



[image: Cover]













[image: Book Title Page]
















Copyright


Excerpt from “The Bight” from POEMS by Elizabeth Bishop. Copyright © 2011 by the Alice H. Methfessel Trust. Publisher’s Note and compilation copyright © 2011 by Farrar, Straus and Giroux. Reprinted by permission of Farrar, Straus and Giroux.


Quotes by Dave Hickey on pages 214–215 from The Invisible Dragon: Essays on Beauty, by Dave Hickey, Revised and Expanded, published by the University of Chicago Press. Copyright 1993, 2009 Dave Hickey. All rights reserved.


Excerpts from this book appeared in my Geek Reads column at Electric Literature.


Copyright © 2017 by Andrew Ervin


Published by Basic Books, an imprint of Perseus Books, LLC, a subsidiary of Hachette Book Group, Inc.


All rights reserved. No part of this book may be reproduced in any manner whatsoever without written permission except in the case of brief quotations embodied in critical articles and reviews. For information, address Basic Books, 1290 Avenue of the Americas, New York, NY 10104.


Books published by Basic Books are available at special discounts for bulk purchases in the United States by corporations, institutions, and other organizations. For more information, please contact the Special Markets Department at Perseus Books, 2300 Chestnut Street, Suite 200, Philadelphia, PA 19103, or call (800) 810-4145, ext. 5000, or e-mail special.markets@perseusbooks.com.


A catalog record is available from the Library of Congress.


ISBN: 978-0-465-03970-8 (hardcover)


ISBN: 978-0-465-09658-9 (e-book)


E3-20170320-JV-NF














TO ELIVI
















Midway upon the journey of our life


I found myself within a forest dark,


For the straightforward pathway had been lost.







Ah me! how hard a thing it is to say


What was this forest savage, rough, and stern,


Which in the very thought renews the fear.







So bitter is it, death is little more;


But of the good to treat, which there I found,


Speak will I of the other things I saw there.


—Dante Alighieri, Inferno (c. 1320)







Who gives a shit about these old video games? You know, that’s a question that some people might ask.


—Warren Robinett (2015)


















INTRODUCTION



the purpose of playing


The massive HDTV loomed in front of the windows and blocked the view of the beach. Two of my nephews, John and Logan, were watching cartoons at a volume that came to find me even after I retreated three rooms away. It was Christmas Day at my parents’ house on the Jersey Shore. I heard sound effects but no dialogue to speak of. The background music seemed cheery at first, but the steady repetition of some sort of crunching noise called to mind a deranged celery-eating contest. The soundtrack was dominated by a Philip Glass-esque exercise in serialism: rapid crashes interrupted by bleating sheep that went on, full blast, for an hour. I was trying to read, but my noise-canceling headphones proved useless.


The headache kettle-drumming at my temples shot pinpricks into the backs of my eyes. My face burned bright red because I was wearing a new cashmere sweater the color of reflective bibs worn by highway work crews, and I’m allergic to wool. In the kitchen, my father was loading his Crock-Pot with the ingredients for his broccoli surprise, but it sounded like he was performing “Flight of the Bumblebee” using every metal pan and piece of flatware in the house. My wife Elivi, the smart one in the family, had gone out for a long run. Unfortunately, my sneakers were in the nephew-colonized living room. I closed the Inferno and then my eyes. The microwave started beeping and no one made it stop, so I took a breath and ventured out to the kitchen.


I found my running shoes buried in the living room amid the discarded wrapping paper and Legos and cardboard boxes. I planned to make a hasty exit and catch up with Elivi, but the TV grabbed my attention. The picture quality looked terrible, like a chunky 8-bit Atari game but in 3D. I sat on the rug between my nephews, who didn’t notice my presence, and saw that John was tethered to the screen. In his hands was no simple joystick, but rather a plastic device shaped like a bat that had been squashed, taxidermied, and shellacked. The game was called Minecraft (2011) and I had never seen anything like it. I soon learned that it had sold over 100 million copies worldwide.


There existed no narrative structure—no story—to Minecraft, at least as far as I could tell. John toggled between pop-up boxes when he was not making his way among abstract trees and along poorly-rendered bodies of water. Block-like animals lumbered around. Though rudimentary, I found the action on screen enthralling. What I would have thought of as the camera didn’t adhere to a stable or situated point of view. Instead, it flew around to capture the action from different angles. It was incomprehensible and yet I knew deep in my bones that it was a work of absolute genius, albeit one that I didn’t understand.


Maybe every generation believes as much about their childhoods—or at least I hope they do—but the 1970s were the best imaginable time to grow up in America. We had the works of J. R. R. Tolkien, the first Star Wars movies, Dungeons & Dragons games, Monty Python’s Flying Circus, and I, Claudius reruns on PBS—and emergent video game technology that every year matured and grew in sophistication right alongside us. I played my share of arcade and computer games growing up, and worked briefly as a video game designer in the 1990s for a Budapest-based startup. Later, I spent more hours of my life than might be reasonable playing World of Warcraft (2004). And yet, for some reason, I never thought of myself as a gamer.


I don’t remember ever looking down on video games and the people who played them, but as a voracious reader, and eventually a graduate student in fiction writing, I naturally spent far more time with books than with video games. My interests leaned more toward the literary than the technological, but on that day down the shore I began to see how intertwined those two concerns could be. Although essential differences remain, and always will, literature and video games have more in common than I could have predicted.


Having been buried nose-first in books for so long, I had missed a fascinating cultural sea change. In my lifetime, video games have expanded from a small, geeky diversion to a mainstream phenomenon as popular in many regards as professional sports. I set out to write this book in order to learn what I had been missing. In doing so, I discovered that video games are not just games, but constitute a powerful storytelling medium, one that has provided startling new ways to think about my own life and the world in which I live.


The ways we interact with others have changed dramatically since Dr. William “Willy” A. Higinbotham first set up Tennis for Two on an oscilloscope in 1958. “Since 1959, we have come to live among flows of data more vast than anything the world has seen,” Thomas Pynchon wrote in 1984, of all years, a full decade before Yahoo! and Geocities invited us online. Whereas computer scientists and video or computer gamers once constituted small subcultures of our society, relegated to government institutions and university labs, today a full 67% of American homes have video games of one sort or another. Many universities now offer MFA degrees in video game design, and the Museum of Modern Art has added games to its permanent collection. Instead of herding into noisy arcades or gluing ourselves to a single boxy TV in the den, we now hide our heads in mobile games like Angry Birds (2009), Canabalt (2009), and Pokémon Go (2016). The flows of data that Pynchon mentioned have indeed augmented our reality.


But who exactly is playing all these video games? Reliable statistics are tough to come by. As of 2010, the average gamer was thirty-four years old and spent eight hours each week gaming. That is equivalent, of course, to a full day of work. I find it particularly fascinating that at that time 40% of all gamers were women. A 2015 study revealed that 49% of American adults play video games; among those between the ages of 18 and 29, 77% of men and 57% of women played. It was also recently found that women over 35 made up half of the video-gaming demographic. Yet the gaming community is still widely—and unfortunately—perceived as a boys’ club.


In many respects, video games have surpassed movies in terms of gross income and popularity. The World of Warcraft franchise (1994–present) has reportedly earned in excess of $10 billion for its developer, Blizzard Entertainment. In 2014 in the United States alone, sales of video games on disc reached $5.47 billion. That does not include downloaded software, and that staggering sum was actually down 14% from the previous year; we’re downloading more and therefore relying less on physical storage objects like CD-ROMs or DVDs. In that same timeframe, sales of downloaded digital games (such as from Apple’s App Store and Valve’s Steam service) increased by 11% and reached $1.2 billion. In 2015 alone, American consumers alone spent $23.5 billion on video gaming. More than half of those sales—56%—were digital downloads. Baseball might be America’s national pastime, but video games have become a global obsession. To call games like Call of Duty: Advanced Warfare (2014) or Madden NFL 16 (2015) big business would be the understatement of the millennium. Of course, video games are big business, but they are also more than that—or they can be.


Many more of us than ever before are now spending our commutes, our cubicle hours, and our free time enraptured by games, from the minor and mindless but irresistible (Bubble Breaker (2003) and Peggle Blast (2014)) to the magisterial and totalizing (Fallout 4 (2015) and No Man’s Sky (2016)). Whereas once we might have visited with friends, written a letter, or gone to the movies, now we find entertainment—and genuine human connection—through our TVs, our computers, and our phones. That reality alone shows the impact of video games on our lives and culture.


Less remarked upon are the benefits games can offer. Witness the documented effect Minecraft has on children’s problem-solving abilities. Or what in Reality Is Broken Jane McGonigal calls “stronger social connectivity.” Or even the ability of Pokémon Go to prompt us to get outside and explore the natural (albeit digitally augmented) world around us. And yet it remains easy to think of video games as childish and the playing of them beneath the dignity of reasonable, mature adults, who should be spending their free hours on more socially acceptable leisure activities, like getting drunk on cheap beer and watching football. Many persistent prejudices about the medium derive from the—inaccurate, as it turns out—term “video game” itself. Yet even were video games only mere playthings, they would hold value. In his 1922 Homo Ludens: A Study of the Play Element in Culture, the Dutch historian Johan Huizinga likened play to sacred or religious rituals of the past: “Formally speaking, there is no distinction whatever between marking out a space for a sacred purpose and marking it out for purposes of sheer play,” he wrote. “The turf, the tennis-court, the chessboard and pavement-hopscotch cannot formally be distinguished from the temple or the magic circle.”


Playtime can serve a purpose beyond entertainment, distraction, and edification; it is a valuable and necessary element of being human. Or, as Huizinga put it, “culture arises in the form of play, … it is played from the very beginning. Even those activities which aim at the immediate satisfaction of vital needs—hunting, for instance—tend, in archaic society, to take on the play-form.” We are an innately play-oriented species. Play serves a valuable, ritualistic function. For us today, video games can provide a return to the rituals of that magic circle. The sociologist Roger Caillois’s 1958 Man, Play and Games spoke to a “pure space” that we enter during playtime. “In effect, play is essentially a separate occupation, carefully isolated from the rest of life, and generally is engaged in with precise limits of time and place.” The truly great video games, the ones of interest to this book, evoke that pure space and help us return to the magic circle of our human past. As Drexel University digital media scholar Frank J. Lee told me, “text-based games and current games are part of the larger storytelling and play that people have been doing since the beginning of time.”


Because video games are intended to be fun, it does not necessarily follow that they are frivolous. Every new style of art has inspired the previous generation to bellyache, perhaps in part because change reminds us of our mortality. I’ve heard many laments about the time children and adults waste on video games, but since that day sitting agog in front of the TV with my nephews, I have understood that new technologies always meet with resistance and games are an important subject for cultural and artistic analysis. After all, the early Sumerian poets who once recited their epics at great length and from memory likely bemoaned the new-fangled clay tablets upon which the stories of Gilgamesh were suddenly being preserved.


In preparation for a recent transatlantic flight, I chose two video games to add to my iPad. I confirmed my password to pay for the downloads, which transferred a series of 1s and 0s representing funds I had never seen from my bank account to Apple’s App Store. I waited all of thirty seconds for the games to download over my lousy Comcast home Wi-Fi network, and then there they were. One of my new apps—if it really belonged to me—allowed me to play Warren Robinett’s Adventure (1979), or at least a version of it.


Not to be confused with the text-based Colossal Cave Adventure, Robinett’s game was published by Atari, Inc. in 1979 for play on what we now think of as the Atari 2600 home console. It sold over one million copies, and remains one of the most important and iconic video games ever made. I was overjoyed to see it included in the Atari’s Greatest Hits app and looked forward to mastering it 30,000 feet above Greenland. When the pilot finally announced that we were free to use electronic devices, I pulled out my iPad and discovered that the game looked great: the lines clean and straight, the colors bright, the movement responsive to the faintest swipe of my finger. Just seeing Adventure again after all those years—the geometric mazes and that pixel-dragon that looked a bit like a duck—brought back a flood of pleasant memories.


After five minutes I turned it off. By the time I arrived in Stockholm, I had deleted the app. Fortunately, the other game I had downloaded, Monument Valley (2014), turned out to be an incredible piece of digital storytelling and, as I discuss later in the book, one of the most affecting video games I have played. The re-developers of Adventure had created a lovely reproduction of the original, but the “aura,” as Walter Benjamin would have put it, had vanished. It felt wrong to play such a brilliant game on such a mundane device, to see Adventure so polished and shiny but also sanitized and voided of personality.


That sense of being transported back to the 1970s lingered, however, so when I got home to Philadelphia a few weeks later I dusted off my fake wood-grained Atari 2600 and purchased a copy of Adventure on eBay so I could play the game as it was meant to be played. Instead of waiting thirty seconds, I had an entire week to contemplate the extent to which I’ve come to expect instant gratification. Then the game showed up, a strip of old circuitry embedded in a casement of mass-produced, molded plastic: a perfect combination of digital and analog technologies. I powered up the console, popped in the cartridge, and the game looked awful—which was exactly what I had hoped for.


The original version of Adventure—as it appeared on my old Dell-manufactured flat screen TV, after extensive finagling with different adaptors and wires—was blurry and clunky and not remotely as polished as the app. The resolution was hideous yet beautiful, in much the same way that hearing the pops and cracks of an old LP is beautiful. I loved playing Adventure that way like I love hearing Ben Webster on a scratchy old record instead of on remastered and lifeless CDs. The scratches and crackle, or in this case the pixelated blurs and wonky motion, are essential to my enjoyment.


In writing this book, I have whenever feasible played the original incarnation of each game under discussion. I dropped quarters into arcade cabinets, loaded 5 1/2” floppy diskettes into buzzing C=64 drives, and spun tiny 3” CDs in a Nintendo GameCube. Without a single peep of complaint from Elivi, I installed a full-sized and obscenely loud Donkey Kong (1981) machine in our basement. However, with video games, and digital media in general, locating an original of a program can be futile. Newer games in particular are infinitely reproducible. It makes little sense to adhere to some false notions, rooted in nostalgia, for an authenticity that never existed. For that reason, I did not lose sleep over my inability to play Spacewar! (1962) on a PDP-1 computer or Pong (1972) on an original arcade cabinet. I tried to be respectful of Benjamin’s aura without being inexorably tied to it.


I have also focused my attention on the games that advanced the medium in creative ways. No work of history can be truly comprehensive, and this one is not. What you hold in your hands consists of a selective and ultimately subjective—and hopefully still corrective—survey. The contributions of women to video game history have been overlooked for too long, for instance. Margaret Atwood has written that, “In most conventional histories, women simply aren’t there. Or they’re there as footnotes. Their absence is like the shadowy corner in a painting where there’s something going on that you can’t quite see.” Make no mistake: this is no conventional history. I have tried to celebrate some of the many brilliant contributions, otherwise often ignored, that women programmers and designers have made to the field of video games.


When I set off to write the book, I quickly and unexpectedly found myself learning about the origins of video games in the time of World War II and their parallel growth alongside and within the military-industrial complex. My research took me to a government laboratory and dusty junk shops, to design studios and arcades, to universities, and to museums that had recently added games to their collections. I met professors and professional gamers, scientists and hobbyists, critics and game makers themselves. I designed a university course about video games and taught it online, holding virtual student conferences inside World of Warcraft. And, yes, with the help of my nephews I even learned how to play Minecraft. In fact, I played enough to suffer from Minecraft Syndrome, the effect of seeing the objects around me in real life as constituted of component blocks.


As Warren Robinett, the mind behind Adventure, has put it, “If you accept the idea that a new artform is emerging, then interviewing the genre-creators is equivalent, for a Classicist, to interviewing Homer; for an English professor, to interviewing Shakespeare.” Self-aggrandizement aside, I could not agree more. I was fortunate, in a way, that many of the most important people behind games are still alive; my conversations with Robinett and Tim Schafer and other video game designers enlivened and complicated this book. Few of the people I met would agree on what makes video games important, or if they are art or not, but every last one shared an abiding—and contagious—passion for playing games.


And what is it exactly that I came to love about video games? The works of art I value the most—Inferno and Moby-Dick, Magritte’s “The Treachery of Images” and Bartók’s Concerto for Orchestra—always and necessarily resist definition; they allow me to question my own tastes and beliefs and values. Art cannot be pinned down like a butterfly to a taxonomist’s board. Art helps me enter Huizinga’s magic circle of ritual, where cordoned off from the workaday world I can find the mental and emotional bandwidth to better mediate my relationship between the real and the mystical or extra-real. My favorite video games do precisely that.


Before we hit START, I would like to thank you, the reader who has put down the controller long enough to pick up this book. You might find that I have ignored some popular games that you’re excited about and that I’ve devoted what may feel like excessive attention to lesser-known games that I love. Please bear with me. Fortunately, as I discovered, there are enough video games, and enough kinds of video games, for everyone. The diversity of video games—and of video gamers—can be the medium’s greatest strength. The gaming community we build together is entirely up to us. Let’s play, shall we?













CHAPTER 1



epic origins


Every existent ounce of the glassine substance known as Trinitite originated at one moment and at one place on our planet. On July 16, 1945, as part of the Manhattan Project, scientists at Los Alamos National Laboratory in New Mexico successfully detonated the first nuclear bomb. The heat of the blast melted some of the desert’s quartz sand and feldspar into glassy green chunks. Currently illegal to gather, a small amount made its way to collectors and curiosity seekers in the years immediately following World War II. I keep a sample of Trinitite on a bookshelf in my Philadelphia row house. It was a gift from my friend Hans and I understand that it retains some amount of radioactivity.


Hans wrote, on the inside of the box in which it sits: “fused sand (‘glass’) from the first man-made atomic bomb.” I have held in my hand one of the rarest and most obscenely frightening substances known to humankind. The nickel-sized object is smooth and ever so slightly pockmarked on one side and as abrasive as sidewalk cement on the other. It is lustrous and beautiful. When I attempted to chip off a small piece it scratched my thumbnail, but it did eventually crack. It possessed no noticeable smell or taste.


The name of the substance is derived from the codename for that first atomic detonation: Trinity. The physicist J. Robert Oppenheimer, head of Los Alamos, famously said that the test brought to mind the apocalyptic line from the Bhagavad Gita: “Now I am become Death, the destroyer of worlds.” Another witness to the detonation was the physicist William A. “Willy” Higinbotham. As group leader of the electronics division at Los Alamos, Higinbotham was responsible for creating the timing circuits for the Manhattan Project. A little over a decade later, he invented the first video game.


The famous lines that Orson Welles added to Graham Greene’s screenplay for The Third Man, released in 1949, addressed the historical correlation of art to war: “In Italy, for thirty years under the Borgias, they had warfare, terror, murder, and bloodshed, but they produced Michelangelo, Leonardo da Vinci, and the Renaissance. In Switzerland they had brotherly love, they had five hundred years of democracy and peace. And what did that produce? The cuckoo clock.” For all its ravages, warfare has inspired innumerable artistic triumphs. So perhaps I should not have been surprised to learn that the invention of video games can be traced directly to World War II.


Higinbotham was born on October 25, 1910 in Bridgeport, Connecticut. His father, a Presbyterian minister, encouraged his interest in the sciences, and at age fourteen Willy began tinkering with radios. He graduated from Williams College in 1928 with a degree in physics and, unable to find a job at the beginning of the Great Depression, he pursued his graduate studies at Cornell University. In 1941, as the United States appeared likely to enter the war, he went to work with the experimental physicist Robert Fox Bacher at the Massachusetts Institute of Technology, where he helped adapt early, analog computing technology for military use, including a high-altitude bombing system. A few years later, it was Bacher who recruited Higinbotham to Los Alamos.


One of the figures responsible for initiating the Manhattan Project was the engineer Vannevar Bush, who helmed the US Office of Scientific Research and Development. In July 1945, The Atlantic published Bush’s essay “As We May Think,” in which he attempted to plot a new, peacetime course for scientific discovery. “Machines with interchangeable parts can now be constructed with great economy of effort,” he wrote. “The world has arrived at an age of cheap complex devices of great reliability; and something is bound to come of it.” Several weeks after the publication date of that essay, the United States unleashed atomic devastation on Hiroshima and Nagasaki.


Higinbotham was one of the physicists who, as Bush wrote, was “thrown most violently off stride, who [had] left academic pursuits for the making of destructive gadgets, who [had] had to devise new methods for their unanticipated assignments.” Higinbotham lost his brothers Philip and Frederick in the war and suffered terrible pangs of conscience about his role in the Manhattan Project. For the rest of his career, in fact, he consistently threw himself into numerous anti-nuclear proliferation efforts. He moved to Washington, D.C. to become the first executive director of the Federation of American Scientists, which sought to call attention to the humanitarian consequences of scientific research. Soon thereafter, he accepted a position at Brookhaven National Laboratory, founded by the Atomic Energy Commission in 1947 on the grounds of a former US Army base in east-central Long Island. Higinbotham took the job, he said, because he “wanted to be involved in instruments and also be at an institution that wouldn’t complain if [he] continued to be active in arms control.”


Beginning in 1958, at the height of the Cold War, Brookhaven instituted annual visitors’ day celebrations so the public could learn more about the scientific discoveries their tax dollars were funding. By that time, Higinbotham had become head of the Instrumentation Division, the official purpose of which was to “develop state-of-the-art electronic instruments to help scientists collect and analyze data that would come from the big machines built for smashing the atom.” For Visitors Day, he created an interactive exhibition, one that would demonstrate the application of the government’s technological innovations in a way that the general public could understand. Using a Donner Model 30 analog computer—and basing his work upon the calculation of ballistic-missile trajectories—Higinbotham created a two-player tennis simulation. Today we would immediately recognize what he called Tennis for Two as a precursor to Pong.


The era’s analog computers differed from our current digital machines in many ways, and the distinctions would be the cause of debate among video game historians for decades to come. In a digital computer, such as the ones eventually used to program and play Spacewar! and every subsequent video game, a central processing unit (CPU) converts numbers to graphic representations on a display monitor. An analog computer, by contrast, does not get programmed so much as assembled: the organization and arrangement of the physical components themselves create the gameplay. Some gamers continue to believe, for that reason, that Tennis for Two was not a video game at all.


Higinbotham’s blueprint-sized diagram for Tennis for Two depicted how a complicated network of physical circuits and relays would employ electrical and mechanical processes to simulate the flight of a tennis ball back and forth over a simulated net. With the schematic in hand, Higinbotham enlisted the engineer Bob Dvorak to assemble the computer and connect it to an oscilloscope, the globular screen of which was more commonly used to display the jagged lines of signal voltages. “By all accounts,” according to a pamphlet published by the Instrumentation Division, “the game was a huge success. Willy Higinbotham was amazed that people were lined up completely around the gym to wait their turn to play.” To appreciate the technological marvel of Tennis for Two, imagine trying today to create a playable version of Minecraft on a contraption made out of Lincoln Logs, wires, and a few 9-volt batteries hooked up to an Etch A Sketch.


In 1997, for the fiftieth anniversary of Brookhaven’s founding, the human resources department organized a celebration for the lab’s staff and their families. Like those early Visitors’ Days in Higinbotham’s time, it was also open to the public. To commemorate the occasion, Dr. Peter Z. Takacs, director of the Optical Metrology Lab in the Instrumentation Division, agreed to recreate Tennis for Two using vintage technology and computing equipment. “I’ve always been interested in historical stuff,” he told me. “We’ve got to preserve our history. When the call came around, knowing what Willy Higinbotham had done here, I said, let’s see if we can recreate history.” The task was actually more daunting than it had been in Higinbotham’s time, since many of the components were harder to find. Unable to locate a Donner Model 30, Takacs and his team relied on old photographs and 1950s-era technology journals to make a version of Tennis for Two for modern, solid-state components.


Locating and restoring the vintage equipment were not the only challenges. The schematics at his disposal were wrong. Higinbotham’s original plans contained any number of errors, which Dvorak had corrected while assembling Tennis for Two, but never recorded. Further confounding any attempt at authenticity, Higinbotham’s original, hand-drawn schematic for Tennis for Two has mysteriously disappeared. Takacs was forced to work from a photocopy. Then there was the fact that there was no information at all about the controllers that allowed the players to serve the ball and control the angle of a return volley. Nevertheless, Takacs succeeded in recreating a playable version. A photograph from that event shows a wooden table on which a newer model Techtronic oscilloscope had been wired to a circuit board that simulated an analog computer. Next to the table, a bulky DC voltage power supply stood at the ready. Behind the gaming equipment, Higinbotham looked down in approval from a display board.


Takacs dusted off the recreation again in 2008 for the game’s semicentennial, by which time he had found a vintage DuMont type 304 cathode-ray oscilloscope. With an audience of 200 watching a simulcast on a larger screen, the game failed to function correctly and sparks flew in the exposed wiring. Takacs and his team managed to re-solder the board and make the game operational again within forty minutes. Since then, they have continued to find more vintage equipment to replace the newer parts. Every year that goes by, Takacs’s wondrous recreation steps further into the past.


I recognized that Takacs’s name was Hungarian and I assumed he or his family had emigrated to the United States, perhaps as part of the so-called “Class of 1956,” when many scientists and artists fled Budapest during the Hungarian Revolution and subsequent crackdown by the Soviet regime. As it turned out, that was not the case. When I reached out to him via e-mail, he responded promptly to inform me, “The game is currently non-operational, as we had some problems connecting it to the Donner analog computer and have not solved them all.” He had found the old computer on eBay. Nevertheless, I accepted his generous invitation to visit Brookhaven and after making the appropriate arrangements with the Public Affairs office I jumped in my old Toyota Echo and drove 180 miles to see what I regard as the birthplace of video gaming.


The sprawling Brookhaven National Laboratory sits in an otherwise rural pocket of Long Island, due south across the sound from New Haven. A narrow, tree-lined road leads to a security station, where I showed my photo ID and received a clip-on nametag, a map of the 5,265-acre campus, and a bright yellow VEHICLE AUTHORIZATION CARD for my dashboard. I had never been to a government laboratory. Unlike a typical university campus, which must keep up outward appearances to attract students and their parents’ money, Brookhaven’s buildings were purely functional. Driving toward the Instrumentation Division, located next door to the National Synchrotron Light Source on the aptly named Technology St., felt a bit like going back in time. I could not envision a better place to witness a marvel of vintage technology.


Brookhaven reminded me of those black and white science fiction movies from the 1950s in which an experiment at the lab would go terribly, terribly wrong and the beatnik boyfriend of the scientist’s daughter, allied temporarily with a Jeep full of soldiers, must save everybody living within twenty miles from the giant radioactive iguana. In reality, Brookhaven is thoroughly modern, operating under the aegis of the United States Department of Energy, a direct descendent of the Atomic Energy Commission. In addition to 3,000 or so in-house scientists, technicians, and support staff, other physicists and chemists travel from around the world to use the facilities, which include the New York Blue Gene, the world’s fifth-fastest supercomputer.


I arrived a few minutes early, parked the car, and looked over my notes one more time. I knew that Takacs focused on optical metrology, but previously had no idea what that meant. Fortunately, one of the players in my regular Dungeons & Dragons game, Jim, is a physicist who at the time worked for DuPont. He was excited to provide some background information. As Jim explained it, optical metrology deals with the precise measurements of lenses, such as in satellite-imaging technology. I also learned that Takacs had developed a potentially revolutionary machine called the Long Trace Profiler, which could detect the most miniscule errors in the surface of a mirror. And yet he still found the time to remake Tennis for Two.


Takacs met me in the lobby of the Instrumentation Division. In his early sixties, I guessed, he wore glasses and had a trimmed, white beard. Having grown up in New Jersey, he did not speak a lick of Hungarian and gently corrected my pronunciation of his name: it was “Tack-axe” and not the magyarul-sounding “Tock-ahtch.” Then he showed me around.


Laminated posters celebrating the Instrumentation Division’s many achievements decorated the long hallway. On one side, I spotted a photograph of Willy Higginbotham’s original Tennis for Two display. It depicted an entire row of complex machines—with wires, knobs, dials—occupying a long banquet table. Takacs pointed out the second machine from the left, a tiny oscilloscope in front of which were two small controllers and a strange object I could not make out. In the building, there were any number of labs and offices in which some of the nation’s brightest minds conducted cutting-edge experiments and contributed, on a daily basis, to the scientific progress of our species—and I was there to see the non-functional recreation of a video game.


Takacs led me to his basement office. He worked in what had once been a Cold War-era Emergency Relocation Center bomb shelter. The concrete walls were two feet thick. The shelter had once boasted its own generators, ventilation system, and a communications room separated from the rest of the facility by an automated blast door so that those hiding from a Trinity-like mushroom cloud could remain in radio contact with whatever government agencies had not yet been annihilated. While the rest of the world burned, Higinbotham could have still enjoyed a pleasant game of video tennis.


The 300-pound Tennis for Two contraption sat on an old A/V cart, the kind on which a high school teacher might wheel in a TV and VHS player. On the uppermost of the cart’s two shelves sat a Donner 3230 “Problem Board,” with an unruly braid of wires connected to the network of circuits on the lower shelf. A smaller combination of wiring led from those circuits up to the HAL 9000-like Dumont oscilloscope that had been placed above a Donner Analog Computer Model 3400, which resembled an old-fashioned telephone switchboard. Takacs plugged in the power supply and the machines hummed to life. On the oscilloscope, we could discern the vertical line of the tennis net and the white ball that the shiny, fabricated-metal controllers should have allowed us to hit back and forth. I asked about the item I could not identify in the original 1958 photograph upstairs. That had been an ashtray—one artifact Takacs had not yet managed to find.


Clicking the controller button created a mechanical snapping noise that originated from the circuit boards on the bottom. “The interesting thing is the sound,” Takacs said. “That’s the unintended consequence.” Once the machine warmed up, we got a bit more of a vertical lift on the ball, but it would not go far enough to reach the net. All the same, we spent a few minutes hitting the listless ball back and forth.


Today we take the supposed fealty of sports-simulation games like the Madden and NBA 2K series for granted, but seeing a tennis match represented on an oscilloscope made me reconsider the entire genre. Tennis for Two reminded me of René Magritte’s “The Treachery of Images.” An illustration of a tobacco pipe fills most of the 25”x37” canvas. At the bottom of the picture, Magritte painted the words “Ceci n’est pas une pipe.” This is not a pipe. Of course it’s not a pipe, not any more than a green sewer pipe in Super Mario Bros. (1985) is a pipe: it is a representation of a pipe made with oil paint or pixels. The distinction that Magritte illustrated—between a thing and a representation of that thing—points to the ways in which the video game medium can provide more than mere distraction and entertainment. No one would mistake Tennis for Two for a real game of tennis. Mimesis is not the point; realism is secondary to a representation’s ability to pose questions about reality itself.


A representation is often a depiction of a thing’s essential components or features. Some years ago, I spent a few hours birding with David Allen Sibley, author and illustrator of our era’s definitive manual for birdwatching. He told me that he doesn’t paint portraits of specific birds he sees, but instead combines elements of many examples in order to form something like an idealized version of each species. A similar idea is at work in “The Treachery of Images” and Tennis for Two. Seeing an object broken down to its basic parts—racket, ball, net—can provide a sort of perspicuity, and a healthy reminder that the world might be simpler in some regards than we frequently make it out to be. Video games, even crude ones, can provide the necessary distance from which we can more clearly see the world, and ourselves.


Takacs and I pored over some archival documents and photographs, then returned upstairs to a conference room. I looked out the window to make certain no mushroom clouds had appeared on the horizon. His career had begun at an important moment for his and every related field, not to mention for the rest of the world. “I was around for the transition from analog to digital,” he said. I asked him to expand on the technological changes he had experienced firsthand:




When I was a kid, all the TVs were vacuum tubes. If you had a problem you took the tubes out and took them to the tube tester at the super market. When I got to graduate school at Johns Hopkins, all the students were required to take advanced lab. One of the things in advanced lab was electronics. My advisor was in charge of the lab and he was making the transition from analog to digital. He was getting rid of all the analog stuff and we were learning TTL [transistor-transistor logic] circuits and stuff like that. That was the transition period. I started graduate school in ’69, so that would have been the early ’70s. By the time I finished grad school, it was pretty much all digital, everything.





According to Takacs, the transition helped popularize video games, because all of a sudden, a program became infinitely reproducible.


Since we now play video games on so many different platforms and devices, I have always tended to use the terms “video game” and “computer game” interchangeably. Takacs, however, pointed out a possible discrepancy. To him, whereas a digital “video game” could be reproduced and made playable on multiple machines, an analog “computer game,” like Tennis for Two, had only one iteration. Beyond that, he said, “you could make the distinction that a computer game is something that requires a processor with logic, some kind of logic circuits.”


Takacs had discussed this distinction with Ralph Baer, the man many consider to be the father of video games. “You have to be careful,” Takacs told me. “His position is that Willy Higinbotham’s isn’t really a video game—and it’s true. It’s not a video game. It’s a quasi-computer game. The computer happens to be an analog computer. It’s not something that you can plug into your TV or computer screen now and run.”


By my thinking, digital games also often have many hardware-specific operations. And even Tennis for Two could be—and has been—simulated. I have trouble drawing a clear distinction between video games and computer games and, for that reason, I continue to think of Tennis for Two as the first video game. That said, I do understand why Baer, attending to his own immortal place in history, wanted to believe otherwise. Takacs appreciated that these distinctions are difficult to pin down. “How would you classify World of Warcraft now?” he asked me. “Would you classify it as a computer game or a video game? There’s a blurring now of what is computer versus what is a purely video display.”


When our conversation ended, Takacs escorted me back to the lobby. Whether it was because he didn’t want to go back to work just yet or because I didn’t want to face Long Island traffic again so soon, we kept chatting. He told me about growing up in what was once a Hungarian enclave in the New World. “My grandfather,” Takacs explained, “ran a bar in New Brunswick, where I grew up. My father worked there for a number of years when I was a little kid. He would take me in there. They had the pinball machines—it was the sound I remember most.” To him, the analog noises of Tennis for Two were redolent of the mechanical tavern games of his childhood. Those otherwise lost sounds, like Proust’s petites madeleines, recalled a bygone era. Takacs had succeeded, despite the odds and immeasurable difficulty, in creating a new aura for Higinbotham’s old game. I taught him some curse words in Hungarian and got back in the car for the return drive to Philadelphia.


Playing Tennis for Two—or almost playing it—in an atomic-bomb relocation shelter, of all places, felt perfectly natural: one of Willy Higinbotham’s inventions offered unlimited destructive capability and the other unbound creative promise. I wondered, if only for a moment, which will ultimately have a more profound effect on humankind.













CHAPTER 2



era of innovation


For one Russian man, permanently changing the course of human history took only an hour and forty-eight minutes. On April 12, 1961, Yuri Alekseyevich Gagarin crammed himself into an eight-foot-wide capsule atop a twenty-story-tall rocket and soon became the first earthling to break through our atmosphere and reach space. Back on the ground, the officials at the Tyuratam Missile Range launch site on Kazakhstan’s desert steppe had prepared three press releases, and it was not until twenty-five minutes after liftoff that they could shred the two announcing Gagarin’s disintegration.


The short and slightly built cosmonaut orbited the earth once, with the automated controls of the vessel locked to prevent a costly human error, and then reentered the planet’s gravitational pull. At 23,000 feet he ejected from the capsule. By the time the parachute landed Gagarin near the Volga River, some five hundred miles southeast of Red Square, he had already rebooted humankind’s relationship to our planet and the cosmos. He was twenty-seven years old. Decades later, the computer programmer Steve “Slug” Russell would cite Gagarin’s achievement as inspiration for one of the most influential video games ever made: Spacewar! “In 1961, something happened,” Russell once told another famed video game designer, John Romero, co-creator of DOOM (1993). “The space race was on.”


The Russians had put a man into orbit and the following month the United States launched its first astronaut in what would turn out to be a suborbital flight. The consolidation of scientific research necessitated by World War II had led to the age of computers as well as new tensions between the United States and the U.S.S.R. Russell’s pioneering video game addressed those current events head-on. For the first time, the medium proved topical and reflective of the evening news.


If Tennis for Two was in a sense born of World War II, then Spacewar! was a child of the Cold War. The connections between scientific work for the military on the one hand, and for video games on the other, persisted throughout the early postwar period. The mathematician Norbert Wiener, for instance, developed new automated technologies for anti-aircraft guns during World War II. Later, after the atomic bombing of Japan, he refused to accept government funding for his research and instead took an academic position at Higinbotham’s former place of employment, the Massachusetts Institute of Technology. In 1948, Wiener published a landmark book, Cybernetics: Or Control and Communication in the Animal and the Machine. Not long after Higinbotham introduced Tennis for Two to the world, Wiener revised Cybernetics and updated it, adding new chapters including one titled “On Learning and Self-Replicating Machines.” In it, he proposed a radical idea: “In engineering, devices of similar character can be used not only to play games and perform other purposive acts but to do so with a continual improvement of performance on the basis of past experience.” That is, Wiener sought to quicken the advent of “learning machines” capable of playing “a competitive game like checkers” and even improving in skill with each subsequent game.


As a student at MIT, Steve Russell was among the first to accept the implied challenge. I would like to imagine that he and his fellow proto-hackers of the Tech Model Railroad Club (TMRC) student club sought out Weiner for advice and inspiration as they began work on a game that allowed players to control rocket ships and battle in outer space. Housed in the basement of the building where radar was invented, the TMRC geek collective collaborated on the ultimate hack. While today we think of hackers as vandals—and sometimes anonymous do-gooders—who gain illegal access to computer systems, back then the word “hack” referred to a clever modification to an existing program or system. Russell apparently fit right in among those brilliant misfits.


Born in 1937 in Hartford, Connecticut, Russell’s interest in computer science began early when his uncle, a professor at Harvard, got him a tour of the university’s IBM-made Automatic Sequence Controlled Calculator, also known as the Mark I computer. He earned a degree in mathematics from Dartmouth College in 1958 and then joined the Artificial Intelligence Project at MIT, where he received an advanced degree in Electrical Engineering and Computer Science. In addition to inventing Spacewar!, he is also known for writing the first implementation of the previously theoretical Lisp programming language. He has claimed that he doesn’t know how he earned the nickname “Slug.”


When Russell arrived at MIT, as he put it, “the biggest computer available was an IBM 704. That machine was a vacuum tube computer that needed about 2,000 square feet of false floor and an extremely enthusiastic air conditioning system to work.” The lab work was funded by the Pentagon. In September 1961, the Digital Equipment Company donated the prototype of its revolutionary PDP-1 computer to the university. Instead of vacuum tubes, the PDP-1 employed transistors. The manufacturers had succeeded in substituting analog parts—such as those Higinbotham had assembled—with solid-state transistors.
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