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To Felix, Maya, Milo, and Molly.

And especially to Zanny.

Love you, all of you, always.




What we are creating now is a monster whose influence is going to change history, provided there is any history left, yet it would be impossible not to see it through, not only for military reasons, but it would also be unethical from the point of view of the scientists not to do what they know is feasible, no matter what terrible consequences it may have. And this is only the beginning! The energy source which is now being made available will make scientists the most hated and the most wanted citizens of any country.

—John von Neumann, while working on the atom bomb, 1945




Introduction

The Sweetness

This book is about intelligence. On the one hand, it’s a portrait of a remarkable human, a chess prodigy, a Nobel laureate, a polymathic thinker. On the other hand, it tells the story of his quest to build remarkable machines: systems that are intuitive, creative, and even original. At some point in the not-so-distant future, artificial intelligence will beat human intelligence at almost every mental task, and to say this marks a watershed would be a parody of understatement. Artificial intelligence heralds a transformation more profound than anything since Homo sapiens acquired the capacity for abstract thought, some seventy thousand years ago.

I first met Demis Hassabis, the remarkable human, in the mid-2010s: an elfin figure with dark hair falling forward toward angular eyebrows, his face framed by standard-issue spectacles. Already a star technologist and the possessor of a comfortable fortune, he seemed much younger than his thirty-eight years. Smooth-skinned, slight of build, he came across as a phenomenally articulate youth rather than a staid adult. He would appear onstage at conferences dressed in a boyish crewneck and loose slacks. “AI is the technology of making machines smart,” he began one typical performance in 2015, stating his premise in the plainest form possible.

What he said next was what got your attention. Hassabis embarked on an explanation of his life’s purpose: the pursuit of machine superintelligence. Growing up in North London, he had decided that two fields of inquiry stood out: physics and neuroscience. Physics explains the external world, from the behavior of particles to the functioning of the universe. Neuroscience explains the internal world—the neurons and synapses and electrical pulses that constitute intelligence. Later, at some point in his twenties, Hassabis had concluded that neuroscience was the more important of the two: The internal trumped the external. Intelligence is fundamental; it is the root of all else. It is the mechanism through which humans perceive reality.

Still speaking plainly, as though he were saying that he’d wash the dishes after lunch, Hassabis invoked the eighteenth-century philosopher Immanuel Kant.

“The mind interprets the world,” Kant had declared.

“It’s the mind that creates our reality around us,” Hassabis now said, by way of emphasis.

The question was how to comprehend intelligence. Here Hassabis pivoted to a second intellectual giant, the Nobel laureate Richard Feynman. “What I cannot build, I do not understand,” Feynman famously remarked, and Hassabis clicked on a controller in his hand to display a slide of the great physicist. Following Feynman’s dictum, in order to grasp human intelligence, scientists would have to build an artificial analog: a machine that mimicked human thinking. AI’s practical or profit-making potential was a secondary concern. The youthful figure on the stage wanted “to understand our own minds better.”1

Hassabis delivered this sort of talk repeatedly at tech gatherings in the 2010s, and the faces in the auditorium would seem both rapt and mystified. The boyish philosopher onstage was clearly not a stereotypical entrepreneur peddling a hot app that promised untold riches. He was offering a cocktail of computer science and neuroscience, with the grand prize being enlightenment. Later, I learned that when Hassabis had founded his company, DeepMind, back in 2010, fellow scientists had rolled their eyes, believing the construction of humanlike AI to be impossible. Almost every potential investor had turned Hassabis away, observing that enlightenment is not a business model. But Hassabis had nonetheless scraped together funding and persuaded gifted researchers to join him, all on the strength of his exhilarating vision. It didn’t feel quite adequate to describe that vision in conventional language. The term artificial intelligence was too bloodless. Hassabis wanted nothing less than to build an omniscient machine: a machine through which we could better understand ourselves; a machine that would unravel the infinite mysteries of physics; a machine that would occupy, effectively, that position in the cosmos that religious believers once ascribed to an all-powerful divinity.

I HAD LONG BEEN fascinated by the predicament of scientists in society. In one sense, scientists are just seekers of truth, a seemingly uncontroversial mission. In another sense, they are the destroyers of all things: our jobs, our ways of thinking, potentially even our existence. Artificial intelligence stands accused of threatening humans in all these ways, and Hassabis understands the full spectrum of doom scenarios. Many leading creators of AI, including a few at DeepMind, fear that circuits-and-silicon intelligence may eradicate the flesh-and-blood variety: that the advent of AI could be the last event in human history, as the extreme pessimists put it. Even if these nightmares of annihilation are speculative, risks ranging from deep fakes to terrifying weapons are certain to materialize, as is economic, political, and philosophic turmoil. And so Hassabis has had to grapple with the central quandary of his life’s work. Given the evident dangers from AI, why would a scientist want to create such a technology?

There are two familiar answers—one generous, one troubling. The generous theory holds that humanity will contain the risks inherent in AI while reaping vast benefits from its upside: breakthroughs in medicine and science, inventions to contain climate change, not to mention advances that counteract the very dangers stressed by AI pessimists. We may fear, for example, that future children will never learn to write—if AI chatbots generate text on demand, why bother? We may further fear that, if children cannot write, they will not be capable of thought—and if humans cannot think, what are they? But set against these reasonable anxieties, there is the rosier vision: that chatbots will excel as infinitely patient tutors, creating bespoke quizzes, grading students’ answers instantly.

This optimistic vision of AI discovery has history in its corner. Past innovations from gunpowder to nuclear fission have made wars more terrifying and accidents more lethal. A few particular inventions—cigarettes, or social media that destroy attention spans—are probably net negative. But the general effect of technological change has been to amplify our experience and extend our lifespans, and the very act of creating new technologies is intrinsic to being human. As the techno-optimist Reid Hoffman puts it, it makes no sense that “we still tend to view technology as a dehumanizing force instead of the thing that makes us, us.”2 To Descartes’s dictum, “I think, therefore I am,” perhaps we should add: I imagine, therefore I am; I hypothesize, therefore I am; I invent, therefore I am. The urge to invent lies deep within us.

Such is the generous explanation of AI inventors’ motivations. The second, troubling interpretation is best captured by a story about Geoffrey Hinton, the delightful academic father of AI and the recipient of a Nobel Prize in 2024—the same year that Hassabis was honored. Ever since I came upon Hinton’s tale, it has haunted me.

Hinton is well known for his prickly sense of principle. As a young professor he left the United States for Canada to avoid depending on research grants from the US military. In 2023, when AI systems began to exhibit human fluency, he quit a lucrative position at Google, partly to speak publicly about the dangers of powerful machine intelligence. But the haunting story I remember reveals another side of the great man. It illustrates the predicament of the inventor who sees an opportunity to usher something tremendous into the world. The thrill of discovery—the Icarus instinct—is simply overwhelming.

One day in the spring of 2015, Hinton delivered a speech at the Royal Society in London. After the presentation, a journalist spotted him talking to the Oxford philosopher Nick Bostrom.3 Hinton was telling Bostrom that he did not expect machines to be properly intelligent for a long time. But once the technology began to work, it would be impossible to prevent people from abusing it.

“I am in the camp that is hopeless,” Hinton informed Bostrom.

“In that you think it will not be a cause for good?” Bostrom inquired.

“I think political systems will use it to terrorize people,” Hinton answered.

“Then why are you doing the research?” Bostrom asked.

“I could give you the usual arguments,” Hinton replied. “But the truth is that the prospect of discovery is too sweet.”4

Hinton was echoing J. Robert Oppenheimer, the creator of the atom bomb. “When you see something that is technically sweet, you go ahead and do it,” Oppenheimer said. “You argue about what to do about it only after you have had your technical success.”

Later, Hinton regretted his line. “It was very apt. That’s why I wish I hadn’t used it,” he told me.5

Discovery is too sweet. Is this what drives scientists to pursue technology that threatens to upend society? Reid Hoffman may be correct that the act of invention is intrinsic to being human. But this raises the possibility that humans will carry on inventing until they eventually go too far. Must the rest of us resign ourselves to being hostages?

IN THE YEARS since that conference talk in 2015, Hassabis and his company have racked up astonishing achievements. In 2016, DeepMind—a small British research group now owned by Google—solved a grand challenge in computer science, creating a system that surpassed the intuitive brilliance of the world’s best players of the ancient board game of Go. In 2020, DeepMind solved a second grand challenge, in biochemistry, stitching together thirty-two algorithms to divine the shape of nearly all the proteins in nature: This was the breakthrough for which Hassabis shared the Nobel Prize in Chemistry. In 2025, by now facing stiff competition from follower labs in Silicon Valley and China, DeepMind was among the front-runners in the race to build intelligent chatbots, and it led the field in AI technologies for video generation, drug discovery, and mathematics. Back when he had founded DeepMind, Hassabis had promised to build a Manhattan Project for AI, and that was exactly what he now delivered. It was as though the spirit of Los Alamos had been transported to a neighborhood of trendy restaurants and boutiques clustered around a nineteenth-century train station in London.

In late 2022—coincidentally, right when DeepMind’s fiercest rival, OpenAI, set off an artificial intelligence frenzy by releasing its conversational companion, ChatGPT—I pitched Hassabis on the idea of a book about DeepMind. It would be a start-up adventure story, an exploration of AI, but also an investigation of the motivations and passions that drive him. Up to a point, Hassabis stands for a type: The missionary entrepreneur and out-of-the-box scientist who, through brilliance and extraordinary drive, emerges as the right person for a particular moment—in this case, the moment when hardware and software and data have aligned to make superhuman intelligence possible. But at a deeper level, Hassabis provides a window on life’s eternal enigmas. What drives people to act? What is their purpose?

Believing that societies will never trust inventors of transformational technologies unless they understand what makes them tick, Hassabis agreed to the deep access I needed. Over the next three years, we talked for a total of about thirty hours, and I interviewed more than a hundred members of his entourage, inside and outside DeepMind. During this process, Hassabis revealed himself as an extraordinary consumer and teller of stories—his outlook is shaped by novels and movies, and his gifts as a leader are bound up with his genius for narrating his experiences. The many surprises that followed form the basis for this book. But one in particular has stuck with me.

On a late summer day in 2023, I met Hassabis at a café in a North London park, close to the neighborhood where he had spent his childhood. We sat at a weather-beaten wooden table beside a yellowing brick wall, surrounded by humdrum lunchtime conversations. To my left and behind me, two middle-aged women chatted about a friend’s medical diagnosis; in front, a salesman with a file of papers discussed business on his smartphone. The weather was extraordinarily hot for London, and the sun beat down on Hassabis, who, now sporting fashion-forward glasses and a shaved scalp, had nothing to protect him. But he didn’t seem to mind. The heat, the moss-patterned bricks, the quotidian chatter at the neighboring tables: Both of us were soon oblivious. For there, seated on a paint-peeled chair, Hassabis was in full flow. Ideas and allusions poured out of him in a torrent. I thanked Steve Jobs for the device on the table that captured every word of it.

The true reason to build artificial intelligence, Hassabis was now saying, went beyond Kant and Feynman. The goal was to draw closer to what might be called God—to the intelligence that may presumably have designed everything around us.

“I am first and foremost a scientist,” Hassabis began. “My goal is to understand nature.

“But doing science is, sort of, like reading the mind of God. Understanding the deep mystery of the universe is my religion, kind of.

“We humans, we have these faculties. The world is understandable. But why should it be that way? I think there is a reason.

“Computers are just bits of sand and copper,” Hassabis continued, now sounding more urgent. “Why should these combine to do anything? I mean, it’s absurd! The electrons move around and then that creates an AI system that can defeat a Go master? Why should that be possible?

“This table, Sebastian!” Hassabis rapped his palm on it for emphasis. “Why should it be solid?

“This is beyond evolutionary coincidence. We can build electron microscopes and interrogate reality down to the most minute level. We can build systems that detect black holes colliding more than a billion years ago. I mean, what is this? What the hell is going on here?”

There was a pause, but Hassabis was not yet finished.

“I sit at my desk at two a.m., and I feel like reality is staring at me, screaming at me.

“Literally, screaming at me. Trying to tell me something if I could just listen hard enough.

“That’s how I feel every day. So, you can see why I’m trying to build AI. I’ve felt that since I was very young: that there’s a deep, deep mystery about what’s going on here.

“You can frame it how you want. You can call this God’s design, or you can say it’s just nature. I’m open-minded about the description, and I don’t know what the answers will turn out to be. But at the moment we don’t really know what time is, or gravity is, or any of these things. So there is a mystery waiting to be solved, and it encompasses just about everything.

“I would like to understand before I croak. I would like to understand, and then I’m perfectly fine to shuffle off my mortal coil.”

AS I FINISH this book, in 2026, a new kind of intelligence is being willed into the world by a remarkably small number of people. Each of them is driven by a particular mix of curiosity and hubris, vanity and avarice, idealism and craving, and the sobering reality is that, for better or worse, the quality of their characters will affect society. The good news is that Demis Hassabis, who blazed the trail followed by rivals, is decent and public-spirited and wants the best for humanity. He has ego, to be sure. He is fearsomely competitive; his sense of destiny, as the developer of AI, borders on the messianic. But his goal is scientific enlightenment, not money or power. The spiritual language in which he sometimes couches his mission underscores how seriously he takes it.

Some readers, sick of the arrogance of tech overlords, may find this verdict difficult to swallow. In the years since the 2008 financial crisis, which humbled the lions of Wall Street, Silicon Valley has emerged as the new epicenter of commercial power, stoking the hubris and hypocrisy of some of its leaders. The overweening self-righteousness of the most voluble tycoons has discredited the idea that messianic innovators can possibly be well-intentioned. But there is no necessary connection between making a fortune in the Valley and egomania unbound, and nor is it fair to paint the technology sector as a bastion of anarcho-libertarianism. For every Donald Trump supporter in the tech industry, there are multiple progressives.6 For every avaricious egotist, there is also a Bill Gates, who has dedicated much of his Microsoft fortune to improving the life expectancy of the world’s poorest. Moreover, Hassabis himself is a figure apart. Not by coincidence, he has chosen to remain in London, far from the Valley’s hype and commotion. In his dreamier moments, he talks of retiring to a university and spending time with his first loves—physics and neuroscience and philosophy.

For now, Hassabis is not sheltering in an ivory tower—far from it. He is at the roiling epicenter of a capitalist fight over AI: a fight that is playing out at a time when global and national regulators seem unlikely to contain the fallout. Indeed, it is hard to imagine a more explosive coincidence of a transformative scientific shock, unstable geopolitical competition, and seething political chaos in the United States, the country ordinarily most likely to lead an effort to safeguard a Promethean technology. In these volatile circumstances, Hassabis’s struggle to stay true to his personal values is a defining story of our times. He wants to do good, but can he be good? He understands the dangers of AI, but what can he do to contain them? J. Robert Oppenheimer created the atom bomb, but he could not control its use. Perhaps this is the privilege and fate of all history’s great scientists.




CHAPTER 1

Destiny

Partway through his doctoral research in neuroscience—when he had already been a chess master, a video game designer, an amateur theoretical physicist, an entrepreneur, a computer scientist, and five-time world champion at the international Mind Sports Olympiad—Demis Hassabis discovered a work of science fiction that made sense of who he really was. The book, called Ender’s Game, by Orson Scott Card, tells the story of a diminutive boy genius who is taken from his family and sent off to a space station. There, at an intergalactic battle school, Ender is manipulated by adults, bullied by classmates, and put through extreme mental testing, all to discover whether he can shoulder responsibility for the survival of the human race. By dint of grit and talent, Ender rises to the challenge. At the climax of the novel, he outwits an army of alien invaders, destroying their armada and saving planet Earth, though the question of whether he committed genocide in the process hangs over the outcome.

Hassabis was around thirty years old when he discovered Ender, and he was so taken with the story that he asked his wife to read it. She told him she felt sorry for the central character—a boy deprived of childhood and harnessed to a mission chosen for him by adults. But Hassabis identified powerfully with Ender. He, too, had been a diminutive boy genius, socially isolated by his own prodigious talent. He, too, had undergone extreme mental testing, and was consumed by a desire to make his mark on the universe; one of his ambitions was to surpass his scientific heroes, Newton and Einstein, and “understand the fabric of reality itself.” The fable of Ender—a gifted, bullied boy who saves all humanity—tapped into Hassabis’s deepest preoccupations, even if (especially if!) the savior had been required to pay an immense personal price.

Some fifteen years later, now in his midforties, Hassabis sat across from me in a London restaurant, reflecting on the power of this tale. We had not stumbled on the subject by accident. Hassabis had suggested that I read the novel in advance of our first long conversation; this was a subject he wanted to tackle. If I was to get to know him, I would have to understand his science-fiction alter ego: to see the capacity for endurance, the ability to suffer and still soldier on. Like Ender, Hassabis had dedicated every fiber of his being to the accomplishment of a mission, which was why he worked night shifts from ten in the evening until around four in the morning in addition to his normal office hours. Like Ender, Hassabis felt a burden of responsibility. “If you are trying to solve humanity’s problems and understand the nature of reality, you don’t have any time to waste,” he said.

I described this conversation to Shane Legg, one of the two cofounders who teamed up with Hassabis to form the company DeepMind. Back in 2010, when the pair of postdocs at University College London had begun fusing computer science and neuroscience, had Legg realized that he was hitching his career to someone so possessed?

At first, Legg answered warily. “I don’t know if I was teaming up with a real-life Ender,” he began.

But then he continued, weighing his words deliberately. “Demis has an extraordinary level of determination. Unlike pretty much anybody. Astonishing, incredible determination. That’s his most defining characteristic. Just unbelievable determination.”

“What do you mean?”

“He works, sleeps, eats, breathes the mission, twenty-four hours a day. To a degree that I just haven’t seen with other people.”

“No hobbies?”

“Football. Big fan of Liverpool. But other than that, it’s the mission.”

“And that was evident even back when you met him, more than a decade ago?”

“Always,” Legg answered.

His face flickered, as though a memory had stirred somewhere just below the skin.

“Demis tells a story about his father saying that whether you win or lose, the really important thing is that you try your best. And Demis says he took that very literally. As in, absolutely try the absolute, absolute, absolute best you can possibly do, pretty much to the point of breaking yourself.

“That’s how he is, twenty-four seven.”

I nodded, kept eye contact, and hoped Legg would continue.

“I don’t think his father meant his comment in quite that literal sense,” Legg reflected. “Like, ‘try your best’ wasn’t supposed to mean ‘try literally to the point of destroying yourself, go absolutely, completely 100 percent.’ But that’s how Demis understood it.

“There is no 50 percent mode in Demis. There is not even a 99 percent mode in Demis. There is only 100 percent.”1

DEMIS HASSABIS was born in modest circumstances in Finchley, North London, in July 1976. He was the eldest child of a Chinese Singaporean mother and a Greek Cypriot father, which made him an exemplary product of one of the world’s great melting pots. His mother had grown up in poverty, spending part of her childhood as an orphan on the streets of Singapore, eventually finding shelter with a benevolent relative and moving to London to study nursing.2 When Demis was small, she worked as a sales assistant at the John Lewis department store and took part-time jobs as a cleaner. Demis’s father had been the first from his family to attend university, but he was too much of a bohemian free spirit to abide office work. He was an aspiring singer-songwriter and sold toys out of the back of a beaten-up red Volkswagen van.

In contrast with his family circumstances, the young Demis’s talents were not at all modest. When he was four, he climbed up on a chair to watch his father play chess against his uncle. Within a few weeks, he had mastered the game well enough to defeat adults. At five, he began competing in tournaments, sitting on a telephone book on top of two stacked chairs so that he could get his head above the table, and frequently beating older kids. A primary school teacher noted his unusual mix of levity and seriousness. Demis was “sparkling.” He was also relentlessly competitive.3

When Demis was six, he qualified to compete in the British Under 14 championship, winning two of his matches before falling asleep at the table when a game stretched into the evening, way beyond his bedtime. After watching the two victories, Leonard Barden, the beloved patriarch of English chess, approached Demis’s father. Barden had played internationally during the 1950s and 1960s, later becoming a well-known chess columnist and television commentator. Now he sought out Demis’s father to deliver the kind of message that parents love and dread.

“Your son is the best six-year-old I’ve ever seen,” Barden said.

“What are you going to do when someone tells you that?” Hassabis reflected. “My parents were fairly normal people living fairly normal lives. And a renowned expert is telling you this.”

Demis’s father responded to Barden’s message as though instruction had been handed down from God. For the next half dozen years, weekend after weekend, he bundled his young prodigy into the family’s red VW van and drove him off to tournaments in shabby, far-flung church halls, leaving his wife with the two younger children and her various jobs. Sometimes the father-son duo spent the night in sleeping bags laid out over the engine at the back of the VW; other times they found a cheap hostel and shared a bunk bed. If Demis won the tournament, the prize money would cover the hostel fees, but his mother still fretted about the cost of the travel. “She grew up in absolute poverty,” Hassabis said later. “I imagine my parents had a lot of arguments about money, because we didn’t have much.”

Demis’s chess progress continued. At nine, he was the captain of England’s Under 11 team. At thirteen, he reached the rank of chess master and was the second-strongest competitor in his age group, worldwide.4 But the pressures kept on mounting. Chess consumed every weekend and every day of school vacation, squeezing out the easy recreation of normal childhood. Long hours of training were punctuated by acute moments of match play, when everything came down to nerves and stamina and unplanned flashes of insight. The competition was vicious: There were wooden boards under the tables to prevent players from kicking each other.5 Like Ender, Demis could barely imagine what “just living” might mean. He had never tried it out.

Demis’s father was taking progressively more time away from his work and his music to keep driving him to tournaments, which only redoubled the pressure on his son. When the boy had a bad game, the father would erupt.

“There was one time, I was a rook up and then lost horribly, and my dad went mental,” Hassabis remembered.6

“He was screaming, ‘How could you have done this? This is unbelievable. How could you have just thrown this away?’

“It was just awful. We were out in some hostel, and he was going on about this, screaming. And this used to be a fairly regular occurrence with my dad.

“So I said to him, ‘This is ridiculous. I obviously tried my best. I’m not intentionally losing.’ And that was that. I wasn’t going to take it anymore. That was the last time I remember him screaming at me, whereas he used to all the time before.

“I think I’m quite an empathetic person,” Hassabis continued. “I can take the other person’s position, and I know that this was done through love. If you met my dad now, you would be like, ‘This can’t be the same person,’ because he’s so laid-back and chilled out.

“But this is just how he was around chess. It was probably to do with, I don’t know, my mum pressurizing him. Like, why doesn’t he have a normal job? And maybe I wouldn’t become a champion and this was all a waste of time.”

During one of our long conversations, I asked about the story that Shane Legg had told me: the one about Demis’s father telling him that, win or lose, what mattered was to do his best.

“I think my dad meant it in a comforting way,” Hassabis stipulated.

“But then, he didn’t really mean it that way, or why would he have been so angry when I lost a match?

“Anyway,” he continued, flashing a grin of rueful self-awareness, “the slightly warped way I took that was, how do you know you’ve done your best?

“The only way I could know is basically if I pushed myself to the point just before death. Because that is literally when you have done your best. If you die—by die, I mean burn out or something—then you’ve slightly overdone it.

“It’s like running a marathon. You have to basically fall over the line. And then ideally you should be hospitalized, but not dead. That’s when you can say you’ve done your best. But if you’ve got any energy left, you’re still standing, maybe you could have tried harder?

“That’s how I took it. I must have been about nine or ten.”

ONE OF HASSABIS’S earliest childhood memories involves winning the London Under 8 chess championship and going up to get the trophy. In the film reel of his mind, he walks up to a figure holding a silver cup, eagerly receives the prize, and turns triumphantly to face the audience. Then his gaze fixes on the runner-up, a future grandmaster and close friend, who sobs uncontrollably as his father berates him.7

The thin line between exultation and breakdown was a constant feature of the tournament circuit. “A lot of my chess friends got destroyed,” Hassabis recalled later. “They ended up drinking, or getting burned out.” At the age of twelve, Hassabis experienced his own moment of existential torment. Paradoxically, it freed him.

Hassabis was doing battle at an international competition near Liechtenstein. The way he remembers the episode, he was pitted against an experienced German master, a man old enough to be his father. The German was a chain-smoker, and the match stretched on for almost ten hours, entering an unusual endgame. Hassabis still had his queen; the German had a rook, bishop, and knight. Time ticked by as the pieces circled the board, and the tournament hall gradually emptied as kings were cornered and toppled on the other tables around them. Then, eventually, the equilibrium broke. The German trapped Hassabis’s king. Checkmate looked inevitable.

Shocked and physically exhausted, Hassabis capitulated.

Immediately, his opponent leapt to his feet. “Why have you resigned?” Hassabis remembers him asking.

With a flourish, the victor showed the boy the move he should have made. If Hassabis had sacrificed his queen, the match would have ended in a stalemate.

The German’s friends crowded around and joined in the jeering. For the rest of the day, Hassabis felt sick to his stomach. But the next morning he experienced an epiphany. That tournament hall near Liechtenstein had been packed with brilliant brains, dueling over black and white squares until stamina was drained to nothing. Surely that immense collective mental effort should have been harnessed to some higher cause—science, say, or medicine? “I thought we were wasting our minds,” Hassabis said later.8

For nearly all his conscious life, Hassabis had assumed he would grow up to be a chess professional. His father earnestly believed that, too: No less an oracle than Leonard Barden, the father of English chess, had foretold his son’s destiny. But now Hassabis resolved that there must be something more: a mission, a purpose.

What followed were some happy years when Hassabis continued to play chess but refused to be possessed by it. He remained ferociously competitive, of course. Dharshan Kumaran, the friend who was in tears after losing the London Under 8 championship, remembers Demis as a teenager, gesturing at the stronger players seated at a tournament’s top boards, and declaring with determination, “We’re better than all those people!”9 But to the surprise of many in the chess fraternity, Hassabis also began to compete in other mind games: bridge and backgammon, Diplomacy and draughts, as well as the Japanese chess variant shogi. His versatility was even more striking than his prowess at chess: After university, he went on to win a record string of gold medals at the five-game international Mind Sports Olympiad. “What Demis did with shogi was really impressive,” a chess veteran reflected. “Another complicated game and he got to the top of the English rankings,” said another.10 But Hassabis could scarcely imagine why he wouldn’t sample other challenges. The world offered so many enthralling ways to test his mental acumen.

The more Hassabis multiplied his hobbies and interests, the more he collected friends around him. In his younger years, he had cut a solitary figure: With Asian looks, a foreign name, and an outlandish intelligence, he had not exactly gelled with the other kids at the local government school that he attended—“I was like this alien,” he remembered. Around the age of ten, he had skipped classes entirely for a year to focus on chess, keeping up with the curriculum by reading textbooks in his bedroom. When he was fourteen, he dropped out again, teaching himself two years of the school syllabus at double speed so that he could take the national GCSE exams early. It seems likely that this social isolation contributed to his manic drive. Lacking the scaffolding of friendship, his route to affirmation was to achieve something extraordinary.11

But as Hassabis matured in his teen years, he began to flourish socially. The switch flipped when he was fifteen and his school arranged a special class for a handful of elite math pupils. For the first time, Hassabis found himself surrounded by similarly curious, driven kids, and he befriended all of them. The students came from a variety of backgrounds: a Nigerian whose father was a diplomat; a boy of Indian descent; two Jewish kids; and one Cypriot-Singaporean-Bohemian chess prodigy. All were united in their enthusiasm for the class. Not only were they learning math, they were discovering that joyful, abstract mental play could be a way of bonding with your peers, not a route to isolation.

AFTER HIS DEFEAT in Liechtenstein, Hassabis spent more time on his greatest interest outside chess: computing. At eight, he had used his prize money from the junior circuit to buy his first machine, a ZX Spectrum 48K. “I loved it from the moment I unwrapped the box,” he said later.12 At twelve, he bought a much more powerful device, a Commodore Amiga 500. His dad took him to Foyles, a labyrinthine bookshop in the heart of London that boasted thirty miles of weathered shelves, and Hassabis discovered a slim volume called The Chess Computer Handbook, by the Scottish international master David Levy. The marriage of computing and chess united Hassabis’s two worlds. He bought Levy’s handbook and read it in one sitting.

Levy introduced Hassabis to the themes that would animate his lifelong quest to build artificial intelligence. To show how chess programming worked, Levy invoked the information theorist Claude Shannon, who would become another of Hassabis’s intellectual heroes. In 1950, Shannon had published a paper, “Programming a Computer for Playing Chess,” arguing that, while chess programs were of no practical importance, mastery of complex games might “act as a wedge in attacking other problems of a similar nature and of greater significance.” These similar but more significant problems might be as various as translation, military strategy, and the generation of music. Chess programming was merely the first step toward what Shannon termed “a modern general-purpose computer.”13

When Shannon wrote those words, no such general-purpose computer was in sight. “I started writing a program for a machine that did not yet exist, using a set of computer instructions that I dreamed up,” he confessed cheerfully.14 But, blessed with a rare gift for theorizing the future, Shannon proceeded to describe the difference between a “numerical computer” and a “general” one. A numerical computer was basically a calculator: It followed rigid programs and tackled questions that had clear right-or-wrong answers. In contrast, a general computer could make sense of subjects that demanded more than mere logic: It could assess a chess position, or grasp linguistic nuance. To grapple with this sort of material, the program would have to apply “general principles, something of the nature of judgment, and considerable trial and error, rather than a strict, unalterable computing process.” A general computer would not be merely deductive. It would consider examples, try things out, and make sense of the world around it.

Levy’s book, written a third of a century later, surveyed the relationship between computers and chess as it stood in the early 1980s. By this point, chess programs were starting to exhibit the features that Shannon had imagined, and their strengths and weaknesses shed light on the nature of intelligence. Silicon transmits electric signals much faster than the human brain, so computers could rapidly calculate several moves ahead; alacrity enabled them to defeat top humans at speed chess.15 However, computers had yet to develop anything resembling intuition, the flashes of brilliance that decided longer matches. Levy predicted that chess programs would never overcome this lack of flair, but that steadily expanding processing power would lead them to victory over human grandmasters by the end of the century. Sure enough, IBM’s Deep Blue chess system defeated the reigning human grandmaster, Garry Kasparov, in 1997.16 But Deep Blue triumphed in a grinding, brute-force fashion, vindicating Levy’s view that machines would struggle to match human ingenuity.

The young Hassabis stored up these ideas, and games later became the test bed for his own quest for AI, much as Shannon had envisaged. But what excited Hassabis about Levy’s handbook were its more practical sections: the chapters that took the reader through the components of a chess program, explaining three building blocks that would be central to Hassabis’s later achievements.

The first challenge, Levy explained, was for the computer to “see” the chessboard. This required turning visual information—the shape, color, and position of the pieces—into a set of quantities. A number was duly assigned to each piece: 1 to a pawn, 2 to a knight, and so on. To distinguish white from black, white pieces were assigned positive numbers, black pieces negative ones. In this way, the spatial information on the board was made intelligible to a computer.

Next, the machine had to be taught to evaluate board positions. Human players do this based on factors such as the value of the pieces they have left, the number of possible moves these pieces can make, and their ability to attack the board’s center. Consciously or otherwise, humans weight these various factors differently. A chess program, as Levy explained it, could do the same. For example, if the value of the remaining pieces was twice as important as their freedom of maneuver, the computer would double the score for material before adding it to the score for mobility.

Once the program knew both the state of the board and the value of a position, it had to devise a strategy. It did this by working through all possible moves, then considering how its opponent might counter each one, and how it would counter the counter. The further this “tree search” extended, the more branches it would sprout. Pretty soon this exponential branching overwhelmed the computer’s processing power, Levy explained, so programmers had devised a way of narrowing the search. Just as humans save time by not analyzing moves that are obviously bad, so chess systems “pruned” branches that led to low-value positions.17 Once the computer had gamed out the promising branches as far as its processing power allowed, it played whichever move led to the highest-value outcome.

Firing up his Commodore Amiga, the twelve-year-old Hassabis set about applying Levy’s principles. Pretty soon, he found that his computer choked on the complexity of even a pruned tree, so he built a program to play a simpler game, Othello. This was no small task. Hassabis had to adapt Levy’s instructions to a new domain: The position representation, evaluation function, and the tree search all had to be designed differently. But Hassabis got the program working, and, drawing on a musical facility inherited from his father, he added in a soundtrack. Then he whipped up some graphics to make the game look cool. Changing the color of the Othello counters from black and white to red and blue, he christened his invention Fire and Water.

The Fire and Water program proved intelligent enough to beat Demis’s little brother, George. Demis was delighted. Admittedly, George was all of five years old at the time, but Hassabis still chalked this up as a famous achievement. Thanks not least to Demis’s tutoring, George was pretty good at games. “It was amazing that I’d made something that could beat him,” Hassabis remarked, with satisfaction.

THREE YEARS LATER, when Hassabis was almost fifteen, he visited a local store to browse computer magazines. There were racks of publications, and Hassabis followed a practiced routine: He would read until the staff told him to buy something or get off the premises. On this occasion, Hassabis found an ad in a magazine published for fans of the Commodore Amiga; it was an invitation to compete for a job at the Bullfrog video game production studio. The contestants only had to do one thing: dream up the wackiest, most entertaining spin on the classic video game Space Invaders.18

Hassabis knew Bullfrog as one of the top game studios in Europe. Its founder, Peter Molyneux, was a big-eared, big-talking, lanky creative who did not just design games; he invented entire new genres of games, notably the “god games” in which players controlled the fates of hordes of digital characters. Unbeknownst to Hassabis, Molyneux also had a wild side.19 When kids came to his office to work as game testers, he would sometimes amuse himself by shooting at them with a BB gun.20 When a Bullfrog designer complained about the disappointing size of his bonus, Molyneux responded by hurling a heavy object at him. The projectile missed, shattering the company fish tank, which was stocked with piranhas. The following Monday, a new Bullfrog recruit climbed the stairs to the company’s attic studio and found dead fish all over the floor, along with smashed glass and wet patches. Other than that, the place was empty. Molyneux and his team had jetted off to America, leaving the mess behind them.21

Hassabis loved Molyneux’s god games, and he resolved to compete in Bullfrog’s contest. Fittingly, his variant on Space Invaders involved chess: The player’s avatar was positioned in the middle of a chess-like grid, and chess-piece enemies advanced on it from either side in chess-like formation. A few months later, another announcement in the Amiga magazine listed Chess Invaders as a runner-up.22 It was not quite enough to win Hassabis a job. But he called up the company and landed an invitation to visit.

Hassabis boarded a commuter train from London and set off for the exurban town of Guildford. By now Bullfrog had done well enough to vacate its dingy attic office, and the studio was housed in a shiny building in a research park. “They had nice carpet and people that cleaned the windows without being asked,” Molyneux’s cofounder recalled, though the Bullfroggers rendered the premises a bit less nice by skateboarding down the corridors and vomiting in the urinals.23 To Hassabis, however, windows and carpets were beside the point: He was leaving the orbit of his parents and arriving in the promised land; the creative magic of a famous video game savant was about to be revealed to him. “Can you imagine how excited I was?” Hassabis exclaimed later. “I was literally skipping off the train, jumping on the bus to the research park. It was a beautiful sunny day and I was coming over the brow of a hill. I thought I had just gone to heaven.”

Hassabis’s special brand of sparkling seriousness made for an excellent first impression. “He was a lovely kid and so phenomenally bright,” one Bullfrogger remembers thinking.24 Hassabis was soon invited to stick around at the studio for a week, and was assigned a desk next to Molyneux. His quick intellect brought out the boss’s good side: The savant handed down instruction and the pupil soaked it up; the two got along famously. Hassabis was also fascinated by the other Bullfrog employees: technically talented, self-made young men, many of whom had dropped out of high school, being too idiosyncratically gifted or plain wild to sit meekly in a classroom. Several of the illustrators who worked on the games had learned their artistry by spraying trains with graffiti and dodging the cops on the way home. Hassabis was particularly taken by a brilliant self-taught coder named Sean. “He had an edge to him. He could have been in a gang. I mean, he probably was in a gang,” Hassabis remembered.

The following winter, Hassabis won admission to the University of Cambridge, where he would study computer science. The college authorities ruled that although he was academically ready, at sixteen he was too young to enroll, so he should find something else to occupy himself for the next year or so. This suited Hassabis just fine: He would graduate from high school a year early and go back to Bullfrog until Cambridge was ready for him. Molyneux was embarking on a brand-new, genre-busting adventure, a game called Theme Park.

Not everyone at Bullfrog felt confident about Theme Park’s prospects. The idea was that players would build virtual carnival rides and burger stands and ice cream stalls, managing digital entertainers, mechanics, and security guards. “I just didn’t get it,” one graphic artist recalled. “I left Bullfrog to make a decent game. What a dickhead!”25 But Hassabis was happy to embrace Molyneux’s vision. Together with a handful of other young employees, he moved into Molyneux’s higgledy-piggledy country house, a mysterious old rectory with hidden doors and secret passages and plenty of gear for gaming.26 There, the coding commune worked both day and night, gathering periodically in the kitchen for impromptu spaghetti and discussion. The line between working and philosophizing blurred, Hassabis recalled. “We were brainstorming these big ideas. There was this thrill of unbridled creation.”

In the early 1990s, video games were built on software platforms known as “finite-state machines.” Characters toggled crudely between a limited number of states—a monster might run, attack, or eat, for example. But Molyneux insisted that the finite-state architecture should be pushed to the max, so that the digital figures in Theme Park would exhibit a far greater range of behaviors. They would crave food and drink, which might be salty or sweet. They would want fast rides and dizzying ones. They should experience nausea and nerves, happiness and sadness.

Hassabis rose to Molyneux’s challenge, packing Theme Park full of imaginative details. If the player put extra salt on the French fries, the visitors would feel thirsty and soft-drink sales would rocket. If the player made the roller coasters too scary, the digital riders would vomit; not scary enough, and thrill-seeking customers would grow disappointed. Periodically, Molyneux would drive Hassabis from the old rectory over to the studio, where the precocious apprentice would demonstrate his latest wonders, the boss would issue instructions, and the two would disappear again. Naturally, this raised some hackles. “Peter has a new pet!” an older programmer muttered. “Who the fuck is this kid?” another grumbled.27 But nobody could question the excellence of the kid’s output.

SOMETIME IN THIS PERIOD, Molyneux gave Hassabis a copy of Gödel, Escher, Bach, a fire hose of a book that has inspired a remarkable number of future AI scientists.28 This tome, which won the Pulitzer Prize, delivers a torrent of ideas on “fugues and canons, logic and truth, geometry, recursion, syntactic structures, the nature of meaning, colonies, concepts and mental representations, translation, computers and their languages, DNA, proteins, the genetic code, artificial intelligence, creativity, consciousness and free will,” as the author, Douglas R. Hofstadter, proclaimed, without evident modesty. Seventeen years old and voraciously curious, Hassabis was deeply fascinated by all of the above. But the passages that influenced him most were the ones on intelligence and consciousness.

As a chess prodigy, Hassabis had long been curious about the workings of his own mind: How did his brain formulate moves? Why did it make mistakes? And what was behind this phenomenon called thinking? Hofstadter attacked these questions as a physicist, insisting that human intelligence and computer intelligence are virtually indistinguishable. The human brain, as he explained it, is a purely physical object. It is composed of biological material that obeys the laws that govern the rest of the universe, computers included. Moreover, human brains, like computer brains, work on trickles of electricity; when they form an opinion or conceive a plan, they are responding to the chemical equivalent of ones and zeroes. The idea that the gooey mass inside the skull contained some ineffable, unprogrammable something—consciousness? spirit?—was nothing more than biochauvinism.

This proposition would upset many readers, Hofstadter conceded. Human beings are seized by a strange sensation: the feeling of possessing a unique “I-ness,” which in turn is at the root of something called “free will.” Readers needed to reckon with the reality that, notwithstanding such feelings, human intelligence and machine intelligence resembled one another closely. “Only if one keeps on bashing up against this disturbing fact can one slowly begin to develop a feel for the way out of the mystery of consciousness: that the key is not the stuff out of which brains are made, but the patterns that can come to exist inside the stuff of a brain,” Hofstadter wrote.29 For a youth who was already fascinated by programming intelligence, this line of argument was thrilling. If the patterns were what mattered—those crackles of electricity, ultimately governed by genetic code—then similar patterns could be encoded into artificial brains. What the mind could do, computers should be able to do—one day.

These propositions were all the more intoxicating given the setting. Hassabis was transforming his programming hobby into a well-remunerated art, proving his facility with the code whose potential Hofstadter was stressing. He was living away from his parents, surrounded by rebels who loved to dream about AI, under the watch of a mentor who encouraged these passions. “We were discussing AI all the time,” Hassabis recalled. “How it could help the games. What it would take to build it.”30

Even as he plowed his way through Hofstadter’s dense work, Hassabis was inhaling science fiction. When he was younger, he had read Isaac Asimov’s Foundation series, and his imagination was fired by the main character, Hari Seldon, who prophesies the collapse of the Galactic Empire and plots to mitigate the fallout. “The only way for us to have that capability of predicting disasters, and then averting them, would be to have AI,” Hassabis said later. At Bullfrog, Hassabis ripped through the first books in Iain Banks’s Culture series, which described a post-scarcity, interstellar society dominated by intelligent artificial beings. In this world of Banks’s imagining, AI systems would generate economic abundance, and citizens would lack for nothing. Space travel would be as simple as hopping on a London bus, and people could choose among hundreds of planets to live on. What’s more, the intelligent machines that Banks envisaged would exist peacefully alongside humans; they would be too preoccupied with their own intrigues to pick a fight with mortals. It followed that artificial intelligence was not to be feared. To the contrary, it would enrich human experience.

Halfway through the work on Theme Park, Hassabis accompanied Molyneux to an artificial intelligence conference in the United States. There they watched a professor from Carnegie Mellon University give a talk on lifelike computer agents. The professor showed a video with three bouncing blobs: The big one was labeled “Bear,” the medium-sized one was called “Dog,” and a small blob was “Mouse.” The blobs interacted in ways that, to state the matter generously, were only mildly intriguing. The bear defended the mouse. The dog chased the mouse. And so on. Such, apparently, was the state of the art in academic AI programming.

After the lecture, Molyneux and Hassabis went up to the professor.

“Do you want to see what we are working on?” they asked. They cracked open a laptop and produced a demo of Theme Park.

“He fell off his chair,” Hassabis recalled.

“He was like, ‘What is this? Who are you guys?’

“And I showed him all the different properties that we were modeling, how happy the characters were feeling, how sad, how thirsty, how hungry, how much money did they have, who were their friends? All of that was simulated in this massively complicated theme-park world. And he couldn’t believe it.”31

Taken together, Hassabis’s experiences at Bullfrog answered his big post-Liechtenstein question: His mission and purpose would be to build artificial intelligence. Molyneux and Gödel, Escher, Bach had planted the idea: Computers would soon do whatever the brain could do. Iain Banks had supplied a utopian vision of what AI’s realization could mean: boundless human flourishing. And the Carnegie Mellon professor had inadvertently established that Hassabis possessed the requisite talent: If he could impress an eminent scientist before even attending university, there was no limit to what he might accomplish in the future.

“I decided then that I was going to dedicate my career to working on AI,” Hassabis recalls. “I already had the kernel of the idea for what eventually became DeepMind.”32

It would take one more epiphany to clinch his destiny.




CHAPTER 2

“Deep Philosophical Questions”

In the fall of 1994, Hassabis quit Bullfrog to embark on his studies at Cambridge. Molyneux did everything to persuade him not to go: He wrote out a check for £500,000 to get him to work on Bullfrog’s next game, Dungeon Keeper. It was an astonishing sum to dangle in front of an eighteen-year-old, equivalent to about $1.7 million in today’s money.1 But Hassabis refused to cash the check.

Hassabis’s determination to attend Cambridge owed much to a film, Life Story. The movie celebrates the scientists James Watson and Francis Crick. They meet at the university, enjoy sunny strolls along the River Cam, and hurry along rain-drenched cobbled streets to the shelter of the ill-lit Eagle pub, where they speculate exuberantly about DNA and conspire to become famous. Ultimately, with the help of an X-ray image created by their rival, Rosalind Franklin, Watson and Crick discover the double-helix structure of DNA, winning the Nobel Prize for their achievement.

The importance of this film to Hassabis, like the influence of Iain Banks’s Culture series, says much about how he came by his worldview. Dropping out of school for periods, and operating beyond the understanding of his parents, Hassabis’s ambitions were shaped by a magpie collection of encounters. “I’m quite indiscriminate about knowledge,” he said. “I’ll have any knowledge. Chess game, book, philosophy, I’ll drink it all in.” But the Life Story movie points to something else as well. Multiple forces had driven Hassabis down the path toward AI. But perhaps the strongest driver was the thrill of science: the prospect of discovering the truth behind the other truths.

“What’s fun?” Watson asks Crick, early on in Life Story.

“Oh, the big questions,” Crick responds. “What is man? What is life? How did we come to be the way that we are?”

For a while after that fateful game in Liechtenstein, Hassabis had thought seriously about a career in theoretical physics. Here was a field that seemed to grapple with the biggest possible questions—the nature of the universe, the building blocks of reality. For a youth with vast ambition, the prospect of understanding everything was profoundly alluring, and physics held out the hope that you could rise above the clutter of quotidian facts to a higher plane of abstraction. From that loftier vantage point, physicists could explain reality in terms of phenomena unseen—atoms, gravity, geometry, time—and perhaps even discover an all-encompassing, unifying insight that knitted everything together. Every so often in the history of science, one giant theory displaces another: Copernicus announced that Earth was not the center of the universe; Einstein replaced Newtonian physics with general relativity. Perhaps humanity had arrived at another watershed in the progress of ideas—a moment when siloed understandings could be fused into a single theory.

Thrilling though this prospect seemed, Hassabis was also practical. When he signed up for a game, he liked to feel that he could win, and physics seemed like a long shot. The way he saw things, all physicists since Einstein had ultimately come up short. They had failed to hit on a theory that explained all of reality.

“Even Richard Feynman couldn’t do it,” Hassabis said, matter-of-factly. “He died without understanding everything. I realized that however good I was going to be, I was unlikely to surpass him.”

Following this line of thought, Hassabis hit upon a strategy. He resolved to go after the infinite mysteries of physics with the help of artificial intelligence. Science had always advanced courtesy of new tools: Telescopes had allowed humans to peer into space; X-ray machines had made it possible to see into humans without invasive surgery. AI would be the ultimate lever: an extension not merely of vision but of the capacity for understanding.

Arriving at Cambridge, Hassabis was on the lookout for scientific challenges to crack once AI became available. He imagined himself sitting in the Eagle pub, conspiring in the murky light and hatching Nobel-level adventures. But for those who expect geniuses to be one-track obsessives, he was something of a disappointment. In his first year as an undergraduate, he developed a taste for electronic music: After nights of raving with friends, he would flop down on his bed at dawn and put on Music for the Jilted Generation by the electronica band The Prodigy. In his second year at Cambridge, he took buddies for joyrides in his new car—a Porsche 911 Turbo. In a flourish of nineteen-year-old chutzpah, Hassabis had persuaded Molyneux to lend him the Porsche, saying that he needed it for his commute to the Bullfrog studio, where he had agreed to contribute as a consultant.2 Sometime in this period, Hassabis fell in love with an Italian undergraduate who would become an academic bioscientist. They would later marry.

Hassabis was the subject of much gossip. Students swapped stories about his chess exploits. They marveled that an undergraduate had been the cocreator of Theme Park, a game that had sold millions of copies. They rolled their eyes about his car—and envied it. But despite the legends that grew up around him, what struck friends most about Hassabis was his affability. “My first impression of him was, he’s a nice kid,” another computer science student recalled.3 He radiated a conviction that you were going to get along, and the conviction was self-fulfilling.

One day I asked Hassabis about this friendly approachability.

“I’ve always tried to live that,” Hassabis told me. “It’s a very deep, personal philosophy.”

“Where did it come from?” I asked.

“Probably my mom,” Hassabis said. “The religious upbringing she gave me.

“She’s Christian, very religious. That got her out of the hard situation in her childhood, when she was basically an orphan. When I was growing up, she was always helping poor or lonely people through her church.

“I used to go to Sunday school, played my flute in the church band, prayed before I went to bed, helped with the charity work. My mom’s religion certainly stuck with me.

“But I also think it’s just my personality. I want to help people and I feel very strongly that it’s just really bad to manipulate or control people.”

I thought of Ender and wondered whether there might be another explanation for this humble affability. Hassabis was small and appeared young for his age: “I am regularly told that I look ten years old,” he confessed when he was in his early twenties.4 This gave him a good reason to shy away from confrontation, from explicit efforts to exert control; when the bullies came after Ender, he hit back with magic force, but Hassabis was not a cartoon ninja. Hassabis could choose to avoid confrontation, moreover, because he had an alternative way to earn people’s respect: He could beat everyone at games, from chess to backgammon and even table football. In this sense, his gentle affability and his ferocious competitiveness were two sides of the same coin. On the one hand, Hassabis loved to yank and spin the table-football figurines in the college bar: It was an everyman hobby, telegraphing his approachability. On the other, he became so fixated on the game that he organized a college team and vanquished adversaries all over campus.

“I was the best table-football player at Cambridge, pretty much,” Hassabis remembered, without irony or self-deprecation. “I could shoot with my left hand from the midfield with a lot of control, so I had something quite special.

“You know, there’s a professional scene in the US, and even they don’t shoot like that.”

Hassabis also started to play the ancient Chinese board game of Go: Here was something else that he could win at. Once a week, he would bicycle out to the home of a professor and take afternoon lessons, peering down at the restful symmetry of the grid, pondering how to position each stone in a way that captured territory and denied it to the adversary. Hassabis was so good at this test of spatial intelligence that the professor noted down some of his games, later including them in a handbook for Go students.

As he made the most of Cambridge life, Hassabis remained a magpie. Whatever his fellow students were excited by, he was eager to wrap his mind around, too—and his enthusiasm was contagious. One time, between bouts of table football, a biologist acquaintance told him about the mysteries of protein shapes that, if only they could be accurately plotted, would unlock extraordinary medical breakthroughs. It was a passing conversation, so fleeting that it failed to register in the memory of the biologist friend, but Hassabis filed it away in the back of his extraordinary mind as a potential double-helix-type challenge.5 A quarter of a century later, DeepMind unraveled the mystery of proteins, winning a Nobel Prize for revolutionizing the field of structural biology.6

HASSABIS FORMED his strongest intellectual bond with a student named David Silver. They both stood out for being sunny and friendly, and even before their paths crossed at Cambridge, each was curious about the other. Silver had a boyhood memory of an intense young Hassabis competing at chess tournaments in his hometown of Ipswich: The visiting Londoner would defeat all the locals and make off with the prize money. For his part, Hassabis was keenly aware that Silver had the highest exam results of any computer science undergraduate at Cambridge.7 When the two eventually met, mutual respect and overlapping interests made for a quick melding of minds. “We shared the same passions,” Silver recalled. “The big debates about AI, the deep philosophical questions about computer science. It was just really fun talking to him.”8

Silver’s “deep philosophical questions” hearkened back to the founding fathers of computing. In 1956, a group of artificial intelligence pioneers had convened a summer workshop at Dartmouth College in New Hampshire. “An attempt will be made to find how to make machines use language, form abstractions and concepts, [and] solve the kinds of problems now reserved for humans,” the organizers announced boldly. The premise for this project was that every “feature of intelligence can in principle be so precisely described that a machine can be made to simulate it.” It was a presumption that reflected the midcentury faith in logic and reason. The 1950s enshrined the rational agent at the heart of economics, the efficient-market hypothesis at the heart of finance, and “scientific” managers at the heart of corporations. In this hopeful era, it was only natural for the Dartmouth group to believe that human intelligence was rational and deductive—and thus describable and programmable.

For the next half century or so, the standard approach to building intelligent machines was known as symbolic artificial intelligence. Programmers chose symbols to represent concepts from the real world: digits, words, physical objects. They supplied the computer with information about these symbols, then added instructions on logical rules—the definitions of “and,” “or,” “not and,” and so on. If the computer was told that the first symbol was green and the second one was blue, it could accurately deduce that they were not both the same color. If it was told that humans are mortal, and that Socrates was human, then it could deduce that Socrates was mortal. The idea was to transform all real-world phenomena into quasi-mathematical syllogisms. If a is b, and c is a, then c is b, also.

Hassabis had encountered this approach before: David Levy’s handbook, which showed how to turn chess positions into numerical statements, had been an example of symbolic programming. In 1984, the year Levy’s book appeared, symbolic AI reached its apogee with a project called Cyc, which aimed to create a system equipped with the majority of human commonsense knowledge. Cyc was taught rules as detailed as “You can’t be in two places at the same time,” and “When drinking a cup of coffee, you hold the open end up.”9 But the truth, as philosophers had long recognized, was that the subtleties of human reason could not be captured in this way. For every rule, there are myriad exceptions. Knowledge cannot be decomposed into discrete axioms, nor is understanding achieved exclusively through logical deduction.

Consider a basic facet of intelligence: the ability to arrange things into categories. What is the rule that explains to a computer that a butter knife and a carving knife belong in the same category, despite their different sizes and appearances? Ah, you may point out: Both objects serve to cut; they are united by function. But then how do you simultaneously explain to the AI system that a golden retriever and a dachshund should be grouped together: Do they share a “function”? Of course, the answer is that the big dog and the small dog belong to the same species, meaning that they can mate together and produce fertile offspring. But how can an AI model be instructed to know which categories are defined by appearance, which by function, and which by reproductive potential? The pioneers of symbolic artificial intelligence had no answers to such questions.10

At Cambridge in the mid-1990s, Hassabis and Silver encountered a culture still wedded to the midcentury assumptions. They were taught “first order logic,” a system of rigidly unambiguous statements that was used in deductive programming. (The statement “All birds can fly” would be written “∀x(Bird(x)→CanFly(x)),” for example.) To the two undergraduates, the limits to this methodology were clear. Silver, like Hassabis, had read Gödel, Escher, Bach: The first name in the book’s title belonged to the mathematician Kurt Gödel, who had proved that, contrary to the Dartmouth pioneers’ presumption, no system of logical deduction could encompass all possible true statements. To Hassabis and Silver, Gödel’s “incompleteness theorem” merely confirmed what was intuitively obvious. After all, humans engage in deductive logic only a small fraction of the time. Mostly, they take in jumbled images, words, smells, and sensations; then they extract meaning from the noise—a process that logicians call induction and lay people might call pattern recognition.

“The idea of using first order logic to understand language—it was obvious to me this was nonsense,” Hassabis remarked later. “We don’t speak in first order logic and yet we can understand each other.” If intelligent humans could comprehend one another’s messy sentences, it followed that intelligent machines should be able to make sense of imprecise, unstructured data. They should digest examples and derive general truths. They should be inductive as well as deductive.

“We speak ungrammatically all the time,” Hassabis went on. “It doesn’t collapse our brains. We can converse. So first order logic is clearly not the whole story.”

To the computer science establishment, however, induction seemed daunting. Deduction yields unambiguous truths. Induction yields generalizations that are not provably correct, and that may have to be revised in light of fresh information. After studying the morning routines of ten New Yorkers, for example, an observer might induce that all humans drink coffee. But observation of millions of people across multiple cultures would require this conclusion to be modified.

Because learning from examples requires many examples, an inductive machine can succeed only by taking in as much data as possible. But then it will hit the limits of its computational power, requiring a strategy for deciding which parts of its training data to focus on. This gets to the challenge that defines AI: the challenge of teaching a machine to navigate copious data. The human mind relies on mental shortcuts to pull off this trick; but at the time when Hassabis and Silver were at Cambridge, scientists had found no way to codify these human “heuristics” so that they could be fed into a computer. Ever since the Dartmouth workshop, artificial intelligence pioneers had wrestled with this conundrum, which philosophers termed the “problem of induction.” But however hard they tried, humans’ mental shortcuts could neither be defined nor written into a program. “AI has utterly failed, over a quarter century, to solve problems that philosophy has utterly failed to solve over two millennia,” the Harvard philosopher Hilary Putnam observed wryly.11

Hassabis and Silver had no idea how to program induction, either. But at least they identified the right problem. Somehow, AI scientists would have to overcome their attachment to provably correct deductive logic. Until they did so, the effort to build intelligent systems would be stymied by a contradiction. The essence of intelligence is the ability to respond flexibly to complex situations. But symbolic programming involves feeding inflexible rules into inflexible machines; inflexibility piled on inflexibility would never conjure flexible intelligence. To rise above this contradiction, future scientists would have to invent a new kind of machine: a machine that discovered the patterns in a near infinity of data.

IN THEIR THIRD YEAR AT CAMBRIDGE, as they imagined this futuristic infinity machine, Hassabis and Silver persuaded an unusual professor, John Daugman, to have them over to his office for a series of tutorials. This sort of small-group teaching was what made Cambridge special, and Daugman’s interests ranged far beyond symbolic programming. He taught courses on information theory and computer vision, becoming famous for inventing an algorithm for iris recognition. Hassabis recalls the tutorials with Daugman as “nirvana sessions,” and Daugman took an instant liking to the friendly pair. “You could actually talk to them,” the professor remarked. “I’m sorry to say this, but in general that’s not true about computer scientists.”12

The sessions with Daugman led Hassabis to his next epiphany. He realized that a superhuman computer would be more than just a means to a scientific end, the end being progress in scientific understanding. Rather, the computer might itself be the end, because information, marshaled by computer science, was the basic unit of reality. The traditional contenders for the status of fundamental building block—energy, matter—were less compelling by far; only information provided the basis for explaining all facets of experience. The behavior of particles, the flow of energy, and even human consciousness could be seen as examples of information processing.

Of course, Hassabis had already absorbed the germ of this idea from Hofstadter. Biology, Hofstadter had argued, was an information processing system; what defined life was not muscle or tissue but the signals that animated them.13 But with Daugman, Hassabis went deeper, studying Claude Shannon’s theories on what information is: how it can be quantified, stored, and transmitted over time and space; how it is defined by a simple but profound insight—as the opposite of uncertainty. Seen in this light, any reduction in uncertainty would depend on information, intelligently processed. A theory of everything—that is, a theory that reduced uncertainty to something near zero—would in all probability take the form of a computer program.

“That’s the way I still view the whole universe,” Hassabis said later. “I think information is the fundamental unit.”

This was just the first part of the epiphany, however. If information was the fundamental unit of reality, what came on top of this foundation? To Shannon, the answer was computation: the processes for sifting information, moving it around, and generally deriving meaning from it. This insight led Shannon to theorize computers that did not yet exist: They needed to exist, and so they would exist. But what if, nearly half a century later, computing was at an impasse, as it appeared to Hassabis and Silver? Perhaps the answer was to move another level up: from information on level one, to human-designed computation on level two, to machines that figured out how to design their own computation on a third level. Such machines—artificial intelligence systems, or programs that designed programs—barely existed, but they would fill an obvious gap: If humans lacked the wisdom to teach machines induction, the infinity machines of the future would teach themselves to crack the problem. Like Shannon before them, Hassabis and Silver believed that such systems needed to exist, and so they would exist.

Hassabis sometimes explained the need for an infinity machine by contrasting physics with biology. “A deductive system like mathematics may be the perfect description language for physics,” he said; Newton had managed to capture the nature of motion in a series of equations. “But AI may be the right description language for biology, because biology is so messy, emergent, dynamic, and complex.” It was impossible to imagine something as elegant as Newton’s laws to describe a cell. But if you fed an infinity of data about cells into an inductive computer, the machine might figure out a way of describing what was going on—it would see the unseen patterns, the hidden laws, that explained cellular behavior. “AI—the kind of information system we’re building—will probably be the right tool for this,” Hassabis suggested.14

Over the ensuing years, Hassabis’s two-part epiphany stuck with him. First, information was the fundamental unit of reality. Second, a machine that learned for itself how to induce nature’s patterns was the most powerful imaginable tool with which to apprehend reality. And while artificial intelligence could push the frontiers of science, it could also do much else besides: discover medicines, extending the lifespan of humans; solve the obstacles to nuclear fusion, rendering energy clean and abundant. As Hassabis once put it to the Guardian, “What we’re working on is potentially a meta-solution to any problem.”15 A machine that could navigate an infinity of data would be infinite in its reach.

GRADUATING FROM CAMBRIDGE in 1997, Hassabis flirted briefly with the idea of a year off in Japan, where he planned to study Go. But he chose instead to work on Black & White, Peter Molyneux’s latest game project.16 The players of this “god sim” would be equipped with divine powers, and they would choose whether to be black or white, terrible or benign, perhaps discovering something of their own character in the process.17 The god-player’s choice of personality would color the game’s simulated world: If the player opted to be evil, the landscape would darken; if the player was good, there would be angelic chirpings in the background. Whichever path the players chose, their challenge was to persuade the masses to believe in their powers. Reflecting his own life as a creative impresario, Molyneux was obsessed with the idea that a deity is nothing without followers.18

Hassabis was drawn to Black & White by the opportunity to experiment with AI programming. Whereas the characters in Theme Park had been complex finite-state machines, obeying fixed rules governing their preferences, Black & White would be the first game in which the avatars’ internal rules changed based on feedback. If a digital creature hurled rocks at villagers and the player responded with a slap, the creature would learn not to repeat this transgression. If a creature ate excessively and the player reassured it with a pat, the creature would adjust its algorithmic preferences in favor of continued bingeing. This basic “reinforcement learning” system was a small step in the direction of AI: a program that adjusted its program—that was capable of learning. On a more practical level, the creature’s adaptability made every experience with the game feel fresh. When Black & White eventually appeared, it was another Molyneux blockbuster.

Hassabis contributed to the early brainstorming for the game, but he did not stick around to implement the vision. He had matured since his first stint with Molyneux, and his reaction this time was different. Before going to Cambridge, Hassabis had been so excited to be at Bullfrog that he ignored Molyneux’s volatile side; now he noticed it. He could see that, despite his undisputed creativity, Molyneux was a fabulist, a teller of tall tales, often promising journalists that his next project would include some fantastical technical advance, never mind that his own coding team had assured him that it was impossible. In his conversations with Hassabis—his protégé but now, potentially, his rival—Molyneux would claim to have discovered a secret new path forward to AI, but he would never quite produce the evidence: He was by turns emphatic, vague, elusive, and menacing, yo-yoing between warmth and iciness, bravado and tears, stoking the anxiety of everyone around him. Years later, Hassabis compared Molyneux to the mysterious character in The Magus, a novel by John Fowles. The magus is manipulative, mendacious, a master of illusions and mind games. “That was pretty much how Peter approached me,” Hassabis said.19

I thought back to what Hassabis had told me about his mother’s religion—about how bad he felt it was to dominate people. Perhaps, if life were a god game, Molyneux would be the black god, exercising power through manipulation and menace. Hassabis would be the white god, exercising power by dint of contagious enthusiasm and lucidity.

“The worst thing you can do to somebody is to be controlling,” Hassabis said to me again. “I go to great lengths not to be like that.”

Besides, Hassabis by now had larger ambitions. Toward the end of his time at Cambridge, he had confided to his friends that, to pursue his dream of building AI, he planned to found a company.20 It was a shocking idea. Entrepreneurship was a foreign concept on the Cambridge campus; Britain had no equivalent to Silicon Valley. “If you had looked at the students and asked, ‘Who’s going to set up a company?’ the answer would’ve been nobody,” one of Hassabis’s contemporaries recalled. “It was like, who are you going to work for, or what PhD are you interested in? Of course you don’t set up a company!”21 Perhaps thanks to his exposure to Molyneux, perhaps also to the influence of his free-spirited father, Hassabis was an exception. He saw no reason not to start a company—and so he did.




CHAPTER 3

The Jedi

One night in early 1998, Hassabis slouched back in a comfy chair at his parents’ home in North London and stared outside into the dark sky as he listened to the soundtrack of his favorite movie, the sci-fi classic Blade Runner. The ramifications of his recent decision were beginning to sink in. He had traded in his job with Peter Molyneux for a shot at starting his own firm, and entrepreneurship suddenly felt daunting. But he wasn’t going to sit around wondering what might have been.

“You only get one life,” he told himself.

Hassabis’s first call the next day was to his friend David Silver. When they were at Cambridge, Hassabis had talked about his plan to found a company, and Silver had been intrigued without ever quite believing him. After all, the celebrated Peter Molyneux pretty much worshipped the ground on which Hassabis walked. Why take the risk of starting a competitor?

“That games company we talked about, do you want to do it?” Hassabis asked. The previous evening’s doubts had been erased. His conviction was infectious.

Silver had taken a job at a cool software boutique, building special effects for movies. He didn’t miss a beat. “Absolutely. Let’s do it.”1

Silver went over to the Hassabis home, and the two of them thrashed out a business plan. They named their fledgling studio Elixir, this being, according to a handy dictionary, “the quintessential part of any substance.” “Obviously I had no clue as to what this meant, but it sounded good,” Hassabis wrote in the Elixir Diaries, a series of dispatches that he published monthly in a gaming magazine.2 Having grown up on stories and movies, frequently imagining himself in the shoes of the heroes, Hassabis was taking the logical next step. He was composing his own story.

Armed with a name, a business plan, and one brilliant ally, Hassabis set out to recruit more talent. Top of his list was a game designer named Joe McDonagh. A couple of months earlier, McDonagh had tired of his big-company employer and applied for a job at Molyneux’s studio: His submission had consisted of a bottle containing a tea-stained message from a person shipwrecked on the island of “Korporate.” Impressed, Hassabis had taken charge of interviewing the applicant, noting that his CV mentioned a strange pair of hobbies: origami and boxing. The interview consisted of Hassabis challenging McDonagh to a series of games; he beat the candidate in a race to fold an origami bird, but decided not to test his left hook or his haymaker. Now Hassabis offered McDonagh a job, working for him rather than Molyneux.

The next person on the list was a wizard named Tim Clarke, whom Hassabis had known at Cambridge. Clarke was into coding, theoretical physics, and weightlifting. When still at high school, he had written a program that simulated the sensation of flying over Mars. This was a hit among space nerds and got him a summer job at NASA.

Hassabis quickly talked McDonagh and Clarke into joining. His powers of persuasion were uncanny: “Demis had what we called his Jedi mind trick,” Silver said later. “He would kind of be like, ‘You will believe the things I’m going to say,’ and then people did believe them.”3 The stint with Molyneux had no doubt helped Hassabis to develop this presentational flair. Entrepreneurship flourishes in clusters such as Silicon Valley, where technologists learn how to project confidence by apprenticing to one another. Britain was, to a first approximation, a start-up desert. Hassabis was lucky to have spent time working for a master storyteller.

Having assembled his three cofounders, Hassabis set off to raise money. Typically, game design studios sought backing from game publishers, which provided up-front capital in exchange for a large share of future revenues. But Hassabis reckoned he would get a better deal by following the Silicon Valley model and tapping venture capitalists. “The plan was simple,” Hassabis explained. “Blow them away with impressive stats on Theme Park, talk them through the detailed business plan, enthuse about the backgrounds and records of the core team.”

In the late 1990s, however, London venture capitalists hardly deserved the title. In Silicon Valley, T-shirted start-up founders raised millions from seasoned investors. In London, Hassabis felt obliged to don a stuffy suit, and the investors were more pickled than seasoned. Arriving at his first pitch meeting in the financial district, Hassabis was greeted by two young associates who led him off to their preferred meeting place, a restaurant. There, according to the Diaries, they ordered three bottles of wine: A couple of hours and many glasses later, the associates announced that it was time to meet their boss, who, as it happened, was in a pub around the corner. Pints of lager were served up, and Hassabis felt hot and drunk and exhausted. Still, he launched into a stump speech about his chess exploits, and soon the impressed boss made him an offer. But it was not for Elixir. Hassabis should think bigger than that silly start-up, the boss declared; he should work for the boss’s firm as a currency trader. Such was the City of London’s commitment to British entrepreneurship.

Several days later, Hassabis received a letter from his recent drinking buddies. They were willing to back Elixir after all, and would kick in £2 million; but in return they expected fully half of Elixir’s equity. To be fair to the investors, this was by some measures an unsurprising proposal: Back in the 1960s, Silicon Valley’s first venture capitalists kick-started the entrepreneurial ecosystem by offering terms that were roughly as brutal.4 But there was no way that Hassabis was going to accept this sort of proposal. Surrendering half his equity would mean giving up control of Elixir, and if there was one thing that the Molyneux experience had taught, it was that he hated to be controlled by anyone. After fruitless negotiation and a dozen attempts with other so-called venture capital outfits, Hassabis gave up. “They liked us, but they wanted our soul in exchange for the money.”

Hassabis had kept himself afloat with his savings from his time with Molyneux. Now his cash was running low, and he was getting desperate. He was still living at his parents’ house, and he rode the bus to work; for a while he drove his mother’s beat-up car, but then the clutch broke. Fortunately, it turned out that another part of Britain’s start-up ecosystem—rich individuals, so-called angel investors—was in healthier shape than the venture capital part of it. Over the next couple of months, an industrialist, a lawyer, and Peter Molyneux himself all ponied up a bit of cash.5 Hassabis rented a small, windowless workspace near a motorway junction. On July 7, 1998, Elixir was founded.

WHEN HASSABIS had talked of starting a company during his last months at Cambridge, his ambition had been to build powerful AI, not just to design video games.6 In founding Elixir, he was balancing his ambition against his practical side. A games studio would allow him to at least experiment with AI, and it would give him entrepreneurial experience. It might also make him rich—rich enough, perhaps, to launch his ultimate dream: a Manhattan Project for artificial intelligence.

The Elixir crew got down to work, noodling ideas for the first game project. The roof was made of corrugated iron and there was no ventilation; the gamers sat on recycled school chairs and argued about whether eating scrambled eggs would have unacceptable consequences for the office’s air quality. Hours of intense silence would be followed by raucous discussion: Should Spock have been the captain of the Enterprise rather than Kirk? Which football stars had the worst haircuts? The team also played fantasy football and the video game StarCraft in an attempt to satisfy Hassabis’s “burning desire to play and win something, anything,” as Hassabis himself put it. A month after Elixir got started, Hassabis won the five-game Mind Sports Olympiad for the first time. He showed up at a hotel in West London and bested some two thousand rivals, sprinting between games in different rooms so that he could rack up multiple wins simultaneously.

Hassabis did not do much of the coding at Elixir, but he provided most of the vision. One time at Cambridge, he had played an obscure board game based on a power struggle in a banana republic. This was early 1995, and the media was flooded with photos of Russia’s invasion of Chechnya. The combination of the game and the grim wartime imagery got Hassabis thinking. “I began to ask myself about the people who make history, the men who shape the courses of our lives. Who are they? How do they become what they are?”7 Following this line of thought, Hassabis came up with a twist on Molyneux’s god formula. He imagined a dictator game: The player would assume the identity of a faction leader who had to oust the ruler by means of demagoguery, political intrigue, or brute force, with the fate of millions of lesser beings dependent on the outcome. The idea became Elixir’s first project: Republic: The Revolution.

To put flesh on this concept, Joe McDonagh took himself off to the British Library to learn about Russia and its former Soviet satrapies. He also discovered a bizarre relic in a rough part of South London: the Society for Anglo-Soviet Cooperation. McDonagh installed himself in the society’s dilapidated reading room and glanced warily at the odd characters browsing the bookshelves. He presumed that they were spies, and he presumed that they presumed that he was a spy: A life lived through games can stimulate the imagination. After a couple of months of reading, McDonagh dreamed up the fictional but realistic country of Novistrana, featuring elements of Belarus, Ukraine, and Azerbaijan. Novistrana would have a dictator, ample corruption, and Eastern Orthodox churches.8

Echoing Molyneux, Hassabis demanded heroic efforts from his coders. Novistrana was to be populated with legions of plausible people: husbands, students, housewives, and drunks, each living separate lives, each of them believable. Hassabis also wanted groundbreaking, high-definition graphics, so that the moss would be visible in the cracks in the buildings. By the end of 1998, Elixir had made enough progress to attract a funding package from a game publisher, Eidos. Having struck out with the venture investors, Hassabis fell back on the standard source of capital.

Armed with the additional cash, the team moved into a larger office in the trendy neighborhood of Camden. There were curving metal beams under the roof, and McDonagh and Clarke, the boxer and the weightlifter, took turns swinging chimpanzee-style from one beam to the next one. Hassabis installed table football and announced to all and sundry that nobody would beat him, ever.

His lieutenants trained maniacally to prove him wrong. At length, the evil day arrived. The champion’s reign ended.9

Hassabis retreated from the table and sat in his chair mutely.

“There was this dark cloud over his chair. He had this somber, cloudy face. And at a certain point he just couldn’t contain it anymore.

“He stood up and said, ‘It’s like my soul is on fire!’” David Silver remembered.

“Was there an element of self-mockery?” I asked Silver. “Or was it completely serious?”

“It was both. It really was how he felt. But I think he also knew that it would get a laugh or something.”10

Through 1999, the team slogged away on the details for Republic. Hassabis urged his art team to create imposing cities that reflected the premise of the game: that the man on the street is a mere ant. To stir the creative juices, he led viewings and discussions of film noir classics: Fritz Lang’s Metropolis, Batman, and his own favorite, Blade Runner. The artistic possibilities were expanded by Tim Clarke, the weightlifter, who coded a world-class graphics software that could render images in photorealistic detail, down to the screw threads on the bolts of Novistrana’s brutalist factory machinery.11 Announcing Clarke’s achievement in the gaming press, Hassabis dubbed his system the “infinite polygon engine.” Jealous rivals mocked it as the “infinite monkey engine.”12

Meanwhile David Silver pushed AI for games to the next level. The characters in Theme Park had differed little from one another, but Silver made it possible for Republic to feature proper individuals. There was Ludmilla Mironova, a sleazy town councilor and a walking advertisement for Soviet-era cosmetics. There was Eduard Satarov, an even sleazier journalist with a huge beer gut and a fantastic comb-over. Hassabis declared expansively that there would be fifteen hundred of these highly differentiated characters, plus “a million individual living, breathing people with their own daily routines and their own beliefs and loyalties.” Thanks to Silver’s algorithms, each character would develop as it interacted with the next, shaping the game’s development.

At the end of 1999, Hassabis went public with his work in progress. He granted a long interview to the gaming magazine Edge, which ran a gushing cover story on Republic. Hassabis, the magazine suggested, might be inventing the future of gaming; Republic was “one of the most ambitious computer games ever.”13 “Long term, I want to be the best games developer in the world,” Hassabis told another interviewer.14 The echoes of Peter Molyneux’s ebullient storytelling were obvious.

JUST OVER A YEAR LATER, at the start of 2001, Elixir’s grand ambitions collided with a hard deadline. Republic was to be unveiled at the Electronic Entertainment Expo that May: Fifty-five thousand developers, publishers, retailers, and journalists would descend on Los Angeles. The reception that Republic garnered would determine its fate. “If the competition is working fifteen hours a day, I want us to be working sixteen hours a day,” Hassabis declared during the lead-up.

With a real-life Ender in their midst, several members of the Elixir team worked even more than that.
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