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				“[The Google Story] may be the most detailed account of [the] spectacular rise of the…search engine….When CEO Eric Schmidt reiterates the cofounders’ ultimate goal—getting all the world’s information online—at the end of the book, you might start to believe it.”

				—Newsweek

				“If it’s plot you want, not page rank statistics, [The Google Story] is the best offering so far.”

				—The Baltimore Sun

				“Well told…A thorough primer on everything from the childhoods of the founders to its battles with Microsoft and its impact on the advertising industry.”

				—Fortune

				“The Google Story…describes the lava lamps, AstroTurf, beach volleyball, celebrity-caliber fried chicken and touch-pad-controlled toilets that have given Google’s cloistered Googleplex campus in Mountain View, Calif., its much-vaunted Peter Pan atmosphere. On a different note, The Google Story also includes an aerial view of the Googleplex taken from a B-24 bomber, with a machine gun visible in the foreground. Sunny or sinister? Either is a way to describe Google’s fast, unstoppable rise.”

				—The New York Times

				“A behind-the-scenes look at how Google became a worldwide business and cultural phenomenon.”

				—The Star-Ledger

				“Chronicle[s] the birth and growth of Google, and how it became one of the most important corporations in history…The authors also report on the secret computer network that accomplishes Google’s searches, and its current enterprises—including the controversial ‘book scanning’ project.”

				—New York Daily News

				“A[n] excellent history.”

				—The New York Review of Books

				
				“If Google were to take on critical faculties as well as its other attributes, [this] book would probably come top of the results list.”

				—The Times (London)

				“If you want to know how the Google boys became wealthy and powerful beyond all dreams, then [the] assiduously researched The Google Story is for you.”

				—The Daily Telegraph (U.K.)

				“The Google Story is a useful primer. We meet key characters, and even get a chapter on the company’s chef, an ‘informal minister of cultural affairs,’ Charlie Ayers.”

				—Bloomberg News

				“Fast-paced techno-history…an incisive look at the strange era in which we live.”

				—Deseret Morning News

				“A worthwhile search…filled with insider revelations from page one…The Google Story plunges deep into the search behemoth with plenty of great tidbits.”

				—PRWeek

				“An intimate portrayal of a product that plays a likewise intimate role in our daily lives…indispensable.”

				—The Harvard Crimson
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			Preface

			Google Grows Up

			Twenty years after Google’s birth, it still has all the promise and potential of an innovative, well-heeled force. More than a billion Google users remain enthusiastic and loyal, generating more than a trillion searches per year. The most valuable new brand of the Internet Age has vaulted Sergey Brin and Larry Page, both now 45, into the upper echelon of the Forbes 400 list, each worth tens of billions of dollars. From a fledgling start-up, Google also grew into a magnet for talent globally, employing more than 80,000 people and millions of computers to spew out search results, YouTube videos, and more. Even enormous fines and antitrust charges did not stop the company’s growth. Financial success enabled Google to fund a far-flung series of ventures that reflect the founders’ interests, some commercially viable and others in the realm of pure research and development. At Google, advertising became the fountain of wealth. The company takes in nearly half of all digital advertising dollars in the U.S., funding not only the firm’s expansion but also its entry into numerous unrelated cutting-edge businesses, most notably driverless cars, and a host of acquisitions of talent and technology.

			
			With Google still sitting on $100 billion in cash, founders Brin and Page faced a high-class problem: whether to return most of that cash to shareholders, including themselves, or use it to expand Google into new areas. For ambitious technologists the choice was easy, but they are building the enterprise in an unusual way. Unlike most corporations that buy or create similar subsidiaries, CEO Larry Page thought it better to create many types of businesses, leaving Google with numerous separate endeavors.

			“I always thought it was kind of stupid if you have this big company and you can only do five things,” Page says. “For start-ups, you have to get one thing done well or you don’t have permission for anything else. For big companies, I think it is different.”

			Page says Steve Jobs had another point of view.

			“I would always have this debate with Steve,” Page says. “He would always tell me, ‘You’re doing too much stuff.’ I’d be like, ‘You’re not doing enough stuff.’ ”

			Google has drifted considerably from its original mission to organize all the world’s information and make it universally accessible. Its Calico team is working on ways for people to live healthier and longer lives. Its Waymo team is focused on creating a world where city streets teem with self-driving cars. And Google’s Project Loon team is building specially equipped hot air balloons that have the potential to bring Internet service to people living anywhere on earth.

			“It is a cell phone tower in the sky,” Page says.

			Brin and Page are no longer joined at the hip in the way they were in the early days of Google, when they worked side by side, sharing the leadership responsibilities. Page, at the helm as CEO, is focused on big ideas, moving projects forward, and results, while Brin drifts in and out of the company’s innovative initiatives without clear day-to-day responsibilities.

			Back in 2007, when they worked together more closely, Brin and Page ended their years as bachelors within months of each other, marrying women of uncommon intellect.

			
			Sergey wed first, in the spring. He married Anne Wojcicki, a biotech maven and cofounder of the online DNA testing firm 23andMe. The Web site helps people explore their genes, an area of passion for Sergey and commercial potential for Google. The couple met through Anne’s sister, Susan Wojcicki, who rented the garage in her home to Brin and Page when they started Google. (Susan now runs YouTube.) The location of the Brin-Wojcicki destination wedding remained a mystery to the small list of guests, who were invited to show up for a free jet ride at an airport near San Francisco. The plane ferried the party to the Bahamas, where Sergey and Anne swam out to a sandbar and got married in their bathing suits while standing beneath a chuppah, the canopy in Jewish weddings that symbolizes the home. Guests stayed dry, taking a boat to the sandbar. Larry served as Sergey’s best man.

			Within months of Brin marrying, Page followed suit. Larry exchanged vows in the British Virgin Islands with Lucy Southworth, a Stanford Ph.D. who also had degrees from the University of Pennsylvania and Oxford University. Page’s bride, whose actual first name is Lucinda, describes her Stanford research as “working on the comparative analysis of expression data in eukaryotic organisms.” Larry and Lucy held their wedding reception for hundreds of guests at Little Dix Bay on Virgin Gorda.

			Given his desire for privacy, Page required wedding guests to sign nondisclosure agreements prohibiting them from discussing details of the wedding with the news media. But that didn’t stop leaks of the star-studded guest list, including Sir Richard Branson, founder of Virgin Media. As owner of the island where the wedding took place, Branson served not only as host but also as Page’s best man.

			The founders’ paths diverged in their personal lives, too. Page remains married with two children; Brin and his wife, who also have two children, separated and divorced after Sergey had a highly publicized affair with a Google employee. Brin’s affair with a subordinate generated negative publicity about the company, including reports that it caused a rift between the founders.

			

			—

			
			Some 20 years after Google’s founding in a college dorm room at Stanford, it quite intentionally has grown into a far-reaching enterprise and one of the most valuable companies in the world, alongside Apple and Amazon. Using cash generated through online search, Google is making dozens of the biggest bets on the planet while utilizing “Google Brain,” a kind of artificial intelligence it developed that is improving products and services and can do much more. Google calls the radical bets Moonshots, and they’re housed in a division of the company known simply as X, overseen day-to-day by the scientist Astro Teller, whose titles include CEO of X and Captain of Moonshots. This laboratory, looking for solutions that are ten times better than what’s available today, reflects one of Brin and Page’s ways of keeping true innovation alive in a giant corporation. Moonshots that get traction graduate from X to become subsidiaries of the company.

			Inside X, for example, there’s “Makani,” the Moonshot factory’s initiative to radically advance global adoption of renewable energy using kites that harness energy from the wind; “Project Wing,” to build drones that can someday deliver emergency medicine, consumer goods, and more; “Chronicle,” which seeks radically new proactive solutions to the problem of cyber security; and the aforementioned “Project Loon,” which would use high-flying balloons to bring Internet service to places in the world that don’t have it and which delivered some emergency Internet service in Puerto Rico after it was devastated by Hurricane Maria. And there are many more.

			
			“When I was heading up Google X a few years back, one little project we had in there was Google Brain, which was an AI [artificial intelligence] effort,” Sergey said. “I didn’t pay attention to it at all. Having been trained as a computer scientist in the ’90s, everyone knew AI didn’t work. Fast-forward a few years and Brain touches every single one of our main products from search to photos to ads to everything we do. And this kind of revolution definitely surprised me.”

			Outside of X, perhaps the most ambitious endeavor is the company’s Calico division, whose self-described mission is to “tackle aging, one of life’s great mysteries,” thereby enabling people to live longer and healthier lives. Calico has a high-powered team at the top led by CEO Arthur Levinson, the world-renowned scientist who is also chairman of the board of Apple and former CEO of the successful biotech company Genentech. Along with a strong team working with Levinson, Calico has entered into numerous partnerships aimed at doing relevant research on aging. Some of the studies focus on the leading causes of death, including cancer and Alzheimer’s.

			To organize Calico and so many other disparate parts of the company, Google created a parent holding company called Alphabet, the name chosen by Sergey, and put Google and the other various businesses and “bets” into their own subsidiaries. Each of these, including Google’s search engine, has a separate CEO. Page serves as CEO of Alphabet and Brin as president, with Google and its core products, including Gmail, YouTube, the Google Chrome browser, the Android operating system, Google Docs, Google Maps, Waze, and more, in a separate subsidiary from Moonshots. Waymo, the self-driving car initiative, started out in X and graduated to become its own subsidiary after considerable progress.

			Some of the separate businesses include Google products for the smart home, with high-tech thermostats, security systems, virtual assistants that understand spoken commands, and other products that put Google into direct competition with Amazon and Apple. The company has a clear desire to be more than a digital presence, pressing forward with physical products—the so-called Internet of Things—that are used in everyday life.

			
			Page says Alphabet/Google decides which initiatives to pursue based on their ability to bring about mega-changes. “Is that thing really, really important? Is it going to affect a lot of people every day? You want to do things that are exciting and are going to really make a difference. Can we push the envelope of what’s possible? That’s what I’m excited about now.”

			Critics of Google say it is a monopoly that has become too big and too powerful, harming would-be competitors and stifling innovation. They also accuse Google of intruding on the privacy of users and cashing in on the data it has gathered about the online behavior of individuals. Google denies these allegations while trying to prevent the company from facing heightened regulation.

			Stanford professors with close ties to Google also have strong views about the 20 years since Brin and Page left the university to tame the Internet. Google is “a gathering of the adolescent dreams of two founders,” says Stanford professor Dennis Allison. “That turns out to have worked out pretty well for them. They have had an amazing impact on the world.” His colleague Terry Winograd, who worked closely with Larry and Sergey, predicts more breakthroughs at Google. “They always had the curiosity to attack big problems far beyond search,” Winograd says. “Pardon the pun, but they kind of drove the autonomous car. Google said they wanted to make it commercial. That’s an example of their putting resources in, and it got everybody to pile on and come along with them. What’s the next big problem? Death? Are they going to solve that?”

		

	
		
		
			
			Introduction

			NOT SINCE GUTENBERG INVENTED THE modern printing press more than 500 years ago, making books and scientific tomes affordable and widely available to the masses, has any new invention empowered individuals, and transformed access to information, as profoundly as Google. With its colorful, childlike logo set against a background of pure white, Google’s magical ability to produce speedy, relevant responses to queries hundreds of millions of times daily has changed the way people find information and stay abreast of the news. Woven into the fabric of daily life, Google has seemingly overnight become indispensable. Millions of people use it daily in more than 100 languages and have come to regard Google and the Internet as one. The quest for immediate information on anything and everything is satisfied by “googling” it on a computer or cell phone. Men, women, and children have come to rely so heavily on Google that they cannot imagine how they ever lived without it.

			Google’s transcendent and seemingly human qualities give it special appeal to an amazingly wide range of computer users, from experts to novices, who trust the brand that has become an extension of their brains. That appeal is universal, enabling it to overcome differences in culture, language, and geography en route to becoming a global favorite. For a firm that has spent little money to advertise or promote its search engine, these are unparalleled achievements. Google’s growth has occurred by word of mouth, as satisfied users recommend it to their friends, and others learn about it through the media and online. For most of its 20-year existence, no Madison Avenue marketers have pushed it. Instead, people have come to feel emotionally attached to the search engine, calling on it whenever they wish to satisfy their interest or curiosity. In an uncertain world, Google reliably provides free information for everyone who seeks it. It is a seductive form of instant gratification for their minds.

			
			Most Google users have no idea how the search engine was created, what makes it so profitable and valuable, why it has triumphed over deeper-pocketed competitors, and where it is heading in the future. In the pages of this book, we will answer all these questions for the first time. Until now, most of the answers have remained secret, hidden deep inside the Googleplex, the company’s space-age Silicon Valley campus.

			John Hennessy, a top computer scientist and past president of Stanford University who is Google’s executive chairman, says the firm is unique in today’s bifurcated world of sophisticated software and hardware companies because it is a leader in both areas. To power its search and search-related services, Google runs patented, custom-designed programs on millions of machines that it also custom builds. The optimal blending of technologies by the world’s most innovative company produces superior search results instantaneously. No word in the English language exists to describe this seamless melding of hardware and software at such a massive scale, so we have named it Googleware.

			Hennessy says that the most important technological advantage distinguishing Google from would-be competitors is that its employees assemble and customize all of the personal computers the company uses to carry out searches. This is perhaps Google’s best-kept secret. Experts generally regard personal computers as commodity products, akin to toasters, but Google assembles, deploys, and is constantly improving the performance capabilities of more than a million inexpensive PCs. It builds and stacks them atop one another in refrigerator-size racks, stringing them together with patented software and wiring. No enterprise has more computing power than Google with its network of garden-variety PCs on steroids.

			
			“They run the largest computer system in the world,” Hennessy said. “I don’t think there is even anything close.”

			In an age of specialization of labor, Google secretly assembles each and every PC in its massive network inside secure facilities that are strictly off-limits to outsiders, including visitors to the Googleplex who think they have seen it all. Google is able to do this affordably because the massive scale of its operation makes it cost-effective and of higher quality than buying custom PCs from someone else. Working together, these customized computers rapidly carry out searches by breaking the queries down into tiny parts. These parts are processed simultaneously by comparing them to copies of the Internet that have been indexed and organized in advance.

			With plenty of redundancy built into its network, Google is able to reliably fire up more and more computers daily, rapidly returning search results without a glitch—and without human intervention—even as some PCs burn out and are not replaced. Instead, other PCs take over. Remarkably, as Hennessy noted, there is no comparable computer network or database in the public or private sector anywhere in the world.

			“They realized early on that if they did a good job with the hardware, that it could be a competitive strength for the company,” he said. “The hardware would be the key factor in being able to do search efficiently. And they are replicating computers at such a large volume that it makes sense to do it themselves. It is why launching a search engine that is competitive with Google would require a much larger capital investment than people realize.”

			
			Thanks to the inclusion of small, highly targeted text advertisements that searchers click on for information, Google the search engine soon became Google the money machine. This was while Google was still private, and thus inscrutable to all but the innermost circle of early investors and employees. But once its stunningly rapid growth and billions of dollars in ad-generated profits became public knowledge, a growing legion of investors recognized that something unique was going on and sought to own a part of it. On August 19, 2004, Google went public in an unconventional initial public offering at $85 per share, raising nearly $2 billion in the largest technology IPO ever at the time. In less than a year, the stock soared to more than $300 per share, making it a financial and technology powerhouse without peer. In the first fifteen years after Google’s founding in 1998, Microsoft stock did not increase in value at all. During that same period, Google shares came to be worth more than $300 billion.

			If by chance you missed out on this bonanza, remember that the experts did too. Blue-chip venture capital firms, Yahoo!, AltaVista, and many other major search engine and technology companies approached by Stanford University turned down the chance to buy Google’s search system for $1 million. Their refusals forced Stanford Ph.D. students Sergey Brin and Larry Page to reluctantly drop out of school and start the firm. By the summer of 2005, each of the founders had a net worth of more than $10 billion.

			Hennessy recalled the first time a Stanford professor brought Google to his attention in the mid-1990s. Like Brin and Page, Hennessy had grown frustrated using AltaVista, the best search engine at the time. While it did a reasonably good job of canvassing the Internet, it did a poor job of ranking search results. Hennessy remembers hearing that the creators of a search engine on campus, through a new mathematical formula known as PageRank, had come up with a way to give users the most important search results in a flash.

			
			As a computer scientist of note, he typed his own name into the Google search box to see what would happen. “The first thing that came up for me was Stanford University,” Hennessy said. “That didn’t happen on the other search engines.”

			

			—

			IN THE PAGES of this book, we will illuminate the business strategies and the corporate motto, “Don’t Be Evil,” that Google employed on the way to establishing a cadre of advertisers and Web sites with strong ties to the search engine. These Google affiliates, numbering in the millions, have enormous vested financial interest in the search engine’s continuing growth and success. We have named this robust and self-reinforcing network “the Google Economy,” and it propelled the search engine to grow seven-fold within a year of its going public. As long as Internet use and online ad spending continue to meet projections for growth, the Google Economy is likely to continue expanding.

			Google itself appears destined for even more growth and expansion, given the relative infancy of the Internet as a mass medium, and the growing migration of advertising dollars from television and print to the online world. The reason is simple. Google figured out how to make advertising on the Internet work effectively by targeting it to individuals at the moment they most need it: when searching for information.

			Google’s success depends on the continuing day-to-day involvement of cofounders Brin and Page. Googleware and the lucrative Google ad system are a reflection of their genius and foresight. Going forward, it is the founders’ focus, leadership, and grand ambition that are the most important ingredients in Google’s long-term success. With them at the helm, Google is likely to remain a popular search engine that people connect to both electronically and emotionally. Nevertheless, suspicion of Google will increase as it grows in size and records more of our online behavior, and already the company has come under fire from U.S. and foreign government regulators.

			
			Together, Brin and Page power Google, breathing life into its interactions with hundreds of millions of users daily. They constantly motivate the collection of brilliant mathematicians, engineers, and technologists at the Googleplex to tackle larger and larger problems. And they push hard to give computer users a crack at using these products before they are perfected, a method that keeps innovation humming while providing valuable feedback to get rid of flaws.

			Google search is free to users. The billions of dollars in money and profits that flow from it are a by-product of the company’s concentrated efforts at innovation, rather than a yardstick used internally to measure success or to determine whether a project is worthy of exploration. Unlike most companies, where executives and product managers try to think of ways to make money and then create products, Google is a place where technologists think first of ways to solve problems; only later, if ever, do they worry about how to “monetize” them. Dedicated teams of engineers are encouraged to dream up entirely new ideas to make the search engine operate faster and better. One reason the company has little need for marketing is that its culture fosters a laserlike focus on serving the best interests of Google users. They, in turn, become its best advocates.

			Google does not seek to make as much money as it could in the short run. The most obvious example of this is the Google homepage, considered the most valuable piece of real estate on the Internet. A quick trip to www.google.com will confirm that Google displays no advertising on this page, forgoing tens of millions of dollars in revenue and profits to give users a higher-quality search experience.

			
			The soul of the Google machine is rapid innovation, the most important subject discussed at nearly every board meeting of the firm. To Brin and Page, sustaining innovation as Google grows is their foremost challenge, for innovation is the reason the company raced ahead of others and stays out in front. Its founders are keenly aware that someone, somewhere, is always attempting to find a better, faster, and smarter way to do things. And maintaining smart innovation amid torrid growth is a complex undertaking that has vexed other young enterprises of enormous promise.

			When it comes to products, Brin and Page operate in a hands-on manner, pushing hard for the introduction of new features and offerings at a blistering pace. Some of these changes are highly visible; others, hidden from view, provide users with better and speedier search results. The founders had time to focus heavily on what matters to users because for years their colleague, chief executive officer Eric Schmidt, tended to the company’s business affairs. This set them free to do what they do best. However, the entire trio at the top got involved in both business affairs and product development. Brin, it turns out, is quite a good deal-maker and Page is adept at finding ways to cut costs, notably in the vitally important area of electricity needed to power and cool Google’s computers.

			At Google, the preference is for working in small teams of three, with individual employees expected to allot 20 percent of their time to exploring whatever ideas interest them most. The notion of “20 percent time” is borrowed from the academic world, where professors are given one day a week to pursue private interests. The hierarchical structure found in traditional corporations is not as pronounced at Google. At the same time, no other company has Google’s combination of brains, immense computing resources, and focus on long-term results, vaulting it into a league of its own. These days, most other companies have a tough time competing against Google for employees.

			
			Operating at the epicenter of the Internet, Google is the place with the buzz where the best and brightest engineers on the planet flock to work. They are leaving universities, NASA, Bell Labs, Microsoft, and elsewhere for a dynamic setting that more nearly resembles a graduate school campus than a traditional business headquarters. And the company’s skyrocketing stock price since its initial public offering has captured worldwide attention, assisting in the recruiting effort.

			

			—

			THE ENORMOUS MEDIA attention focused on Google is a function of the search engine’s popular appeal, its place in the zeitgeist of the era, and the heavy use reporters and editors make of it in their day-to-day work. To google means “to search.” That the company’s name has become a verb in English, German, and other languages is testament to its pervasive influence on global culture.

			Google’s potential appears to be greater than that of iconic companies that have preceded it. Over the decades, a series of technologies have swept across the landscape, each wave larger than the one that came before. IBM and mainframes solved the data-processing problem for corporations decades ago. Then came Intel and Microsoft, both of which made enormous contributions to the personal computer and gave individuals a new source of power, ultimately catapulting the PC industry to greater penetration and profitability than the mainframe industry. Now the Internet, originally a Defense Department project, has emerged as the platform of choice, vaulting Amazon, Apple, Facebook, and Google to the forefront. Among the icons distinctive to this wave, Google is a leader, the biggest global megabrand created among Internet firms thus far. The company’s stock is a bellwether of investor confidence in the future of the Internet and the particular business model Google has created to capture targeted advertising dollars.

			
			Two of the most compelling areas that Google and its founders are quietly working on are the promising fields of molecular biology and genetics. Millions of genes in combination with massive amounts of biological and scientific data are an excellent match for the Google search engine, the tremendous database the company has in place, and its immense computing power. Already, Google has downloaded a map of the human genome and is working with leading biologists and geneticists on scientific projects that may lead to important breakthroughs in science, medicine, and health. In other words, we may be heading toward a time when people can google their own genes.

			“This is the ultimate intersection of technology and health that will empower millions of individuals,” said biologist J. Craig Venter, who decoded the human genome. “They have the most computing power of any enterprise. The scale they deal with is far beyond what the government databases are now. Helping people understand their own genetic code and statistical code is something that should be broadly available through a service like Google within a decade.”

			According to Brin and Page, Google is not a conventional company and does not intend to become one. If Google were a person, said Brin, it would have started elementary school around August 19, 2004, the date the company went public. Today it would be getting ready to graduate from college. Google has been digitizing millions of books from the libraries at Stanford, Harvard, the University of Michigan, the New York Public Library, Oxford, and elsewhere. Its goal is to put as many of these books as possible online and make them searchable, tearing down the physical limitations of libraries. By itself, this is an exceedingly ambitious undertaking, and it has positive and far-reaching educational and social consequences globally.

			
			Google and its founders have traveled far. At the same time, both they and the company are still young—and this is still just the beginning.

		

	
		
		
			
			1

			A Healthy Disregard for the Impossible

			SERGEY BRIN AND LARRY PAGE cruised onto the stage to the kind of roars and excitement that teenagers normally reserve for rock stars. They had entered the auditorium through a rear door, leaving behind photographers, sunglasses, a pair of hired cars with drivers, and an attractive young woman who was traveling with Sergey. Dressed casually, they sat down and cracked smiles, pleased at their heroes’ welcome. They were near the birthplace of civilization, thousands of miles and an ocean away from the place where their work together had begun. It seemed as good a place as any for a pair of young superstars, whose shared ambition revolved around changing the world, to talk about what they had done, how they had done it, and what their dreams were for the future.

			“Do you guys know the story of Google?” Page asked. “Do you want me to tell it?”

			“Yes!” the crowd shouted.

			It was September 2003, and the hundreds of students and faculty at this Israeli high school geared toward the brightest young minds in mathematics wanted to hear everything the youthful inventors had to say. Many of them identified with Brin because, like him, they had escaped with their families from Mother Russia in search of freedom. And they related to Page just as eagerly, since he was part of the duo that had created the most powerful and accessible information tool of their time—a tool sparking change that was already sweeping the world. Like kids playing basketball and dreaming of being the next Michael Jordan, the students wanted to be like Sergey Brin and Larry Page.

			
			“Google was started when Sergey and I were Ph.D. students at Stanford University in computer science,” Page began, “and we didn’t know exactly what we wanted to do. I got this crazy idea that I was going to download the entire Web onto my computer. I told my advisor that it would only take a week. After about a year or so, I had some portion of it.” The students laughed.

			“So optimism is important,” he went on. “You have to be a little silly about the goals you are going to set. There is a phrase I learned in college called, ‘Having a healthy disregard for the impossible,’ ” Page said. “That is a really good phrase. You should try to do things that most people would not.”

			As proponents of tackling important problems and seeking transformative solutions, Brin and Page were certainly armed with a healthy disregard for the impossible. And while not much older than the throng of high school students who packed the jammed auditorium, they were truly in a class by themselves. In the rich and storied history of American invention and capitalism, there had never been a meteoric rise comparable to theirs. It had taken Thomas Edison a quarter century to invent the lightbulb; Alexander Graham Bell had spent many years developing the telephone; Henry Ford created the modern assembly line and turned it into the mass production and consumption of automobiles only after decades of work; and Thomas Watson Jr. labored long and hard before IBM rolled out the modern computer. But Brin and Page, in just five years, had taken a graduate school research project and turned it into a multibillion-dollar enterprise with global reach. They were in Tel Aviv, but had it been Tokyo, Toronto, or Taipei, the Google Guys would have received the same raucous reception.

			
			The youthful pair had changed the lives of millions of people by giving them free, instant access to information about any subject. And by being devilishly clever in the Internet age, they had created the best-known new brand in the world without advertising to promote the name. The two were astute businessmen, and knew that to succeed over time it was imperative that they remain in complete control of their privately owned business and its quirky culture. It saddened Page that many inventors die without ever seeing the fruits of their labors. Determined to avoid a similar fate, he and Brin understood how to use the right connections, access to money and brilliant minds, raw computing power, and a culture of limitless possibilities to make Google a beacon and a magnet. In the click of a mouse, it had replaced Microsoft as the place for the world’s top technologists to work. Yet they knew that maintaining the pace of innovation and the mantle of leadership would be no easy feat, since they faced a deeper-pocketed competitor in Microsoft, and a ruthless combatant in its chief, the billionaire Bill Gates.

			Supremely confident about their achievements and vision, Brin and Page had been on a roll ever since they started working together. They wanted no one—neither competitors nor outside investors—to come between them or interfere in any way. That combination of dependence on each other, and independence from everyone else, had contributed immeasurably to their astounding success.

			“So I started downloading the Web, and Sergey started helping me because he was interested in data mining and making sense of the information,” Page went on, continuing with the pair’s history. “When we first met each other, we thought the other was really obnoxious. Then we hit it off and became really good friends. That was about eight years ago. And we started working really, really hard on it.” He stressed this critical point: inspiration still required plenty of perspiration. “There was an important lesson for us. We worked through holidays, and worked many, many hours a day. It ended up working out, but it is hard because it takes a lot of effort.”

			
			Page said that as they told friends about Google, more and more people started using it. “Pretty soon we had 10,000 searches a day at Stanford. And we sat around the room and looked at the machines and said, ‘This is about how many searches we can do, and we need more computers.’ Our whole history has been like that. We always need more computers.”

			It was a sentiment the students and teachers at the school could relate to.

			“So, we started a company. Being in Silicon Valley at this time, it was relatively easy to do. You have a number of very excellent companies here as well,” he added, alluding to the growing technology sector in Israel, “so this is also a good environment to do things like that. We started up the company, and it grew and grew and grew—and that is why we are here. So that,” he concluded, “is ‘The Google Story.’ ”

			But there was something more he wanted to convey: closing words of inspiration.

			“Let me explain to you guys why I am so excited about being here,” Page said. “And it is really that there is so much leverage in science and technology. I think most people don’t really realize that. There is so much that can be done with these new technologies. We are an example of that.

			“Two kind of crazy kids have had a big impact on the world because of the power of the Internet, the power of the distribution, and the power of software and computers. And there are so many things like that out there. There are so many opportunities where you can have a huge impact on the world by using the leverage of science and technology. All of you are uniquely positioned, and you should be excited about that.”

			
			Brin interjected that the pair’s overseas travels included not only Israel but also several European countries. They were on the prowl for talent, and they were considering opening new offices. For Sergey, who has a sharp sense of humor, the search was ongoing.

			“We spend most of our time trying to get Internet access,” he quipped. “We surf every day. I was on until 4 A.M. last night. And then I got on again earlier this morning. It is an invaluable tool. It is kind of like a respirator now.”

			

			—

			HAVING FLED RUSSIA with his family for freedom from anti-Semitism and discrimination, Brin had something powerful in common with the experience of many of the Russian-born students at the Israeli high school. His father, Michael Brin, had captured the essence of why he and his wife and young son had left Russia when he said that one’s love of country is not always reciprocated. Sergey recognized that he had a special opportunity to motivate these students, so he took the wireless microphone in hand, stood up, and connected. He had been advised before they came to the high school that this group truly was extraordinary, the best of breed, and the recent recipients of all but three of the top mathematics prizes in the country.

			“Ladies and gentlemen, girls and boys…” he said, before speaking in Russian, to the delight of the students, who broke out in spontaneous applause.

			“I came and emigrated from Russia when I was six. I went to the United States. Similar to here, I have standard Russian-Jewish parents. My dad is a math professor. They have a certain attitude about studies. And I think I can relate that here, because I was told that your school recently got seven out of the top ten places in a math competition throughout all Israel.”

			
			The students, unaware of what was coming next, applauded their seven-out-of-ten achievement and the recognition from Sergey.

			“What I have to say,” Sergey continued, “is in the words of my father, ‘What about the other three?’ ”

			A ripple of laughter went through the crowd.

			“You have several things here that I didn’t have when I was going through high school. The first one is the beautiful weather and the windows. My school in Maryland, which was built during the ’70s energy crisis, has three-foot-thick walls and no windows. You are very fortunate to be in such a beautiful setting. The other thing we didn’t have back then was Internet access.

			“Let me get a show of hands. How many of you used the Internet yesterday?”

			Virtually every hand in the auditorium shot up.

			“Anybody do any searches?”

			Once again, the hands went up.

			Brin knew that technology-savvy and information-hungry Israelis loved Google and used it heavily, but he couldn’t resist having a little fun with the students. He has a playful side to his personality that many found endearing—but he has a mischievous side too, which some found baffling because they couldn’t always tell when he was being serious, when he was being too clever for them to follow, and when he was just kidding around.

			“Did you use AltaVista?” he asked, raising his right hand to signal students what to do if they had used the first major search engine that Google had left in the dust.

			“Excite?” he asked, listing another erstwhile search engine.

			“Just curious,” Brin went on, without breaking cadence, “what search engine you used here.”

			Without a pause, which would have revealed that he was joking with the students, he returned to the message he had begun delivering.

			
			“Growing up I didn’t have the Internet, or not in its current form, and the World Wide Web,” he said. “Today, the world is very different, because each of you has the power to get information about any subject in the world. And that is very, very different from when I went to school.”

			For a moment, imagine yourself a bright teenager, taking in every word delivered by Sergey Brin. You listen carefully to him not only because of what he already has done, but also because he is a youthful Russian. You think about where he seems to be going through a blend of moxie and technology, and what he is telling you about yourself and your own potential.

			“You really have a lot of power that our generation did not,” Brin said. “I think that will enable you to succeed earlier in life, and much more in life, than I did.

			“Finally, the most important thing I didn’t have growing up, which all of you do, is all of your wonderful peers who are also very hardworking and inspiring. I shouldn’t say [bad] things about my peers. But my school was a little bit different. It was in the suburbs of Washington DC, and the academic standards and the children’s goals were different. You should really value what you have here with such an incredibly talented peer group. I am sure you are going to know many of your classmates for the rest of your lives.”

			Brin and Page wrapped up their talk and indicated to the assembled students that it was time for questions. None were aware of the commotion that had just kicked up outside the auditorium, or whom it involved, or what it would soon mean for all of them.

			

			—

			DO YOU THINK Google was the highlight of your career? the first student asked Brin and Page.

			
			“I think it was the smallest of accomplishments that we hope to make over the next 20 years,” said Brin. “But I think that if Google is all we create, I don’t think I would be very disappointed.”

			Page felt otherwise. “I would be very disappointed,” he said. “We have many years left to go.”

			The next student asked about new projects under way at Google.

			“We run Google a little bit like a university,” Brin explained. “We have lots of projects, about 100 of them. We like to have small groups of people, three or so people, working on projects. Some of them, for example, are related to molecular biology. Others involve building hardware. So we do lots of stuff. The only way you are going to have success is to have lots of failures first.”

			The students applauded. The idea of eventually succeeding after failing first, of not being afraid to fall down, resonated with them immediately. Israelis are risk takers by nature, Russians much less so. Yet the families of these Russian students had risked the unknown by leaving their homes in search of a better life. Now here they were, sitting with two of the world’s leading thinkers, probing and laughing in ways that reflected the freedoms they enjoyed and that seemed just as important to the Google founders.

			Since the question had not really been answered, another student asked again about new Google projects.

			“We are embarrassed about our new projects,” Brin said, teeing up a joke—maybe. “One very recent one comes from Israel. Yossi [Vardi, the inventor of instant messaging] has a friend who makes underwear, Calvin Klein underwear. So we are trying to see if we can forge a partnership to have Google-branded underwear.

			“If Google has underwear, who will buy it?” he asked. Hands shot up. “We will have to send a shipment to the school,” Brin said, adding, “That is probably one of the less technical projects we have.”

			
			“A project that is closer to our hearts,” he continued, “involves translation, and I was asked about Hebrew to English, which is not one of the ones we are working on. One of the most important aspects of information access is that a lot of information is not in languages that you understand. We have an existing translation service, but we think we can make it exceptionally better.”

			What, another student asked, does the name Google mean?

			“Google means a very large number,” Page said. “It is the number ‘1’ followed by 100 zeros. And we were trying to come up with a name. We were confused about how to spell this, and so we actually spelled it incorrectly. It is a mathematical term and it is spelled g-o-o-g-o-l. So that is the right way Google is spelled. Most people don’t know that, fortunately.”

			Are there any plans, a student asked, to promote commercial sites in Google’s search results?

			“We don’t let that be influenced by any business relationships,” Brin said, adding that the search engine’s results were “unbiased.”

			That prompted a new question: How does Google make money?

			“Google gets paid for every search that happens, more or less, mostly through advertising,” Page said. “People pay for advertising. We are very lucky in that we chose to make ads relevant rather than having flash banner ads. It helps us have the best search engine. We also get paid by other companies, like AOL, that use our search engine.”

			A student asked what they thought about pornography, saying it was all over the Internet and that people used Google to find it.

			“Naturally, it depends on what you search for,” Sergey replied, apparently dodging the question; then he continued. “I want to tell you about something else Larry and I share in common. Both of us at a very early age went to something called a Montessori school. The theory of Montessori is you let kids do a lot of what they want when they are six, seven, eight, nine, ten, eleven, twelve. But after that, because of the hormones that boys have, you actually need to send them to do hard labor in their teens. Otherwise, their mind gets distracted.” Brin seemed to be subtly answering the pornography question after all. “In this case, there are many ways to apply yourselves. You don’t have to do hard labor on the farm—but it is important to maintain focus, even through these difficult years.”

			
			Another student asked about Google’s competition.

			“It started off being Excite, AltaVista, and others,” Page said. “They were not that focused on search, so we didn’t have as much trouble with them as we could have. Nowadays, we get much larger competition and it is a bigger challenge for us. Google is going to probably be a medium-size technology company. We have over 1,000 people who work at Google. We are starting to have offices all around the world. That is part of why we are traveling around. This is the real test for us. The tough part is whether we can do it for the long-term, a 10-to-20-year-old company, or whether we will be overtaken.”

			“To just invent something and have a great idea is a lot of work,” Page went on, “but it is not enough. You have to get it out in the world. At Google, it is a combination of scientific skills, and mathematical skills, and computer skills, and also very strong skills about how to get people excited about their work.”

			Just then, the eyes in the room darted away from Brin and Page to two men walking in the back door of the auditorium. A wave of excitement swept the room as the students, and Brin and Page too, realized who it was: Mikhail Gorbachev, the former prime minister of the Soviet Union, and Shimon Peres, the esteemed Israeli political leader who was celebrating his eightieth birthday that week. Gorbachev, whose policies had ignited the transformations that brought freedom and capitalism to Russia, was a hero to the gathered students for having helped make it possible for their families to seek new lives. The Russian students stood and cheered. Gorbachev, known for his dour expression, reached out to them, and to Brin and Page, with a look of satisfaction.

			
			“I understand this school is like a mini–Soviet Union,” he said, addressing the audience in Russian. “There are people here from all 15 republics. I’m glad you are friendly to one another and support one another. I wish you success in your education, and I’d like to say that today we have young guests from the United States of America. These people illustrate what modern knowledge really is. And what that means. They have good, bright minds—I will say ‘unique’ minds. They have done a lot in life, even at their age. So today they are leaders and movers in the development of new technology. They became interested in this school and maybe will help in some way to bring the educational process to a modern level to help develop fine teenagers—to change people’s lives to allow them to accomplish more than we did.”

			A smiling Gorbachev shook hands with Sergey and Larry, who were beaming. Here they were, barely 30 years old, sharing the stage with two elder statesmen, world leaders assured of a place in history. For a moment, that school stage became the world’s stage, the place where past, present, and future converged with unlimited potential.

		

	
		
		
			
			2

			When Larry Met Sergey

			WHEN LARRY MET SERGEY IN the spring of 1995, they connected instantly. Despite their differences, there was no denying the chemistry between them; the energy was palpable. It was during a new student orientation at Stanford, and Sergey was showing Larry and other prospective graduate students around the sun-laden California campus and its environs. Suddenly, the pair started to argue about random issues. It seemed an odd moment for two people who barely knew each other to be debating, sparks flying, but in fact each was playing a favorite game.

			Younger than Larry and the others, Sergey had been at Stanford for two years already. A math whiz, he completed his undergraduate degree at 19, aced all ten of the required doctoral exams at Stanford on his first try, and teamed easily with professors doing research. Confident, fit, and outspoken, Sergey especially enjoyed the gymnastics, swimming, and social life at Stanford, while also spending time on computer and math problems. Larry, a Midwesterner, felt uneasy about being one of the select few admitted to Stanford’s elite and competitive Ph.D. program, and harbored serious doubts that it would work out. He hoped to make friends with other students during the campus visit.

			
			“At first it was pretty scary. I kept complaining,” he recalled, “that I was going to get sent home on the bus.”

			Fortunately, Larry and Sergey quickly found each other, as well as a shared passion for jousting with an intellectually worthy adversary, even if it meant taking absurd positions. The subjects of their animated exchanges didn’t matter. What counted was persuading the other guy to see the world your way.

			Their relentless banter and verbal sparring laid the groundwork for what was to become a partnership imbued with mutual respect, even though each found the other cocky and obnoxious at first. Both had grown up in families where intellectual combat was part of the daily diet, especially, though not only, when it came to issues of computers, mathematics, and the future. Learning to vigorously defend compelling ideas had left each of them with an intellectual depth that belied their youth. Most people who got to know Larry and Sergey considered them bright, friendly, and somewhat goofy guys.

			They had overlapping ambitions and interests, and complementary personalities and skills. Sergey, who had a much younger brother back home in the suburbs of Washington DC, was louder, an extrovert accustomed to being in the limelight. Larry, the younger of two brothers, was quieter and more contemplative. But once Larry and Sergey were back at Stanford for the 1995–1996 academic year, their intellectual dueling evolved into a lasting friendship. That transformation, it turned out, had much to do with all that had taken place long before they ever met.

			

			—

			IN A WORLD defined more by genetics and technology than by geography, Sergey Brin and Larry Page had something significant in common: they were both second-generation computer. They grew up using computers in their elementary school years, under the tutelage of parents who used computers and sophisticated mathematics at home and at work. This set Larry and Sergey apart from others their age. They also shared other commonalities: they attended Montessori schools, which accelerated their early education; they lived near major universities where their fathers were esteemed professors; and they had mothers whose jobs revolved around computing and technology. Scholarship was not just emphasized in their homes; it was treasured. That Larry and Sergey would go on to pursue postgraduate studies and then enter the academic and scientific communities, just as their parents had done, seemed inevitable.

			
			Back in 1960, Larry’s father, Carl Victor Page, had been one of the first undergraduates to receive a computer science degree from the University of Michigan. Five years later, he earned his Ph.D. in the novel field. Larry’s mother, Gloria Page, was a database consultant with a master’s degree in computer science. Larry admired his fun-loving, gregarious dad, who among other things took him to Grateful Dead concerts while he was growing up. Some 15 years before Larry went west, Carl Page spent time at Stanford as a visiting scholar. But he spent most of his career teaching at Michigan State University, where his wife also taught computer programming.

			During Larry’s second semester at Stanford, his father, a survivor of childhood polio, died at the age of 58 from complications of pneumonia. His health had deteriorated rapidly in a period of weeks before he stopped breathing and passed away in the hospital. For Larry, the sudden loss was traumatic. “I remember Larry sitting on the steps of the Gates Building, and he was very depressed,” said Sean Anderson, an officemate of Larry’s at Stanford. “A number of his friends were around trying to comfort him.”

			
			Carl Page was eulogized as “a pioneer and world authority in computer science and artificial intelligence” and “a prolific scholar and beloved teacher and mentor to innumerable students.” One of his colleagues at Michigan State, George Stockman, said Carl had been “looking forward to Larry becoming a professor.” He also suggested that Larry’s penchant for arguing was homegrown. “In some sense he was a little hard to deal with,” Stockman said of his late colleague, “because he wanted to argue about everything and did, and…[he] shared a lot of that with his son. So intellectually they shared in a lot of discussion.” That aspect of the father-son relationship offered a clue to the dynamics of Larry’s early exchanges with Sergey.

			Despite his grief, Larry remained enrolled at Stanford. It helped that his older brother, Carl Jr., lived and worked in Silicon Valley. They had each other, so Larry wasn’t left to bear the loss alone, and the two spent time together, fondly recalling their dad and reflecting on their childhood memories.

			This was not the first time Larry had been forced to deal with a painful sense of loss. Born on December 12, 1972, he lived through the divorce of his parents when he was eight years old, and the split affected him. His parents remained committed to raising Larry in as healthy a manner as possible. Ultimately, Larry came to feel that he was showered with love and wisdom from two mothers: his real mom, and Joyce Wildenthal, a Michigan State professor who had a long-term relationship with his dad. The two women remain on friendly terms to this day.

			Larry attended East Lansing’s MacDonald Middle School, where his Cub Scout leader, Nick Archer, remembers him as “an independent thinker.” Carl Jr. recalls Larry as an inquisitive younger brother with wide-ranging interests that went well beyond the realm of computing. When they were growing up, both brothers were keenly interested in finding out “how things work,” Carl Jr. recalled, “not just technical things, but social things, government, politics, everything.” Their father had been a staunch, lifelong Democrat, preaching the party’s gospel of education and opportunity for all. Their paternal grandfather had participated in the 1937–1938 auto workers’ sit-down strike in Flint, Michigan, that empowered the labor movement, one of many factors that influenced their progressive approach to social issues. Their other grandfather had moved to Israel, becoming an early settler in the desert town of Arad, where water and other resources were scarce. He endured hardship, working in difficult surroundings as a tool and die maker near the Dead Sea. Long after his death in Israel, his pioneering spirit lives on in his grandsons.

			
			While Larry’s mother is Jewish, his father’s religion was technology, and Larry was raised without any Jewish identity or religion. He took after his dad, who regularly exposed his sons to computers as part of their upbringing. “I was really lucky that my father was a computer science professor, which is unusual for someone my age,” Larry said. “We were lucky enough to get our first home computer in 1978. It was huge, and it cost a lot of money, and we couldn’t afford to eat well after that. I always liked computers because I thought you could do a lot with them.”

			In fact, he had so much exposure to computer technology at home that his schoolteachers in Lansing alternated between being amazed and baffled by the way he did homework. “I turned in a word processed document in my elementary school, and they didn’t know what a dot matrix printer was. They were very confused about things,” he said. Carl Jr. recalls Larry’s proficiency when he was in only first grade: “One of the early things I remember Larry doing was typing Frog and Toad Together into his computer, one word at a time, when he was six years old.” Several years later, Larry took a screwdriver set and dismantled the family’s power tools. He also enjoyed helping Carl Jr.—who was nine years older—with his college computer homework when Carl came home from the University of Michigan during breaks. Before graduating from East Lansing High School, Larry also built a
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