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Preface

Elon Musk was no doubt late because he was invariably late for any appointment. Reid Hoffman took a seat in a private dining room at Fuki Sushi in Palo Alto, California, not far from Stanford University’s campus. Hoffman, the founder of LinkedIn, is certain he dined there with Musk on that fateful night in early 2015 because “that’s where Elon always wants to meet,” he said. For Musk, the restaurant’s main selling point was its private tatami rooms, with doors that slide shut. Billionaires prefer to meet where people who aren’t billionaires won’t stare.

Musk cuts a much higher profile than Hoffman in the wider world but not in Palo Alto or the rest of Silicon Valley, where Hoffman is every bit Musk’s equal. The two, who had first met at the end of the 1990s, when both worked at PayPal, occasionally got together to share a meal as each grew in stature within the tech world. Some dinners between the two have been friendlier than others. There was much that Hoffman admired about Musk. He praised Musk as a “polestar”—a guiding light—for other entrepreneurs. Despite the Valley’s reputation for bold thinking, the typical founder pursued incremental improvements or niche applications rather than transformative ideas. Musk, in contrast, was a long-term thinker who ignored the naysayers and took big swings that might actually move the needle on humanity. Yet Hoffman has also dismissed Musk as a “sole-preneur”—a man incapable of working alongside others. Musk, Hoffman said, “has instincts for the good,” but suffered a “God complex.” Everything will be okay—so long as Musk is the one in charge.

There was something inherently transactional about their encounters. “It’s always what new things are you thinking about, what can I learn from you during this dinner,” Hoffman said. When the two met on that chilly night in 2015, Musk brought up artificial intelligence almost immediately. Hoffman waved him off. Hoffman had practically majored in AI as an undergraduate at Stanford in the late 1980s. One of his advisors was a towering figure in the field; the summer internships he secured had him working on artificial intelligence. Yet researchers back then were teaching computers to distinguish between a circle and a square or a cat and a dog. And Hoffman was eager to have an impact on the world, not play pre-K instructor teaching shapes and animals to a machine.

“I saw firsthand what AI was doing, and I thought it was juvenile,” Hoffman said. AI has been disappointing humanity since the term “artificial intelligence” was first coined in the 1950s. Before Hoffman sat across from Musk at that dinner, nothing he had come across gave him reason to consider returning to his AI roots.

“I know about this stuff,” Hoffman said dismissively. But Musk pushed back. He had recently returned from Puerto Rico, where eighty or so researchers had gathered to talk about AI. So rapidly was the field progressing that a new group, the Future of Life Institute, had formed to address concerns about AI’s potential to harm humanity. Google was pouring hundreds of millions of dollars into the race to deploy AI. So too were Facebook, Microsoft, and Baidu in China.

Musk mentioned DeepMind, an AI startup Google had recently purchased for $650 million. Rather than create “expert systems” based on a preprogrammed set of instructions like previous generations of computer scientists had written, DeepMind was building so-called “neural networks”—programs that mimic the workings of the human brain. A DeepMind algorithm had taught itself how to play a variety of videogames at superhuman levels. They were just games, but Musk, who had been an investor in DeepMind, had seen a demo. The speed with which a machine learned was mind-bending. DeepMind’s engineers would introduce one of its models to a new game in the morning. By lunchtime, a superior player might still beat the machine. But by late afternoon, no human stood a chance. Together, Musk and Hoffman imagined the possibilities if machine learning could be applied to other areas.

“This is happening,” Musk told him. “You need to be ready.” Hoffman didn’t have to be told twice. “My way is to find smart people and learn from them,” he said. On the spot, Hoffman decided to set about learning what he could about AI.

“I don’t have hobbies,” Hoffman said. “I’m not someone who likes laying on the beach. Most of what I like doing is spending time with really smart people who are doing stuff.”




Introduction

Trillion-Dollar Ambitions

In the fall of 2022, just before the world was upended by the release of ChatGPT, I received an email from Reid Hoffman, whom I have known since shortly after his company, LinkedIn, launched in the early 2000s. I had first written about him for Wired and then later while covering Silicon Valley for the New York Times. At some point he must have added my name to a list, because for years I’ve been receiving group emails from him at a pace of around two per annum. They were cheery, upbeat missives that included a mix of links to pieces that he had written, articles he found interesting, and thoughts he described as “top of mind.” Typically, they addressed some sweeping trend in tech, though in more recent years he also shared his thoughts on politics. On a different day, I might have hit delete without reading it.

“Dear Friend,” Hoffman’s missive began. His personal chief of staff confirmed that I was one of more than two thousand friends that Hoffman, who has been called the best-connected person in Silicon Valley, has collected over the years. “ICYMI,” read the subject line: In Case You Missed It. Indeed, I had missed the news. Earlier that year, Hoffman had cofounded an artificial intelligence startup, his first since launching LinkedIn two decades earlier. Inflection AI, he called his company.

I’ll confess that before reading Hoffman’s email, a long time had passed since I had given much thought to artificial intelligence. Like a lot of kids who grew up watching shows such as Star Trek and Lost in Space, I had fantasized about friendly robot companions and all-powerful supercomputers that ran the world. But covering tech in the 1990s and 2000s, I had never given any thought to AI. Upon reading Hoffman’s email, though, I was immediately taken by the animating idea that gave rise to his company. Since the start of the computer age, humans have needed to create and learn new machine languages to communicate with a device. But Hoffman’s aim, and that of his cofounders, was machines that understand our language. Finally, we would be able to talk to computers in our own native tongues—speaking human rather than conversing in symbolic code.

Hoffman has long been one of the Valley’s bigger thinkers and steps ahead of most everyone else. He had practically invented the social media sector in the 1990s when he cofounded a startup called SocialNet. He holds a share of twenty-one patents in the field. He was early in online payments as a key employee at PayPal and had a hand in the rise of photo sharing, digital music, social gaming, and the sharing economy. He also stood out as one of the Valley’s savviest investors. The $37,500 he gave Mark Zuckerberg to help him finance Facebook was worth roughly $400 million after the company went public in 2012. His first investment after becoming a venture capitalist for Greylock Partners in 2009 was in Airbnb, a $5 million bet that generated a payout of not 10x or even 100x but a 1,000-fold return. Eleven times, Forbes named Hoffman to its annual “Midas List” of top VCs. Eventually, he would make his share of political enemies as a Democratic megadonor who, by 2024, had spilled several hundred million dollars opposing Donald Trump.

Yet despite a net worth in the billions, Hoffman is cut differently than most who inhabit that economic stratum. Another serial entrepreneur, Joseph Ansanelli, who joined Greylock several years after Hoffman, was struck by the modesty of the by-then-Silicon-Valley-famous Reid Hoffman. Hoffman didn’t drive a fancy car but rather a metallic green Acura that he had owned for years. He dressed as if shopping out of a Kmart bargain bin and had his regular crew with whom he played Settlers of Catan, a favorite board game among the geek set. “Here’s this guy who’s hanging out at the White House with the Obamas until two in the morning but remembers the names of my kids and asks how they’re doing,” Ansanelli said. “He’s really just a normal person who’s wildly successful and hasn’t let it go to his head.” He was a billionaire you wouldn’t mind rooting for.

Hoffman is a large, unkempt bear of a man with unruly brown hair. If Elon Musk had Robert Downey Jr. playing him on the silver screen, at least when Musk was younger (and slimmer), Hoffman would have been played by John Candy. Hoffman is less arrogant Master of the Universe and more the rumpled, affable guy behind the counter at the automotive supply store. When we met, his shirt would be misbuttoned, or a blot of food stain would scream from his shirt throughout the meal. As I learned during breakfast with Hoffman in 2012, he was not above scooping up whatever bit of food had landed on his clothes and popping it in his mouth. He has a quick smile and a habit of nodding vigorously, puppy dog–style, eager to show his assent. Chris Yeh, a fellow Valley entrepreneur who has coauthored two books with Hoffman, described what happened when he asked his writing partner a question that caused him to think hard. “He’ll close his eyes for a count of two or three seconds,” Yeh said. “Sometimes it might be a count of three of four. Then he’ll open his eyes and give a nod and start talking.” Initially Yeh sat there feeling awkward, but he came to see it, he said, “like rubbing the lamp of the genie. The man just fizzes with intellect.”

I had tried my hand at coding when I was younger, but I never was much of a programmer. I had earned a bit of acclaim among my peers in a high school computer club when I crashed the district’s main computer. The matrix of possibilities I had laid out in a program that I sent to the district’s sole machine, which we were granted access to for a few hours per week, was too large for the system to handle. In college, I studied Fortran and felt flummoxed trying to learn this rudimentary early computer language. Mainly what I remember of those months was the anguish of using punch cards to communicate with the machine. It would be late into the night at the Vogelback Computing Center, a bleak and oppressive, low-slung bunker on the campus of Northwestern University. I’d hand to a clerk a rubber-banded batch of beige punch cards and wait—and an hour later, be heartbroken when the machine spit out a solitary page indicating an error. I had introduced a typo or made some small syntax error and I’d need to start all over again, search for my mistake in one of dozens of cards, fix it, and then get back in queue. A computer that let a person code using plain English would have been a gift from the gods.

I started writing about tech in 1996, near the dawn of the internet era. At that point, Hoffman was a junior product manager at Apple. Early on, I interviewed a prominent venture capitalist who had recently invested in a tiny bookseller named Amazon.com. Amazon would be much more than a bookstore, he told me, but I took that to mean the company might one day also sell CDs and DVDs. I met the founders of Google when theirs was maybe a forty-person startup and few gave them a chance at knocking off AltaVista, the dominant search engine at the time. In my social circle then was a quirky, female-companionship-starved guy named Craig Newmark, who created an eponymous site he called Craigslist.

The first time I met Hoffman was in 2003, while writing for Wired about a budding field people were then calling social networking. Later that year, the New York Times hired me to cover Silicon Valley. LinkedIn remained a good story and Hoffman a valuable source. In 2005, over dinner in Palo Alto at an elegant Indian restaurant popular among the tech crowd, Hoffman told me that when he was younger, he dreamed of becoming a college professor. But he dropped out of Oxford University, where he been working toward a PhD in philosophy, once he understood that success would mean writing books that maybe a few dozen of his fellow academics would read. “I imagined myself having more of an impact than that,” he said. Instead he would serve as Silicon Valley’s philosopher-king, thoughtful and reflective where his peers tended toward thoughtless and oblivious. In a locale where the typical denizens barely saw beyond their own narrow interests, Hoffman was politically engaged. He would even have his cameo on the national stage when it was revealed that he had funded E. Jean Carroll’s defamation and sexual assault suit against Trump, prompting the former and future president to call Hoffman a “disgusting slob.”

* * *

MUSTAFA SULEYMAN, A fellow founder and friend of Hoffman’s, had come up with the idea for Inflection and roped in Hoffman for help getting the company off the ground. Because Hoffman was involved—and because the idea was born in Silicon Valley—I knew even before I reached out to Suleyman that what the pair had in mind, should they succeed, would result in a product used by tens of millions of people, if not hundreds of millions. Suleyman’s ambitions were every bit as oversized as Hoffman’s. He sought to create a chatbot that had not just high IQ but also EQ: emotional intelligence.

“It’s a new class of thing,” Suleyman wrote in a founding memo for Inflection he shared with me. Forget the limited range of an Alexa or a Siri, with their scripted responses. He was imaging an engaging conversationalist that “will spark your interest and keep you asking questions.” People might turn to the empathetic, ever-patient bot Suleyman had in mind for advice or use it to work through difficult issues, as if speaking with a life coach or therapist.

“It’s there for you when you want to vent at the end of day,” Suleyman wrote. “It makes you feel heard but it gives you feedback. Periodically, it might challenge you.”

Yet a synthetic companion that seemed as if ripped from the movie Her was just the start. Ultimately, Suleyman’s plans had him creating an AI-powered personal assistant that learns a user’s likes and preferences in the way a famous person’s real-life personal assistant gets to know them. As Suleyman laid it out, this digital agent would make reservations on a user’s behalf, pick out gifts for the kids, and set up lunches with friends. “We believe everyone in the world is going to have their own personal intelligence,” said Suleyman, who served as Inflection’s CEO. The goal was a company worth in the tens of billions, if not eventually in the trillions, like other Valley giants.

The ambition rather than the feasibility of the business plan was primary when talking about the prospects of a Silicon Valley startup. “The game as an entrepreneur and an investor is to have these massively audacious hopes that far outstrip what any rational person would be thinking,” Hoffman said. “You have to believe beyond all conception. Sometimes it even works out.” More often than not, it does not. Hoffman has had some spectacular misses along with those big hits, including the central role he played in a Seattle-based startup called Convoy. Convoy, which was supposed to be Uber for trucks, instead burned through nearly $900 million before shutting down in 2023. Only a tiny fraction of venture-funded startups end up attaining the lofty aims their founders laid out in their initial business proposal. In the case of Inflection, there was also the competition to consider. Other venture-backed startups were working on a chatbot, as were Goliaths such as Google and Microsoft. Inflection was a long shot because every startup is a long shot.

Inflection also placed Hoffman and Suleyman in the center of the debates over AI. The companies provoking widespread unease in 2023 specialized in “generative AI,” the catch-all term for models that, in response to a short prompt, create new content, whether text, images, video, or sounds. These were the systems that wowed many in the public and inspired flights of fancy among industry leaders, who made grandiose pronouncements likening the arrival of AI to the invention of electricity and even the discovery of fire. Yet a technology that could seem almost human frightened some and raised a host of philosophical and ethical questions. The bot Suleyman had in mind, for instance, would express sympathy. Yet was this really empathy if spit out by algorithms parsing human language patterns? Generative AI made mistakes that even its creators couldn’t explain, and there were the potential risks posed by models projected to improve exponentially each year. Some grappled with the existential question of what it might mean if humans lost our apex status. Both Hoffman and later Suleyman positioned themselves at the forefront of this discourse, preaching a third way that neither imagined all of humanity being ruled by laser-eyed robots (the “doomers”) nor sided with those who oppose any attempts to slow or regulate its advancement (the “accelerationists,” as they came to be called). “The rise of powerful AI will either be the best or the worst thing ever to happen to humanity,” Stephen Hawking had said in 2016. “We don’t yet know which.” Both Hoffman and Suleyman argued the same: that AI can be an incredible force for good—if humans are deliberate and don’t squander the moment.

As someone who has been writing on and off about Silicon Valley since the mid-1990s, a different existential question also interested me: What might AI mean for the Valley itself? The essence of the Valley always had been the startup: specifically, the company founded in a garage or a friend’s living room that grew into tech’s next Google or Facebook. Yet AI called into question whether it was even possible for a startup to win the race in an area like generative AI, which was voracious in its demand for resources even as it promised a huge payoff. Generative AI required bottomless reservoirs of data, which a Google, a Facebook, or a Microsoft could amass or access, but which were out of reach for some dorm-room startup. There was also the massive amount of computer time required to train and operate these models—what insiders simply refer to as “compute.” A startup would need millions of dollars of compute just to train one of these giant models, and eventually billions more if what they created found a wide audience. AI also impacted a startup’s ability to hire talent. The old way had an employee taking a relatively modest salary in exchange for an equity stake and the chance at a large windfall. That no longer worked in the AI era. Engineers with AI experience still expected shares in the company but that was on top of large signing bonuses and salaries that could exceed $1 million a year. If cashing in on AI were a contest, the game seemed rigged in favor of today’s tech titan.

Even Hoffman—a creature of the Valley and one of its best-known boosters—harbored his worries. “The economics of AI have changed the equation for startups in the Valley,” he said. More than the cradle of technology, Silicon Valley was a startup factory—what James Currier, a serial entrepreneur who founded NFX, an early-stage venture fund, jokingly referred to as the “startup industrial complex.” Yet what chance would any startup have if table stakes required a bankroll in the hundreds of millions of dollars, if not the multiple billions? Not long after my arrival back in Silicon Valley in the winter of 2023, I picked up on the anxiety of founders and others who were part of the startup ecosystem. Every period in tech has created a new set of giants, but now the question people were asking was whether the AI age was different. Their fear was that the same behemoths that dominated tech in the 2010s—Google, Facebook, Microsoft, Apple, a few others—would ultimately dominate artificial intelligence, blocking the birth of a next generation of tech powerhouses.

If any newly minted startup could prove that AI wouldn’t be an extinction-level event for the Valley’s startup culture, that company seemed Inflection. There seemed something can’t-miss about their endeavor, despite the competition. Hoffman brought with him all the connections a company would need plus a track record for creating giants. Suleyman himself was a star within the AI world. The London-born son of a Syrian cabdriver, he had cofounded DeepMind, the startup that Elon Musk had been raving about over sushi. DeepMind was AI’s first truly successful startup. Inflection’s third cofounder, Karén Simonyan, had served as DeepMind’s principal scientist and was a top researcher in the field.

Money didn’t appear to be a problem for Inflection, at least not with Hoffman on their team. The founding trio seemingly had access to as much money as they might need. Hoffman’s firm wrote a $100 million check to get the company started in the spring of 2022—the largest check in the nearly sixty years of Greylock’s existence. Hoffman threw $40 million of his own money into the kitty and hit up friends for more. Bill Gates was an investor in Inflection, as was Eric Schmidt, the former CEO of Google. So too were Ashton Kutcher and will.i.am, both of whom Hoffman had gotten to know over the years. With all that cash, Suleyman was able to assemble what he described as a “dream team” of talent. He poached people from DeepMind and other parts of Google; with his promise of a different kind of chatbot, he lured people from OpenAI and other AI labs. In June 2023, Inflection raised another $1.3 billion—a preposterous pile of cash for a small, fifteen-month old startup that had yet to generate any revenue.

There were plenty of other startups joining the race to capitalize on this AI moment—more than ten thousand in 2023 alone, according to the count by one AI-focused website. But most were much more modest efforts. Only a small subset of startups were started with the same outsized, trillion-dollar ambitions as Inflection’s. For them, there was a ticking clock. Shortly after starting this project, I caught up to a talk that the venture capitalist James Currier had given at the Stanford Graduate School of Business in early 2023. Currier had always struck me as one of the smarter, more honorable people I came across during my time covering tech, and his crisp analysis of the moment didn’t disappoint. The internet arrived in 1994, giving rise to a new generation of tech giants. Fourteen years later, in 2008, the smartphone took off and launched a new generation of large enduring tech companies. “Now we’ve got generative AI,” he told the assembled students. He pinpoints its start to mid-2022—again, fourteen years later.

“This is the moment,” he said, but then added a warning. “Basically, you get eighteen months to cash in, twenty-four months tops.”




Chapter 1

The Creators

Expectations were high as academics and industry researchers arrived on the campus of Dartmouth College in the summer of 1956. They were gathered at the invitation of Dartmouth’s John McCarthy, a young mathematics professor who had recently coined the term “artificial intelligence.” There, on the top floor of the building that housed the college’s math department, a group of around twenty pursued an ambitious agenda. “An attempt will be made,” McCarthy and several collaborators wrote in advance of their eight-week conclave, “to find out how to make machines use language, form abstractions and concepts, solve kinds of problems reserved for humans, and improve themselves.” The Dartmouth Summer Research Project on Artificial Intelligence marked the start of AI as a field of research—and established a pattern of lofty, unrealistic goals that fell far short of expectations.

“At the time, I believed if only we could get everyone who was interested in the subject together to devote time to it and avoid distractions,” McCarthy later said, “we could make real progress.” Attendees predicted, for instance, that within the decade, a machine would beat the world’s reigning chess champion. Instead, more than thirty-five years passed before a machine bested a champion-caliber player at checkers, and then more years before one was able to beat a chess master.

Unfettered optimism proved the fatal flaw of many of AI’s earliest believers. One pioneer who predated McCarthy was Alan Turing, the English mathematician who famously cracked Nazi codes during World War II (he is played by Benedict Cumberbatch in the 2014 film The Imitation Game). “I propose to investigate the question as to whether it is possible for machinery to show intelligent behaviour,” Turing wrote in a 1948 paper he titled “Intelligent Machinery.” Two years later, he proposed a test for determining whether a machine could think. What he called the “imitation game” came to be known as the Turing Test: Could a computer imitate conversation so adroitly that it fooled humans? Turing predicted that a computer would pass his test by the year 2000—a forecast that was off by more than two decades. That encapsulated the story of artificial intelligence through its first sixty or seventy years as a discipline: a technology that has hovered tantalizingly just around the next bend, forever a decade away.

* * *

FRANK ROSENBLATT HAD only just completed a PhD a few weeks before the Dartmouth conference and wasn’t among those invited to Hanover, New Hampshire, to talk about the budding field of artificial intelligence. Yet Rosenblatt, who taught at Cornell University, was infected by this same propensity for overpromising and underdelivering. The year after completing his PhD in psychology, he released a research paper laying out his idea for what he called “the Perceptron.”

“Since the advent of electronic computers,” Rosenblatt wrote, “an increasing amount of attention has been focused in the feasibility of constructing a device possessing such human-like functions as perception, recognition, concept formulation, and the ability to generalize from experience.” His area of research, the human brain, would serve as his template. It was in the late nineteenth century that scientists discovered that the brain wasn’t a single, continuous network of nerves, as believed, but a complex structure based on interconnected neurons. Rosenblatt aimed to mimic the human brain by creating a network of artificial neurons. The Office of Naval Research was among the institutions that funded Rosenblatt’s idea.

Later, the industry invented the term “vaporware” to describe products that companies announce and heavily market even when they don’t quite exist. Rosenblatt was not the first to sell the world on a half-baked technology nor would he be the last, yet he was among the more audacious. He had not actually built a new electronic brain when he began talking up his idea among reporters and others during a trip to Washington, D.C., in 1958. Instead he used an IBM mainframe borrowed from the U.S. Weather Bureau to show what his invention could do. His demonstration was a modest one: a computer was able to learn on its own to distinguish a card with a marking on the left from one with a marking on the right. But apparently Rosenblatt was persuasive in laying out the possibilities.

“New Navy Device Learns by Doing,” read the headline over an article in the next day’s New York Times that began, “The Navy revealed the embryo of an electronic computer today that it expects will be able to walk, talk, see, write, reproduce itself, and be conscious of its existence.” A writer for the New Yorker was equally impressed. “It strikes us as the first serious rival to the human brain ever devised,” according to a “Talk of the Town” item the magazine ran about Rosenblatt and his invention. Some were more alarmist in their pronouncements, like the headline from an Oklahoma newspaper: “Frankenstein Designed by Navy That Thinks.”

In photos from the time, Rosenblatt looks more buttoned-down company man than mad scientist. He wore his hair short and favored the thick, black-framed glasses that were fashionable at the time. He dressed in Oxford shirts and skinny dark ties. One historian described him as a “true Renaissance man who appears to have been an expert in everything from music and astronomy to mathematics and computing.” Rosenblatt was a brilliant, charismatic figure who won people over with the boldness of his vision. “He made these wild claims about computers that can think that turned out to be a lot of hype and not much reality,” said Chris Manning, director of the esteemed Stanford Artificial Intelligence Laboratory, a research center that dates to the early 1960s. “But Frank Rosenblatt pioneered this idea of a brain-like computer we now call a neural net. He invented it.” Machine learning, it would come to be called: rather than being explicitly programmed for every scenario, a computer improves its performance on a given task through learning and through trial and error.

Yet it was as if Rosenblatt could not help himself. A year after he made headlines with his idea for a thinking machine, Rosenblatt wired together a contraption he called the Mark 1 and inked deals with the U.S. Postal Service (for help sorting the mail) and the Air Force (to read aerial photographs). Back in Washington to meet with his backers, he again made the rounds among reporters. Over coffee with one, he declared the Perceptron “the first machine which is capable of having an original idea.” It may never be able to feel love or joy, he said, but it would learn in the fashion of a human and have insights and convey thoughts.

“My colleague disapproves of all the loose talk one hears nowadays about mechanical brains,” Rosenblatt said of his collaborator at Naval Research. “But that is exactly what it is.”

* * *

ROSENBLATT’S ACADEMIC PEERS were less impressed than reporters or Perceptron’s funders. The scientists who had traveled to Dartmouth in the summer of 1956 had explored the idea of neural networks, but a consensus formed around an alternative path to AI called rule-based computing. Theirs would be a more brute-force approach to artificial intelligence that had human coders laying down specific instructions. Rather than creating a neural net that learns in the fashion of a human, they would hand-code knowledge and reasoning capabilities into a machine. Also called symbolic AI and later expert systems, its main proponent, or at least its fiercest champion, was a Massachusetts Institute of Technology professor named Marvin Minsky.

Minsky was an archetype I would come to recognize once I started writing about tech: arrogant and imperious even if wrong about more or less everything. There was no doubting his prominence in the field. He had been one of the main organizers of the Dartmouth meeting and later cofounded, with John McCarthy, the Artificial Intelligence Project at MIT. Minsky had experimented with neural nets as a graduate student but concluded that it was a dead end. By the mid-1960s, Minsky had embraced a rule-based approach to AI. Soon most in the field were following that same path. “Within a generation,” Minsky declared in 1967, “the problem of creating ‘artificial intelligence’ will be substantially solved.” Herbert A. Simon, another pioneer who embraced the rule-based approach, predicted that machines, by the mid-1980s, would be capable “of doing any work a man can do.”

Minsky, by all accounts, was a contentious figure with a bully’s streak and a flair for the dramatic. In that way he seemed a perfect forerunner to some of the figures who would come to create and define Silicon Valley. Minsky went out of his way to ridicule Rosenblatt. In Genius Makers, his history of artificial intelligence, Cade Metz tells of a small AI conference held in Puerto Rico in 1966. A researcher stepped to the podium to talk about the neural network he and his colleagues were building using a Mark 1. When it was time for questions, Minsky chose to taunt the young presenter. “How can an intelligent young man like you waste your time with something like this?” he asked, The audience laughed as Minsky mocked claims that Perceptron mirrors the human brain. “The performance was typical of Minsky, who enjoyed stirring public controversy,” Metz wrote. Not long afterward, Minsky cowrote an entire book documenting the shortcomings of neural networks. Its title, Perceptrons, left no doubt of its target. “This is an idea with no future,” Minsky said of neural nets. Government dollars shifted to rule-based efforts. Machine learning fell out of favor among researchers.

“For a long time, Marvin Minsky was one of the giants of our field,” Stanford’s Chris Manning said. Manning himself had adopted a rule-based approach to AI earlier in his career but acknowledged that Minsky’s contributions ultimately added up to nothing—except to demonstrate to people the futility of the path he had chosen. Programmers could never devise enough rules to handle the complexity of the real world.

“His was such a different approach that it was no help to what people are doing now,” Manning said. “It’s completely irrelevant. And the fact is his dominance held back all these things that could have happened.”

* * *

THE LIMITS OF computers helped explain the lack of progress in AI. Machines couldn’t store enough information or process it fast enough to accomplish much of substance. One researcher decades ago likened their dilemma to a team designing a jet engine before anyone had discovered the fuel needed to propel a plane into the air. “Computers are still millions of times too weak to exhibit intelligence,” he offered. The Mark I computer that Rosenblatt built to run Perceptron took up most of a room but could handle only 400 artificial neurons. The human brain, in contrast, is made up of around 86 billion neurons.

Still, there would be more fantastic claims made in the name of AI, and more puffery. One heavily ballyhooed project was Shakey, a six-foot-tall robot on wheels developed during the 1960s. Shakey wasn’t the world’s first robot, but it was the first designed to act autonomously. Ask it to fetch an item and, like a human, it would reason out a course of action—in theory. The actual Shakey was more of a filing cabinet on wheels, outfitted with sensors and a TV camera (for vision) and antenna (to hear instructions). It could barely make it from point A to point B and ran out of juice within minutes. Yet in the pages of Life magazine, Shakey was the world’s “first electronic person.” At an AI conference in the late 1960s, a speaker offered that soon intelligent robots like Shakey would be in people’s homes, picking up their dirty laundry. Shakey’s mapping software serves as a foundation for today’s navigation apps. Its DNA lives in the technologies used to process human language. Yet overinflated claims ensured that Shakey was viewed as a disappointment rather than a promising first attempt at creating an autonomous robot.

Eliza, unveiled in the mid-1960s, endures as one of AI’s more interesting early creations. It, too, inflated people’s expectations around AI, though less because of the claims of its creator and more because of the desires of the people who used it. An MIT computer scientist named Joseph Weizenbaum created Eliza to parody some of the more outlandish claims made in the name of AI. Specifically, the superficiality of a computer’s capacity for conversation. This chatbot, named in honor of Eliza Doolittle from Pygmalion, did little more than parrot back someone’s words using a simplistic pattern matching program. (“I’m feeling sad today” “Why are you feeling sad today?”) Yet rather than laugh with Weizenbaum at his little thought experiment, many spoke to it as if it were a therapist or friend. In a book Weizenbaum wrote a decade later, he described himself as shocked at people’s reaction to Eliza. Even his secretary, who was in on the joke, would ask her boss to leave the room when she interacted with Eliza.

A big freeze descended on AI in the 1970s—what those in the field came to refer to as “AI winter.” The Pentagon had funded Shakey through its Defense Advanced Research Projects Agency, or DARPA, the government agency that spearheaded the creation of the internet. Yet where the military was anticipating robot soldiers that could do reconnaissance or at least stand sentry duty, they instead were hearing reports that, millions of dollars later, a computer could barely distinguish left from right. Government funding for AI dried up, as did other research dollars. This first of two AI winters, academics agree, started in 1974 and lasted through 1980.

“The AI problem,” a chastened Marvin Minsky declared in 1982, “is one of the hardest science has ever undertaken.” Minsky came to regret the success of Perceptrons and acknowledged that there was promise in neural net technology. However, no apology would ever reach Rosenblatt, who drowned in a boating accident on his forty-third birthday, just two years after the publication of Perceptrons.

* * *

INTEL, BASED IN Santa Clara, a town forty-five miles south of San Francisco, stamped out the silicon-based semiconductors—chips—that gave rise to the personal computer and also the area’s indelible nickname. “Silicon Valley” was coined in 1971 by a reporter with a computer trade magazine looking for a clever way of referring to the Santa Clara Valley, an area just south of San Francisco that once had ranked as a leading fruit-producing region. With the PC revolution, the center of gravity in the tech industry shifted west. Apple went public in 1980 and word spread about the venture capitalists who saw a return of more than 200x on their investment, drawing more VCs to the area. Speculators bulldozed apricot, plum, and cherry orchards and in their place built office buildings and industrial parks.

The East Coast had dominated the early decades of AI. Yet the groundwork for a westward shift had been planted in the 1930s when Stanford’s then dean of engineering, Frederick Terman, pushed for a marriage between university research and commercial enterprise. In 1939, two of Terman’s disciples, Bill Hewlett and Dave Packard, launched their electronics company in a Palo Alto garage. Propelled by that same impulse to encourage entrepreneurism, Stanford, just after World War II, established a nearby industrial park for graduates and faculty interested in creating a tech startup. In the early 1960s, John McCarthy, the man who had coined “artificial intelligence,” left MIT to help create the Stanford Artificial Intelligence Laboratory. There, in a semicircle-shaped wooden building tucked away in the hills above campus, researchers worked on everything from robotics to machine-generated music to computers that could see and speak. Over the decades, IBM, Xerox, Lockheed, and General Electric were among those established electronics giants that set up shop within a few exits of Stanford. By the 1980s, Stanford stood as the world’s preeminent AI center.

There was another burst of interest in AI at the start of the 1980s. The hype this time was around “expert systems,” which was little more than a new name for Minsky’s rule-based AI. The idea, championed by a Stanford professor named Edward Feigenbaum, was that the specialized knowledge of an expert could be captured and programmed into domain-specific systems. Stationing a safety officer on every oil rig so as to monitor a crew’s actions is expensive. But what if machines hard-coded with an expert’s knowledge could do the job? One interesting project from that era aimed to bolster the investigative powers of the Securities and Exchange Commission (SEC) by programming an expert system to find irregularities in the paperwork that publicly traded companies filed with the agency.

This second wave was fueled less by government grants and more by the venture capitalists and corporations that saw vast money-making potential in AI. Much like would happen in 2023, rivers of money flowed to any company offering a plausible story for cashing in on AI. Hardware companies formed as if the secret to making AI work was specialized equipment maximized to run LISP, a programming language created by John McCarthy and favored by AI researchers. (A joke among programmers: LISP stood for Lots of Idiotic Stupid Parentheses.) Texas Instruments and Xerox were among the business machine makers peddling LISP machines. Similarly, companies large and small sought to capitalize on the popularity of Prolog, another favorite language among AI researchers. A slew of startups formed to peddle expert systems for a particular “vertical”: automakers, retailers, lawyers. Other startups were founded to sell the digital tools companies would need to build and operate an AI system.

Analysts predicted that expert systems would give rise to a multibillion-dollar industry. “With all this money flowing into the field, people were forgoing an academic career to start a company,” said Jerry Kaplan, who had recently earned his PhD at Stanford. “I was doing a post-doc on Stanford’s campus when the whole startup, Silicon Valley thing was heating up. So I decided to start a company.” He went into business with Feigenbaum, who had been one of his professors on campus. The two made sales calls together on behalf of a startup they called Teknowledge, where Kaplan watched his former mentor tell prospective buyers whatever they wanted to hear. If meeting with an oil executive, Feigenbaum spoke of the many ways his not-yet-built expert systems could help with exploration and drilling. “There was a little bit of Rosenblatt and Minsky in Feigenbaum,” Kaplan said.

“There were tons and tons of companies created,” Kaplan said. “But most of them were complete garbage.” Teknowledge would go public in 1985, making it one of the era’s few winners, but Kaplan did not stick around much longer. He had lost faith in expert systems and, by extension, rule-based AI generally. Adding line after line of code to train a computer increased a system’s complexity but never seemed any closer to proving useful in a business setting. “I concluded that something like this would never work,” Kaplan said.

Kaplan was hardly the only one making that determination. The money stopped flowing and, without funding, progress slowed. This second AI winter hit in 1987 and would be longer in duration. “Not much would be going on with AI through the end of the nineties,” Chris Manning said.

“It was very lonely,” said James Manyika. Manyika, who had grown up in Zimbabwe, had started work on a PhD in artificial intelligence at Oxford just as the second AI winter was settling on the field. “All of us were being advised not to use the word ‘artificial intelligence’ in our thesis because no one will take you seriously,” Manyika said. He received similar advice when pursuing postdocs after graduating.

“If you were looking for research grants,” Manyika said, “you were told to say you’re working on machine intelligence or machine learning. Anything but AI.”




Chapter 2

Lonely Boy

Silicon Valley is populated largely by people from somewhere else. Reid Hoffman, however, was born at Stanford Hospital. William Parker Hoffman, his father, and Deanna Ruth, his mother, had met at Foothill College, a small community college in the hills above Silicon Valley. Reid Garrett Hoffman was born in Palo Alto in August 1967—the Summer of Love. The couple married while Bill Hoffman was attending Stanford Law School and separated not long after their only child was born. Reid mainly lived with his father.

“To have your parents get divorced at a young age, there’s a lot of turbulence,” Hoffman said. “It was intense, vibrant, sometimes oppressive. I felt I was very much in a world of my own.”

Hoffman was a precocious kid. His father told of reading his five-year-old son The Lord of the Rings and noticing the bookmark had advanced since the previous night. Hoffman didn’t really play sports and did not join the other kids on the block when they ran around in the street. “The nice way to say it was that Reid spent a lot of time by himself,” said Ben Olander, who lived down the street from Hoffman and his father. The not-so-nice way to put it was that Hoffman was a child who had no friends. “I was very lonely,” Hoffman confessed. He sought refuge reading about futuristic worlds in books he found at his local public library. “I would just pull the next book off the science fiction shelf and read it,” he said.

When he was nine years old, a babysitter taught him the game Dungeons & Dragons. Taking up this game built around the imaginary adventures spun out by a dungeon master gave Hoffman a way to connect with other like-minded enthusiasts, including Olander. “The strongest memory I have of Reid is him wanting desperately to belong,” Olander said.

Hoffman was eleven when a new game called RuneQuest was released. RuneQuest was another role-playing game but more rules-heavy than Dungeons & Dragons and with a danger element alluring to a kid Hoffman’s age. Hoffman learned from a classmate at his middle school that Chaosium, the company that created RuneQuest, had an office in the neighboring town of Emeryville. Hoffman showed up unannounced one Friday after school.

An awkward, chunky kid with braces, glasses, and a mop of brown hair that rarely saw a comb, he arrived at Chaosium’s offices carrying a marked-up copy of one of their game manuals, with suggestions for improving the game written in red. A follow-up memo he wrote so impressed the game’s designer that he invited Hoffman to test their games and write reviews for a magazine the company published. Years later he still remembered the precise amount of his first check: $127. If nothing else, the money quieted his father’s complaints about his incessant game play.

“My dad thought that I was going to be a social outcast,” Hoffman said. “But after I brought home that first check, he was like, ‘Oh, maybe you’ll be okay.’ ” Board games were another obsession and especially Tactics II, one that simply pitted red against blue and has been described as military chess. When years later Hoffman got to talking about Tactics II on a podcast, his interlocutor asked him about his level of play. A sheepish Hoffman confessed he couldn’t remember ever losing a game.

* * *

HOFFMAN WAS IN the ninth grade when, without mentioning it to either of his parents, he applied to a boarding school in Vermont called the Putney School. “I was kind of bitten by the independence bug rather early,” Hoffman said, “and Vermont was the furthest place from California I could imagine that still seemed feasible.”

Putney was different from other elite boarding schools—a less traditional, progressive institution with a granola-crunchy, holistic approach to learning. The school stressed both independent study and the merits of manual labor. There was a working farm on campus (“outdoor experiential education is just as important as what happens behind a desk,” according to the school’s promotional materials) and classes in carpentry and blacksmithing that appealed to the teenage Hoffman. He learned to milk a cow and tap a maple tree for syrup and, if he didn’t exactly master the art of driving a team of oxen, he learned a critical life lesson (“Partner with someone who knows what they’re doing,” Hoffman joked when talking about the experience on a podcast). A profile of Hoffman the Putney Post ran in 2009 cast him as “socially awkward” but obviously smart without being condescending. His faculty advisor described him as “way beyond his years intellectually.” Hoffman, for his part, praised the school for the quality of education he received but also called out the bullying endemic on campus. Some classmates seemed deliberately cruel as a means of demonstrating their dominance over others.

“It was kind of like Lord of the Flies,” Hoffman told the Putney Post.

The loneliness that plagued Hoffman in Berkeley followed him to Putney. “Frankly, it wasn’t always easy for me to find friends who shared my interests,” he said. He was an overweight, nerdy kid not into sports and something of a straight arrow. He didn’t drink or smoke marijuana at a school where the pressure to do both could be intense.

Hoffman ultimately found his people on campus—in the school’s small computer room. Eventually he managed to neutralize his tormentors by remembering his game logic. “The way you deal with bullies is you change their economic equation,” Hoffman explained. “Make it more expensive for them to hassle you.” He told his chief assailant that if the harassment continued, “I will break everything you own,” and the bullying stopped. Hoffman graduated from Putney in the spring of 1985 and returned to the Bay Area to start Stanford that fall.

* * *

EVEN THEN, STANFORD was at the center of so much that was going on in Silicon Valley. One of the area’s highest-profile companies then was Silicon Graphics, which helped to transform the film industry (the makers of Jurassic Park, Forrest Gump, and Terminator 2: Judgment Day used its technology to power then cutting-edge special effects). Silicon Graphics had been born on campus in the early 1980s. So too had Sun Microsystems (Sun was short for Stanford University Network), which made a class of computers more powerful than PCs called workstations, and Cisco Systems. Both Sun and Cisco played pivotal roles in the rise of the Internet.

Hoffman loved his time on campus. He was among the first ten people at Stanford to pursue a newly minted major called Symbolic Systems, which, just like the field of artificial intelligence, melded computer science with linguistics, psychology, and other disciplines. On campus, computer science majors dismissed Symbolic Systems as “C.S. lite” but the intellectually curious Hoffman valued the opportunity to take a wide array of classes across campus. Life was finally as he had fantasized it when he was younger, surrounded by like-minded souls who shared his thirst for learning and desire for late-night debates on vital issues.

One of those late-night debate partners was Peter Thiel, who would play a critical role in the development of artificial intelligence. The two made for an unlikely pairing. Where Thiel had been raised in a deeply religious conservative family, Hoffman was a product of the counterculture sixties. Family lore put Hoffman on his father’s shoulders at demonstrations opposing the Vietnam War that sometimes turned tumultuous. “Apparently, I was running from tear gas even before I could walk,” Hoffman said. The two met during their sophomore year in a philosophy class called “Mind, Matter, and Meaning.”

“I’m pretty sure he saw me as a bleeding-heart pinko commie,” Hoffman said. “And I’m absolutely certain I saw him as a libertarian wacko who seemed to have sprung out of Ayn Rand’s book, The Fountainhead, fully formed.” The two argued for well over an hour after their first class together and pretty much continued that debate for several decades, until Thiel gave more than $1 million to Donald Trump’s first campaign and they decided, for the sake of their friendship, to avoid politics. As upperclassmen, the two ran for Stanford’s student government on a joint ticket. Hoffman was the left-winger, Thiel the right-winger. Both won.

The second AI winter hit just as Hoffman arrived on campus, but the kid who had worked his way through shelves of science fiction at the local library was excited for a real-life glimpse at what machines could do. “I was not alien to the notion of robots and artificial intelligence,” Hoffman said. He secured a summer internship at the legendary Xerox PARC (Palo Alto Research Center), which gave the world the mouse and icon-driven computing, among other cornerstone contributions. There he became so engrossed in the AI-related research project he was assigned that he took a semester off to continue his work. The next summer, he worked on expert systems at IBM. As an upperclassman, Hoffman worked with David Rumelhart, a giant of the AI world who had pioneered “parallel distributed processing models,” an approach that accelerated the speed by which a neural net could process information. Rumelhart served as Hoffman’s advisor through much of his time at Stanford.

Yet his front-row seat on AI left Hoffman unimpressed. As he would tell Musk years later over dinner, he viewed the technology as if it were just a toddler. An AI winter meant less money for research but, even if cash had been flowing, computers were still not powerful enough. “The networks were so small they wouldn’t do anything other than toy problems,” Hoffman said. A major breakthrough while he was still at Stanford was a computer that could reliably read numbers printed on a check.

“I concluded AI was not going to happen anytime soon,” Hoffman said. “So I just went off to do other things.” An exceptional student, he applied for and won a coveted Marshall Scholarship, which provides free tuition and living expenses for American citizens pursuing a graduate degree at a university in the United Kingdom. In 1990 he moved to England to pursue a doctorate in philosophy at Oxford University. There, at the oldest university in the English-speaking world (Oxford was founded in 1096), he imagined himself “grappling with the big questions of values and ethics and who we should be as a society,” he said. Instead he learned that his teachers were “hostile to the idea of academics being public intellectuals. The professors there seemed to only want to talk about esoteric theories without any interest in actual people. I very quickly realized that wasn’t me.” Hoffman stuck it out long enough to earn a master’s in philosophy from Oxford’s Wolfson College. With no savings and no job prospects, he returned to his homestead to figure out what he would do next.

* * *

HOFFMAN MOVED IN with his father back in Berkeley. His father, who had been a crusading lawyer earlier in his life, had settled into a career as a real estate attorney. During Hoffman’s second week home, his father asked him: You’re going to get a job, right?

“I’m researching my options,” Hoffman told him.

His father’s retort: Why don’t you research why you need to get a job?

Hoffman had taken several computer science courses at Stanford but did not have the background or training he needed to secure a programming job in Silicon Valley. But plugging into the substantial network of friends he had built during his four years in Palo Alto, he learned about a team inside Apple developing a new online service called eWorld. They needed a contractor who could produce design mockups using Adobe’s Photoshop. Hoffman had never used Photoshop, but his contact there handed him a manual and told him to be ready to start the following week. “Locking myself in a room for a weekend, I became a Photoshop ninja,” Hoffman said. Soon he was working as a full-time junior product manager, overseeing the design and launch of eWorld’s international offerings. Hoffman had imagined himself as a public intellectual who penned essays and books on the day’s big issues. Instead he was helping Apple find a way to cash in on the internet.

* * *

THE PC HAD given rise to Silicon Valley, but the internet lit the area on fire. The match was Netscape Communications’ IPO in August 1995. A Brit named Tim Berners-Lee had invented the World Wide Web, along with its first browser. But it was the team behind Netscape, founded around the time the second AI winter was coming to an end, who figured out how to get rich off the idea. Its user-friendly, feature-rich browser both provided tech novices an easy on-ramp to the internet and allowed developers to create dynamic, interactive web pages featuring images and clickable icons.

The company went public only sixteen months after it had incorporated, sparking a frenzy among traders. The company had yet to turn a profit, but that didn’t make a difference when so many people were hungry to own a piece of the future. Netscape’s debut was one of the more remarkable in Wall Street history. Its stock price more than quadrupled its first day of trading. For venture capitalists, the moment became what they would call a proof point. Near-instant riches were possible if they invested in the right internet company. For countless entrepreneurs, the Netscape IPO proved an inspiration. The dot-com era was born, and with it, as John Doerr, a prominent venture capitalist whose 1990s hits included Netscape, Amazon, and Google, memorably described it, “the greatest legal creation of wealth in the history of the planet.” The area’s central role in bringing the internet to the world solidified the Valley’s reputation as the globe’s capital of tech innovation.

Hoffman’s story was no different than that of any number of would-be entrepreneurs who saw the internet as their chance to hit it big. Shortly after Netscape’s IPO, Hoffman and Thiel made the 150-mile drive north from Palo Alto to Gualala, the enchanted seacoast town where Hoffman’s paternal grandparents owned a home. Hoffman was about a year into his job at Apple. Thiel was working as a derivatives trader at an investment bank. The two, Thiel said, spent a weekend “brainstorming how to start internet companies.” Thiel laid out a plan for starting his own venture fund. Hoffman, in contrast, voiced a desire to start his own business. “That was the way Reid was going to have an impact,” Thiel said. Through Thiel and other Stanford connections, Hoffman set up meetings with several venture capitalists. His mother, who had also earned her law degree, worked at Wilson Sonsini, one of the Valley’s top law firms. She introduced him to one of the Valley’s best-known VCs.

“I wasn’t at the stage yet of ‘Here’s my business













































[image: Bookperk sign-up advertisement]



About the Publisher

Australia

HarperCollins Publishers Australia Pty. Ltd.

Level 13, 201 Elizabeth Street

Sydney, NSW 2000, Australia

www.harpercollins.com.au

Canada

HarperCollins Publishers Ltd

Bay Adelaide Centre, East Tower

22 Adelaide Street West, 41st Floor

Toronto, Ontario, M5H 4E3

www.harpercollins.ca

India

HarperCollins India

A 75, Sector 57

Noida

Uttar Pradesh 201 301

www.harpercollins.co.in

New Zealand

HarperCollins Publishers New Zealand

Unit D1, 63 Apollo Drive

Rosedale 0632

Auckland, New Zealand

www.harpercollins.co.nz

United Kingdom

HarperCollins Publishers Ltd.

1 London Bridge Street

London SE1 9GF, UK

www.harpercollins.co.uk

United States

HarperCollins Publishers Inc.

195 Broadway

New York, NY 10007

www.harpercollins.com


OEBPS/text/nav.xhtml


Contents







		Cover



		Title Page



		Dedication



		Contents



		Preface



		Introduction: Trillion-Dollar Ambitions



		Chapter 1: The Creators



		Chapter 2: Lonely Boy



		Chapter 3: The True Believers



		Chapter 4: DeepMind



		Chapter 5: Smart Friends



		Chapter 6: Hit Refresh



		Chapter 7: Banging on the Table



		Chapter 8: With Great Powers



		Chapter 9: MeAI



		Chapter 10: Speaking Human



		Chapter 11: The Shiny New Thing



		Chapter 12: “Kevin Roose, I Love You”



		Chapter 13: Cerebral Valley



		Chapter 14: The Super-Enthusiast



		Chapter 15: Pi



		Chapter 16: Springtime in AI



		Chapter 17: A Delicate Balance



		Chapter 18: All Gas, No Brakes



		Chapter 19: The Land of the Giants



		Epilogue



		Acknowledgments



		Notes on Sourcing



		About the Author



		Also by Gary Rivlin



		Copyright



		About the Publisher













Guide





		Cover



		Contents



		Chapter 1: The Creators


















		iv



		v



		vii



		viii



		ix



		x



		xi



		xii



		xiii



		xiv



		xv



		xvi



		xvii



		xviii



		xix



		xx



		xxi



		xxii



		xxiii



		xxiv



		1



		2



		3



		4



		5



		6



		7



		8



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		34



		35



		36



		37



		38



		39



		40



		41



		42



		43



		44



		45



		46



		47



		48



		49



		50



		51



		52



		53



		54



		55



		56



		57



		58



		59



		60



		61



		62



		63



		64



		65



		66



		67



		68



		69



		70



		71



		72



		73



		74



		75



		76



		77



		78



		79



		80



		81



		82



		83



		84



		85



		86



		87



		88



		89



		90



		91



		92



		93



		94



		95



		96



		97



		98



		99



		100



		101



		102



		103



		104



		105



		106



		107



		108



		109



		110



		111



		112



		113



		114



		115



		116



		117



		118



		119



		120



		121



		122



		123



		124



		125



		126



		127



		128



		129



		130



		131



		132



		133



		134



		135



		136



		137



		138



		139



		140



		141



		142



		143



		144



		145



		146



		147



		148



		149



		150



		151



		152



		153



		154



		155



		156



		157



		158



		159



		160



		161



		162



		163



		164



		165



		166



		167



		168



		169



		170



		171



		172



		173



		174



		175



		176



		177



		178



		179



		180



		181



		182



		183



		184



		185



		186



		187



		188



		189



		190



		191



		192



		193



		194



		195



		196



		197



		198



		199



		200



		201



		202



		203



		204



		205



		206



		207



		208



		209



		210



		211



		212



		213



		214



		215



		216



		217



		218



		219



		220



		221



		222



		223



		224



		225



		226



		227



		228



		229



		230



		231



		232



		233



		234



		235



		236



		237



		238



		239



		240



		241



		242



		243



		244



		245



		246



		247



		248



		249



		250



		251



		252



		253



		254



		255



		256



		257



		258



		259



		260



		261



		262



		263



		264



		265



		266



		267



		268



		269



		270



		271



		272



		273



		274



		275



		276



		277



		278



		279



		280



		281



		282



		283



		284



		285



		286



		287



		288



		289



		290



		291



		292



		293



		294



		i



		ii



		iii



		vi














OEBPS/images/title.jpg
Al
VALLEY

Microsoft, Google, and the Trillion-Dollar

Race to Cash In on Artificial Intelligence

GARY RIVLIN

ssssssss
An Imprint of HarperCollinsPublishers






OEBPS/images/9780063347502_Cover.jpg
Al
VALLEY

Microsoft, Google, and the
Trillion-Dollar Race to Cash In

on Artificial Intelligence

=

-

Y

\\Q..Mﬁav /
|\

OR

7

V)5 \\\

AR

K
// |
e
_-—//////%,ﬁ_.

4‘
e :
(T ,_i_

\

L)
//////
A\

a|

4
14

V17
/;

s

\\ [ ?\\\ ”..m

/4

Ik
\\ im~
) w»\\:

7

20






OEBPS/images/bookperk-boba-V1.jpg
Bookperk

and get e-book
bargains, sneak peeks, special offers, and

more—delivered straight to your inbox.





