that NES-on-a-chip tech. 

	 

	NBA Jam was pretty close on 16-bit (“close enough” for sure) and got right up to par with 32-bit hardware’s ability to do sprite scaling. I don’t think people realize that the next NBA coin-op, NBA Hangtime, was running at 60fps—which was something home devs were not even dreaming of doing yet. I think that was the kind of difference-maker that the devs were trying to put into coin-ops in the late 90s. They knew they had to do something to keep that arcade experience special and give people a reason to go to a location.

	 

	Craddock: Writing this book has taught me about the obstacles programmers faced in bringing arcade experiences into the living room. Do you feel conversions like Pac-Man on Atari 2600 and programmers like Tod Frye were judged too harshly then or now, given that consumers—and most critics—couldn’t understand the restraints that prevented developers from creating arcade-perfect conversions? Or should that not matter?

	 

	Amrich: Oh, absolutely, Tod was judged too harshly. When you learn about the limitations of the hardware and the circumstances of that development cycle, the pressure he was under…it’s nuts. People forget that developers literally create something from nothing—they start with a blank screen. It’s an achievement to get anything that looks good or makes sense. Now add the emotional investment from players who want the arcade version at home but have no idea how the sausage is made—anything other than what they saw in the arcade is going to be criticized. 

	 

	As a kid, I was disappointed in Pac-Man on 2600 just like everybody else. I mean, why are the dots wafers, and why is the maze horizontal? Kids don’t even consider “the screen is not the same” and “this hardware has many more limitations yet has to be able to play all these other games too” in cases like that. But once I got older and learned more—I assume you’ve read Ian Bogost’s Racing the Beam—I came to understand what a creative solution it was to an impossible situation.

	 

	I’m never going to expect that people will put themselves in the developer’s position, but I encourage that kind of empathy. Education tempers expectations.

	 

	Craddock: Arcades had hosted countless unique hardware and gameplay concepts prior to Street Fighter II in ’91. What about Street Fighter II made it such a phenomenon in arcades?

	 

	Amrich: There were two-player competitive games before that, but SFII got the formula and the flow right—plus, incredible graphics with large sprites. I remember played Double Dragon, which is a go-right beat-em-up for two players cooperatively…and then we heard rumors that if you played all the way to the end, you had to fight each other. I didn’t believe it until I saw it myself because how could that possibly be true? That’s not how games were made; you didn’t suddenly turn on your teammate. But there it was.

	 

	I think the other thing that set SFII apart was all the characters were distinct, and you could choose who to play and why. Many female players I knew at the time played Chun-Li because they wanted to be represented as female—but at the same time, Chun-Li plays nothing like Ken or Zangief. Up until that time, most games let you play the same sprite, perhaps with a shift in color or a slight detail. Go-righters like Golden Axe and Streets of Rage had distinct characters, but that was still PvE co-op. 

	 

	SFII was the first game I remember having the total package—individuality and 1v1 competition. Your choice represented you, your style, your strategy. Other games before that didn’t really offer that.

	 

	Craddock: Given the advent of consoles such as the SNES and Genesis, did that phenomenon seem destined to fade? To put it another way: Did you see Street Fighter II as more of a last gasp for arcades rather than a resurgence?

	 

	Amrich: I saw it as a resurgence—here was an experience that you had to go try for yourself to believe. And then when it came out on SNES, a lot of friends wound up practicing at home so they could show off in the arcade. The arcade remained the place to gain fame—make a name for yourself. You could practice at home all day long, but who’s going to know you’re good until you show up and prove it in public?

	 

	Craddock: Street Fighter II provided a deeper experience than Mortal Kombat. What did Mortal Kombat do for arcade games that Street Fighter II hadn’t? Or what did it do better?

	 

	Amrich: I always saw SFII as a game that rewarded technical players whereas MK could be played well by someone with lower skills. A friend derisively remarked he liked SF over MK because “I don’t like any game you can beat by jump-kicking over and over.” And sure enough, I tried it—with Scorpion—and it was pretty effective. So I always saw MK as more accessible and you could get lucky here and there, whereas if you studied SF, you could easily take any casual player.

	 

	But MK’s real secret weapon was its willingness to push boundaries, to offer those Fatalities and have players doubt that they even existed because who would do that? Are they even allowed?

	 

	“There’s a game at the arcade where you can pull a guy’s spine out.”

	 

	“No there isn’t.” 

	 

	“YUH HUH I SEEN IT.” 

	 

	That breeds interest and foot traffic and before you know it, you have people looking closer because that controversial thrill was so unexpected. And that’s going to be very powerful with kids whose media is largely (and rightfully!) gatekept by their parents. Here’s a game you’re know you’re “not supposed to play,” even if you haven’t been strictly forbidden to play it. It tapped into the lure of the forbidden.

	 

	Craddock: I understand you have a special connection to Mortal Kombat. Could you tell me about it?

	 

	Amrich: I was the guy who sent the big DULLARD cheat code in to GamePro. Fresh out of college, I preordered Mortal Kombat for the Genesis in 1993—it was supposed to come out September 13 on 'Mortal Monday.' Stores broke street date and I was able to pick it up on Friday the 10th instead. That same day, my friend Carl said, “Hey, there's this code that someone posted on Usenet, but nobody really knows what it does—did you get your copy yet? Can you test it?”

	 

	The code was not the ABACABB blood code, but a different one—Down, Up, Left, Left, A, Right, Down. DULLARD opened a developer debug menu that let you not only toggle the blood on and off, but several other dev-test things, like making Reptile appear. The problem was, they were all designated with nondescript FLAG tags—eight of them, if I remember. The only way to determine what they did was to go through, methodically, and test them. 

	 

	So I did that basically all weekend and came up with the definitive guide for what seven of the eight flags did. So on the day the game was supposed to come out, I had written up an exhaustive document explaining the DULLARD code and I asked my dad to fax it to GamePro magazine—I really wanted the free t-shirt they promised for sending in a code! A few days later I got a phone call from one of their editors, Lawrence—"Scary Larry”—asking me how I got the code and if I was using this on a retail copy of the game. They had the EPROM for review, but they hadn't gotten final retail versions yet. 

	 

	I assured them that it was legit and told them how I'd figured out all the flags. He said, “I have to tell you, this is really well-written, too—we don't usually get cheat submissions that are this clear and complete.” I said, “Thanks, and you know, I'm a freelance writer, so I'm looking for work...” Alas, it didn't turn into anything. They wound up running it as a full page in GamePro and as a two-page spread in their cheat code special issue, S.W.A.T.Pro.

	 

	Two years later I was writing for other outlets and I met Lawrence in person at E3, while waiting for a Sega demo. I introduced myself as the guy who sent in the DULLARD code, and I totally got the, “Yeah, whatever, kid” brush-off from him! I remember swearing with my tiny fists that one day I would have that guy's job. I liked to tease Lawrence about that moment once we started working together—E3 is a blur and I came to understand how distracted he probably was—but eventually, when he moved on to work for Pokémon USA, I did assume this duties as Features Editor. So I literally did get that guy's job!

	 

	The sad part: I wrote several letters after they printed my code and begged them to send me that t-shirt, and when it finally arrived many months later…it was too small. When I worked there later, I remember finding a GamePro shirt in a storage area and loudly proclaiming “THIS IS MINE! YOU OWE ME THIS!”

	 

	Also, I'm a secret character in NBA Hangtime, but that's another story.

	 

	Craddock: Every home edition of Mortal Kombat shared some things in common with the others, yet each boasted unique traits as well. Sega versions had the blood code (and DULLARD!) to nudge the Genesis version slightly closer to the at home experience, but SNES had more accurate graphics. Back then, critics judged one better than the other, and so did consumers, since the Genesis version outsold the SNES software. In retrospect, however, could the differences between versions be seen as a positive? Did the advantages of each version of MK, for instance, justify owning more than one edition to consumers who could afford it?

	 

	Amrich: It didn’t for me, but pre-review career, I was a Genesis guy. I was in college when I got my Genesis, having missed the entire NES cycle because, as my mom put it, “You have all those Atari tapes.” Most of my SNES friends fell into the SFII camp because they got such a good version of that game and they had it so early. 

	 

	MK felt like a win for “the other guys” and kind of silenced the smugness from my SNES friends. “Who needs blood?” Well, to me, that forbidden, adult aspect was part of the appeal, and I wanted it. I wound up owning both systems before too long because I started my game review career around that time, but I never bothered to pick up the SNES MK—I figured I had the definitive home version already. I started my career shortly after MK came home, and I was working at a national magazine just as MKII shipped for SNES and Genesis.

	 

	Craddock: As a critic, what were you looking for in a conversion of an arcade title on consoles (a question specific to handhelds can be found below)?

	 

	Amrich: I expected accurate gameplay, sounds, and graphics. If it looked and sounded and felt like I remembered—and critically if I was able to apply the skills I’d acquired in the arcade to the home version—then it was worthy. So I guess I was looking for not just as simulation but a re-creation of what I remembered. It became a lot easier once the publishers began simply writing emulators for the original ROMs, like Namco Museum and whatnot. 

	 

	There was no doubting the accuracy, as long as the hardware could reproduce it correctly. And of course, if booting up started with the same RAM checks as the arcade versions, it was clearly legit on a software level—it was just a question of whether there was slowdown, or if it was still fun and felt right with a home controller.

	 

	This might be irrelevant but it came to mind: I did a lot of the retro arcade reissue reviews at GamePro in the late 90s and early 2000s as an ill-tempered rabbit in a leather jacket called Bad Hare. While there was no real difference between BH and Dan Elektro, because I was the only person who wrote under either one. If you cared enough to look at the prose you’d see it was still my voice; I decided to keep Bad Hare as the retro reviewer. He was sort of a projection of the grumpy old-school gamer. I had the old-school arcade expertise, but I generally only expressed it through Bad Hare, so he would have a consistency as an expert in that field with the readers.

	 

	Craddock: Obviously, parity between arcade and console hardware was not possible until much later. When did a conversion’s differences from its source material become dissimilar enough to warrant taking points off its score, literally or figuratively?

	 

	Amrich: I knew there was always going to be a compromise—sprites were redrawn, sound effects might not be exact—but if it still felt right, that was the biggest factor. If a key sound effect was really out of spec and annoying, then I might ding it, because it was part of the experience. But even by the 16-bit era, I was seeing fairly accurate conversions, or close-enough products that did the original game justice.

	 

	I’m sure this is something you’re dealing with overall, but the home version can never be “the same” unless it’s running the same ROM. If the emulator is up to the task, then you can get something that is as close to replicating the original experience as you can ever hope for. So for 16-bit conversions, they weren’t always using the ROM, and I tempered my expectations accordingly. It’s usually a best guess and whatever reverse engineering the devs can manage on their own.

	 

	Craddock: What are some conversions you played that introduced new features or alterations from the source material that, in your view, made the conversion equal to or better than the original?

	 

	Amrich: Tempest 2000 comes to mind immediately, though I think I liked Tempest 3000 on PlayStation even more. Jeff Minter did a great job reinvigorating that with new elements and a truly evolved presentation while keeping the original spirit and gameplay there. I have vague memories of Defender and Robotron updates, but they didn’t charm me the same way, and that’s why they remain vague. Donkey Kong on Game Boy gets a nod here too, for extending without ruining the arcade original.

	 

	Craddock: As a critic, did you do your best to remain impartial when reviewing multiple versions of the same game? Or did you tend to lean toward one platform or another for reasons of your own?

	 

	Amrich: If I felt one version was more accurate or more satisfying, I would give that a nudge—I mean, that was my job as a reviewer, to assess and rate. If I felt there was something I could point to that made one version more satisfying or special than the other, I would be duty-bound to mention it. If it didn’t matter enough to mention, it’d probably get the same score from me. And that’s assuming we’re talking something like SNES vs Genesis, systems that were “equitable” in the market if not necessarily in power or specifics. Whichever one felt more accurate might get a higher score, but it could be either platform and it would always be dependent on that title. 

	 

	Beyond that, if there were things where you knew the hardware was capable of doing more—like the 32X version of NBA Jam Tournament Edition or MKII—then you have to review it as a different animal from the 16-bit versions, because the hardware and probably the engine or code base is different. I would expect more arcade accuracy from a console with more power.

	 

	Craddock: Some conversions of arcade games were so different as to be considered a completely different game, such as Mortal Kombat on Game Boy and Game Gear. As a critic, was it fair to weigh a portable conversion against its arcade original, or did you look for other factors?

	 

	Amrich: Portables were a different playing field and I tended to judge them based on what the hardware could not, not a hardline of what the arcade version delivered. I never expected accuracy but I was thrilled by any details that made it over. Street Fighter II on Game Boy is still one of those games that stunned me as to how good it was, and how much of the game they managed to translate in an accurate-feeling experience. 

	 

	Same for Donkey Kong on Game Boy—wow, that was “just like the arcade” even if the gameplay was expanded and the levels were in different orders and the screen dimensions were totally different.

	 

	Craddock: As a critic, how big of a deal was it when Nintendo allowed MK2 on Super NES to contain all of the blood and fatalities of the arcade game?

	 

	Amrich: Well, it felt like a level playing field since the content was what gamers really craved. You buy a home conversion because you want the arcade experience at home, so when you know one company is saying “we won’t allow that level of accuracy,” that stings if you’ve decided that SNES is part of who you are, and your Genesis friends can say “you made the wrong choice.” 

	 

	There is no better example of “Genesis does what Nintendon’t.” So with MKII, that became moot and I’m glad it did—suddenly the SNES fans didn’t feel like second-class citizens any more, and it was around then—as we worked our way closer to 32-bit hardware anyway—that it became less of a big deal which system you were using for MKII. It fell into the same old tribal preferences because “they both have blood now.” And it helped that both conversions were pretty darned good.

	 

	Craddock: To this day, what is your favorite home conversion? And along the same line, what do you consider to be the best conversion?

	 

	Amrich: Because I loved the arcade version, I think NBA Jam for Genesis was my personal favorite. That was in no small part because I used an XBAND modem to play online with NBA Jam, and not a lot of games supported that peripheral. I am also partial to the N64 version of NBA Hangtime, but that is purely because I am in it!

	 

	Pigskin was one of my favorite arcade games—sort of medieval football, a clear precursor to NFL Blitz—and the home version of that came with Jerry Glanville’s trendy endorsement, which was weird (black-and-white photos of him are laid over the menus, which are otherwise cartoony and colorful). But the game plays well and it was one of my favorite home conversions simply because the original game was so tough for me to find. I still get worked up over playing that either as a MAME ROM or the Genesis cart.

	 

	Galaga NES, as mentioned, always struck me as the gold standard for NES arcade conversions, up there with SMB in terms of quality. I think the NES port I valued the most—and still do—is the Tengen version of Tetris, which was far more accurate to the arcade than the Nintendo version, even though all my friends felt the Nintendo version was the default version. Coming from an arcade background, I resisted that outlook—the arcade is where things are born! Even if Tetris was really born on a mainframe in Russia, MY version of Tetris would be the one Ed Logg worked on, dammit. 

	 

	And to this day, I don’t enjoy the Nintendo version of Tetris for NES—single-player, pastel colors. Why go for that when you can have bold primary colors and two-player competitive mode, with arcade details like the Cossack dancers and the arcade music? To me, Tengen’s Tetris is the definitive version and I’m taking my cartridge to the grave. That made me aware of all the other Tengen cartridges, many of which were arcade conversions via Atari, and I sought them out because the brand came to represent arcade accuracy to me.

	 

	Soul Calibur for Dreamcast was fantastic, as was Crazy Taxi. I might need to paw through the games in my garage to determine some more answers. I might surprise myself with what I saved!

	 

	Craddock: Since the PS2 era, arcade conversions on multiple platforms have achieved near-perfect parity. That could be considered a good thing: I can buy, say, Street Fighter 4 on Xbox 360 without feeling like my buddy playing on PS3 got the better version. But what have we lost by no longer getting to choose between editions that vary, oftentimes wildly, from one another, and from their source material?

	 

	Amrich: We have lost the desire to fight over stuff that does not matter. I never enjoyed the console wars despite being a veteran on the front lines. If everybody can have the same satisfying experience on different hardware, that’s utopia to me.

	 

	Craddock: Is it too far-fetched or hyperbolic to say that the “console war” of the 16-bit era was fueled in large part by the differences in conversions of arcade games such as Street Fighter II and MK?

	 

	Amrich: I think that’s a bit too far, personally, and I wouldn’t agree. I think MK and SF are the biggest examples of home conversions being difference-makers, but I think first-party exclusives—Mario vs Sonic—and original content built for each platform (Super Metroid, Ecco the Dolphin, Pilotwings, Toejam & Earl) were bigger drivers of the divide. MK and SF are the undercard to the main events.

	 

	Craddock: How did parity in terms of speed, graphics, features, artwork, and more change the job of critics?

	 

	Amrich: Well, it got easier if you knew they were using one engine to power both versions. If the middleware used could work with multiple systems, then you knew they only had to build it once, then try to optimize for each platform according to its architecture. And sometimes, of course, it makes more financial sense not to make it different—some folks just wanted it to run smoothly no matter what it was running on. 

	 

	So if you understand their goal is “same everywhere,” you don’t have to look as closely as a critic—it comes down to hardware executing that same core software. And sometimes it wasn’t equal, so you’d find slowdown here or a glitch there. When ROMs came in, it was even easier.

	 

	Craddock: Objectively, did the differences between ports of the same game amount to a good thing for the industry? For publishers? For critics? For players? Why or why not?

	 

	Amrich: You’re always going to have some completist fans who need it on every platform. (I am guilty of being the guy who wants Monopoly on every platform, but even there, I’m often dealing with wildly different interpretations and presentations based on the same ruleset.) That said, each first-party publisher is always going to say “our version is the best because it’s the same as the arcade, purists will want our version because it’s authentic down to the pixel” or “our version is the best because it’s different and therefore more interesting, here’s a reason to try our version because we give you more than you expect.” 

	 

	Like, no matter what, someone’s going to spin it as a win. So I’m not sure if it was a good thing or a bad thing—it was merely business as usual to me. I always felt like it was bad for consumers, because they had to choose one (in most cases) and that always feels bad. If you loved MK but had a SNES, you had to feel like you were getting the shaft. If you loved SF but had a Genesis, you didn’t even have a version of the game for another year or so after SFII hit SNES. So, considering that the audience has a limited budget and likely limited buying power—because they’re kids who get games for annual holiday gifts or by saving up their money from allowances and jobs—I don’t think it was a good thing for most players, because they always felt the grass was greener on the other side of the fence. 

	 

	It’s only when “core” versions of the consoles came down to $100 that most gamers could consider buying both and finding out for themselves which one was “better”—and even that’s subjective.

	 

	For critics…hey, that was my job, to make judgment calls. It was certainly more interesting to consider the differences and relative merits of two different conversions, so it was fun from an analytical perspective. But my goal was always to try to guide someone who cared about that arcade game as much as I did, and help them make the decision that was right for them.

	 

	Craddock: Hypothetically, suppose arcades were still profitable enough to be as commonplace today as they were in the early ‘80s. Would “arcade perfect” conversions still be cause for excitement, given that most consumers would expect a one-to-one transference?

	 

	Amrich: No way—it’d be expected as a default, and any game that wasn’t arcade-perfect would be lambasted. There did come a time in the Dreamcast and Xbox/PS2 era where “arcade perfect” started to be expected, too. You hear all these specs and all these capabilities coming out of this generation of systems: “The PS2 is powerful enough to launch missiles! Saddam Hussein bought 70 of them, he’s probably using them to launch missiles!” Or, more likely, he has an extended family and every kid got the best present from their powerful uncle. You start to think, “Well, if you can’t give me a spot-on version of Samurai Shodown, how powerful are you, really?” 

	 

	That expectation is natural—and yet we never got a home version of Midway’s The Grid, which was so darned good as an arcade deathmatch game. The Dreamcast version was planned but never materialized. So maybe there were still frontiers left to explore.

	 

	 


Chapter 3: Come in and Play – Hanging Out in Paul’s Gamerzone

	 

	As I pulled up to Paul’s Gamerzone in Canton, a colorful sign caught my eye. It was stippled with pictures of dozens of gaming consoles from Atari to Nintendo 3DS and the Switch, to VR headsets. At the top, in large, bold letters, was a warm invitation: Come in and Play.

	Nicholas Paul wants you to feel welcome. He is the owner and sole proprietor of Paul’s Gamerzone, which he proclaims is the oldest video game lounge in Ohio. I did my homework, and Internet sleuthing seems to back up his claim. Locations such as Old North Arcade, the DK Effect, and Quarter Up have only been around for a few years. The closest is 16-Bit Bar, which opened the doors of its flagship location in Columbus the same year Paul’s Gamerzone put controllers in patrons’ hands. But there’s a difference. 16-Bit, DK Effect, and the rest are arcade-bar combos. You eat, you drink, you drop quarters in coin-op games from Street Fighter II: Champion Edition to Hydro Thunder.

	Paul doesn’t charge by the quarter. He doesn’t even charge by the hour. For a $10 charge at the door, customers can get their hands on any game in Paul’s massive library from the time the Gamerzone opens—around five p.m. Eastern every night—until midnight or later. Along the left wall as I entered, a group of four played Dark Souls III on Xbox One. Further back, a large area had been cleared to give players space to flail around playing VR games. A dimly lit corner hosts an Atari VCS/2600. Tables in the center are occupied several times a week for Pokémon and Yu-Gi-Oh collectible card game (CCG) tournaments. Birthday parties, on-the-spur-of-the-moment get-togethers—Paul does it all.

	I talked with Paul about his history with games, how his father inspired him to own his own business, his staggeringly extensive work history, and the type of atmosphere he and his associates work to foster within the Gamerzone.

	 

	**

	 

	Craddock: How long have you played video games?

	 

	Nicholas Paul: I've played games since I was two. My very first console was the Sega [Genesis], but the first console I played was the Nintendo. My older brother was a Ninja Turtles fan, so we would play the first Turtles [from Konami].

	 

	Craddock: I’m still feeling residual stress from playing that damn dam level.

	 

	Paul: [laughs] Yeah, it was rough. My brother and I spent a whole vacation trying to get past that level. It was nice because that's how I bonded with my brother. If it wasn't for my brother, I never would've been into video games. His name's Chris. He's seven years older than I am.

	 

	Craddock: What made you want to become an entrepreneur, and to open a gaming lounge specifically?

	 

	Paul: I was eight years old, and my dad was a business owner. He owned a factory. He put over half a million dollars into it, just a lot of money. My parents were divorced, and I never got to see my dad; he was always working since he was a business owner. I just wanted to hang out with my dad. One night, when I was at his place for the weekend, my dad was really upset and stressed out. I asked him why he was so stressed out, and he said, "We don't have enough employees." His factory was huge. I said, "Well, I'll work for you."

	 

	My dad laughed and said, "You're too young." I said, "Dad, let me at least help you. Gimme a try." I did that just so I could hang out with him. So he did, and he kept me on. Between the ages of eight and 14 years old, he was teaching me how to start up a business, how to do taxes, how everything worked. By the time I was 14, he let me become a manager. I'd be there four, five, sometimes six days a week. Right after school, I'd make sure I did all my homework, did chores around my mom's house, and then go to my dad's. In my eyes, this was a reason to go see my dad. I felt good because I was helping him.

	 

	But what I didn't know was my dad was paying me for the work. He saw me as an employee, because I was doing what all the other employees were doing. He paid me and everything. I was a manager of 25 people in my section. But my true love was gaming. Whenever I had time, I'd be playing on my Game Boy Color. When Pokémon came out, I was huge into that.

	 

	I was an only child on my mom's side, so after my parents divorced, I didn't have anyone to play with. I said, "It'd be cool if I made something like this." I had this idea when I was nine or 10, right around there, because my dad was teaching me how to start a business. When I was 14, I quit working at the factory because my dad started a landscaping business. The factory was up and going, but my dad was always looking to start businesses. I did that from 14 to 16.

	 

	Then I told my dad, "It's nothing against you." My dad is an awesome guy, but when I was 16, I wanted to experience childhood. As a high school student, I wanted to have a regular job apart from my dad, because a part of me always wondered, How would I do anywhere else? In everybody else's eyes, my dad was holding my hand. I was tired of hearing that, so I said, "I'll go get my own job."

	 

	I worked at Chuck E. Cheese, Glenmore Country club, and Lakeside Center Banquet Hall. I became a manager at Glenmore and Lakeside, did that for a couple of years, and still working at Chuck E. Cheese. The crazy thing was that before working there, I hated kids. I'd been around adults throughout my childhood. But when I worked at Chuck E. Cheese, I saw how kids were so honest. They were so innocent, and just nice. They were good kids, and were always telling me how they wish there was a place to go where they could play lots of video games.

	 

	I was 18, and I quit everything. I quit every job, and it was my senior year: All I did was work, and I wanted to just enjoy my senior year. I graduated, and I was going to go to school for business. I thought, I know everything about this. I can't fail. But that's the thing: I went to school, and I wasn't learning anything knew. So after my first year of college, I said, "What's the point of school?" And I'm not saying college is bad. Education is always good, but...

	 

	Craddock: But everyone walks their own path.

	 

	Paul: Exactly. I said, "I'm going to do this. I'm going to make this happen, because what they're teaching me is exactly what my dad taught me, so why am I going to school?" I started my own asphalt business. I was working on highways, driveways, roads, parking lots, all that kind of stuff. I had some good contracts and was making a lot. I was doing very well, but I always got done at 5:00. The sun goes down, and the air cools, so you can't really lay asphalt. So I'd go home and say, "I want to play a game." After a while, I was bored. I was by myself. I had my online friends, but that wasn't the same as being with people in a social environment.

	 

	I said, "I'm going to make Paul's Gamerzone." I'd get to work and kids were coming into my shop, having a blast. It was rough at first because nothing like this was around. There were moments when I wanted to quit, because those kids told me, "This is where we go. We didn't have friends, but here we do." That touched my heart. These kids were outcasts, and this was a place where they belonged and felt safe. So I decided to stick around.

	 

	And today, those customers are still coming in regularly, six years later. We've just been working and doing pretty well.

	 

	I'm hoping that if something ever happens to me, my son would want to take over. Right now, he's only a year and nine months old. But he knows how to use Netflix, phones...

	 

	Craddock: They grow up on screens these days

	 

	Paul: Yeah. I think that's cool that he learned so quickly.

	 

	Craddock: How have you seen your business, and this type of business, change over the last six years?

	 

	Paul: It was actually the very first video game lounge in Ohio. We have had a lot of people try to copy what we do, and that's sad because that brings up competition where we have to hurt each other's [profits]. I don't want that. I made this business because it's one of a kind. Now they're popping up everywhere. Our store is still strong, but the difference between when I founded this place, the difference between then and now, is everything is so competitive. These places are called "esports lounges."

	 

	To me, the point of video games is to have fun enjoying them with your friend. Now, they're so competitive. They're coming out with all these battle royales, and if you're not good at the game, no one wants to play with you. It's kind of like school: If you weren't good at basketball, or volleyball, or whatever, you'd be the last one picked.

	 

	The nice thing we have here is that we [foster] that vibe. We do esports stuff, but we also have a lounge scene where people can just come in and enjoy themselves. Nobody judges anybody. If you're good, if you're bad--people just want to have fun with you. That's what makes this place a lot different than other places.

	 

	Craddock: You've got so many games and generations of hardware here. What was it like starting out?

	 

	Paul: It was all my stuff. I was a collector. I'd been a collector, even of Pokémon cards, Yu-Gi-Oh cards, Magic cards. If I beat a game, I'd save it, because that [save file or high score] was like my trophy for finishing it. I had one shelf for the games I'd finished, and one for the games I hadn't.

	 

	When I'd beat a game, I'd go get another one. I just kept collecting.

	 

	Craddock: When you started out, you said you had a rough go. I know owning a business is difficult, but what specific problems were you running into?

	 

	Paul: When I started, it was one of a kind. Even the zoning of a video game lounge had never been considered. The city didn't know whether to label me as an arcade, or an Internet cafe. The difference is, an arcade is where you've got the machines, and you get tickets for prizes. We're not that. And Internet cafes are just computers where you pay for time. We're not that, either. We didn't know what to call ourselves.

	 

	It was rough because zoning wouldn't let us get certain locations, and we had trouble finding one. When we finally did find one, people thought we were a gambling place. We don't serve alcohol. I want a place that's safe for kids, where it's safe for everybody. But this was such a new idea, it was hard to make people aware that it existed. People didn't even know to look for us.

	 

	As we became more known, we've had people from California come to check us out. Now they're doing this out in California. This is the only Paul's Gamerzone, but people, in general, have realized that this is the modern-day arcade. From arcade machines to today and into the future, I see this continuing to grow. Younger kids, even my son--he's so young, but he knows how to operate Netflix and iPads. When I was his age, I could barely work a TV remote.

	 

	Craddock: I was outside playing with sticks.

	 

	Paul: [laughs] Exactly! Outside playing in the yard, rolling down hills in boxes. It's changing. It's evolving in a good way, but maybe also in a negative way. The good way is because games bring people together, and more people than ever are playing. Back then, when we were kids, you were a nerd. A geek. In school, you were considered a loser. 

	 

	Nobody wants that, so people were quiet about the fact that they played games. Nowadays, younger kids are playing Fortnite, and they're the cool kids. That's a huge difference compared to 10 years ago.

	 

	Craddock: What's the negative?

	 

	Paul: It's competitive. If you're no good, nobody wants to play with you. It's very rare for someone to say, "Hey, I'll play with you so you can get better." That right there is the point of video games: playing together, having fun, enjoying your time.

	 

	Craddock: That's what was great about arcades: They were communal. The first time I saw Mortal Kombat, one player was Kano, and he ripped the other guy's heart out. I was just a kid, but I approached him and said, "Could you tell me how you did that?" And he explained it to me. Sharing information was fun.

	 

	Paul: Yeah. And now it's like, "Ha! I beat you! I win!" I feel like that's rude.

	 

	Craddock: How do you try to foster that communal atmosphere in here?

	 

	Paul: The nice thing is we allow kids to come in, and they can pretty much play whatever they want. They can play together; they can go against each other. Either way, they get to know each other. This is a place for people to meet each other, make friends, and play together. 

	 

	We do competitions for competitive players, and they play against casual players. But when that happens, they learn from each other: different communication skills and so on.

	 

	Craddock: What sorts of events do you run?

	 

	Paul: All sorts of stuff. We do Apex Legends. We do card games like Final Fantasy and Pokémon. Transformers just became a card game, so we're going to get into that. Board games--anything that's a game, we like to offer our customers.

	 

	Craddock: How many video games do you have?

	 

	Paul: We have over 2,000 hard-copy games and hundreds of digital games. We have handheld games for DS, 3DS, Vita, Nintendo Switch, all those platforms. I would say, with everything put together, I would say it's between 3,000 and 5,000 games. A lot of newer games can only be downloaded on the newer-gen consoles.

	 

	Craddock: What's the oldest console you have hooked up right now?

	 

	Paul: We've got an Atari 2600 in back. We've got an Atari, and everything up until now. We're one of the only video game lounges in the US that offers every console. A lot of places in the US, they'll only offer retro, or only Nintendo, or only Xbox. We've got VR and a little bit of everything.

	 

	Craddock: Do you try to offer new games right away?

	 

	Paul: Yep. We're getting the new Mortal Kombat [11] tomorrow and start doing Mortal Kombat nights. Those will be on Thursdays, and we're thinking of calling it "Paul's Gamerzone: Fight Night." On Thursdays, we also play the newest Smash Bros.

	 

	That's what's cool about having all the different generations in here. We cater to everybody.

	 

	Craddock: What's hot right now? What's bringing people in?

	 

	Paul: Battle royale games, definitely. Last year was all about Fortnite. The year before that, it was PUBG. This year, so far, it's all about Apex legends. It's hot right now, but there will always be something new in the future. That's what's nice about this place: We stay on top of things and know how to get involved.

	 

	**

	 

	A few of Paul’s associates happened to be around on the evening I visited the Gamerzone. They were kind enough to share with me their appreciation for Paul and the environment he offers them, as well as how they contribute to the business, and to the goals they share with their friend. To respect their privacy, I’ve only used their first names.

	 

	Craddock: How'd you discover Paul's Gamerzone?

	 

	Mae: I was making some copies at Office Max [next door]. I pulled out, looking both ways, and I happened to see the sign. I pulled back in here and talk to him, and he showed me around the whole place. Everything was smaller. We've upgraded with shelves and stuff like that. I came in around 9:00 the first time, and he said, "Since it's your first time, I won't charge you. Just look around and see what you like."

	 

	I've been here just about every day since. [laughs]

	 

	Craddock: What are you working on right now?

	 

	Mae: Right now I'm helping Nick schedule some posts for our Facebook page. I post things to let people know what days are Smash [Bros.] days, what days we'll be holding Pokémon card competitions, and big events like Fortnite battles. We got a lot of people during spring vacations; around 60 people showed up one day because they saw our Facebook post.

	 

	I went to school for graphic design and have passion for that stuff, and I'm happy to do it. I love this place, and there's nothing else I'd rather be helping out with.

	 

	Craddock: What keeps you coming back?

	 

	Mae: What Nick does with this place--other than rent, you know, and paying for the building--really comes back to the community and to the customers. That's what I absolutely love. If somebody comes in and wants a certain game he doesn't have, he'll go out of his way to get that game. A lot of old games can be really expensive.

	 

	Right now, a lot of new games are $60. But when the new Smash Bros. came out, he went and bought five Nintendo Switches and five copies of Smash Bros. just so people could all play at the same time. We have all-nighters, which gives us a boost at the end of the month. It's so nice to see everybody come together to keep us going.
 

	What I like to tell people is this is a community, a family, more than a business.

	 

	Craddock: I notice you like to use "we" and "us."

	 

	Mae: Yeah, I do. Because when I come here, I know I'm among friends. I consider these people family more than I do some members of my [blood] family. We joke around and have fun. On the rare chance when somebody says something out of line, you just explain it to them, and it's all good. It's a really fun, communal place. People of all ages can come in here and play what they want.

	 

	I also love it because it gives me interaction with people I'd otherwise never meet. I have gaming consoles, but I'd rather come in here and play with somebody than I would go online.
 

	Craddock: Talking to a screen name is different.

	 

	Mae: Yeah. You get experiences like if somebody beats you, you can give them a playful punch on the shoulder. You can say, "That was a good game. Let me buy you a drink." It helps you grow more as a person when you're around people.

	 

	Craddock: Anthony and Jen, how long have you been coming here?

	 

	Anthony: I'm trying to think, actually, but I can't remember. Maybe 2015.

	 

	Jen: I had a friend who helped out at the very beginning, and I came in on opening day. That's how long I've been here. I slowly got to know the owner. How I really got to know this place was, the next day was really slow, so I came in and said, "Hey, can I play Dragonball?" He said, "You like this game? Cool, I'll join in."
 

	Anthony: Some friends invited me to come here, and I've been coming ever since.
 

	Craddock: What's brought you back for so many years?

	 

	Anthony: I help run a Pokémon [card] league here. We play every Wednesday.

	 

	Jen: I get interaction with more people. That helped me out a lot in the beginning, because I was home schooled. First I went to public school, but when I started home schooling, I lost all that [social] interaction. Discovering this place helped me meet more people and feel more comfortable. I still love coming in and interacting.

	 

	Craddock: Jen, what special events do you like to participate in?
 

	Jen: There's Super Smash Bros. on Thursdays. On Fridays, I'm in a group that plays Dungeons & Dragons. There's other random things we like to do. New players, just remember that you'll mess up, but something cool will always happen. We've got a bad D&D player in our group--

	 

	Anthony: I know who you're talking about.

	 

	Jen: He puts player knowledge into his character. That's a big no-no. I looked at my DM and said, "Hey, whenever he does this thing, could I do this to mess with him?" He said, "That's character knowledge. Go for it."

	 

	



	
Chapter 4: Outstanding Ideas – Ed Logg on Asteroids and Gauntlet

	 

	If you fed quarters into arcade cabinets during the 1980s, you’ve probably played at least one of Ed Logg’s games. In his time at Atari, he designed classics from Asteroids and Centipede to Gauntlet and, under Atari’s controversial Tengen label, coin-op and NES versions of Tetris. 

	Arcades wound down in the mid-‘90s, but Ed was just getting started. He stayed ahead of the curve by developing console ports of games such as new installments of San Francisco Rush 2049 for Midway and left his mark on other hits through compilations such as Midway Arcade Treasures 2.

	Seven years before I spoke with Ed about his work on Tetris for this book, I picked his brain about Gauntlet and Asteroids for another project. My intent was to include that interview as a bonus chapter. After I decided it didn’t fit with the material as well as I’d initially thought, I set it aside. Years later, I deemed it perfect for Arcade Perfect. 

	 

	Craddock: What led to your interest in video/computer games?

	 

	Ed Logg: I was always doing games. When I first started programming in high school I used games as a means of learning of how to program and to answer questions about the games themselves (the best strategies or what are the odds of….). This carried on to college and my jobs thereafter.

	 

	Craddock: What did you do before creating video games?

	 

	Logg: I worked at Control Data Corp. (CDC) which was across the street from Atari. Of course I was the one at CDC that did all the games, had the most complete list of printable art, Snoopy calendar programs, complete list of etc. For example I did conversions of the original Adventure and Star Trek between CDC Fortran and the IBM Fortran. So although I was paid to support CDC software and I often did games on the side.

Craddock: How did you receive the opportunity to work at Atari?

	 

	Logg: A co-worker had gotten a job at Atari and encouraged me to come over. I do not remember who this was. But I did and as they say the rest was history.

	 

	Craddock: What was Atari's culture like when you started?

	 

	Logg: I had only one “real” job before Atari and it was dominated by a corporate structure that was out of state. So I only had this job to compare it to. In any case I liked the smaller company atmosphere, although in 1978 Atari was not really a small company any more. I did not have to go through security every day and Atari was connected to Warner Bros. At the time so I could get LPs at a discount at the company store.

	 

	Craddock: You’re famous for designing some of the industry’s most successful coin-op games. Did you enter Atari as a designer?

	 

	Logg: I was hired to program video games. Atari has just recently switched over to using a microprocessor to implement games instead of using just hardware. I worked in a group led by Dave Stubben. This group had two programmers, myself and Mike Albaugh, one engineer, and two techs. My job was to replace Dennis Koble who had moved over to the consumer division. So I got to help release Dennis’ game of Avalanche and continue work on his game Dirt Bike.

	 

	Now, programming in those days was very interesting. The development system did not have a compiler or any means to save our source code. This was all done on a PDP system and there were two ladies who did all the data entry. We provided a listing or marked up sheets of paper and they made the desired changes to the game code and provided us a listing and a paper tape (as best as I can remember it was paper tape) for us to load into the “black box” development system. This system would allow us to stop and start the program as well as examine memory. 

Craddock: How did you receive the opportunity to design Asteroids alongside Lyle Rains?

	 

	Logg: Lyle called me into his office and said he had an idea for a game. The idea came from a previous game which failed miserably. The previous game had a large asteroid (for lack of a better description). People would shoot this asteroid but nothing would happen because it was just there to provide cover for the other player. In any case Lyle suggested we do a game that allowed the players to shoot these rocks and blow them up. 

	 

	I am not sure why Lyle suggested this idea to me instead of others in engineering. Lyle was head of engineering at the time I believe so he could have chosen anyone. I had some success by that time with Super Breakout, Video Pinball, and 4-Player Football, so maybe he felt I could do the job better than anyone else. There were other projects I worked on that did not make it into production, but that is another story.

	 

	Craddock: The idea of floating around in space and shooting rocks to dust seems simple, but it was revolutionary at the time. How did you and Lyle hit on that idea, and Asteroids’ specific implementation?

	 

	Logg: I would certainly give Lyle the credit for idea for the game. However, the meeting I remember was more of a brainstorming session. For example I believe I suggested several ideas like breaking the rocks into smaller and smaller pieces so there would be a strategy other than just shooting wildly. In other words shooting all the big rocks just leaves more objects that could hit you. I also believe I suggested the saucer that would come out and shoot you if you did not shoot some of the rocks in a timely fashion.

	 

	Craddock: What were the advantages and disadvantages to designing Asteroids as a vector-graphics game?

	 

	This was another idea which I suggested in the meeting with Lyle. I had played Space War and I had done some work on the vector hardware we had so I knew the advantages. The most important was the higher resolution, 1024x768 instead of 320x240. I felt we needed the extra resolution to show where the ship was aiming.

	 

	Also the color masks on the displays at the time were not good, so a color pixel would be larger and less clear than on a vector screen. The black and white monitor also had a slow phosphor so that the shots and ships left a trail which actually added to the appeal of the game but this was not part of any design.

	 

	The only disadvantage was the game was going to be black and white, but being in space, that was not going to be a problem. 

	 

	Craddock: Was creating Asteroids as straightforward as its design appears?

	 

	Logg: It was actually very straightforward. There were no difficult or technical issues. Of course there were limitations such as the amount of stuff I could draw and still update the game at 60Hz. The limited RAM also limited the number of asteroids I could draw so you may see some large asteroids go away with a single shot if the screen if full.

	 

	There was issue of the spot killer that was interesting. The spot killer was a feature added so that if the game crashed when the beam was on that it did not burn a hole in the phosphor on the screen. Thus I needed to have enough deflection on the screen so the spot killer did not turn off the beam. Therefore I put the copyright on the bottom of the screen and the scores at the top.

	 

	However, no one told me how much deflection was actually needed and I found out later this was not quite enough, so on some games the screen would dim if the player ship and the3 remaining asteroids were at the right spots on the screen.

	 

	I enjoyed myself during the development. I enjoyed watching the game come to completion. I enjoyed watching others having full play the game and I certainly enjoyed creating Atari’s most successful game.

	 

	Craddock: As you mentioned, Asteroids went on to become Atari's most successful coin-op game. How did you become aware of Asteroids' success in those days? Going to an arcade and seeing people crowding the machine?

	 

	Logg: I knew early that the game would be popular because those at Atari would ask when I was going home (so they could play the game). Also you come in each morning and see a bunch of new high scores.

	 

	But I certainly knew when we field tested the game in the arcades especially after many weeks when the earnings stayed at a high level. I never heard any stories about operators adding larger boxes. 

	 

	Craddock: Fast forwarding a bit, the home video game market crashed in 1983. How did that affect your work in coin-op games, if at all?

	 

	Logg: We had layoffs and it was the first time we had layoffs in the coin-operated division. It was hard to see many coworkers leave. Our market had a serious problem too around that time due to over saturation of games. We were definitely seeing reduced sales.

	 

	Craddock: What led to your interest in creating a hack-and-slash arcade game?

	 

	Logg: My son had been bugging me for some time about doing a D&D game since he enjoyed it so much. I could not figure a way to do it until I saw the game Dandy. A coworker had brought the game in and we played it at lunch. This game gave me the idea on how to make a D&D game fit into the coin-operated market.

	 

	I was working on another game at the time so I had to finish that before I started but more important I had to figure out how to do the game with our existing hardware. We did not have hardware that allowed us to do this game so I asked for a set of features to be added to make this game possible. Unfortunately we were short of engineers at the time and the engineer assigned to the game could not work on it for more than nine months. 

	 

	By that time I had lost my co-programmer. Fortunately a new engineer, Pat McCarthy, was assigned and he created the hardware necessary to put all those monsters on screen.

	 

	Craddock: Strip away the frenetic real-time gameplay and Gauntlet had much in common with roguelikes such as Rogue and Moria: clear dungeons of monsters to level up, survive to reach the next level. Had you played any roguelike-type games before making Gauntlet?

	 

	I have not heard this term before, nor the games Rogue or Moria. I certainly played many dungeon games before like Adventure.

	 

	Craddock: What was Gauntlet’s process of generating mazes? Did you consider adding an element of random, or procedural generation to keep arcade players guessing?

	 

	Logg: We had a maze editor that allowed anyone in engineering to create mazes. In fact Lyle Rains created many mazes for Gauntlet while I was away on sabbatical. So we had a fixed number of mazes and I had an algorithm that would sequence through all the mazes except the first 6 levels I believe. So the only random part of this was the starting point in the set of mazes.

	 

	Craddock: Each of the game's four characters had distinctive characteristics, such as the Elf having the fastest movement rate. Did you want one class to have an edge over all the others, or were they meant to be balanced?

	 

	Logg: I felt the wizard was most powerful although I could not prove it. Later when the game was released in Japan it was determined that the wizard and warrior could play forever on one quarter as long as no other players joined the game.

	 

	Craddock: Gauntlet didn't include final bosses or a goal besides survival. Did you worry that players would balk against playing within a video game structure, such as the growing template of ending levels with a boss fight? Or, was there even a "video game structure" at the time?

	 

	Logg: There was a considerable amount of discussion about this issue. I had this question come up often. I could not come up with a solution for those players who may have just joined or what to do with the money they have left in the machine. So I took the course of least resistance and did not provide an end to the game or a final boss to defeat.

	 

	Craddock: Gauntlet was lauded in large part for its fun co-op for up to four players. This was during an era when most multiplayer coin-ops supported two players at most. What led to incorporating play for up to four?

	 

	Logg: The fact that it was co-operative play came from the basic fact you had to co-operate to get to the next level and to fight the monsters and generators successfully. I would also create Dandy with the credit for 4 players and co-op play.

	 

	There another reason that four players were added and that has to do with the coin-operated industry. We could not increase the cost of play at the time because 50 cents was resisted by most players. Of course reducing the time per play was out of the question so the only logical solution was to have more players playing at the same time. Therefore I could earn four times more money with four players playing at the same time over any other game with one player playing at a time.

	 

	This was one of the most outstanding ideas for Gauntlet. This also proved hard for me to convince marketing that this was going to work. Fortunately the field test results spoke for themselves.

	 

	Craddock: The game was undoubtedly popular among friends. Did supporting four players require any extra game balance?

	 

	Logg: Unfortunately I did little to tune the game between one- and four-player play. I felt that having more players would increase firepower thus requiring less food so it would somewhat balance out. This proved to be wrong as the players in Japan showed me. So I later created a version of the game that would reduce the food if there was one player playing.

	 

	Craddock: Gauntlet was also known for its narrator, which both praised and goaded players. What led to the incorporation of the narrator's voice?

	 

	I added the voices to mimic the Dungeon Master that would normally be part of any D&D game. Many phrases were added to provide comic relief and to provide a little competition to see could eat all the food.

	 

	Craddock: Outside of balancing, did you have any strategies in mind for players who were going to enter Gauntlet’s dungeons with three friends? Or was the general approach—kill monsters, eat food—more or less the same regardless of how many players were up? 

	 

	Logg: Each level needs to be learned so that you can expose the generators at the right time. For example shooting in their direction and then scrolling so that the shot hits the generator before it has time to generator a monster is a great strategy. Of course it helps if everyone cooperates.

	 

	Craddock: Was there any concern within management or marketing that a cabinet built to support for players would have trouble attracting so many to justify any extra engineering or manufacturing costs?

	 

	Logg: This was another major issue that marketing would ask me at any review. They were not convinced although I was. The doubt was dispelled the very first week of our very first field test. The game earned so much and increased the earning of the arcade that it created word of mouth excitement in the industry. 

	 

	In fact I had to pull the game after the first week because all our competitors were coming to check it out. This is the only time I have ever heard of this happening.

	 

	Craddock: Gauntlet featured a barebones story, at least in the arcade release. Was this intentional? How important do you view player-controlled storytelling in games versus a more traditional, linear narrative?

	 

	Logg: I never felt games needed a story in the coin-operated industry. Coin-operated games needed to be played by those who could take one look at the screen and know what they needed to do. I felt Gauntlet met this criterion and added many features such as cooperative play that I did not need to add an explanation as to why you were there or where you were going. 

	 

	Craddock: What was the most difficult feature to implement in Gauntlet?

	 

	Logg: The hardest part of this game was getting the hardware done. This alone lead to many of the 5 patents Gauntlet was awarded. However, what most people do not know and cannot see if the changes required making the printed circuit board (PCB) for Gauntlet. 

	 

	At the time we only made 2 player PCBs. This made the board too big. So we looked into making a four-layer PCB. This had never been done and it was feared it would not be cost effective but in the end it was. It also required Atari to redo their layout software to allow smaller traces and required changes in manufacturing to auto insert the components in the board. 

	 

	The four-layer PCB also reduced our emissions to the point I believe where we did not need to put the PCB in a cage. After all this effort Atari would use 4 layer PCBs for all new games.

	
Craddock: What is your favorite aspect of, or feature in, Gauntlet?

	 

	Logg: It is always hard to pick one aspect of this game because it had so many new features. However, I always thought the thief was an interesting idea to steal away the power-ups the players gathered during play. 

	 

	Craddock: Were there any features you wanted to add to Gauntlet, but couldn't? What were they, and why couldn't you add them?

	 

	Logg: There were many ideas we had and most of them made its way into Gauntlet II. 

	 

	Craddock: Countless players have enjoyed your games over the years. They have their favorites. Where does Gauntlet rank in the gameography of properties you’ve worked on and, in this case, created?

	 

	Logg: It was by far the highest earning game I ever made. I had operators thank me. There was one operator in Toronto who said his Gauntlet made over $2400 in one week! It also the game that is most responsible with creating so many look-alike games.

	 

	Craddock: You were credited for Gauntlet's game design, which later caused problems with Dandy creator John Palevich. What is your take on the dispute? 

	 

	Logg: I did not know anything about problems with Dandy or John Palevich. I know Atari was very sensitive and lawsuits so it was not right to speak out about Dandy. I do know John Palevich did approach Atari about Gauntlet and I heard it was resolved to everyone’s satisfaction. Perhaps I am wrong on this account. 

	 

	I have not heard how John Palevich feels about this nor have I read anything on the subject. And you can see from my answers above I give much of the credit for the idea of Gauntlet to Dandy.

	 

	Craddock: Besides the first game's financial success, what factors led to you designing a second Gauntlet?

	 

	Logg: There were some ideas I had after Gauntlet was released and I thought the additions to Gauntlet II were compelling enough to make the game worthwhile, especially the secret levels and the Contest!

	 

	I believe we had a sufficient collection of new ideas that the game would add additional appeal. Besides this game was so successful we just had to create a sequel even if nothing more than to add new levels.

	 

	Craddock: Was creating a sequel something you wanted to do? Or was it a financial move?

	 

	Generally I do not like doing sequels especially in the coin-operated market. I believe Millipede was the only one I did and only because I had many ideas which I thought would add to the game play. The only idea I had for Centipede which I did not include was the colored area at the bottom of the screen to indicate where you were allowed to move. All the other ideas came later.

	 

	In the consumer market sequels are a different matter. I did several sequels for San Francisco Rush. The last one, Rush 2049, I was very happy with.

Craddock: Many players favor Gauntlet II over the first game for the sequel's mechanical improvements. For example, more than one player can control each hero type, a mix of starting positions, and random food and potion placement. Did you want to stick these features in G1 but were unable to do so?

	 

	Logg: With Gauntlet I wanted to create a D&D style of game with different characters. Only when I realized after its release that people have favorite characters they want to play and the best way to handle this was to allow them to select their character.

	 

	Craddock: Do you prefer Gauntlet or Gauntlet II? Why?

	 

	Logg: I guess I prefer Gauntlet II because I can play the wizard from any position.

	 


Chapter 5: Making Magic – Susan G. McBride on Life at Atari

	 

	When I began researching this book and contacting developers for interviews, most of the teams looked the same: white males, intelligent, geeky, driven to create. Susan G. McBride stood out. She paved a path for women in the games industry as well as adjacent creative fields, and she’s still going strong.

	But McBride didn’t stand out to me because she’s a woman. After finding her name on Ms. Pac-Man for the Atari Lynx, I googled her LinkedIn and read her resume to get a little background before reaching out. I read. And read, and read, and read. 

	As an artist, designer, inventor, producer, director, and about a dozen other roles, McBride has worked with brands that make up the bedrock of the games, television, and movie industries. She has over 90 games to her credit, including licensed games that defy the stereotype of licenses: Batman, the coin-op based on the 1989 Tim Burton flick; Road Runner, starring Looney Tunes’ creator Chuck Jones’ famous speedy bird and hapless coyote; Star Wars: Return of the Jedi, and more.

	When I couldn’t connect with McBride through LinkedIn, Jerome Strach, co-programmer on Ms. Pac-Man, put me in touch. My objective at the outset was to pick her brain about Ms. Pac-Man on the Lynx, information found in that game’s chapter. But I couldn’t pass up the opportunity to talk with her about the laundry list of other arcade and home classics she’s worked on, many of which had a profound impact on me as a kid, as well as in my adulthood.

	I’m pleased to present my conversation with Susan McBride below. We discuss arcade and consumer-grade technology, go on a whirlwind tour of her gameography, reflect on her friendship with Jerome Strach, and talk candidly about how she left—and is still leaving—her mark in the “boys’ club” of video game development.

	**

	David L. Craddock: How did you get started in the games industry?

	 

	Susan G. McBride: I actually started out with Atari, in the arcades [division]. I was majoring in art at San Jose State University, but I really wanted to see my art move. I got into animation, and that gave me a full load of credits for my major. Then I went off and did another six units at a junior college because they were the only ones [teaching] animation in the Bay Area at the time.

	 

	My professor there recommended me to Atari based on an award-winning international film I had called Muncha Muncha. It was kind of a precursor to Pac-Man. Atari interviewed me, and they hired me on the spot when they saw my film. I worked at Atari's arcade division for numerous years. I started as an animator, doing computer graphics on some of their first systems. That was all arcade games. I worked on titles such as Crystal Castles, Gauntlet 1 and II, Hard Drivin', Indiana Jones, Paperboy, Pit Fighter, Pole Position, RBI Baseball, Skull and Crossbones, Star Wars: Return of the Jedi, Tetris, Toobin', Batman, and others, all in the coin-op division.

	 

	Craddock: That's quite a resume in itself! How did you get involved in Atari's home division?

	 

	McBride: What happened was, the home division offered me a job, and I went over there to help establish the internal development department for Jaguar, the first 64-bit system, and development for Lynx as well. While I was there, I became the director of computer game graphics and game design, so I was a game designer, too. That's where I helped convert Gauntlet, Police Academy, Batman Returns, Ms. Pac-Man, Paperboy, Rampage—all for Lynx.

	 

	The games I worked on for the Jaguar include Tiny Toons, Tempest, and several others. I have over 90 games in my portfolio.

	 

	Craddock: Before we dig into Ms. Pac-Man for the Lynx, I wonder if you could take us on a whirlwind tour of some of the other companies and brands you’ve been involved with. 

	 

	McBride: I went to work on a startup after Atari. That was with Steven Spielberg and Andy Grove, working with some of the first Pentium [processors], and we were doing voice over the Internet in 3D environments. I became their director of content, and produced stuff there. I left to become a vice president [at Velocity Inc.], which gave me the opportunity to work with id Software and other gaming companies.

	 

	Then I went to Mattel, and I was brought in more as a senior producer to work on their Nickelodeon and Fisher Price products. Back then, we were doing PlayStation, Nintendo, and CD-ROM media. I got to work on all the Nickelodeon titles, and a few Barbie titles. Then from Mattel, I went to their competitor, MGA.

	 

	Craddock: [laughs] You defected!

	 

	McBride: [laughs] Well, for the record, Mattel had The Learning Company, and with that, they had to close their interactive department. I loved Atari—it was one of my favorite places to work—and I loved Mattel, too. I would have stayed there longer. But at MGA, I became an inventor of patents, and was senior director of product development for games, and got to oversee all their game development. I actually worked on a Pac-Man conversion for toys there, and got to work with Namco and other big gaming companies. Mostly, we were doing interactive toys and some PlayStation products for Bratz.

	 

	Craddock: Even by that time, you'd accumulated experience working for big and small companies. Did you have a preference?

	 

	McBride: I have a habit of liking to go do startups, because the arcade business made me love new hardware. Back in the day, when you worked on arcade games, you were developing new hardware for your products. I have a love for technology. Any time there's some new tech, I have to see it. I actually left MGA to go work at TimePlay Entertainment, where we were trying to develop some kind of hardware that would go into movie theaters. It ended up going into casinos, and I said, "Okay, I'm a gamer. I'm gonna leave."

	 

	From there, I worked at Say Design, and then to enVie Interactive. At MGA, I'd created a massively multiplayer online game for kids, and at enVie we were creating another MMOG, which was Vie The Game. Then I went to Inhance Digital and started working with more Fortune 500 companies, and from there to Age of Learning. I was a senior producer for Interact Games For Kids, which involved math, English, and other languages. I oversaw a [catalog] of over 75 games there.

	 

	So, that's kinda me in a nutshell.

	 

	Craddock: You said earlier that you didn't just want to draw. You wanted to see your drawings move. Were you already leaning toward video games? Or were you interested in movies at first?

	 

	McBride: Back in the '80s, games weren't as huge as they are now. I remember my dad bringing Pong home, and playing it on the TV. That was super-exciting, even though it was just a couple of paddles and a ball going back and forth. But I was very fortunate because my father was into electronics, and I got my technology drive from him.

	 

	I just found it very fascinating to make my characters come alive. I love to draw and design, and the idea of characters actually moving was like, "Wow, that's fascinating!" I knew about animation from my love of Walt Disney as a kid. I've been a cartoon fanatic since my childhood, so I wanted my characters to move, too.

	 

	So, I played some games like Pac-Man, but it wasn't anything like we have nowadays. It was actually my professor who got me into Atari. Otherwise I probably would have gone into [film] animation. It was Atari that opened my eyes to all that was out there in video games. 

	 

	Craddock: I know the games industry, new as it was, was very much a boys' club back then. How would you describe Atari's culture as one of few women working there?

	 

	McBride: When I first started, it was 100 engineers, all guys, and me. It was an experience. There were a couple other women, but they were working for an animator. It was an awesome experience because they were looking for people who knew how to make stuff move. We were working on this pixel processing system, and everything was developed in-house. There were no art tools back in the day. Engineers had to create our art tools, which was awesome. We had a great group of engineers back in the day. Even today, every engineer I work with, I'm in awe of, being from an artist's background.

	 

	It was definitely a boys' club. All of management was male. I would say the video game industry stayed that way for a long, long time. But what I found most fascinating was that I admired programmers and engineers for what they're capable of doing—and I won't say it was a stereotype because I don't believe in stereotyping anyone—but at first, their social skills were very much... When they get into code, they're in that world. Interacting with people was not everyone's forte. I believe [my managers] had to get approval to hire me because I was a female coming into this environment. There was already another female there, so I was going, "What's the problem?"

	 

	It was interesting because at first, the guys didn't know what to do or how to act. Once we broke that barrier, it was like, "No, you don't have to open doors for me. You can go first." I became part of their social interaction because I'm a geek at heart, too.

	 

	It was great. I loved everybody I worked with. To be a gamer, you have to have love for it. We all were creative, and just wanted to make the best products we could. When you get people who are like-minded, it shouldn't matter what your gender is.

	 

	Craddock: Based on your experience, how have things changed for women in the games industry? Or have they?

	 

	McBride: If you worked on Gauntlet, you've been around a while. [laughs] I don't have a big problem with my age, but for my benefit, I don't like to reveal it. It's probably somewhat about being a female in the industry, too. I use whatever I can to do the best that I can. I do know what the industry is like, but I also know what I'm capable of. So I don't fret about it too much.

	 

	My mom also never told anyone her age, so it's also probably something that was passed down. Growing up, I'd hear her say, "You don't ask a woman that question." I'd go, "Why? Why?" My sister worked in engineering, too. She was probably one of the first foremen in the utility industry, and she definitely had a lot of experience and knew how hard it was. She's 12 years older than me, and made my life so much better when I started my career.

	 

	I feel very fortunate and lucky. I'm proud of what I've done. The fact that I even get to say that I'm an inventor and that I have a patent is great. Honestly, though, anything I've done is a team effort. Anyone who thinks it's just one person is crazy. In my career, I've been so fortunate. When I worked on Road Runner, I met Chuck Jones and worked with him. I spent the day with him, and what I found as a kid, being all googly-eyed, was that he was the most humble human being I'd ever met. All the people I've met are super-humble, because they know it's not just them. Everybody worked together to make magic happen.

	 

	Craddock: What was your first project at Atari?

	 

	McBride: I remember having to make E.T. look like E.T. That was a challenge in pixels, but it worked. We were lucky. We had 16 bits versus the home games, which had around four colors to work with. We could even work with 32 colors sometimes! [laughs] I remember when we went to 16-bit [consoles], people were saying, "What are you complaining about? You have all the colors in the world!"

	 

	Craddock: You mentioned that back then, artists were involved in helping to build and define arcade hardware. What did that entail?

	 

	McBride: For one thing, when it came to hardware in arcades, I was not the engineer. I didn't design the hardware, but I did get hardware specs, and try to figure out what we could make from that. It was more understanding what the hardware was, and what types of graphics and game design we could do with it. Also, suggesting ideas of, for Gauntlet, a four-player game, what kind of interactions can we do? What will the hardware allow?

	 

	As another example, when I was doing Return of the Jedi, I remember they had never worked with eight 256K ROMs. I asked them, "Why can't we do this?" and they said, "Well, we've never done this before." I was more the one who would help challenge the engineers, saying, "Can we make this happen?" When they asked why, I would say, "So we can do this," with an example. When we were doing the battle on the planet Endor, I wanted to go from space back to the ground. They said, "Why do we have to do this?" I said, "It's in the movie! It'll be fun game design." Our game was great. Dennis Harper and our team were awesome. Dennis said, "Yeah, why not?" We all worked to get the hardware to do those kinds of things.

	 

	I was always driven by what the moment-to-moment player experience would be. I wanted to help make the graphics be the best they could be for the player. We didn't have early on what would be called a game designer in the [arcade division]. Usually the leads would get together and design a game: lead animator, lead programmer. It was much more of a team effort. Trust me: Our game design documents [from back then] were nothing like what they are now. Now they're bibles, which is awesome, but it took a lot of years to get things like that to happen.

	 

	For Jaguar development, Leonard Tramiel [son of Commodore International and Atari Corporation founder Jack] would call me in and say, "We can produce all the colors in the world, but the system has limitations." So I'd say, "Let's work with what the human eye sees." We see more greens and reds, so I'd go for more of a green palette. I always concentrated on what the visual experience would be for the player.

	 

	Craddock: That's what I like most about game development. There were the halcyon days of one programmer working in his or her basement and doing everything: art, audio, code, game design. But it very quickly became a team effort, and that's important to remember. Speaking of, what was it like working with the Gauntlet team to create that title? It set the mold for so many dungeon crawls.

	 

	McBride: I loved it. Ed was fabulous. He's brilliant. He let me do some of the level design. I always loved working with Ed, because what he taught me was, "It's about the gameplay. Not necessarily the graphics or tech, just the moment-to-moment experience." If Ed Logg knows anything, he knows what the player wants. I'm always happy when I can see him, because most of the time now I only get to see him and others when we're all at a conference or something.

	 

	When I worked with Dennis Harper on Star Wars: Return of the Jedi, I did all the graphics on that project, and he wrote all the code. That was rare. Early on in my career, even when I worked on Crystal Castles, Franz Lanzinger did most of the programming, and Barbara Singh and I did the graphics. There were a few other people, but the Star Wars product was the one where I had the smallest group. Gauntlet was a much larger product: six or seven artists, several programmers. Back then, it was so huge. But that's so teeny compared to nowadays.

	 

	Craddock: Since you had experience working in Atari’s coin-op and home games divisions, I wonder if you could elaborate on some things I’ve heard about those institutions. For instance, I know many developers received royalties on sales of cartridges based on arcade games, which understandably upset many arcade developers who’d come up with the technology and concepts on which the home games were based.

	 

	McBride: I do a lot of journaling. In the industry, we're very quick to say, "This person came up with this idea." I guess that's just how we are. But I found that in the games industry, people would take credit for stuff they didn't do. I used to jot down a lot of information because at the end of projects, we got our bonuses based on [our role], and royalties based on how well a product sold.

	 

	When it was time to determine who would get what percentages, people would say all these things, then I'd pull out a journal and say, "No, actually, so-and-so did this." I was all about the right people getting credit. 

	 

	Craddock: When you were working on Ms. Pac-Man for the Lynx, was that just one iron in the fire? Were artists able to work full-time on one game at a time?

	 

	McBride: When I worked on Lynx, I was director of computer game graphics, so I oversaw the animation teams. But early on, there were only two of us. Over time I built the team up to over 10 artists, plus some game designers. The only ones in Lynx development who worked full-time on a game were engineers. There wasn't really a need for a full-time artist [on a single project] because once you supply the art, you're done. The coding takes much longer.

	 

	For Ms. Pac-Man, I believe Jerome [Strach] and Eric [Ginner] did a lot of that from scratch. I was brought in and did a lot of the transition scenes and a lot of the core graphics, because the graphics were very simple. I remember being in college, playing Pac-Man and thinking, God, this is so cool. Little did I know that that game would play such a huge part in my career in the industry. And Ms. Pac-Man is such an iconic title. Talk about a brand you wish you'd created yourself.

	 

	Craddock: I love the "meet-cute," I guess you'd call it, where Pac-Man and Ms. Pac-Man meet.

	 

	McBride: Yeah. Being animators, we would just call them cutscenes or transition scenes. But it is a meet-cute. That's totally true. That was a fun project, working with Jerome and Eric. Eric got hired at Atari because he was this phenomenal, high-end gamer. He could score higher than anybody on all those games. That was their first big product. In the games industry, people come up in different ways. My background was art and animation. Jerome came from testing; a lot of producers come from testing. Then Jerome and Eric got into programming.

	 

	Craddock: When you created art, such as one of the cutscenes, were you able to implement it yourself?

	 

	McBride: I would do the art and animation, and then give files to programmers. A lot of our early development was done on the Amiga. We used Deluxe Paint, and would generate a lot of graphics. Then we'd give them to the programmers, and they'd convert them to go into the code. Whatever we did was true to what came out in the product: sprites, animations, everything would be converted. Sometimes the palettes would be slightly off, so we'd work directly with them and say, "Change it to this or that," or "add this RGB color saturation" as they used a conversion tool.

	 

	Craddock: Jerome mentioned that he looks back fondly on that project, and that you're all still friends to this day. When you look back on that project, what stands out?

	 

	McBride: I have to say, it's great that we are lifelong friends now from working at Atari. We all had a lot of respect for each other. I especially know Jerome very well, and Eric. I don't know Paul Bonsey as well—he was more a friend of Jerome's—but I do know him. Jerome, Eric, and I still get together. It was a great experience, because it was their first time learning the Lynx. It's wonderful when you have a passion for something, and their first programming project was such a huge brand.

	 

	Craddock: Since you've worked with so many iconic brands such as Star Wars, is it still exciting to get those opportunities?

	 

	McBride: That's very exciting. Anytime in my career when I get to do something like work on Return of the Jedi and visit Lucasfilm—it's so exciting. Working with Batman was great, and when I worked with Nickelodeon's brands, I got to fly over and meet people who made the Nick products. Meeting Namco people, meeting these creators—you're just in awe, because you realize that [opportunity] means your company believes in you enough to create these products.

	 

	For me, it's also exciting because one thing I take pride in, and am known for, is staying true to brands. When I worked on The Incredible Hulk, I had Marvel come to me and say, "Susan, you got The Hulk correct. How'd you do it?" Well, I found out where they did their 3D modeling, and I got hold of those models and put them into our product.

	 

	But also, many times early in the industry, people would work with characters they didn't have on spec. One thing I love to do is to make sure I stay true to an original image [and design]. If you're even a few pixels off, you're still off. That's something I was very excited to do because I found it a great challenge.

	 

	Craddock: How do you stay true to a vision when you're confined to such limited hardware?

	 

	McBride: Ah. [laughs] Well, the truth of it is, you have to have your world bible and use your resources. Some people have their books that they give you and say, "This is what you need to stay true to the character," but back in the day, they didn't have much of that kind of stuff at all. Unless it's [a major company like] Warner Bros., because they're film people and know what a model sheet is, for example.

	 

	What we had to do was get products and look at them, really concentrate on [the vision]. One of my fortes is, we were doing a lot with third-party developers who'd bring in art that I'd have to modify and show them, "This won't work." It was an educational experience for people, because you have to have a trained eye. The greatest joy I had was educating the rest of the team by saying, "This is how you can tell it's on-model. Look for these things that may not be happening."

	 

	Craddock: You’ve had a remarkable career so far. It was a pleasure talking with you about it. How has all that experience shaped your current work, and what you hope to accomplish in the future?

	 

	McBride: I've been so fortunate to work on the products I've been able to work with. I've worked with so many great managers and teams. The Tramiels, for example: They gave us opportunities to do what we could dream. Management was saying, "Go for it. Create what you can create." You could always smell success on a good product. There was a magic to it. Those of us making products were there all hours of the day and night, and we couldn't get enough of playing them. That's how we knew we were on to something. I remember us meta-gaming each other in Gauntlet. Sometimes, when we wanted to win, we'd tap each other's food supplies. There was the game, and then there was the [meta] game between the players.

	 

	I've just been lucky enough to work with such wonderful people and expertise in the industry. To have access to all the different technologies was very rare. Working at Atari gave me so many magical times in my career, and I'll never forget those great people. We all had mutual respect, excitement, and love for what we did. The passion was definitely there.

	 

	That's what drives me now. If people have a passion and a dream, they can turn anything into reality. That was the opportunity when working on these products: Making these dreams come to a great reality, and knowing that I got to help people out there—kids, adults, anyone—experience fun. To be able to have the opportunity was definitely a gift.

	 

	 


Chapter 6: Tangible Things – Mike Mika, Studio Head of Digital Eclipse

	 

	The next time you boot up a remaster of a classic game, or an anthology of games for yesteryear, keep an eye out for the Digital Eclipse logo. Odds are, the team at DE was responsible for giving you the opportunity to relive your glory days, or, depending on your age, experience one or more of the greatest games ever made (you whippersnapper, you).

	Mike Mika is the studio head of Digital Eclipse Software. More than that, he’s a firm believer in the studio’s mission: To preserve gaming’s past by leaving its history intact, while polishing golden oldies just enough to make them shiny next to contemporary titles.

	I spoke with Mika about Street Fighter 30th Anniversary Collection for one chapter of one of my latest books, Arcade Perfect: How Pac-Man, Mortal Kombat, and Other Coin-Op Classics Invaded the Living Room. As I tend to do, I let the conversation veer sharply away from the topic at hand to soak up more of Mika’s stories. Read on to learn how he made the jump from journalist to developer, why Mortal Kombat 4 always gets left out of the family get-together held by other MK arcade games, and Mika’s thoughts on the encroaching era of digital-only games.

	 

	**

	 

	Craddock: NFL Blitz for Game Boy is listed as your first credited game as a developer. I know you were an editor at Next Generation magazine before that. Was Blitz your first published game? How did you make the transition from editorial to development?

	 

	Mika: Oh, this is a good one. NFL Blitz was my first "big boy" published title. I had done several other games for platforms like the Commodore Amiga and the Commodore 64. They were local-published games: They were sold at local computer stores. But my first professional game was NFL Blitz.

	 

	I was just coming off of working on a game called Titus Junior, which was for a software company called Titus that had a game called Titus the Fox. They wanted to do a cuter version of it for Game Boy. I'd built that game for them, but it hadn't been published yet, so the next game I started on was NFL Blitz. I'd met Andrew Ayre, who's still my business partner today, and I signed that game, Mortal Kombat 4, and another one, all for Game Boy, on the upper level of a McDonald's in Burlingame.

	 

	I'd gotten really good at coding for Game Boy because it was something I was doing as a hobby, then I started doing it more professionally. I thought, I'll just do NFL Blitz at night, and during the day I'll work at my day job, which was Next Generation magazine. I'd worked out a deal with them where I could develop Game Boy games without that being a conflict of editorial interest, since they didn't really cover that platform. Every game I'd worked on to that point was just a secondary thing, but now I was working with a bigger company, Midway, and the company in charge of it, DE, was new to Game Boy. I didn't know what I was getting myself into.

	 

	If you add to that the fact that I knew nothing about football, I was in for quite a treat. I spent three months in hell where I would go to work at Next Gen, get out around six or seven, go have dinner, work all night until four or five in the morning, grab a quick nap, then go back in to Next Gen. I was doing that seven days a week. I remember once when I was at work, I got a call from one of the producers at Midway. He didn't know I was [moonlighting] this game. They thought I was working on it full-time. He said, "QA came back and said safeties don't work." I remember cupping one hand over the phone and leaning back to my coworker, Tom Russo, and saying, "What the hell is a safety?" He explained it to me, and he said I went pale. It was going to be so much work. Just to support safeties would break everything I'd been doing.

	 

	Midway said they would send up two QA testers to work on-site with me. I didn't know how to tell them that I was just moonlighting. They arrived, I picked them up at the airport, and said, "Look. I have a one-bedroom apartment with very little room. During the day, I work at Next Gen." They were able to go to DE's office during the day, and they were so cool about it. They said, "We won't tell anybody." They were amazing, because they were able to explain football to me. I loved Blitz because I didn't have to know football to enjoy that game. They walked me through what needed to be done to get the game to where it needed to be. They were fantastic and such a great help.

	 

	Even with all that, you had to consider, how do you take Blitz, this next-generation, high-end, 3D arcade game, and put it on a Game Boy Color, which has two megahertz of processing power? And it has to be compatible with the old black-and-white Game Boy, which is even slower. That started with my naivete, and then source code being delivered, and me looking at it, going, "There is no way I'm going to be able to port this."

	 

	I spent a week trying to inspire myself the way programmers at Atari used to: Programmers like Tod Frye, and Howard Scott Warshaw. I looked at the Blitz arcade game, looked at Atari's console ports, and said, "Okay. What did they do to just capture the spirit of this stuff?" I knew I only had to capture the spirit of the game. I said, "On Game Boy, I can't do 3D." Some people maybe could have, but there was no way I could have pulled it off. The closest I could get was isometric, so I made it Zaxxon-style isometric.

	 

	Football needs to have a certain amount of players. Sprites couldn't pull that off, so I went to an old trick I'd seen on NES all the time, and I didn't like it, but you'd do flickering. Any time there were too many sprites on a single line, I'd alternate drawing half the sprites on one frame and the other half on the next. Then I would look at the plays in NFL Blitz's source code. There was this awesome little scripting system somebody had made for the game, so I took that same data and translated it. Whenever you picked a play, I'd have the players follow the same routines for them.

	 

	The one thing we couldn't do was get the full-on tackling. That was the best part about Blitz, but on Game Boy you just had little sprites running around. So I said, "Let's just get some video of awesome tackles from NFL Blitz, and I'll play back the video as best I can." When you get a hit, it cuts to a quick video of an awesome tackle, then returns to the isometric view. That was our really cheap way of trying to make the game feel like it had some impact.

	 

	The game ended up being too slow for Blitz, and that playback of movies didn't quite have the same charm as the arcade game. While it wasn't the best quality in the world—I don't think even the best reviews gave me more than a 6.5 out of 10—it sold extremely well. That was the moment we realized, "You know what? The Game Boy is such a big platform that people are forgiving." It was just like I'd experienced on the Atari: Even though reviews weren't very good, people were buying my game because they were just happy to have a form of Blitz they could play on a bus or at school.

	 

	I took the torch to carry on the tradition of all those engineers at Atari by doing the same thing on NFL Blitz. And I still run into people who played the hell out of that game. We had Game Boy printer support where you could print out your seasons, and somebody sent me a photo of their old Trapper-Keeper where they'd stuck on all their season stats from NFL Blitz. I thought that was the coolest thing. I go back and play the game and go, "Ugh, this is so bad," but some people genuinely liked it. They were kids, and they didn't know any better, just like me with the Atari.

	 

	Craddock: That was me with Mortal Kombat. When Mortal Monday rolled around, the only platform I had that could run a home version of the game was Game Boy. I remember thinking, I know this isn't great. But I want to play Mortal Kombat, and I am going to make this work. And I played it daily for months—until I got a Game Gear, and then I played that version.

	 

	Mika: [laughs] Yeah! Your brain fills in the gaps. You knew the platform was not very capable, but you'd learn to appreciate the differences in what had to be done. Like Pac-Man on the Atari. I didn't think that was a bad game. I loved Pac-Man in the arcade, and I understood that the Atari probably couldn't do the same thing. I remember thinking, This is as good as it gets, and I loved it. I loved all those arcade ports on the Atari. Were they exactly like the Atari? No, but I loved them for that.

	 

	Like you, I loved seeing the differences. You can emulate, or you can port—by [translating] source code—or you can do what's called an observational port, which is looking at something and recreating it. We had platforms that were so different, you basically had to do an observational port. You'd play the game to death, get as many notes from the people who made the original as you can, and try to get that authentic experience and feel without it being the actual thing because the platform is so different and so underpowered.

	 

	I did the same thing for every [conversion] I made for Game Boy. In those early days, you had to just make an observational port to that platform.

	 

	Craddock: The funny thing is, as a kid, I liked using cognitive dissonance to my advantage. I wouldn't have articulated it that way, but for example, a friend said, "Ew, Mortal Kombat on Genesis looks so grainy." My response—and I stand by this—was, "Mortal Kombat should be grainy. It should be grungy and bleak." I liked that aesthetic almost more than the arcade's.

	 

	Mika: I agree with you 100 percent. There's a thing right now where people will play a game on emulation, and they love the purity of raw-edged platform. I kind of cringe at that, because the artist who created that, crafted it on a CRT, and made every pixel to make things look smoother or rounded off, because they were looking at a CRT screen and the effects of a CRT. They used all that as a palette to paint this imagery.

	 

	But when you take that and put it on a crisp HDMI [display] and turn off all the filters, the simulation of CRT, that's not the artistic intent. You're doing something almost unholy. While it looks beautiful in pixels to you, that's not what the artists wanted you to look like. But when you played Mortal Kombat on a Genesis, there was an interpretation of that artwork to Genesis, on a CRT, that approximated the artists' intent.

	 

	Sega always had a grungy color palette anyway, but that brought out the inherent grunginess of Mortal Kombat in a way that was awesome. You couldn't just take the original artwork and put it on there and expect it to look exactly like the arcade. It had to be interpreted that way.

	 

	Craddock: How did Digital Eclipse get started? Was its mission always to preserve history?

	 

	Mika: Digital Eclipse was formed in the early '90s. They did Mac hardware and software, these weird little apps like a sound app that let you replace sounds on the Mac. They also had this weird hard drive compression algorithm that was called Disk Storage, I think, it was so bland. At one point, just a little bit before my time, someone had an idea: "Instead of porting a game, what if we tried to simulate a game?" This was before MAME and everything else [in emulation]. They said, "If we simulate the registers on this old hardware, modern hardware might be fast enough to do it. We'd just run the original ROMs." 

	 

	One of the earliest people in the company, Jeff Vavasour, realized that idea. We did Joust, Defender, and Robotron for Midway. At this point, all three of those games were done, and they were pitching Midway on letting them do this. They flew to Chicago and brought one of the early Macintosh computers, the ones with the handles. Before the meeting, they were showing people in the lobby. They plugged it in and got in up and running. 

	 

	As it was told to me, Larry DeMar came out, and as soon as he saw the carpet sweep at the beginning of the game—at the startup of the [arcade] hardware—he knew immediately what it was and flipped out. Midway was super-excited, and they signed a deal to let Digital Eclipse publish those games under a license. That opened up the direction of Digital Eclipse from that point forward: The company focused entirely on arcade game ports.

	 

	Craddock: It's a very specific specialty, and I didn't realize how many of Digital Eclipse's products I'd played. I think some gamers have this moment growing up where they go from just playing games to caring about the names on credits screens.

	 

	Mika: [laughs]

	 

	Craddock: When Mega Man Legacy Collection came out a few years ago, I thought, Digital Eclipse... why does that name ring a bell? So I looked up the company's gameography and was like, "Oh, they've made so many ports I've played!" But I feel like the company came to the fore, to the tip of every retro fan's tongue, over the last five to 10 years, particularly in their relationship with Capcom. Is that just my perception?

	 

	Mika: Oh, no, you're right. To give you an idea of how that happened, even though Digital Eclipse started way back then, it grew pretty rapidly. A lot of that arcade-compilation work was a deal they did for Midway for several years. And in fact, it's a weird situation in that early on, what Digital Eclipse ended up doing was we bought the rights to all those games. In effect, Midway sold DE all their digital-game rights. Midway no longer owned those for a little while, until someone at Midway realized that and came back to the table. In good faith, DE sold them back, but said, "Okay, just give us right of first refusal on doing classic game collections."

	 

	From that point forward, we did all these collections and ports for Midway. That opened up doors to doing games for Capcom. We did a number of games in those early games, particularly if you look at the Game Boy Color era, we did Ghosts 'n' Goblins, 1942. We even published game ports we had done: Dragon's Lair for Game Boy Color was a port of the real, animated arcade game to the platform. We had to translate 20 minutes of video to this underpowered machine to get it to play the real arcade game. We did that, and Capcom published it.

	 

	So we really developed a name for ourselves doing this type of stuff, and putting a lot of effort and expertise behind it. But what ended up happening was, companies like Midway, Capcom, Konami, all these [makers of classic games] realized the budgets for these were pretty small, and the return on investment was pretty high. So they kept trying to get our prices down to as cheap as they could. Some of the things we did originally, in the early Midway ports, were [special]. We did interviews with Midway's arcade game creators. We tried to pack in stuff like that, but it didn't seem valuable to the publishers.

	 

	To be fair, we weren't that far removed form the era when those games came out. I think they were looking at it like, these are still really fun games, and still modern enough that people would pay again to play them. Now we're at a point where if you're going to put Joust or Robotron out there, there needs to be extra value. For DE, that means the educational side: We try to put in background information, videos, and everything else to build up the value of our package. But back then, there weren't that many years between when Defender came out and when we were releasing them on [newer] consoles. So the value incentive was there: Publishers said, "We can charge good money, and people will pay it."

	 

	Now we're going back to our roots. We're getting the opportunity to spend more money and do the things we liked to do originally. We're like, "Let's find more background information." We do these big archaeological searches, sending people all over the world looking for things nobody's seen before related to these games, so we can put them into the package. That way when someone buys a collection, they have this point of reference, as well as all these awesome games presented in a way that should reflect the value of the game in its time, and what people got out of it.

	 

	Craddock: The day before Street Fighter 30th launched on Switch, I was like a kid on Christmas Eve. I was thinking, I'm immediately going to go online and play Street Fighter II Hyper Fighting, which I still consider the greatest fighting game ever.

	 

	Mika: Oh, yeah.

	 

	Craddock: But what ended up happening was, for the first hour or so, my Switch became an e-reader. I was just reading through the Street Fighter II design materials and looking at the art. Was that part of the effort you mentioned? Kind of saying, "Okay, since this is the franchise's 30th anniversary, we're going to put as much as we can into this package?"

	 

	Mika: Yeah. Going back even further, DE kept growing. We merged it with some of our other companies, like Backbone, and then Backbone merged to create a new entity called Foundation Nine. At one point, we were several developers all merged together, and DE started doing more than just emulation and ports. We started doing more original work. So the brand itself and that effort slowly started to drift away.

	 

	Around 2007 or 2008, I had left the company, and several of the people who had founded DE had left, such as Andrew Ayre, the original founder. Everybody left, and DE was done. It got mothballed. Then, some of the DE founders and people who had worked for and with DE formed Other Ocean, and about five years ago we said, "I wonder what it would take to bring DE back." We really loved the brand and doing that sort of thing. A lot of us here are big advocates of video game history. I'm on the board of the Video Game History Foundation with Frank Cifaldi, who's part of DE, and we were entertaining the idea of, "If we got DE back, what would we do with it that's different?"

	 

	We came up with that charter over a weekend. Andrew was able to secure all the rights and IP that DE had owned, and got all that back. So we said, "Okay, we can actually do this. What do we want to do?" We immediately went to our friends at Capcom and said, "I think we can do something really good here." We'd done Super Street Fighter II Turbo HD Remix and all these other games as digital titles for Capcom a while ago, and those did really, really well. So this was an easy conversation to have with them: "It'd be amazing to do something with any of your old IP. Street Fighter in particular, but whatever we can get. Let's just talk about what we would do with that."

	 

	Their first thought was, "Well, we were thinking of doing something with Mega Man. Let's do a Mega Man collection." They gave us everything we wanted. They opened up the vault, and we were able to go look at everything they had in Japan that they had available. Anything we could find was quickly approved, so we were able to pull off Mega Man Legacy Collection pretty fast, but with the start-up fee you'd expect if we were doing our first project. We were excited to be re-launching DE with Mega Man. We thought that was one of the best IPs to do that with, so we went all-in on trying to define what the new DE is with that product.

	 

	From that point forward, we said, "Every product we do, we have to try to add something new to this experience that defines what DE is even more." We went from MMLC to the Disney Afternoon Collection. We added more presentation features, more museum features. By the time we got to Street Fighter [30th Anniversary Collection], we said, "Okay, anything we can find. Let's try to beef this up as much as we can."

	 

	We thought at that point that everybody had seen everything you could have possibly seen about Street Fighter. But as we started digging through all this stuff, we found things we'd never seen before, and didn't think anybody else had, like the NES version of Street Fighter. Capcom didn't even know they had an image of that in their archive, so we were able to throw that in there. We were able to do all sorts of things we hadn't done before like the sprite viewer. People love the art of Street Fighter, so we said, "What if we could show some of the main animations from the game in a frame-by-frame presentation?" We were able to do that.

	 

	Online play was another goal. Getting all these games online was a huge effort. They're so intricate. It's almost impossible to take a game from that era and put it online. We didn't perfect it—nobody really can—but we did our best using the latest in networking technology. We did our best to push the envelope with Street Fighter. Then from that point forward, with SNK 40th Anniversary Collection. It's a collection of games that most [mainstream players] probably wouldn't care about, but we thought that if we put enough love and energy into it, that it would do well. And as a result, it has. People really jumped on a collection that, if it didn't have all these extra features, people may not care as much about it. Our job was to try to make people care about these games enough that they would value that. That took us up another step.

	 

	Now, this next round of games we're doing, we're going much further. We have full-on, brand-new documentaries embedded with the games. We went out and talked to original team members, went to where they live and work, where they had worked, and did full documentary treatments about people recalling things. In fact, one thing we're doing right now—something along the lines of Street Fighter—is, in the process of interviewing all these team members, we found out that there's a completed game in this series we're doing that nobody knew about. It was completed, tested in arcades, and then shelved. We were able to find that game, dump the ROM—which nobody knows exists—and include that in the collection as well.

	 

	Craddock: And that hasn't been announced yet.

	 

	Mika: Not announced yet.

	 

	Craddock: I'm glad someone has stepped up, because I've noticed over nearly 20 years of writing books like this one that developers are perpetually under the gun: They have no time or energy to recognize the historical significance of what they're working on in that moment. Someone has to approach them later and say, "You know this is important, right? This thing you made way back when?"

	 

	Mika: Exactly. It's the whole thing where your day-to-day life seems mundane, but to someone else, it's magical. A lot of people work in game development, and it's a really hard job with long hours. You're not thinking about the value or impact of what you're doing. You're thinking about getting the job done, and afterwards, you don't want to think about it for a long time.

	 

	During that critical moment when you don't want to think about it, that's when a project is either preserved or lost.

	 

	Craddock: Earlier, you said that DE had been mothballed before we reached out to Capcom. Who was "we?" Who was involved in resurrecting the brand at that early stage?

	 

	Mika: It was me, Andrew Ayre, and Frank Cifaldi, who had been working with us at Other Ocean on other things. We both said, "Let's use DE as a way to push our game preservation agenda as fast and hard as we can." There were other people, too. Kevin Wilson is an engineer here. Dan Filner, who I think you're talking with, is an engineer as well. Adam Rippon, another former DE engineer, is back with us as well.

	 

	So it was a lot of the old crew who were part of Backbone and DE. We reached out to everybody we knew at Capcom. There were some old faces we'd known from elsewhere in the industry that were at Capcom then. So part of it was the education of our success we'd had with Capcom designed to bring [new Capcom employees] up to speed with Capcom, as well as veteran employees there who could vouch for our abilities and what we'd done in the past.

	 

	Craddock: To set the stage for Street Fighter 30th, could you explain how you define an emulator, and how emulators use modern hardware like the Switch and Xbox One to run these old game ROMs?

	 

	Mika: Basically, an emulator pretends to be another piece of hardware. Every piece of hardware is different. We're in an age where game hardware is the most similar it's been in history. But before then, back in the old arcade days of the '80s, '90s, and early 2000s, every piece of hardware was very different. A Game Boy was very different from an NES, which was very different from a Super NES, which was very different from an arcade game, and every arcade game ran on different hardware.

	 

	When we build an emulator, we look at the layout and processors that are part of the hardware platform of a game, and we simulate every one of those pieces so they communicate with each other in a virtual way through software. For instance, we'll look at a graphics processor, at commands and memory allocations, the architecture of that chip, and try to create a virtual version of that in software. When we push data into it, we feed data into it like you would with a chip: You have a certain number of pins [on a chip], so you feed data through the virtual pins, and the result that comes out is the exact result that comes out of a chip if you'd done the same thing.

	 

	We do that whole process, and tie them all up so they communicate with each other. At that point, you have to go through a lot of optimization. Usually, [these games] can be very slow. When you get to Street Fighter, these processors get very complicated by doing a lot of things very quickly. To simulate all those processors with a machine that has maybe one processor or just a few cores, you start to see, "Okay, 30 chips, or 100 chips on this board, now have to work on one chip and its cores, and they have to run as fast [as the arcade game]." There's a reason those chips were independent originally: They were able to do individual processing, and the sum of its parts delivered a really fast and crazy experience. So you have to optimize to get that same kind of performance.

	 

	Then you have to consider the idea that this has to run on some low-end hardware. The Switch is not the fastest machine in the world. You can put [a collection] on there, but when you add networking to it, you have to do this thing called network rewind, where you do multiple simulations, rewinding and simulating forward as fast as possible. That requires you to have six, 10, maybe 12 simulations of a game frame in a single game frame. That means you have to optimize the game code even more to be able to do that quickly so you're having the same experience, but online.

	 

	You have to do all this stuff, and even when you've done that, you have issues to deal with. Audio is one of the biggest. On a modern piece of hardware, audio has to be fed a waveform to play it. You fill a buffer, and then it plays it. If you're emulating, you have to fill that buffer, but to fill that buffer and push it out in a single game frame is very difficult. So a lot of emulation you see today, and where things vary [from their source material]—and in audio in particular—is you'll sometimes fall six to 10 frames of lag behind the audio.

	 

	If you're playing a game that makes its jump sound the instant you press a button, in an emulator that's not well-optimized, you'll press that button, but you'll hear the jump sound at the apex of your jump instead of at the start of it. That's usually an indicator for me that the emulation, especially the audio, isn't as optimized as it should be. So when you're doing all of this, you usually have to sacrifice some amount of processing and time to simulate these games. Even audio being that many frames behind, video can also fall one to two frames behind; the CPU and all its logic can be a frame or two behind.

	 

	Ultimately, when people are playing these games, the number-one concern they have is lag. You have all these things you have to reduce lag on. The controller might be wireless, which introduces lag to its destination; then there's the processing of that controller data to the emulator; the emulator responding to that data, and pushing that data out to a speaker and a screen with some delay because audio and video have to be processed first. Then the connection, from whatever you're playing the game on to the TV might have lag. You have all this lag you have to fight against to optimize your emulation.

	 

	An emulator, while it simulates and tries to be as perfect of an emulation of its original platform as possible, just ends up being this challenging piece of software. That's the thing we fight all the time: How much lag and latency can we reduce to make this feel like the original game? Sometimes we've turned down doing a game, or at least held off on it, saying, "This can't be done now, but next generation will probably be the time we can do it."

	 

	Craddock: What is the number-one objective in any conversion? Is it authenticity?

	 

	Mika: Authenticity is number one, but there's different parts to authenticity. If you look at a game like Ikari Warriors, which had a loop-lever joystick, which was a joystick you rotated to aim, tilted to move, and pressed a trigger to shoot—how do you put that on an analog joystick and get that right? To make that as authentic an experience as you had in an arcade, the reality was we had to make the game dual-analog compatible versus [the original] joystick and rotation.

	 

	Every emulation of Ikari before we did one used left and right triggers to rotate your character, which was not even close to the arcade feel. The closest we could get was to map directions to the right stick and movement on the left stick. That ended up being as close as possible and as authentic to the intent of the game as it was in the arcade. We had to take some liberties to get it as close as possible to that experience, and in some cases it's not technically as authentic as an experience.

	 

	That's something the MAME team does: They do a pure technical analysis and translation of everything. That's fine, but for us, we want to make sure our audience is enjoying these games according to the intent of their original creators and how they wanted their games to be experience.

	 

	Craddock: Being a huge Mortal Kombat fan, I still had no idea you all were part of the Mortal Kombat Arcade Kollection from several years ago. I love Mortal Kombat 4, but it's always getting shafted. I'd hoped against hope that a true complete arcade collection would include all four games. But thinking about it now, I guess there could have been technical reasons. Talking about that collection, could the emulator only have been tooled to run the 2D, sprite-based Mortal Kombats? Or was it Midway—or NetherRealm, or whomever at the time—that said, "Nah, we don't really want Mortal Kombat 4 in there?"

	 

	Mika: There was a little bit of both. There was some concern about how well Mortal Kombat 4 could be simulated or emulated. We could have ported it, and that would have been fine. Porting it would probably have been better than emulating it because it would run faster in that situation, and its source code had been preserved and was still available. That wasn't too bad of an idea.

	 

	But it really came down to a strategic decision. That collection really started life as being an HD remaster of Mortal Kombat 1, II, and UMK3. That was a gargantuan effort of trying to reshoot and re-film everything, and running the core emulation underneath with this newer graphical presentation on top of it. Kind of like what we'd done with Super Street Fighter II HD Remix.

	 

	Craddock: I played that too, and I did wonder about the process of syncing the new artwork and animation with the underlying game mechanics so that all the old combos and tricks, anything game-play-related, would still work.

	 

	Mika: During development, we decided to allow you to switch between the original game and new art. But we also created tools to make sure collision boxes were visible, and when working with redrawn artwork, we could compare [it with the original material] to make sure a fist was exactly where it needed to be and all that.

	 

	It was a very painful process. The original art house that was working on it wasn't pulling it off, so we ended up firing them from the project, and then hiring Udon to come in. They had the best-looking art, but they didn't do animation, per se. So they started to work out how to do that, and brought in animators to do that. The most expensive part of the whole project was trying to get that artwork right. 

	 

	Even then, there were issues where the game was built for 30 frames per second, and when we put HD art on top of it, we noticed the animations were choppier. There was a lot of debate over whether we should try to add animation frames to the game or not without hurting the game balance. Then we realized that really serious Street Fighter players counted frames. They do all these things to time their attacks, and that would have messed up every character's balance in the game.

	 

	We opted to just replace the frames, but there's an awkwardness to it. As good as the art looks, when you're working with pixels, there's some level of interpretation the mind has in what's happening. We realized that some of these characters were drawn in ways that were very unnatural, but looked okay in lower resolution because your mind filled in the gaps. When you actually have to draw that out, it was one of those things where, "If we draw this as it is, that means this person has no elbow," or doesn't have this or that. It was a really long, arduous, painful process to go through.

	 

	In the end, I'd say we mostly got there, but there were still issues I wish we could have addressed. At some point, you're like, "We have to finish this up."

	 

	Craddock: Was curation for Street Fighter 30th another case of, as you mentioned for Mega Man Legacy Collection, going to Capcom and having them open up their vault?

	 

	Mika: It was definitely that, but also, Frank Cifaldi is such an important part of this process. A lot of what you see in Street Fighter [30th Anniversary Collection] and the other collections we do is because he managed to go out and find assets through various means, especially people he knows. There are often cases where Capcom or other publishers don't have some of this material anymore, but we know people who do. We either borrow that material and scan it, or buy it to make sure we have it all together.

	 

	Usually, at the end of these projects, we give most of that material over to the publishers. But in some cases, we do say, "This would probably be safer in a museum." We take it game by game. In Street Fighter's case, Frank went out and found a lot of that material.

	 

	Craddock: So often in this industry, fans, developers, and critics draw parallels to film. When DVDs took off in the mid to late '90s, I adopted them in large part because of all the extras they included, especially extensive making-of features. It was like studios realized audiences might be tempted to shell out more for a DVD instead of a VHS if they could be tempted by genuinely well-done special features, and that seemed to be true. I wondered how that related to video game history, if at all. How do you think the perception of gaming history as being important to our culture changed over the years? Do you think efforts like DE's have encouraged consumers and critics to pay more attention to collections that do more than just tie a bunch of games together with a sparkly UI?

	 

	Mika: Oh, yeah. That was part of the critical mission statement we had for DE: To make people aware of the problems we had with video game preservation. When they see something they haven't seen before related to Street Fighter, or Mega Man, or whatever, we wanted them to become interested in finding out, is there more than that? For us, we want, with every project, to point to the significance of preserving things.

	 

	We're always up against other products that are coming out which some people lovingly refer to as shovelware. It's really easy to put a bunch of emulated games in a collection and just ship them with an interface, and call it done. If we can educate people enough to value all the extras we try to put into these things, to the point that consumers almost demand it every time one of these collections come out, then we'll have completed our mission.

	 

	We really want people to take up the mantle of trying to help preserve these games. A lot of the stuff we find, now that we've done a few of these, lead to emails and tweets and other contacts from people who have material that's really important, but they don't know how to save it or where they should send it. The only reason they know to contact us is because they've seen one of our products. So if we can keep doing this—keeping pushing, keep making [collections and re-releases] more valuable—that will, in turn, help get the message out there to people who have something that should be saved.

	 

	Craddock: Most fans seem to consider Super Street Fighter II Turbo the best game in the SFII mini-series, or at the very least it's the one still played in the pro scene. But I was just really glad online play was enabled for Hyper Fighting.

	 

	Mika: The team—both here and at Capcom—felt really adamant about [adding online play to] Hyper Fighting. You can argue about which game is the best, but Hyper Fighting was one of the most impactful games in the series. You can't ignore it, and that's the version we most wanted to include.

	 

	Craddock: Also, as a big fan, I think about Super II Turbo, and always arrive at, "Yeah... but Akuma. Ugh."

	 

	Mika: [Laughs] Yeah.

	 

	Craddock: As soon as I come up against an Akuma player online, I'm like, "Well, that's it. I'm going back to Hyper Fighting."

	 

	Mika: Exactly! It's so frustrating.

	 

	Craddock: You've made a career out of putting so much love and care into re-releases. Looking back now, we know all these generations were very special and important. Was there a feeling at the time of being in a golden age of the industry? Or were you, like most developers, too busy to really see that at the time?

	 

	Mika: You're right: When you're in the thick of it, and especially since I was early in my career, I was just happy to be making games. It was a fantasy to me, being able to go into an office, have ideas, and have people say, "Yeah, go for it." I knew it was special in that context. I was having the time of my life with people who were my best friends, and who I'm still really close with. But I never had that moment to sit back and think, "What we're doing is actually kind of cool."

	
Even today, I still don't get it. I'll randomly post something to Twitter about a project I worked on, and I'll get thousands of replies from people saying, "That was one of my favorite games as a kid!" And I'm like, "What?" Half the time, especially in the early days, you'd make a game, ship it, and move on to the next project. The Internet wasn't big back then, so you had no idea you were impacting someone in any significant way.

	 

	I remember one time, I was at a Toys R Us. I would go there for the same reason as everybody else: Just to look at the latest games. There was a mom and her son buying Disney's Tarzan for Game Boy Color. That was one of the games I'd just finished, and it was about three months later that it was on shelves, so it was new. I said, "Oh, cool. I made that game." And the mom was like, "What?" I said, "No, really." I turned around and she saw the company logo on my t-shirt. And she was like, "Oh my god!" And the guy selling them the game was like, "That's cool!" He bought one, and they bought one, and they had me sign them.

	 

	I was on cloud nine. I was thinking, I can't believe these people want my autograph! I was as excited to see them buying it as they were excited about meeting me.

	 

	Craddock: Being a historian as well as a developer, what are your thoughts about Google Stadia and other cloud-computing gaming platforms? Because for me, I understand that whether I've held a game in my hand or accessed it through Steam or PSN, I've never really owned a game. I get how licenses work. But Stadia seems to be a scary next step. I can log into digital accounts to get my games, but Stadia is just info in a cloud, and if Google pulls a Google and decides to pull the plug in a few years, everything could just be gone.

	 

	Mika: That's the thing most people worry about with Stadia, and cloud gaming in general. When you don't hold something physical in your hands, and you care about the history of video games, you know that that stuff can just disappear overnight. Games get de-listed on consoles all the time, and that sends people into a panic: "How can we ever restore this game? What's going to happen to it in the future if it's only sitting on a server and the source code could be lost?"

	 

	Stadia worries people more, especially if you're worried about game preservation. Like you alluded to, Google is known for starting up these initiatives, and then just shutting them down one day. You might invest who knows how much money, and then it could all just go away. That worries people, and I think that's one of Google's biggest challenges on the marketing side: How do you answer that when everyone knows you have a history of this happening?

	 

	As someone who lives and breathes game preservation every day, I want tangible things. I don't want my games to be lost. I want to put it on a shelf, in a crate, in a warehouse. If I can't do that, I worry about it.

	 

	Craddock: A lot of pundits—and marketers—are saying that cloud computing is the inevitable next step for the industry. It's hard to argue that. We're already seeing successful programs like Xbox One's Game Pass and PlayStation's cloud-based rental service. How do you foresee DE responding to that?

	 

	Mika: I know why publishers are doing it, and to be honest, it's all about money. If you can control the platform and be in charge of the gateway to anybody's data at any time, then you make the money. If you have a platform like Stadia or any other cloud platform, there's a way you can charge for usage, for storage, for all these things. You're able to control what you can charge to a user who just wants to play games.

	 

	Right now, people charge you for hardware platforms, controllers, your ISP usage, all these things. The dream for a lot of businesses is to control all of that and make money off of it. As things became more digital, you had people in the chain of distribution getting cut out. People who used to deliver games, warehouse the games—they got cut out when digital came along, and more people are getting cut out. Publishers are in fear of getting cut out as well.

	 

	Google, Microsoft, Sony, all these companies are trying to figure out a way to control the distribution of games that doesn't take away from their ability to monetize them. My philosophical self questions every bit of that. I make games to make people happy. If I could, I would give away what I work on, because I love the reactions people have to what I do. I have philosophical problems with trying to milk people who just want to have fun. If I'm in the business of making people happy, I don't want to abuse that, and I don't want people to feel abused by that.

	 

	I have a lot of issues with where the industry is going, but I understand that that's tempered a bit by the perception of convenience and portability. There are really good and bad things about where we're going, and I don't think it will ultimately be horrible. In the meantime, we're going to have growing pains. One game we're talking about, SFII, that's so challenging to stream from a cloud-based platform if you want the immediacy needed to [properly experience] those types of games. That's going to be challenging for a number of years given the cloud and Internet infrastructure here in the United States.

	 

	It does solve some problems. If you look at roleplaying games like Fallout, and even FPSes which have a lot of slack in design built around latency, they do pretty well. But for DE and the games we present—NES, SNES, PlayStation, all that kind of stuff—those games require single-frame reactions and results. That's going to be a challenge for our kind of work.

	 

	We're not going to try to avoid it. We'll do our best to see what happens with this new technology. But I think our goal of creating an authentic gaming experience for these classic games will be challenged by this platform.


Chapter 7: Tyson in His Prime – John Tobias on How Mortal Kombat Challenged Street Fighter II

	 

	Mortal Kombat was as big an influence on me as ThunderCats, Teenage Mutant Ninja Turtles, Sesame Street, and Mr. Rogers’ Neighborhood. I was 10 years old when the first game roundhouse-kicked arcades, and was drawn to the weighty hits, huge character sprites, gritty art style, and, yes, the fatalities.

	Senators Joseph Lieberman and Herb Kohl, the government officials who led the charge on hearings concerning violence in video games, wouldn’t look favorably on kids putting Mortal Kombat on the same pedestal as Fred Rogers. That’s okay. I believe their efforts to push the then-nascent gaming industry into codifying videogame content was important. Irresponsible parents shouldn’t let their kids play games like Doom or Mortal Kombat. But my parents were not irresponsible. They monitored the books I read, the TV shows and movies I watched, and the games they played. While they certainly did not care for Mortal Kombat, they had no issue with me playing it, as long as I understood that it was a fantasy.

	Besides, MK’s buckets of blood and absurdist fatalities were surface-level attractions. I was more interested in what they game didn’t want to show me than the sight of Sub-Zero ripping out Scorpion’s severed head with dangling spinal cord for the umpteenth time: its secrets (Who was this Reptile, and where could I find him?), its graphics (How did they make Liu Kang, Sonya, and the rest of the characters look so real?), and its moves.

	Mortal Kombat gave me my first paid writing job. As soon as my mom bought me a strategy guide for the first game, I memorized every move and fatality, and wrote my own guide at school. While other kids spent time in the Mac Lab learning the fundamentals of typing, I was surreptitiously printing off dozens of guides and selling them for a quarter apiece.

	Mortal Kombat and its sequel influenced the writing of this book. Even though I’d been playing games for years by the time MK arrived on home consoles in September 1993, the differences between the four main versions—Game Boy, Game Gear, Super NES, and Sega Genesis—intrigued me. Why couldn’t each version look, play, and sound identical to the arcade? What was each machine capable of, and where did each fall short? It was time to find out. 

	Arcade Perfect took shape from there, with Mortal Kombat serving as its beating heart. (Let me know if you see Kano lurking, yeah?) I was fortunate enough to get John “Saibot” Tobias, co-creator—or is that ko-kreator?—of the franchise, to weigh in on the game’s creation, the input he and Ed “Noob” Boon contributed on the home versions, and the impact of the game’s $10-million-dollar marketing campaign, “Mortal Monday,” on his career.

	 

	Craddock: How did you get started in the games industry?

	 

	John Tobias: I was hired at 19 right out of art school. My first game was Smash TV where I got to work with Mark Turmell (NBA JAM) and Eugene Jarvis (Robotron, Defender, Stargate, etc.).

	 

	Craddock: How did you meet Ed Boon?

	 

	Tobias: I met Ed when he moved down from the pinball department to join us in the video game department. I shared an office with John Vogel and Ed moved into the office next door. He played his music way too loud.

	 

	Craddock: At the time of Mortal Kombat’s development, Street Fighter II was the king of arcades. What did you feel MK would bring to the table? 

	 

	Tobias: I think MK had its very own vibe. Yes, it was a one-on-one fighting game, but it offered a very different experience than Street Fighter both in mechanics of play and visual space. Right out of the gate it was a good thing that we had made the choices we made because it offered a somewhat familiar and yet very unique experience. I think that combination of novelty and familiarity is present in almost every successful game even today. 

	 

	I also think that the time we spent developing the characters and story, which was an odd thing to do in an arcade product, helped build a larger world in the minds of our players. That impact lives with MK even in its most recent iterations. Of course, our brand of violence is in large part what gave us a seat at pop culture’s table. But, the attention we gave to developing those early games and the incredible work being done at NetherRealm today is what has assured that MK was no passing fad.

	 

	Craddock: What was the most difficult part of creating, moving, and animating Goro? 

	 

	Tobias: The only experience I had with stop-motion animation prior to Goro was on a film short that I did with my brother as kids using our Star Wars action figures and a super-8. Any difficulties I had with Goro were due to inexperience. The mini-stage setup for Goro was incredibly crude, but I suppose it got the job done. I think the concept of incorporating a stop-motion puppet with digitized actors in a video game was novel enough to give us a pass on quality. No one had done it before as far as I know.

	 

	The Goro puppet itself was amazing. The sculptor, Curt Chiarrelli, did a great job of interpreting my drawings. The one thing that made it somewhat difficult to animate was that Goro’s armature was built with wires. It worked okay, but would’ve worked better had we done it with ball and socket joints as I believe Curt had suggested. 

	 

	I think we were looking to save time and money so we cheaped out. We should’ve listened to Curt because on our later puppets for MK3, Motaro and Sheeva, we went with full skeletal armatures which made it so much easier to pose the figures.    

	 

	Craddock: What was your first indication that the game was growing into a phenomenon all its own?

	 

	Tobias: From the game’s inception we knew that it would not be a clone. For the most part, other than the fact that there were two characters fighting, we had set out to differentiate everywhere we could. If we looked at Street Fighter, it was to study how not to do something in Mortal Kombat.

	 

	I remember at a very early stage of development I considered doing a rotoscoping of digitized actors; essentially drawing over each frame of videotaped footage, which would’ve resulted in a similar hand drawn style as Street Fighter. But, given our schedule and team size that would’ve been way too time consuming. I remember we just sort of conceded to the raw look of digitized footage. I think that was the right choice because it went a long way in making sure that our game would stand-out visually from Street Fighter II. 

	 

	We knew almost immediately after our first test in the arcade that MK was going to be something special. We tested MK right in the middle of Street Fighter mania. We rolled a plain black cabinet into an arcade that had two Street Fighter machines with mobs of players surrounding them. It was like stepping into a ring against Mike Tyson at his prime. But, we flipped the switch and sat back and watched. 

	 

	One player would come over. Then two more. Then three. Eventually, half the crowd had migrated and by the end of that weekend those Street Fighter II games were ghost towns. That’s when we knew MK had the potential to become a phenomenon.

	 

	Craddock: Jeff Peters, formerly of Sculptured Software, mentioned that Midway and Acclaim were keeping an eye on Mortal Kombat to see whether it would be popular enough to warrant investing in home versions. Did you, Ed, and the rest of the small team expect the game to do as well in arcades as it did?

	 

	Tobias: We never knew for certain how successful the game would be. We only knew that we poured our hearts into it and that it was fun to play. The way I remember it, the home iterations, at least at first, were really an afterthought for us because we were so invested in the arcade experience. 

	 

	We never once considered anything about the console versions and focused entirely on taking care of business with coin-op. If we did our jobs in making a great arcade game it would find its way to home consoles one way or another because there was never a guarantee that Acclaim would even want to release the game. 

	 

	The way their deal was structured with Midway was that they had right of first refusal so they could choose to pass. They picked up the first game I worked on at Midway called Smash TV, but passed on my second game, Total Carnage, because it hadn’t performed as well in the arcade. I believe they did a home conversion of Ed’s Super High Impact football game. 

	 

	For us on the team, we just never knew for sure what Acclaim was going to do and honestly didn’t care much because at that time the vast majority of our royalty was coming from coin-op. 

	 

	Craddock: What was the extent of your involvement in the Genesis, Game Gear, SNES, and Game Boy versions of Mortal Kombat?

	 

	Tobias: I believe we were already entrenched with development on MKII when the MK console conversion work was happening. Ed and I reviewed the builds as they progressed and provided feedback. In the beginning of the process I think we saw builds fairly sporadically, but toward the end they would come in more rapidly as Acclaim and the developers were looking for approval. 

	 

	I remember that we were being encouraged to hold the line on quality from Midway management. By that time it was clear that MK was a huge success in the arcade and Acclaim was investing significant marketing dollars into the ad campaign, so there was pressure on everybody.  

	 

	Craddock: What were your thoughts on Nintendo forcing Sculptured Software to sanitize the SNES version of MK? 

	 

	Tobias: I actually had a mixed reaction to that whole issue. MK was a very violent game, but I remember thinking that we were developing for the arcade player, which we thought skewed older than console players. So the fact that Nintendo wanted to censor didn’t surprise me. 

	 

	I felt that the Nintendo version looked good and played well and knew that watering it down would upset players familiar with the arcade game, but I wasn’t sure whether it would affect sales of the console version.

	 

	Craddock: What was your involvement in the new, bloodless fatalities given to characters such as Sub-Zero, Johnny Cage, Rayden, and Kano on SNES?

	 

	Tobias: I believe we shared ideas on what to do in lieu of the original versions, but I remember sort of conceding that, “Okay, these are going to suck, so let’s do the best we can with the existing art we have available.”

	 

	Craddock: One of my objectives with this book is to point out how ports of arcade games differed from their source material, and explain how the technical limitations of consoles, PCs, and handhelds were responsible for those differences. What were your thoughts on the differences between the Genesis and SNES versions of MK?

	 

	Tobias: Back in those days the technology in coin-op games was so far advanced compared to the home consoles that I remember just settling with, “Well, I guess that’s the best they could do.” Not so much with MK, but just with games in general. It was that way for me since I was kid and I think that was still the case in the early to mid-‘90s. 

	 

	Given that attitude I think Sculptured and Probe did a commendable job of capturing the spirit of MK. If you could excuse the differences in graphic quality, which were at the mercy of console limitations, then I think the games were pretty good ports. 

	 

	Craddock: Were you aware the Genesis and Game Gear versions would include a blood code?

	 

	Tobias: I only vaguely remember being aware of a blood code and I don’t remember whether that was during the course of conversion development or after the release. Ed was much closer to the code side portion of the ports and if I learned of the codes it would’ve been through him.

	 

	Craddock: Mortal Kombat was largely responsible for the creation of the ESRB rating systems for games. I understand the need for that system, and agree that one should be in place. It was inevitable. However, I disagree with any form of censorship. Nintendo effectively censored an artistic creation when they forced Sculptured Software to sanitize their ports of MK1. What were your thoughts on that?

	 

	Tobias: I have a mixed reaction to the issue. We developed coin-op games for the arcade crowd, which in our experience skewed older than console players at the time. But, in hindsight the industry itself was maturing and it took a while for us to see that happening. I was 21 when we started development on the first MK and I hadn’t stopped playing games. My friends hadn’t stopped playing games. Certainly the older players we saw in the arcades hadn’t stopped playing games. So this idea that video games were only for kids was a misread by the industry and the public at large. 

	 

	There was an assumption that people stopped playing video games just like they stopped playing with toys. The reality was that video games had become a form of entertainment that reached beyond our childhoods and so the idea of games themed toward adults was a reality that took some time for people to grasp. Nintendo had a very specific demographic that they thought they were catering to and when MK showed up on their system it acted as a disruptor, so I understand their reaction. Unfortunately, I think Nintendo tried to take advantage of opportunistic politicians looking for headlines to gain an advantage over their competition with Sega and it backfired. 

	 

	Thankfully, when the dust settled the ESRB was the result and I think that it was a reasonable reaction to the whole dilemma. It was pretty much an acknowledgement of video games as a legitimate form of entertainment that caters to all ages.

	 

	Craddock: Was Midway involved in the “Mortal Monday” campaign, or was that ball in Acclaim’s court?

	 

	Tobias: I have to say that while MK was born in a way that was completely organic, literally a black box with a game in it that drew hordes of players without any advertising, the marketing folks at Acclaim recognized its viral nature and went all in with their ad campaign. That took some foresight because they poured big time dollars behind the marketing effort which catapulted something that was already very popular into something that became a pop culture phenomenon.  

	 

	Ed and I were only involved so far as approvals on Midway’s end. The funny thing is that looking back on it I was just a kid, but yet here I was being shown this material and being asked to approve it. Our management at Midway was great because they gave us enough respect to trust our opinions. I think that was a good thing because while so much of Acclaim’s marketing campaign was right on target, there were a few things here and there that could’ve gone off the rails. 

	 

	One thing I remember is that they changed our dragon icon. Ed and I lost our shit. I remember giving them the analogy that just like you should never mess with Superman’s “S” don’t ever mess with our dragon icon. They bought that feedback and the next iteration was a perfect version of the dragon icon from our arcade game. Everything from that point forward became about authenticity with the arcade source material. I think Acclaim saw the value in that.

	 

	Craddock: As a kid, I remember MK popping up everywhere in the lead-up to Mortal Monday: in adverts on the back covers of my Batman comics; in TV commercials, etc. I also heard from Jeff Peters that Acclaim bought every cartridge that could be manufactured in anticipation for release. From your perspective, what was the build up to September 13, 1993, like, knowing that something you created had become the biggest thing in pop culture?

	 

	Tobias: I remember that we were lost in development on MKII when Mortal Monday happened. We were always heads down and working hard on the next version of the game, so I think we missed some of that excitement. I heard more about it from friends and family than I experienced it first-hand. I do remember driving home from work one day and hearing the Mortal Kombat theme song making it into the top five on a local radio station. That was a cool feeling. 

	 

	Craddock: At the outset of MK1’s development, did you ever think you’d get the opportunity to make a sequel?

	 

	Tobias: I don’t remember ever assuming that there would be a sequel. In fact, after the first MK, Ed and I wanted to do a licensed Star Wars game. That was before we realized just how successful MK had become. I remember Ken Fedesna, who was our boss saying “What are you talking about with Star Wars? You guys are doing a sequel to MK!” 

	 

	Of course, we were excited for the opportunity. For me specifically, there were lots of details that we embedded in our fiction that alluded to a larger world story and I was excited to have a chance to explore it further and expand on the themes. 

	 

	MK changed my professional life forever. Our MKII team only grew by one additional artist. The core group of Ed and me, Dan Forden, and John Vogel remained although I believe John may have been busy with other projects as well. The new artist who joined was Tony Goskie and he was a significant addition. Our fiction in MKII introduced the realm of Outworld and Tony was a huge part of visualizing what it would look like.

	 

	Was Kintaro easier to create, move, and animate after that initial experience making Goro?

	 

	Tobias: John Vogel animated Kintaro in MKII. In fact, I remember John buying action figures and cutting up and gluing parts of armor onto the new puppet that Curt had created. The puppet was created the same way as the original Goro. I think John did a better job of animating Kintaro than I had done with Goro.

	 

	Craddock: In evaluating MK1 and working on MKII, where did you see room for improvement? What did you want to do differently, or do more of?

	 

	Tobias: We knew that we were going to have more time on MKII and that there were improvements to the process that we could make. The compressed schedule of the first game was cause for a lot of happy accidents in design, but now we could take those learnings and create something bigger and better. On the art side of development, there were things like color palette management and moving from an analog to digital camera capture with the characters that gave them a much cleaner look on MKII.  

	 

	Craddock: Who came up with the Noob Saibot character?

	 

	Tobias: That was Ed! He was created specifically for MKII. I gave Ed a bunch of random color palettes for the ninjas and he snuck Noob Saibot into the game entirely on his own. I added fiction and history to the character later, but Ed was responsible for the inception.

	 

	Craddock: MKII’s backgrounds and characters are gorgeous—in a bloody yet colorful sort of way. Its art direction still holds up today. What visual direction were you aiming for? And, how did you want the game to differ from MK1’s visual style?

	 

	Tobias: The first MK had a very raw, digitized look. That choice was made in part because of time constraints, but it was also an aesthetic choice we felt would give MK a unique visual style amongst its competitors. 

	 

	On MKII, with the introduction of the Outworld, we saw an opportunity to create more richly colored visuals. We did coordinate the colors of our characters in contrast to the backgrounds so that they wouldn’t get lost. Characters were typically composed of flesh tones and a primary color or two, which let us cut loose on the environment visuals. I think that in combination with improvements in how we captured footage of the actors added up to what gave MKII its unique visual approach.

	 

	Craddock: How often did you get to see updates to the console versions of MKII while they were in development?

	 

	Tobias: I remember our level of involvement with the MKII home ports being similar to the first game. Again, we provided feedback less often at the beginning and then more often toward the end. I remember that maybe we were more critical throughout the process only because we felt the need to protect the property.

	 

	Craddock: Adam Clayton, the lead programmer on the SNES version of MKII, showed me a fax he received from developers at Midway congratulating him on the port of MKII the first time they played it, and said it was one of the best, if not the best arcade conversion they’d ever played. What were your thoughts on the SNES version of MKII?

	 

	Tobias: I don’t know if that comment would’ve happened the first time we played it, but certainly by the end of development I remember thinking they did a fantastic job with MKII. We were very happy with the SNES version, and so if they received a fax from our team, it was either me or Ed who sent it.

	 

	Craddock: MKII’s home release came 18 months after its debut in arcades. That seems like an exceptionally long time between arcade and console releases. Do you know if there as any particular reason for that on Midway’s side?

	 

	Tobias: I don’t remember why that would’ve been other than maybe having to do with the release of the arcade game. I think the coin-op was officially released in the spring time and so it’s possible that the port would not have been ready in time for that holiday season. 

	 

	Also, that would’ve only been several months from the arcade release, which would’ve upset arcade operators who were dependent on coin-drop. There was a feeling that the home release could affect their earnings and our relationship with the distributors and operators was very important.

	 

	Craddock: How soon after MKII released in arcades did you and the team break ground on MK3?

	 

	Tobias: I don’t recall exactly. I know after we locked down software and began manufacturing the coin-ops I turned to creating the MKII comic book that we advertised in the arcade game. That was great fun for me and a good break from pushing pixels. Also, the team probably spent some time decompressing before we rolled on to MK3. But, we didn’t float too long. It was business as usual for us. We had that blue collar Chicago work ethic engrained in our souls. 

	 

	Craddock: Ed Boon says Scorpion is his favorite character. Who’s your favorite?

	 

	Tobias: I love all my children!

	 

	Craddock: I love the speed and gameplay of MK3, but I’ve always been curious why its violence was even more over-the-top. For instance, a single character would explode and shower the screen with multiple skulls, rib cages, and more than four limbs. Fatalities were more over-the-top, too, such as Jax growing into a giant and stepping on his opponent. Why was this more cartoonish style chosen?

	 

	Tobias: Because bigger is better! Honestly, I don’t know that we were [cartoonish] on purpose as much as just wanted to be more over the top with the violent aspect.

	 

	Craddock: Arcade and console hardware seemed to exist in a symbiotic relationship: Conversions of coin-op games gave consumers reason to spend money on a game once and play it at home, but arcade games were graphically superior to consoles, and boasted unique apparatuses such as cockpits and huge screens, giving console owners reason to venture back into arcades. Was this relationship as symbiotic as it seemed?

	 

	Tobias: Actually, in my experience it was quite the opposite. For me it was the unique peripherals that made arcade games special. It was the seat and steering wheel of a driving game or the actual molded gun of a shooting game. For fighting games the pads of home consoles were inferior to the feel of an actual joystick and mounted buttons. I think that’s true to this day. 

	 

	But, in the late ;90s and early 2000s when the graphic quality of the consoles caught up with what we could do in the arcade, that’s when players began to stay home. Today the arcade experience has kind of had a resurgence. Not so much with the barcade retro scene as much as the new location-based event games you find in places like Dave & Busters. 

	 

	Craddock: I’ve learned a lot about the obstacles console and PC programmers faced in bringing arcade experiences into the living room. Pac-Man for the Atari 2600, for example, was incapable of rendering circular dots—at least at the time Tod Frye worked on the conversion—and TV screens were wider than they were long, forcing Frye to rejigger Pac-Man’s maze. Frye’s conversion was judged harshly, and was considered partially responsible for the North American video game market’s crash in the ‘80s. Do you feel conversions like Pac-Man and programmers like Frye were judged too harshly then or now, given that consumers—and most critics—couldn’t understand the restraints that developers charged with home conversions had to work within? Or should that not matter?

	 

	Tobias: It’s funny you mention the 2600 Pac Man game because I remember being bent as a kid that it differed so wildly from the arcade version. I remember flipping through the manual and reading the dots described as wafers to kind of explain away the square shape. My view on that changed when I began actually working on games and understanding how hardware limitations can put a pretty low ceiling over your head. 

	 

	For what it’s worth, I loved every game I played on our 2600, even the bad ones! That was a magic time for me. Even the crash was magical for me because the games were discounted to $2 or $3 bucks!

	 

	Craddock: Do you keep up with MK? What are your thoughts on the franchise?

	 

	Tobias: Yes I keep up when I can. I visit NetherRealm on occasion and the guys will share work-in-progress. They’re kind enough to send games to me when they’re released and I’ll typically play through the single player modes. I really only started playing again at MK9 and I think the new versions are amazing. I’m always excited to see what they’ll do next and the graphic capabilities are incredible. Honestly, I’m in heaven when I see how cool the original characters are interpreted in the new games. 

	 

	I think MK is a forever franchise. I felt that way when I left Midway and I feel that way today especially with Warner Brothers’ acquisition of the property. Like any franchise it may have ups and downs, but it is engrained in popular culture because of its birth in the 90’s and will remain a staple as longs as it’s dusted off and kept polished. Its relevance today is entirely due to the great work being done at NetherRealm.

	 

	Craddock: Of all the MK games you worked on, which is your favorite?

	 

	Tobias: For nostalgic purposes I’d say MK1 was my favorite only because we were so innocent and had no idea of the success that was ahead of us. That’s a very rare experience for anyone who embarks on a creative endeavor. It was just us. No one told us what to do or how to do it. We had absolute creative freedom. 

	 

	 


Chapter 8: INVention – Erik Mooney’s Atari Port of Space Invaders

	 

	Space Invaders was the first system seller, the first cartridge released separately for a console—back before the Atari 2600, when games were baked into consoles—that drove consumers to buy the hardware required to play the software. Richard Mauer, the programmer at Atari who brought the arcade game into living rooms, did a great job recreating the experience as best he could on the 2600/VCS hardware.

	Decades later, Erik Mooney and other creators of homebrew games stepped up to the plate. Their goal was the same as Mauer’s: Develop as close to an “arcade perfect” port of Space Invaders as possible within the bounds of the Atari 2600. The platform hadn’t changed since Mauer worked on it, but the development community’s understanding of and grasp on the 2600 had.

	For my book, Arcade Perfect, Mooney took time to answer my questions about INV, his take on Space Invaders for Atari’s debut console.

	 

	**

	 

	Craddock: What sparked your interest in developing games?

	 

	Erik Mooney: I was playing games from about age 3, first on a TI-99 computer and then also an Atari 2600. The TI had Basic, and I did the thing with typing in games from computer magazines, from the library that I lived right across from and could go any time on my own. Then my family also had a Tandy PC with GW-Basic, and on that I learned how to do graphics, and made several simple clones of TI and 2600 games. I then outgrew Basic, and also taught myself x86 assembly and VGA graphics programming also from library books, in high school.

	 

	Craddock: What led to your interest in developing homebrew games for Atari’s 2600 hardware?

	 

	Mooney: From the Usenet newsgroup rec.games.video.classic in 1997. I started on the 2600 because it was there, that was the first homebrew scene to arise on rec.games.video.classic and the Stella email list. I already knew how to write PC x86 assembly, and saw what they were doing with the simpler 6502 pretty quickly. It seemed amazing in 1997 that programming a game console with cartridges would be within reach of a home hobbyist, so I joined in and read along.

	 

	Craddock: What intrigued you about creating a port of Space Invaders?

	 

	Mooney: The big moment on Stellalist was Nick Bensema's ‘How To Draw A Playfield’ guide. This was amazing, fascinating, mind-blowing. This was the Rosetta Stone of 2600 programming, the seminal document from which all else followed. From this, I understood the principles of the 2600's graphical display, the scanline-based nature, that the CPU has to rewrite the graphics registers as the electron beam draws each scanline.

	 

	I could immediately see how my favorite games from childhood were constructed, what was going on down at the assembly language level. In particular this involved the ‘playfield’ graphics registers, which is the mechanism that draws everything that looks blocky on the 2600: Combat's mazes, Super Breakout's walls, Centipede's mushrooms, E.T.'s infamous pits, Adventure's rooms.

	 

	I saw in my head how the same principle could draw a full-size 11x5 formation of space invaders. So I just went ahead and did it. I never really thought about making any original games or anything that people would want to play. I always thought the 6-wide invader setup on the 2600 Space Invaders port was lame, so wanted to show and prove the console could do an arcade-accurate recreation of Space Invaders' gameplay. I never even thought about a title and just named the file ‘INV’ as a placeholder.

	 

	The invaders are playfield graphics, which are wide pixels (one ‘dot’ in 2600 Pac-man is one playfield bit.) Each invader is two playfield bits wide and six lines tall. It started with the invaders being simple 2x6 rectangles (like big Centipede mushrooms). Then I added code to mask off particular bits on alternating frames, to get the animated marching look, as much detail as the playfield registers can do. They're supposed to resemble the arcade Space Invaders sprites, with pointy-heads on the top row, waving arms in the middle rows, and boxy-looking marching guys on the bottom.

	 

	Craddock: Your website lists features that the original Space Invaders cart for the Atari 2600 didn’t include. How were you able to develop a more ‘arcade perfect’ port, such as including features like the 11x5 grid of space invaders and arcade-accurate scoring?

	 

	Mooney: The invader grid is playfield graphics. Everything else was no problem to do on the console. Sprites worked easily for the player ship, saucer, shields. I just ran the arcade Space Invaders in MAME and carefully watched the details of timings and distances and such, then reimplemented that logic on the 2600 until it felt identical.

	 

	Craddock: On your website, you describe INV+ as your ‘major Atari 2600 project.’ What were some of your previous, smaller projects, and how did they turn out?

	 

	Mooney: They're also on that same site, dos486.com/atari. Nothing was ever anywhere close to a playable game, just a few graphical tech demos. I like the one called River Rampage, a tech demo showing a scene like River Raid with lots more sprite and missile firepower.

	 

	Craddock: Why is the game called INV+?

	 

	Mooney: INV was a placeholder name in 1997, then the name stuck for the finished version in 2004 as INV+. Back in 1997, I lost interest before I ever finished INV as a playable game. Part of that was that we on the Stella mailing list discovered a hardware trick to get extra repeating copies of sprites, by disassembling 2600 Galaxian which does it.

	 

	That trick became Space Instigators, and I also independently coded a version of my own (as the ‘inv3’ demo on my site.) Once that existed, there was really no point or need for the blocky playfield version. But I also didn't want to redo all the mechanics for shooting and everything with the sprite version, so I just abandoned the project.

	 

	Then in 2004, Albert Yarusso of AtariAge started making and selling cartridges of INV, as unfinished as it was. I decided I didn't want people paying money for that unfinished mess, so 7 years after the original project then I cleaned up and finished all the gameplay for real. By then, the game had become well known for years as INV, and someone suggested INV+ as the best way to make the succession clear and mark the new version as distinct.

	 

	Craddock: Was it your goal to be as faithful to the 2600 hardware as possible?

	 

	Mooney: It's completely standard 2600 hardware, a 4k ROM cartridge, exactly as existed back in the console's prime. In 1997, we didn't yet have the homebrew capability for bankswitching cartridges or anything else, so I never targeted anything other than completely-standard 4k. It wasn't exactly a goal, more like it was the only feasible option at the dawn of the homebrew scene.

	 

	Craddock: Many Atari programmers were limited by the company’s stubborn refusal to increase the ROM size of cartridges above 4K, which is what inhibited ports such as Tod Fry’s Pac-Man and Garry Kitchen’s Donkey Kong. Do you think you would have had to cut back on features if you’d been limited by that size?

	 

	Mooney: I did limit to 4K, but that didn't hurt the features. I actually got lucky, that I came up to filling the 4k ROM space just as the game was basically finished to match the arcade Space Invaders. I could have gone higher with the later INV+ version in 2004, but didn't see any need. In fact the 4k limit was even a convenient excuse to stop there rather than continuing to scope-creep on features.

	 

	Craddock: Looking back, what are your thoughts on this project?

	 

	Mooney: I'm proud to have been part of the birth and development of the homebrew scene. But honestly I started to wish that I'd put that effort into a real original game, rather than what frankly is a fairly dull Space Invaders clone. I never continued with any more game projects (on any console or platform) after INV, since then I had programming classes and jobs during and after college, so then the last thing I wanted to do was come home and program more without getting paid for it.

	 

	Craddock: What other projects are you working on these days?

	 

	Mooney: I do a lot of writing about games, particularly the Civilization series, all that is at dos486.com as well. I don't really do much programming outside of my day job nowadays. Actually I've been doing something else entirely recently, I learned to sew and have been doing costume stuff for conventions.

	 

	By the way, there is an Easter egg in INV+, in true classic style. Try waiting and hitting the saucer with your very first shot of the game!

	 

	 


Chapter 9: Time was Always Short – Richard Aplin on Porting Double Dragon and Final Fight

	 

	Richard Aplin is one of my favorite interviews. I first spoke with him in 2016 for an article I wrote about the history of cheat games and cheat peripherals such as the Game Genie. He’s been a wellspring of information ever since, owing to a keen intellect, sharp recall of past events, and his history working with early generations of arcade hardware and software brought to home platforms.

	This interview features information that did not appear in Arcade Perfect due to space, and centers on Aplin’s experience on working on ports of two of the best beat-em-ups ever to grace arcades and, later, home systems.

	 

	**

	 

	David L. Craddock: You programmed the Atari ST and Commodore Amiga conversions of Double Dragon. Just so I can develop a timeline, which conversion did you do first?

	 

	Double Dragon I took over from someone else. I was actually working for the publisher at the time, Melbourne House, which at that time was owned by Mastertronic, who I worked for. There was a serious deadline on Double Dragon—for Christmas, I imagine—so I got sent up to Manchester to help out however I could. 

	 

	The Amiga and Atari ST versions were largely the same code. I did some work on the ST version, and finished the Amiga port. They were both done basically at the same time, because they all got released at the same time. Like many things it was only finished at the last minute.

	 

	Craddock: What was your process of assessing the game and duplicating it as best you could for the various platforms you worked on?

	 

	We played it a lot, and then redid everything from scratch, which was how you did it in those days. It was incredibly rare for people doing conversions to get any help at all from the arcade board programmers. Usually we got nothing except one arcade PCB.

	 

	I didn't actually disassemble the original game ROMs, but it used a couple of 6809 CPUs and typical arcade PCB hardware of the era (scrolling tilemap, hardware sprites, et cetera). I imagine it was written in assembler; in those days C added too much overhead to be usable on games. 

	 

	The chips with labels in the middle are EPROMs which store code and graphics. The labels are there to cover the glass window on the chips that you use to erase them with ultraviolet light.

	 

	Craddock: What was your collaboration with Gary Vine, the other programmer credited on the project?

	 

	They originally had Gary Vine doing the Atari ST version and another programmer doing the Amiga version [before I took over the Amiga port]. Gary did the ST version and most of the gameplay code. I did any Amiga-specific stuff and some gameplay coding too, if I remember correctly. 

	 

	The game was written in 68000 assembler. Most people wrote games in assembler until the mid-‘90s. Roughly around the time of the PlayStation is when there was a large shift to using C.

	 

	Craddock: What was the first step, the first thing you did, on the conversion?

	 

	I turned up about 75 percent of the way through. Generally, what you do is get some sprite and scrolling routines going, with test graphics. Then you plug in the real graphics—sprites and backgrounds—as they arrive from the artists, and get the animation and gameplay going. Probably last is sound and "front end": intro, demo mode, high scores, et cetera.

	 

	We compiled (well, assembled) on Amigas and I introduced a parallel port data transfer system so you could write on one machine and test on the other. That helped a lot: You didn't lose work when your game crashed, you could use all the machine's memory, and so on. 

	 

	Craddock: What elements from the arcade game, in terms of graphics as well as gameplay, did you know would have to be cut or downsized in order to make the ST port work?

	 

	The ST and Amiga versions are basically the same game: same amount of RAM, same CPU. The Amiga benefits from better hardware, if you have time make use of it. Double Dragon used a few Amiga-specific things like hardware scrolling and a blitter [circuit dedicated to quickly moving and modifying data in a computer’s memory]. Double Dragon II had more Amiga-specific optimization because there was more time. I always wrote my stuff for Amiga first because it's a hugely superior machine.

	 

	When you look at 16-bit machines, where you have say half a meg of RAM to work with and less specific hardware constraints—compared to 8-bit, for example—gameplay elements that get left out are usually due to time issues. Graphics or whole levels that get left out are usually memory and/or time. 

	 

	Craddock: What was the process of taking a level from the arcade game, such as the first stage, and porting it to the ST, as it concerned your role as a programmer? Did you work with the artists on that?

	 

	The artists would tackle it in two stages. Around this era they used a frame-grabber on the arcade board to capture basic images, then they'd recolor them and tidy them up, chop then into a set of tiles, and then reconstruct the backgrounds as tile maps. Sprites were often just redrawn. They'd provide the level maps with many revisions, of course, then the programmer would drop them in and typically manually add attributes to the map to determine where players could walk [and interact].

	 

	In many cases the total display size available was less than the arcade game, so everything got scaled down or dramatically redrawn for less powerful machines. It was more of an "artist's impression" of the original game. The programmer usually worked with what they were given, art-wise.

	 

	On Final Fight I did it quite differently. I ripped the graphics from the arcade board directly, and we used a subset of the original sprites. The backgrounds were redone by hand, though; there were too many parallax layers, and they were too big to fit on screen on most computers.

	 

	Craddock: When storage space and deadlines became an issue, did you find yourself prioritizing graphics or gameplay?

	 

	I've always been more of an optimization/graphics nerd. Personally I would say I favored the geeky stuff for my own reasons and was less inclined to put a lot of time into the subtleties of the gameplay.

	 

	I won't claim that some of my conversions are especially fun or rewarding to play. I would have preferred to use the original gameplay code from the arcade boards but that was not technically feasible at the time. We had no help from the original developers whatsoever, so it would have been a major reverse-engineering job, using primitive tools of the time, with no guarantee of success. 

	 

	Craddock: One major difference is that the Atari ST supported Atari’s 1-button joystick. How did this complicate bringing over the many martial-arts moves from the arcade version?

	 

	We did what we thought worked well. Joystick play was the one and only thing we thought about. 

	 

	Craddock: I noticed that character sprites on the Atari ST look somewhat less detailed than on the arcade version, but backgrounds match more closely. What was the reason for this?

	 

	Different artists, different processes. They got a bit better with subsequent games. Bear in mind all of these titles were developed in parallel for many systems from ZX Spectrum to Amiga—a huge range of capabilities—under very strict deadlines. It was definitely a business more than art. 

	 

	Craddock: The transition between levels is different: After beating the boss of level 1 in the arcade, the avatars walk to the right as the screen scrolls to Mission 2. Could that have been duplicated on the Atari ST?

	 

	Everything had to be redone from scratch. Several niceties simply fell by the wayside due to time. 

	 

	Craddock: I noticed that the boss of Mission 1 in the arcade version, a big, buff black character, was swapped out for a darker-skinned version of the “Abobo” brute encountered earlier in the stage. How many unique character sprites could the game support on-screen at once?

	 

	It would have been memory more than anything. Depends very much on how big the sprites are, how many animation frames, if they had to be stored X-flipped as well, and if any optimization tricks were used. Final Fight, a game that had a lot more work on the underlying technology, used many tricks to optimize space and speed. On earlier games we just didn't have time to get fancy.

	 

	Craddock: The Atari ST version doesn’t have music during levels, as players play, but it does have music at the main menu, and it’s an excellent recreation of the theme. What was the reason for dropping music during gameplay?

	 

	Could by any number of reasons, possibly simply no music was commissioned for the levels. Having some music on the main menu was pretty much a must. I guess they hired a musician [for the main menu] and got a good one! Musicians would typically get a couple of weeks or so, and would deliver whatever music was ordered and sometimes provide sound effects too.

	 

	Often they'd be asked to do multiple formats. Remember Double Dragon was released on ZX Spectrum, Amstrad CPC—I did the best version!—ST, Amiga, C64, and on and on. It was very busy times. 

	 

	Craddock: The ST version’s sound effects are less “punchy” than the arcade hardware. What was the process of creating sound effects on the ST version, and how punchy were you able to make them relative to the arcade version?

	 

	Someone sampled them off the sound output of the arcade board and chopped the sample rate down as much as possible. The ST had very limited sample playback, so it was kind of a hack. 

	 

	Craddock: You worked on several beat-em-up conversions. Which were the most challenging, and which did you enjoy the most?

	 

	The ST was just a pain to work on. The Amiga was a superior machine in every way and it was annoying to have to put a bunch of extra work into making the ST produce such mediocre results. I know people felt passionate about which platform they owned, and there were a few good ST-only games—Oids springs to mind—but we looked at them objectively and the ST was just a totally uninspired hardware design. There were so many things they could have done but didn't, and not even for cost reasons. Pixel scrolling is so easy to implement in a video controller; it's a no brainer. They just didn't think of it; it was a “serious” machine. 

	 

	Double Dragon was not a fun project. It was a real grind to get it out the door. Double Dragon II I had more fun with. It was somewhat different, less rushed. I thought it played reasonably well and looked nice. I also later did Amstrad CPC—a much less powerful computer—versions of Double Dragon and Double Dragon II, and I really liked how those turned out. I wasn't the biggest fan of the original arcade games; I found them a little dull and repetitive. I don't think they particularly stand the test of time when you go play them on MAME nowadays.

	 

	I remember all of us really enjoying Shinobi when we did that conversion. It showed in the end result. I think Shinobi CPC is probably one of my most fun games to play as a gamer. The platform hardware didn't, ultimately, determine how fun the game was to play. You can see with games like International Karate on the C64, where it was written to the strengths of the system and had a lot of care put into the gameplay.

	 

	Doing conversions was a lot of work to reproduce visuals/etc. that weren't necessarily at all suited to the target machine. I did Line Of Fire, a light gun-shooting game that entirely relied on scaled sprites that were very difficult to do on a computer. It [turned out] pretty disastrous, but it was the job at hand. You did the work that came your way.

	 

	Final Fight I had the most fun with, but I'm a technical nerd; what was fun for me to do wasn't necessarily perfecting the gameplay.

	 

	Craddock: I’ve heard that programming graphics on the Amiga was complicated. Could you quantify that, on your experience coding Double Dragon?

	 

	It was complicated in different ways. On the ST you had no hardware and had to do all sorts of programming optimization tricks to make anything half-decent. On the Amiga you had a bunch of interesting—and well-documented—hardware which you could do all sort_ of things with. Endless tricks were possible: copper lists, really flexible display hardware, blitter, and on and on. That machine was a beautiful; you could really tell it was a labor of love for the designers, who were refining tricks they'd done, and had seen others do, before in earlier computers such as the Atari 800 and C64. 

	 

	Craddock: The Amiga version’s graphics appear identical to the ST’s, even though the Amiga’s hardware was more powerful. Why was this?

	 

	Economics. No way was anyone going to pay to get graphics done twice. This was a business. The Amiga version didn't have more memory [than the Atari ST]; it ran on 512k. Final Fight Amiga was the first time I used extra memory if available. Generally it was too much work to extend the game for a minority of users who wouldn't pay extra for it anyway. 

	 

	It was a business; the publisher was entirely concerned about the cost of the license, marketing and revenue, and most of all making deadlines. The management of the development house was entirely concerned with getting business in and paying salaries. Neither of them was interested in spending more time and money adding bling that wouldn't sell more copies. Pretty much all the cool stuff you've ever seen in arcade conversions has been because the programmers busted a gut on their personal time to put it in. 

	 

	Management and publishers were always focused on getting something they could send to the duplicators and put in a box and sell. It had to be "good enough." If it turned out great, they happily took the credit, but I can't ever recall being pushed by either group to make a game better. Time was always short.

	 

	 


Chapter 10: Official – John Jones-Steele on Developing Tetris for PC 

	 

	Perhaps no other game has been ported as often as Tetris. While Alexey Pajitnov and a group of his coworkers deserve credit for the original version of the game, Mirrorsoft and Spectrum Holobyte licensed the game for release on PCs outside the Soviet Union. John Jones-Steele was the programmer assigned to developing it for Commodore’s Amiga.

	Jones-Steele had no conception of how big the game would end up becoming. Perhaps his managers didn’t either, or at least one hopes, because the deal they persuaded him to take did not reflect what Tetris would become.

	Not only was Jones-Steele’s version excellent in its own right, it’s noteworthy for being the version of the game that compelled Atari designer/programmer Ed Logg to license the game for release on consoles. I talked with Jones-Steele about his work in the games industry before Tetris and how he was assigned the conversion.

	 

	**

	 

	David Craddock: How did you get your start in the games industry?

	 

	John Jones-Steele: I was working in the Computer Unit at the University College of Wales in Aberystwyth. I started there in 1973, before the micro market, and began programming in Algol, Fortran and Assembler on an ICL 4130 mainframe. It took up two large rooms and had 64K of memory! I built my own 6800 based micro computer and learnt assembly language and programmed it used a bank of flip switches. 

	 

	The university bought a Commodore Pet and an Apple ][ when they came out and once I saw Invaders running on these I knew that was where my future lay. I founded Abersoft in 1980 and combined the university work with games programming until 1985 when I went full-time in Games. 

	 

	Craddock: Some of your early games were text adventures. How did you discover this type of game, and what appealed to you about writing some of your own? 

	 

	John Jones-Steele: I went for a visit the University of Manchester to see there Super computer, I think it was a Cray, and while there one of the staff there showed me the original Colossal Caves adventure outputting on a teletype and I was hooked. I managed to get a paper listing of the whole Fortran program and started converting it to run on the ZX81.

	 

	Craddock: How would you describe the culture at Mirrorsoft?

	 

	John Jones-Steele: Pretty dictatorial. I beat heads with the management frequently. I was always a freelancer at that time and either worked on a royalty basis or full work-for-hire with no royalty.

	 

	Craddock: Spectrum Holobyte published the first commercially licensed version of Tetris for a variety of PCs. Were you aware of the importance of getting to work on that property?

	 

	John Jones-Steele: Not really. The first I heard about it was when Mirrorsoft arranged a meeting to discuss the new property they had. They showed me a video of the original game and persuaded me it was going to be a low selling budget game, and that I was better off going for work-for-hire as the royalties would be trivial.

	 

	Craddock: What were your initial impressions of Tetris as a player? What did you like about the game?

	 

	John Jones-Steele: It was the simplicity of the gameplay along with the ‘just one more go’ appeal of the game.

	 

	What were your initial impressions of Tetris as a designer and programmer? Did you believe it would be a challenge to recreate?

	 

	John Jones-Steele: As a reasonably simple game my major concern was that it could look dull on the new 16-bit platforms. Mirrorsoft encouraged me to improve the graphics and backgrounds as it was being developed.

	 

	Craddock: What was the lead PC you developed Tetris for?

	 

	John Jones-Steele: It was the Amiga. I always preferred developing on Amiga before ST as it had more of a proper operating system with decent system libraries. I wrote the Amiga, ST and US PC versions.

	 

	Craddock: Did you receive any code to rewrite/convert? Or did you build from scratch?

	 

	John Jones-Steele: It was built from scratch. The gameplay was gradually improved with feedback from Mirrorsoft’s QA department.

	 

	Craddock: What were some of the features you wanted to add, or perhaps tweak?

	 

	John Jones-Steele: I felt the game was pretty much perfect as it stood. The only problem was the tight time scale that Mirrorsoft wanted.

	 

	Craddock: The Atari ST version applies textures to shapes so that you can see they’re made up of squares. In contrast, the Amiga version drew shapes as solid colors. Why were the two different?

	 

	John Jones-Steele: I believe that when the Amiga version was approved and tested, the feedback was that having the squares made it visually better for players so they were added in the ST version. The Amiga version had already been duplicated at this time.

	 

	What are some anecdotes from developing Tetris that you remember?

	 

	John Jones-Steele: The only thing I remember was approaching Mirrorsoft and asking about a retrospect royalty, and getting the response that I should have realised the game was going to be a major hit and tough luck.

	 

	Craddock: How did you become aware of Tetris’s popularity after your versions were released? 

	 

	John Jones-Steele: It was in every magazine at the time and as a developer if people asked you what you had written and I mentioned Tetris their reaction was ‘Wow you must be really rich!’

	 

	 


Chapter 11: Everybody Has Their Pac-Man – Arcade1Up President Scott Bachrach on Bringing Arcades Home

	 

	As a kid, I begged my mom for an arcade machine. I was flexible: Teenage Mutant Ninja Turtles, or Mortal Kombat II, or Street Fighter II. Any of the three will do. Or, heck, go for broke and pick two! Mom gave me a smidgeon of ground by granting permission for me to save my paper route money for a cabinet of my choice. At 12 years old, I was thrilled. I was going to own my own arcade machine! In about 30 years.

	Fast forward to 2018, and Arade1Up is making my dream a reality. Today, you can walk into Walmart, Target, or GameStop to find Arcade1Up-branded cabinets boxed and available for between $200 and $400, a fraction of the cost 12-year-old-me would have had to save up in the early ‘90s. What’s more, you won’t need a dolly to maneuver one around. At three-quarters the height and width, and weighing significantly less than the full-size monsters that gobbled billions in quarters, Arcade1Up’s cabinets are easier to move than most of the rest of the furniture in your home.

	As research for Arcade Perfect, my book about preserving arcades and converting arcade games to home consoles, I talked with president Scott Bachrach about how Arcade1Up got started, how he and his team have grown over the last two years, and their plans for the future.

	 

	***

	 

	David Craddock: What's your history with games, and with arcade games specifically?

	 

	Scott Bachrach: It's funny: I think it depends on how you define "gamer." I'm 50 years old, and I always like to say that by definition of a gamer today, I'm far from a gamer. I don't know how to play Street Fighter that well. I don't know how to play Mortal Kombat that well. I certainly don't know how to play Fortnite or any of the other really cool games that are out there today.

	 

	But I will say that I was probably your original gamer. Back in the day, I sat there with a couple of quarters and played Pac-Man and Galaga for a few hours at a time. Those were my games: Pac-Man, Galaga, Asteroids, whatever it was. That's when I was 13.

	 

	We often say around here that how you define "gamer" today can be much different than it used to be, but at the end of the day, it's someone who loves playing video games. 

	 

	David Craddock: What was the catalyst for creating Arcade1Up?

	 

	Scott Bachrach: We like to say that Arcade1Up was an overnight success after 30 years of trying. What I mean by that is, we—my team and me—have been in the manufacturing, licensing, and product development business for the better part of 30 years. The execution of our products has always lived in the toys and collectibles space. Twenty years ago, I made KISS action figures that were two and a half feet tall. They were fully articulated with sound, and ran $250 retail. My team and I did everything from that to South Park plushies and Teletubbies.

	 

	So we've been involved in manufacturing, licensing, and distribution for a long time. To fast forward to how we got to arcades, it was mid-2017, and we were developing and selling a range of products such as Hatchimals. We were looking at trend reports and seeing what was starting to peak. That's typically what we've always done. We've always been in the trend business, and we saw a surge in nostalgia. Everything from movies, to games, and stuff like that.

	 

	We started to take our normal approach, which was, "What can we do to tie into this wave of nostalgia?" It really wasn't from a gaming perspective. It was from a nostalgia perspective. I had some products that ended up on my desk, and one was this small, little arcade cabinet. I played with it a little bit, and it was more of what I'd call a digital experience, not really an arcade experience. I bought another product from Urban Outfitters, plugged it into my television set, and sat down to play Pac-Man, trying to remember how great it was as a kid. That experience that I had did not replicate what I remembered from the arcade experience, but I had no idea as to why.

	 

	A couple of days later, we were in a development meeting, and a couple of the guys looked at me and said, "That's because you're not running an arcade ROM." I said, "What does that mean?" I really didn't know what that meant. They explained it to me: "Well, when you're playing arcade games—Pac-Man, for example—can be played in a multitude of ways. You can play it on your mobile device, or on a plug-and-play device. But the version you're playing in the arcade is the original ROM."

	 

	We took a look around. I saw a big machine at an arcade and said, "Why can't we do a home version of that?" We're in the manufacturing business. We understand how to do this. It fits our wheelhouse of manufacturing, licensing, and content development. That led us down a path to creating Arcade1Up. The idea created the item, the item created the category, and the category created a business model.

	 

	David Craddock: To back up just a bit, I'm curious how you targeted the nostalgia business, besides trends. Would you describe yourself as a nostalgia person?

	 

	Scott Bachrach: That's an interesting question; no one's ever asked me that. I think that maybe as I've gotten older, I've grown more reflective. I don't know if that happens to other people. All I know is I'm 50 years old and have two children. I've got an 18-year-old who will be graduating from high school this Friday and going off to Tulane. I've got a four-and-a-half-year-old and I'm going to his pre-K graduation tomorrow morning.

	 

	I think that naturally as a parent, I've become nostalgic. I've been thinking about certain times and how fast life goes by. I'm constantly looking back and saying, "I can't believe how fast 20 years went by, 30 years went by," whatever. When we started looking into this business, it took me back very quickly to when I was 12 years old, playing a video game in a pizza parlor. All the sudden, that effect it had on me, I watched other people experience. I watched 40-, 50-, 60-year-old people playing one of our games, and they'd come up to me and say, "Oh my god, I remember when."

	 

	From that perspective, I think it turned me on more to the idea of being nostalgic.

	 

	David Craddock: Was Pac-Man in particular the game that was the spark for Arcade1Up? Or was it more, "What if we were able to recreate more of these cabinets?" Kind of a general idea?

	 

	Scott Bachrach: I'm not sure if we thought about it. The reason I say Pac-Man is because the first sample that was made, was made from Pac-Man. Not to give homage to any one particular licensor, but I think that as a general statement, "The video game I played most often in arcades during the 1980s"—their answer is typically Pac-Man. I think it just started from there.

	 

	Now, what's interesting about that is I started to realize very quickly that everybody has their Pac-Man. As a 50-year-old man, I'm a Pac-Man and Galaga guy. As a 30-year-old, I saw people going crazy over Street Fighter and Mortal Kombat. What's really funny is a bit before that, I heard people talking about Teenage Mutant Ninja Turtles. To be very candid with you, when I got involved in Arcade1Up, I didn't even know that those were fan-driven arcade games. They were off my radar because I was out of the arcade by the time those came around. They just weren't from my era, but the same identification I had with Pac-Man was the same identification a younger person had with Mortal Kombat or Ninja Turtles. Everyone had their favorite.

	 

	David Craddock: That's a great way of putting it. My Pac-Man was the first Ninja Turtles game.

	 

	Scott Bachrach: How old are you, if you don't mind me asking?

	 

	David Craddock: I'm 37. I've been playing since the late '80s, so Ninja Turtles was that formative arcade game for me.

	 

	Scott Bachrach: Yeah, that was your Pac-Man. What's really cool is when you think about it from that perspective, you realize there really is something here for everybody. Some females like this; some males may like it, too. Some older people will prefer this.

	 

	Here's what I find very cool. My youngest, who's four and a half, probably wouldn't have grown up thinking about Pac-Man. If you look at all the video games out there today—and again, I don't know how to play Fortnite; [laughs] It intimidates me just to turn it on—but I've started teaching my four-and-a-half-year-old how to play PM. I think it's pretty cool that he's going to have that experience. Not exactly the way I had it or remember it, but darn similar in that he'll be able to experience it as a real arcade game.

	 

	David Craddock: So you're teaching him on one of the cabinets.

	 

	Scott Bachrach: Oh, yeah. It's really cool.

	 

	David Craddock: I think every "gamer," from casual to hardcore and anywhere in between, has that moment of, like you said, feeling like a fish out of water. I remember a lot of my friends playing Rock Band, and the first time they handed me a plastic guitar, I suddenly understood how my mom felt the first time she picked up an NES controller and walked Mario off a cliff.

	 

	Scott Bachrach: Totally, totally. It's the way my grandparents look at an iPhone and are like, "What?" [laughs]

	 

	David Craddock: You're the CEO of Tastemakers. I want to understand the distinction between Tastemakers and Arcade1Up, the latter of which isn't a company. Did you position Arcade1Up as a product line within Tastemakers? Is it a dba?

	 

	Scott Bachrach: Tastemakers is the company, and Arcade1Up is the brand. Candidly, what happened was Arcade1Up was the item that became the line that became the category that became the brand that has become a business. It's weird. We didn't start out with that intent, to be very candid about it.

	 

	David Craddock: How did you decide on the size of the cabinets?

	 

	Scott Bachrach: That's a great question. Somebody reminded me recently, "You know, Scott, this idea is great, but you had it 25 years ago?" I said, "What?!" I didn't remember. They reminded me that in '98, '99, I went to Infogrames, who owned Atari. This person said, "Yeah, you went in and pitched the idea of doing home arcade versions of games." At the time, I talked to a guy named Tom Dusenberry. It didn't work out, but I found it funny that we'd tried this 20 years ago.

	 

	For the size, we knew we wanted a size that gave you a similar arcade experience. But the problems with having a "real arcade," as I'll call it, is cost, and moving it around. Also, they're big and bulky, so they take up lots of space. Without knowing an exact size, we knew we wanted to slim our product down, which would do two things: from a cost-exercise standpoint, it would bring the price down; and we wanted to bring down the weight so cabinets would be easier to move around.

	 

	At the same time, we wanted to have as close to an authentic experience as possible. We made a size that was within six inches of what we ended up with, and it just looked good. I pulled up a chair and said, "This is amazing. I'm 50 years old. I don't want to stand for an hour anymore." I was joking around, but there was truth to it. One of the guys said, "I do want to stand." Someone else said, "What if we made it so you can adjust it?" Hence the idea of the riser coming around.

	 

	It started off as, we knew it needs to be smaller so it can be moved, but we want enough of a size scale and hand-eye coordination so it gives you that real arcade experience. That got us, say, 85 percent of the way there. It was a process of going out to some barcades and looking at original machines. We did order a couple of machines. The last 15 percent, I would say, was driven by cost. Not just in manufacturing the product, but shipping costs, and making sure they'd fit in certain retailers' systems. That dictated [shaving off] the last couple of inches.

	 

	Then we realized that some people would want to stand and play it. We asked, "Do people want the same width?" The answer was no, they just wanted to be able to interact with the game in about the same position as they'd done years ago. We developed the risers in such a way that they took up no more space in length or width, but what it did was make it so as you were standing, your hand was in almost the same place, from a height standpoint, of where it'd been on the old machines.

	 

	David Craddock: If you care to guesstimate—unless you happen to have these numbers right in front of you—what percentage of your customers buy a riser with their game?

	 

	Scott Bachrach: I would say upwards of 65 percent.

	 

	David Craddock: Do you think that speaks to the demographic? In other words, do you see that percentage as indicative of your main customers being a demographic that wants as authentic an arcade experience as possible?
 

	Scott Bachrach: I do. I think they want as close to the real thing as they can get, and that means a few things. That means height size, the graphics on the machine, and the control panel. They want to have a [control] deck that reminds them of what they played the first time around. They want the Joust buttons they remember, the Street Fighter joystick motions they remember. You can go out and buy fighting sticks for 100-150 bucks, but it's just a different experience.

	 

	David Craddock: I liken releasing any product to dropping a pebble down a well and hoping to hear something eventually. For you, what was the first indication that these cabinets weren't just a curio item for a small set of customers? That they had taken off at retail to the extent that Arcade1Up grew from a brand to a strong business?

	 

	Scott Bachrach: When we came up with the idea, Jerry Cummins—a guy who was very instrumental to our success—he was the head designer on this brand. He and I said, "We've got something here." We'd both been in the business for 30 years. He'd done work for Hasbro, Mattel, and a lot of people. But I will tell you that the first 10 to 15 people we showed it to though we were out of our minds.

	 

	That was because we were showing to them in a format that they couldn't see 20 steps ahead. Just to give you an idea of the timing, we came up with this idea in June of 2017; we started talking to licensors in late August; we showed it to a few key participants in November and December; and we were shipping by July of 2018. It was crazy, lightning speed.

	 

	David Craddock: To my way of thinking, an arcade game consists of two parts: the game itself, and the cabinet. I consider that second part as important as the first, because just like your colleague explained to you, sitting down to an arcade game without the right joystick, the right buttons, the right cabinet art—it's great, but not the same. It's not that time machine taking you back to simpler times. What's involved in licensing cabinet artwork and styles so you can really nail the look as well as the feel, the game part?

	 

	Scott Bachrach: We like to say that we're making and selling an experience. We're taking you back to a point in time that you remember, or introducing someone new to a point in time that was long before they remember. Part of that process is dealing with brand owners and licensors. What's funny is many of these games were created so long ago that some of the original artwork doesn't even exist. The licensors don't have it.

	 

	So, it becomes a field mission, for lack of a better term, to figure out who owns what rights, gather up those rights, make sure sign-offs are done, and replicate cabinets to the best of our ability so we can make sure we're paying homage in the right way. The best thing is, the fans are the best way to find out if we're on track or not. A lot of times we're going out and saying, "What games do you guys want to see?" So many people came back with Marvel and Turtles. I was blown away. Those were the two we announced at E3 prior to Star Wars, and it was a huge announcement because people had been waiting for them.

	 

	We go out, acquire the content, do our best to search down artwork and original ROMs, and then we go through a process of approvals. With Mortal Kombat, we went to Ed Boon, the co-creator, and took our sample back to his office. We said, "We want you and your team to play it with your technology, and tell us if we're on the right track." The similarity around that was, when I did KISS dolls in 1998, I sat with Gene Simmons. He said, "No, my face looks a little more like this."

	 

	The cool part, the common denominator between both of those experiences, is we're going back to the people who are the gatekeeper of a brand and saying, "We're delivering right on message," but they can say, "No, you're not, and here's why you have to change it."

	 

	David Craddock: Do you have to acquire separate licenses for game software and a cabinet?
 

	Scott Bachrach: In some cases, both of those rights are inherently with the licensor. In other cases—for example, Ninja Turtles—Konami wrote that code, and partnered with us as well as Nickelodeon, the owner of TMNT. Some of the games you'll see us put out through 2020 will be like that, with three stakeholders involved. There are various reasons for that: game publishing, game rights, artwork. It becomes a legal minefield.

	 

	David Craddock: Which cabinet you and the team have made so far would you say was the most difficult in terms of tracking down artwork, getting licenses, and replicating its look?

	 

	Scott Bachrach: What sticks in my mind is Mortal Kombat. It took us almost a year to get it done. Not just the cabinet art. There was a variety of things. We really had to make sure the gameplay was on point. That meant running [all three games] at a certain number of frames per second, and making sure everything was timed the right way, and making sure the artwork was done the right way.

	 

	It was a labor of love. The benefit I got out of it was that the team we started to engage with, who got involved, were true gamers. Not me. [laughs] Not the Pac-Man/Galaga guy.

	 

	David Craddock: Correct me if I'm wrong, but it sounds like you had Ed Boon's and NetherRealm's support from the beginning of the project. What in particular was difficult about putting together the game and cabinet?

	 

	Scott Bachrach: It was just primarily technical, but there was more to it. Midway owned those titles, but Midway was then bought by Warner Bros. All of a sudden, you go into Warner Bros.'s licensing department, and they're used to licensing Batman. That's a robust brand: they have archives, ledgers of artwork. They didn't have that for Mortal Kombat. I can't recall the exact process, but I know there was a series of events that had to take place to make sure we got it to where it needed to be. It wasn't, "Here's your style guide from the licensor, now get to work."

	 

	David Craddock: For Ninja Turtles, who did you have to get on board first: Konami, or Nickelodeon?

	 

	Scott Bachrach: Yes. [laughs] That was a really delicate process. Everybody has their reasoning for what they do or don't want to do. Clearly they were already partners in different realms, so that, by way of example, that process took over a year from idea to being able to show [the cabinet] last week.

	 

	David Craddock: Could you walk me through a rough outline of that year? What were the steps involved?

	 

	Scott Bachrach: First, understanding who wrote the original code. To diverge, there are cases where the original person who wrote that code may have sold it to another company, so you have to find it. The next step was, even though they own the intellectual property, do they still have the original code? And if they don't, how do you replicate the experience?

	 

	Simultaneously, it was working with Nickelodeon, the brand holder, and saying, "Hey, what do you think about this?" You'd get different opinions. If you call someone up and say, "Listen, we want to make an arcade machine," their first reply, usually, is, "We already have an arcade partner. That's when we like to say, "That's not what we're doing. We're not looking to compete with people who put products in Dave & Buster's. What makes us difference is we're the at-home, affordable arcade experience."

	 

	You can play Turtles and Pac-Man on Xbox or PlayStation, or you can play it on our platform. We've become just another platform. Until we're able to establish that platform, it was a learning process. No one had thought of doing a home arcade at an affordable price.

	 

	David Craddock: Ninja Turtles was a significant announcement for the brand, I would say, because not only was it an in-demand game, it was Arcade1Up's first four-player game. That was very important for the original game, not only because I fondly remember four different queues behind all four Turtle placements on the control deck, but because playing the arcade game was comfortable. If you were Mikey or Donny, the Turtles in the middle, you didn't feel sandwiched. If you were Leo or Raph on either end, you didn't feel like you had to crane your neck to see the screen because you too far off to the side. Did that pose a challenge for Arcade1Up consider you had to design a four-player deck while at the same time keeping the cabinet itself at the same size so you could stay in line with the average price point?

	 

	Scott Bachrach: That was all our design team. The short answer is that we knew we needed a deck that was extendable. We couldn't use our existing deck size. It needed to be larger so we had enough room, but, we didn't want to design a cabinet that was over-sized compared to what we had already? It would have defeated all the other strengths of our product: the cabinet would have been too bulky, too heavy.

	 

	We worked on the deck to start with. If you pull out that deck, everything else is spot-on in terms of being the same size. What that means is, the height stays the same, and your hand-eye coordination remains the same. The only thing that's been extended is the ability to have four players [on the machine].

	 

	I'd love to take credit, but the credit goes to our design team. They're always working within the constraints of, "This is a home arcade game. It needs to be easy to move around." At the same time, it has to be really cool and playable, and we want it to closely match your memories.

	 

	David Craddock: As Arcade1Up became more well-known, has the recruitment process, so to speak, gotten easier? Are companies now saying, "Oh, Arcade1Up? Yeah, I know what that is."

	 

	Scott Bachrach: Some do, some don't. When they don't, we have enough history now to say, "Why don't you call up this partner and ask them about us?" or "Let us show you what we do at retail. This is what makes us different than other partners you may have. Our product won't cannibalize your other projects." We have more reference points now other than, "We have a really good idea."

	 

	David Craddock: Going back to Turtles, what were some of the other hurdles during that year-long process? Or was it more a matter of fewer but taller hurdles?

	 

	Scott Bachrach: There were some management changes that took place at both organizations. We'd get down one road only to have to change to another. Then we had to get both of those organizations to agree, both monetarily and strategy-wise, that this venture fit their strategies and business profiles.

	 

	We also got lucky. We had some anniversaries taking place, both with Turtles as well as with Konami. Being in that format, we were able to find common ground that made sense, and find strategy that made sense. Turtles then became a great anchor item for them to create a groundswell.

	 

	My first instinct, when I think Turtles, is, My four-and-a-half-year-old loves Turtles. There's a whole generation, which you're a part of, that thinks Turtles and it means something to them. It's a nostalgia point. All the sudden, we can offer a product that has a nice retail price point, gets consumers into an experience, and there's a connection point where, if you have kids, you and your kids something more to talk about. You get to show your child Turtles in a way different that just playing with action figures.

	 

	There's a lot of moving parts.

	 

	David Craddock: Konami has been releasing a lot of classic games. They did a great job on their Contra and Castlevania anthologies, and the Ninja Turtles games seem to fit with that strategy. Do you think a lot of your process—not just for Konami and TMNT, but with any other products—is a matter of being in the right place at the right time to dovetail with a licensor's broader strategy?
 

	Scott Bachrach: Oh, yeah. It's dumb luck. People say there's a very fine line between a genius and an idiot, and it's called success. If you do something that works, you're a genius; if it doesn't, you're an idiot. I think you have to have enough experience or wherewithal to execute on something, but you also have to be lucky and be at the right place at the right time.

	 

	Using that as a kickoff point, next year is Namco's 40th anniversary. We're going to be involved in that in a fairly significant way. Certain other companies recently had releases, like NetherRealm coming out with a new Mortal Kombat game this year, and/or had anniversaries we could tie into. So in some cases, our road map is dictated by that. But that works, because anniversaries are celebrations to certain demographics that we want to cater to.

	 

	David Craddock: I visited your booth at E3, and it seemed like a huge undertaking. You effectively recreated an arcade in the middle of South Hall: upright cabinets, cocktail table-style cabinets, wall-mounted cabinets, stools and chairs everywhere. How big was your team when the brand started, and how big is it today?
 

	Scott Bachrach: When we started, there were four of us. I would say there were probably eight people who were instrumental in the 2018 launch, both from the idea phase through finding factories and making samples. Now, we've got a pretty robust team of about 35 who are 100 percent dedicated to this brand.

	 

	David Craddock: I was at E3 with Shacknews, and another editor and I were geeking out at the Turtles and Marvel Super Heroes announcement. That got us thinking about branding. One of us said, "Man, now that they're putting out games with more than two place settings, I'd love to see The Simpsons, the six-player X-Men game..." The thing with your cabinets is, each one houses three or four games on average, but you can only model a cabinet after one of them. How do you decide which cabinet to recreate?

	 

	Scott Bachrach: We try to find the marquee game. That game calls for us to replicate its cabinet. It would have been easier to take a cabinet and put Marvel, Simpsons, and Turtles on it. And if you just want gameplay, that gets you there. But it doesn't get you there in terms of what looks cool. So much of our product is about what looks cool.

	 

	We made our first sample, and we didn't know how much it was going to cost [at retail]. I remember sitting around, our people were all joking around, and someone said, "You know, if this ends up being too expensive, it's still so freaking cool. We could make it into a wastepaper basket, and someone would still buy it." [laughs] And there's truth to that. There's something really cool about having a cabinet that's three-quarters-size of the real thing with the real artwork and real game running on it. It just looks cool.

	 

	We think part of our mission is to make sure each cabinet speaks to what its brand is. There are cabinets with 300 or more games on them, but those don't speak as well.

	 

	David Craddock: At E3, I saw one cabinet I hadn't seen for sale anywhere else. It was a Street Fighter II cocktail table-style machine, and it had at least 10 games on it. What really interested me is that five of those games comprised the entire line of SFII and its updates, whereas the upright cabinet with the SFII Champion Edition branding only has three games.

	 

	Scott Bachrach: That cocktail table is a new entry. It'll be for sale later this year, in the fourth quarter. We call that one the Capcom Cocktail Table. It has 12 games loaded on it, and yeah, five of them are the SFII games. That cabinet is particularly cool because it's the first time anyone has done a split-screen version, where you can sit opposite one another and you get your own screen.

	 

	Most head-to-head cabinets are single-player, where it's like Pac-Man or Galaga, and you're playing with someone who swaps in and out with you. This is the first time we know of that anybody has ever done a split-screen on a fighting games where you're both playing simultaneously. I don't know if you saw this or not, but we're also doing a Namco version which will have a series of Pac-Man games, Galaga games, and Dig-Dug as well.
 

	The thing about that style of cabinet is, I think that appeals to a different customer. That one is closer to someone putting in their den as a really cool piece of furniture, just using it when they have parties. It just looks cool. If they play it, they play it, but there are some things so cool that they serve well as just a conversation piece.

	 

	David Craddock: Have you encountered an arcade game you've wanted to re-release, but ran encountered the challenge of the cabinet being integral to the experience but too difficult or experience to recreate at your scale? Star Wars, for example: For a lot of people, the cockpit sealed the deal on feeling like they were Luke piloting his X-Wing through the Death Star's trenches.
 

	Scott Bachrach: Star Wars was one example of a game that kept coming up. Everybody wanted to see it. And you're right: I've seen the original game with the cockpit, and there's a bill of cost associated with it. Who knows? There may be something coming out later. But for this year, what we wanted to look at was, what made that game? What made it was the controller, the yoke. The real deal costs 400 or 500 dollars, so we're certainly not using that. What was important for us was making it look and feel as close as possible.
 

	It's funny: People remember the yoke as this big heavy thing that you had to maneuver back and forth. If you think about that gameplay, what's really cool was you had this cool controller, but it was all about being delicate with it. Every inch of movement kept you on track, or took you off track.

	 

	So, it's the way a cabinet looks from both an art standpoint and a yoke standpoint. Also, if you look at the Star Wars machine, you'll notice it's our first machine that's shaped somewhat differently. If you look at the top, you'll understand what I mean. It replicates more closely the real shape of what the cabinet should look like.
 

	David Craddock: What have been some of your failures, lessons you've had to learn, that made you and the team better moving forward?
 

	[laughs] Oh, yeah. We launched the product, and I think our first shipments hit Walmart right after October 15th. They were the Street Fighter machines, and all the sudden I started seeing pictures on the Internet of our decks, the control decks, where the material was fading off. We started getting calls. We were not expecting that. We got jammed by north of roughly 25,000 phone calls in a very short span of time. People were saying, "I just bought this machine. I spent $300 on it, and the deck is fading."

	 

	We couldn't figure it out: Why was this happening? Our engineers were looking, factories were looking, and then we figured it out. We didn't realize there were natural oils on your hand, and if you play these games hard enough—it happens most often with fighting games—the material on the deck will start to pull off. We said, "What do we do?"

	 

	We processed almost 30,000 calls. We made plastic deck-protectors and had them flown in at our expense, and we sent them out to customers at our expense. I can tell you that that was a seven-figure expense. But we did that because we felt we owed it to our customers who had trust in us. I stand by that today. It was the right thing to do. Yeah, we had some people take advantage of it. All the sudden we were getting calls from people who didn't have the problem because we were giving away [the solution] for free. But that's the price you pay.

	 

	Eight months later, I can tell you that every single machine we ship has a deck-protector on it. I think the community, is around 40,000 to 50,000 people strong, hopefully recognizes what we did. I don't know if they see the expense we went to, but that's okay. That was our problem, not theirs. Hopefully what they see is that we're a real company: There was a problem, so we stepped up and took care of it.

	 

	I'm proud of our group, not just because we came up with the financing to do that, but to actually do it. To get the customer system set up and in place; to figure out a system to get goods in and ship them out to people on time. It cost us dearly financially, but in the long-term view of the brand, it was the right thing to do.

	 

	David Craddock: In the span of less than two years, Arcade1Up has become huge for collectors and players. Your booth at E3 was this huge arcade in the LA Convention Center. When you look back on the last 23, 24 months, what comes to mind?
 

	Scott Bachrach: This is going to sound corny, okay? But it's the truth. I sat down with our team at E3 the morning of the show, before it started. I said, "I've been in the business 30 years. I've done a lot of products. I've been really fortunate to be around some very smart people who let me ride their coattails. But I've never been as proud of this company as I am today."

	 

	In a very short span of time, we did something that most companies would not have been able to pull off. We did it by working really hard for 24 hours a day, seven days a week. I went to Hong Kong at least 10 times in 2018, and not just me. We all worked around the clock. I think if we'd known what we found out, we wouldn't have gone for it. Sometimes, ignorance and bliss.

	 

	But on top of that, we've gotten better. Our messaging has gotten better. Our branding has gotten better. Our game selection has gotten better. Our game quality, our communication, dealing with issues—everything got better in a short span of time. Everybody does an amazing job, and I think that's because our team has grown into a great group of people who are very passionate.

	 

	I was talking with somebody in my office about someone who might be coming to join us. I said, "I've learned one thing in this business over the last 30 years, and it holds true now more than ever. That is to be with us, man or woman, you've got to have an alpha mentality. We give you a lot of rope to hang yourself. We want smart, creative go-getters. Sometimes that means failing, and we're okay with that. I've heard this before, and I believe it: If we're not failing, we're not trying. Hopefully we're doing better than most, but we should be failing enough to learn.

	 

	So, I feel proud, and I'm humbled. Truly humbled. This business went from nothing to a significant size fairly quickly. We see a tremendous upside over the next three to five years.

	 

	David Craddock: Does feedback like that give you more information about your main demographics? For instance, there are collectors who may just want a cabinet as a prestige item. Then there are the players who are going to be working over joysticks and buttons on a regular basis.

	 

	Scott Bachrach: Yeah. We're always balancing quality and costs. I always say that in China, you get three things: good, cheap, and fast. Now pick two. In our case, you want a great product that withstands gameplay—as it should, because that's normal wear and tear—and you want a product that's affordable to the masses. You also want it to look pristine.

	 

	As an example, we started off with one controller. It was okay; our controllers today are significantly better than they were. I can tell you that the buttons and switches that we use today have a faster reaction time than what we were using initially. In the case of Turtles, you'll notice there are stereo speakers in that. We didn't use those before. In Mortal Kombat, an item that should have had stereo sound, we weren't able to think about that yet. When we got to a point where we could take time to think about what we could do to make the experience more authentic, those were some things we were able to do.

	 

	We're constantly balancing that: staying true to the original machine, and balancing cost to make it affordable. Now, how do you announce it? There will always be some people who say, "Yours is not the same as the original." My answer to that is: No, it's not the same. But it's $300 to $400. If you want the cabinets that are industrial-grade, we think that's fine. Go spend $2500 to $3000 because those are great machines.

	 

	David Craddock: Some of your products are smaller, such as the wall-mounted cabinets. Do you feel that puts you in direct competition with brands like MyArcade and New Wave Toys, which specialize in smaller cabinet models? Do you worry that if you stray too far from the look and feel of cabinets, you'll end up back where you started with that Pac-Man plug-and-play game that made you say, "This isn't the experience I remember?"

	 

	Scott Bachrach: I think we've arrived at that place before, and we walked away from it. Let's use counter-cades as an example. New Wave Toys, I have tremendous respect for those guys, such respect that one of their founders works for us. He runs a lot of our product development out of Hong Kong. We're always looking at people in our space and have tremendous respect for them. When we consider companies doing smaller-size units, what we found was that people who were buying those were buying those as collector's items because they looked cool on your desk.

	 

	There are other companies smaller versions that are playable. They're basically toys because you can buy them for $50 or less. My four-and-a-half-year-old loves those, but they're not real arcade experiences. So what we said was, "If we can deliver a true or very similar arcade experience, what would that mean?" It means we're using the same controllers, the arcade ROMs, and the same hand-eye feel and coordination.

	 

	We think that's staying on brand. That's how counter-cades came out, and the reason wall-cades came out was because we were looking on sites where people were making those at their house, spending 1500 to 2000 dollars. If you look at those, they're on doors or walls, and at almost the same height as a real arcade machine. In Japan, there are whole arcades where people play games along the walls. While that's not a traditional arcade as we know it, it doesn't offer a similar experience.

	 

	In the same way A!U's classic cabinets are three-quarters of the size of the originals and work in your house, the counter- and wall-cades work great in dorm rooms, places like that.

	 

	David Craddock: As the guy running the brand—now the business—what is your level of day-to-day involvement? Do you mostly focus on big-picture stuff?
 

	Scott Bachrach: I try to hire really smart people and they make me look really good. [laughs] I'm also trying to drive the direction of where the business is going and what the brand can be. I really rely on our time to help with that road map, determine what games should look like, and talk about where we are today and where we're going to be in the next three years. That comes about in the format of new content—new games—new formats and sizes, and the way information is delivered to you, the consumer.

	 

	That's what I'm focused on right now. I want to partner with the best of the best to get us down that road.

	 

	David Craddock: I know you can't spoil future announcements, but I've noticed that each wave of cabinet reveals from Arcade1Up has done one or two things, sometimes both: you've given players the games they've wanted to go back and play, and/or you've taken cabinet construction and design to the next level, such as with the Turtles' four-player deck and the recent Star Wars trilogy announcement. What do you consider the next level from that?

	 

	Scott Bachrach: First and foremost, we want to keep putting smiles on faces. That sounds corny, but it's true. As long as we're doing that, we'll succeed. Where will it takes us? Classic content that we can bring back and re-introduce, or introduce, to people; it's collectibles for people to showcase.

	 

	Given the world of gaming, there are a lot of different options, multitudes of places for people to view content. I think what that does—and this has started to happen in the music business—is it creates an area for a whole new set of game developers. Why are arcade games successful? Because they were set up for one thing: Immediate response. You play on a screen, you fail or succeed, and if you succeed, you go on to the next.

	 

	Some of the other really good games out there right now involves hours on end of planning, details, a huge group of people. They're long-term time investments. I think that in the world of tweets, for lack of a better description, the arcade has a great place to live. What you're going to find is a whole realm of people who are going to develop for arcades. We'd like to be associated with them, and we'd like to be considered the home for that.

	 

	There are people both inside the arcade industry as well as inside other tech industries, whom we have tremendous respect for, and they're saying the same things. As pipelines are built, you have a lot of builders coming out who want to participate in that. Hopefully we're going to be at the forefront of that, and delivering some really cool stuff.
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