














Praise for


The Search


“Nobody, and I mean nobody, has thought longer, harder, or smarter about Google and the search business than John Battelle. Now he coughs up a book that combines terrific reporting with rigorous analysis and joints-after-midnight ruminations on where this company and technology are taking us. If you want to understand the rise of the search economy and culture, you need to read this book.”


John Heilemann, author of Pride Before the Fall


“The Search is a fascinating story of the original and rapid rise of Google and the industry it leads… At once exhilarating and frightening.”


Sir Arthur C. Clarke, Times Higher Education Supplement


“A highly readable account of Google’s astonishing rise—the steepest in corporate history… Mr Battelle makes the reader warm to Google’s ruling triumvirate—their cleverness and their good intentions—and fear for their future as they take on the world.”


The Economist


“The Search provides a compelling glimpse of the search industry’s early years, covering the terrain and characters that contributed to Google’s almost happenstance rise… Full of color from first-hand interviews, it helps answer the basic question: How did Google jump so far ahead in this seemingly obvious bonanza of a market?”


BusinessWeek


“Battelle should be congratulated for writing an entertaining book that helps its readers understand a seismic change in the information world, almost as it’s happening.”


Information World Review


“Battelle asks us to consider the dangers inherent in consolidating so much sensitive, highly personal information in the hands of any company… He offers illuminating discussions and hypothetical scenarios covering the many ways such data could potentially be used and misused, and this leads to an inescapable conclusion: If you aren’t at least a little bit afraid of this future, you probably haven’t thought about it hard enough.”


Nature


“Battelle has done two things with this book. He’s figured out why search is so damned important to the future of everything digital. Even more impressive, he’s actually managed to turn the subject into a compelling analog story.”


John Huey, editorial director, Time, Inc.


“John Battelle’s book is racy, informed and written with enormous understanding and authority… Apart from revealing the technical brilliance of the internet achievers Battelle is equally lucid on the cultural impact of the search industry.”


Writers’ Forum


“A must-read for anyone endeavoring to understand one of the most important trends of this generation: organizing the world’s information and making it accessible.”


Mary Meeker, managing director and internet analyst, Morgan Stanley


“A terrific book. The Search makes clear that despite the many losers over the years and the few still-standing winners, the search industry remains at a very early stage of development. Searching is fine, but actually discovering answers will be even better.”


L. Gordon Crovitz, senior vice president, Dow Jones & Company
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The Search





Chapter 1
The Database of Intentions



The library of Alexandria was the first time humanity attempted to bring the sum total of human knowledge together in one place at one time. Our latest attempt? Google.


—Brewster Kahle, entrepreneur
and founder, the Internet Archive


Everyone their own Boswell.


—Geoffrey C. Bowker, Department of Communication, University of California, San Diego


By the fall of 2001, the Internet industry was in full retreat. Hundreds of once promising start-ups—mine among them—lay smoldering in bankruptcy. The dreams of Internet riches, of changing the world of business and reshaping our culture in the process, dreams celebrated in magazine cover stories and television specials and unheard-of stock market valuations, well, those dreams were stone-cold dead.


Still smarting from the loss of my own Internet business1 and wondering whether the Internet story could ever pick itself up off the ground, I stumbled across a link to the first edition of Google Zeitgeist. Zeitgeist is a clever public relations tool that summarizes search terms that are gaining or losing momentum during a particular period of time. By watching and counting popular search terms, Zeitgeist provides a fascinating summary of what our culture is looking for or finds interesting, and, conversely, what was once popular that is losing cultural momentum.


Since 2001, Google has maintained a weekly Zeitgeist on its press relations site, but the link I found was the company’s first-ever version of the tool, and it summarized the entire year.2 And what a year 2001 was! Listed among the top gaining queries were Nostradamus (number one), CNN (number two), World Trade Center (number three), and anthrax (number five). The only term to break into the top five that was not related to the terrorist attacks? A collective fantasy about magic and children, Harry Potter, at number four.


The fastest-declining queries demonstrated how quickly our culture was abandoning frivolity: Pokemon was number one, followed closely by Napster, Big Brother (a reality television show), X-Men, and the woman who won Who Wants to Marry a Multi-Millionaire.


I was transfixed. Zeitgeist revealed to me that Google had more than its finger on the pulse of our culture, it was directly jacked into the culture’s nervous system. This was my first glimpse into what I came to call the Database of Intentions—a living artifact of immense power. My God, I thought, Google knows what our culture wants! Given the millions upon millions of queries streaming into its servers each hour, it seemed to me that the company was sitting on a gold mine of information. Entire publishing businesses could be created from the traces of intent evident in such a database; in fact, Google had already started its first: a beta project called Google News. Could it not also start a research and marketing company capable of telling clients exactly what people were buying, looking to buy, or avoiding? How about starting an e-commerce firm that already knew what the buyer wanted? How about a travel business that knew where the customer wanted to go? The possibilities, it seemed, were endless.


Not to mention that within Google’s rich database lay potential fieldwork for thousands of doctorates in cultural anthropology, psychology, history, and sociology. This little company, I thought to myself, rapt and a bit naively, is holding the world by the thoughts. I’ve got to go see it. Maybe the dot-com dream wasn’t dead; perhaps it had simply been hiding behind the implacable facade of a Google search box.


I remembered that back in April 2001, Eric Schmidt, a founder of Sun Microsystems, had left his job running Novell, the perpetually struggling networking giant, and accepted the chairman and CEO role over at Google (the industry was baffled by the move, but we’ll get to that story later). I knew Eric somewhat, as I covered Novell and Sun while I was a trade reporter, and ran into him at various conferences during my career as an editor and publisher. I decided to take a chance and shoot him an e-mail. I really had no idea what I wanted to talk about, other than my nascent sense that he was onto something big.3 Google, it seemed, was thriving. I had heard that it was pretty much the only place left in the Valley that was hiring engineers. Eric agreed to a meeting, and in early 2002, we sat down for the first of several intriguing talks.


Eric Looks for the Billion-Dollar Opportunity


When we met, I hadn’t yet figured out I wanted to write this book, but I was headed that way. I introduced my concept of the Database of Intentions and spoke of how Zeitgeist scratched the surface of what seemed to be a massive new wealth of cultural understanding. As we spoke, I outlined how Google might create a media division to tap into that resource. Yahoo had already declared itself a media company, so why not Google? While Eric agreed that the data collected by Google was impressive, he didn’t see the point of starting a media business. Google was a technology business, he told me. Media is best left to people like you, he added.


I argued that the two were intertwingled at Google, that his newly installed revenue base, AdWords, was pure advertising dollars: media, in other words. Google’s future, I counseled, was to be a media company. Eric disagreed. “We’re looking for the next billion-dollar market in technology,” he said. “Got any ideas?”


I didn’t, but I came away from that meeting convinced that sooner or later, Google would take its place as a giant in the media landscape. It didn’t take long. A year later I met with Eric again. Among his first words: “Isn’t the media business great?”


In essence, Google and its competitors have created the first application to leverage the Database of Intentions in a commercial manner: paid search. In less than five years, the business has grown from next to nothing to more than $4 billion in revenue, and it is predicted to quadruple in another five years.


Along the way, search has moved from a useful service on the edge of most Internet users’ experience to the de facto interface for computing in the information age. “As the amount of information available to us explodes, search has become the user’s interface metaphor,” observes Raymie Stata, a Silicon Valley–based engineer and entrepreneur. “There is now all this information that is possible to get into your hands. Search is our attempt to make sense of it.”


In the past few years, search has become a universally understood method of navigating our information universe: much as the Windows interface defined our interactions with the personal computer, search defines our interactions with the Internet. Put a search box in front of just about anybody, and he’ll know what to do with it. And the aggregate of all those searches, it turns out, is knowable: it constitutes the database of our intentions.


Search as Material Culture


As with many in the technology industry, my fascination with computers started with the Macintosh. Back in the mid-1980s I was an undergraduate studying cultural anthropology, and I took a class that focused on the idea of material culture—basically, interpreting the artifacts of everyday life. Professor Jim Deetz, a genteel Maryland native who favored contemporary Kentucky bourbon and nineteenth-century Virginian architecture, taught that the tools of archaeology—usually applied only in the context of civilizations long dead—should be used to interpret the lessons of cultural anthropology, which focuses on living cultures.


Deetz encouraged us to see all things modified by humankind as material culture, even if they weren’t material in the atomic sense. Most interestingly, he encouraged us to interpret communication— in particular language and its written counterpart—as reflecting the culture that created it, fraught with all kinds of intent, controversy, politics, and relationships. Nothing you wouldn’t find in a college literature or philosophy course, but this was also a science. Viewing language as artifact was a way to pick up current culture and hold it in your hand, make sense of it, read it.


Around the same time I was making some folding money beta testing WYSIWYG (What You See Is What You Get) software on a brand-spanking-new Macintosh, vintage 1984. Like just about everyone who used a Macintosh in those early days, I was hooked on the seductive blend of interface and execution—I pointed there and things changed . . . there. Anthropology and technology merged, and I was soon convinced that the Macintosh represented humankind’s most sophisticated and important artifact ever: a representation of the plastic mind made visible. (Yeah, college—exhaaaaale—wasn’t it great?)


Anyway, the idea that a WYSIWYG graphical user interface— especially when networked to others—could provide a medium connecting human intelligence drove much of my fascination with reporting on computing technology as a cultural artifact. From Wired to The Industry Standard, the “Mac as the greatest artifact” meme became one of my standard conversational riffs. I’d use it to frame conversations with writers, pitches to venture capitalists, and joints-after-midnight arguments with good friends. While others argued that the wheel or the internal combustion engine was civilization’s greatest tool, I’d stick to my guns and argue for the Mac.


But once I’d seen Google’s Zeitgeist, I knew my beloved Macintosh had been trumped. Every day, millions upon millions of people lean forward into their computer screens and pour their wants, fears, and intentions into the simple colors and brilliant white background of Google.com. “Peugeot dealer Lyon,” one might ask (in French, of course). “Record criminal Michael Evans,” an anxious woman might query as she awaits her blind date. “Toxic EPA Westchester County,” a potential homeowner might ask, speaking in the increasingly ubiquitous, sophisticated, and evolving grammar of the Google search keyword.


Of course, the same is true for the search boxes at Yahoo, MSN, AOL, Ask, and hundreds of other Internet search, information, and commerce sites. Billions of queries stream across the servers of these Internet services—the aggregate thoughtstream of humankind, online. What are we creating, intention by single intention, when we tell the world what we want?


Link by link, click by click, search is building possibly the most lasting, ponderous, and significant cultural artifact in the history of humankind: the Database of Intentions. The Database of Intentions is simply this: the aggregate results of every search ever entered, every result list ever tendered, and every path taken as a result. It lives in many places, but three or four places in particular—AOL, Google, MSN, Yahoo—hold a massive amount of this data. Taken together, this information represents a real-time history of post-Web culture— a massive clickstream database of desires, needs, wants, and preferences that can be discovered, subpoenaed, archived, tracked, and exploited for all sorts of ends.


Consider the Database of Intentions as rich data topsoil on an archaeological layering of technology that over the past half century or so has created the potential for an entirely new culture to emerge. It’s easy to consider the Web a relatively recent development, but the Web itself is built on the Internet, which in turn is built on a vast network of computers of all stripes—mainframes, minicomputers, powerful servers, the desktop PC, and any number of mobile devices. This network has been built over nearly three generations, yet only in the past decade has it emerged in our cultural consciousness. In the next decade, it will expand to our televisions, our automobiles, and our public spaces—nearly everything that can have a chip in it will have a chip in it, and nearly everything with a chip will become a node in humanity’s ever-growing Database of Intentions.


This structure will provide the seedbed for scores of new cultural phenomena over the next decade. We’ve already seen it flower with services like Yahoo, Napster, eBay, and Google. And we’re just at the beginning: in 2003 and 2004, hundreds of new companies sporting innovative, search-based models emerged—from entirely new forms of expression like blogging to personalized photography sites like Flickr. And at its core, all of this new growth starts with one person in front of a screen, typing in a query.


But Why Search?


Why, nearly everyone I hold dear has asked me at one point or another, why are you writing a book about search? A book about Google as a business, sure, they could understand that (and don’t ask me how many folks thought I should have timed it to Google’s public offering). But a book about . . . search? Might as well write about e-mail or the browser; both are as ubiquitous—and as boring. If you want a real insider narrative, I’ve often been counseled, you should write about your experiences with Wired or The Industry Standard, or get Larry Page and Sergey Brin (Google’s founders) to sit down with you for an authorized business biography. But I couldn’t imagine more dreadful topics. Books have already been written on my two previous companies, and I’ve actually read them both—putting me in pretty rare company. And Larry and Sergey have been furtive quarry; they are wary of a tell-all book on a company that they believe, quite appropriately, is still a work in progress.


So why search? As Google’s extraordinary cultural aura illustrates, search has about it a whiff of the mysterious and the holy. But most specifically, through search one can tell the story of the modern Internet era in all its cultural and commercial nuances—from its beginnings in the early 1990s to its myriad potential futures.


Through applications like Archie, Gopher, and others, search was one of the first useful services to inhabit the Internet (after all, what’s the point of the Net if you can’t find anything?). Later, search became one of the first applications to adopt an actual business model—that of banner advertising. And with the Netscape IPO of 1995, search (and its partner, the browser) fired the Internet bubble’s starting pistol.


Search—or more aptly, Web traffic, search’s first cousin—drove the late-1990s mania with all things Internet. And even though that bubble burst, search continued to prosper as an application and a business model—many investors may have gotten soaked, but Internet users never stopped searching. Companies like Overture and Google made their first profits in the darkest hours of the dot-com collapse.


And search is smack in the middle of the Web’s second coming, a resurgence driven by companies like Google, eBay, Amazon, Yahoo, and Microsoft. These companies are in an all-out war for the market of the future, one where the spoils number in the hundreds of billions of dollars. That alone is a pretty damn good reason to learn more about search. But those are the easy answers. Search drove the Internet and continues to do so, and search has created Google, certainly one of the most intriguing and successful companies of the Internet age. But somehow the idea of writing a book that starred only Google seemed an act of premature composition— the story has a beginning and a middle, but as yet, no end.


So while this book has, as its core, the story of Google, I believe the idea of search is bigger than any one company, and the impact of search on our culture is extraordinarily far reaching. For example, besides its obvious role as the driver of the commercial Internet, search will be the application that finally catalyzes the fabled convergence of television and personal computer—what is a cable television program guide, after all, but a second-rate search application yearning to be free?


Search and the Man-Machine Interface


Search is also a catalyst in promising attempts at cracking one of mankind’s most intractable problems: the creation of artificial intelligence. By its nature search is one of the most challenging and interesting problems in all of computer science, and many experts claim that continued research into its mysteries will provide the commercial and academic mojo to allow us to create computers capable of acting, by all measures, like a human being.


In short, search may well lead to the creation of Hal, the intelligent but creepy computer doppelgänger of Stanley Kubrick’s 2001: A Space Odyssey. Or, if that possibility doesn’t keep you up at night, think of search as the application that lays the foundation for Skynet, the AI program that takes over the world as imagined in the Terminator films, or the equally dystopian Matrix trilogy. We are fascinated by the man-versus-machine narrative barn burner; it dominates our cultural landscape. And search is the most likely candidate to bring any of these possibilities to fruition. Call me paranoid (at least I have good company) but that alone makes search worth understanding.


Search will also be the way we rewire the relationship between ourselves and our government—a significant claim, to be sure, but one that can be backed up. Before I take this concept too far, I must acknowledge the fact that as I’ve described it thus far, the Database of Intentions does not exist. John Poindexter’s attempts notwithstanding,4 there is no great database in the sky, tracking our every move online. Our clickstream—the exhaust of our online lives—is scattered across a vast landscape of Internet sites and private machines, for the most part uncollected, uncategorized, mute.


But that is changing, and quickly. Just ten years ago, bandwidth was scarce and storage was expensive. Use of the Internet was comparatively sparse, files were small, and Internet companies, for the most part, didn’t keep their log files—storing that data was too expensive. In the past few years, a good portion of our digitally mediated behavior—be it in e-mail, search, or the relationships we have with others—has moved online.


Why? The average cost per megabyte for storage has plummeted, and it will continue to drop to the point where it essentially reaches zero. At the same time, bandwidth has increased dramatically, and with it, usage—the Internet is now a permanent fixture in the majority of American homes and businesses. In essence, we have taken much of our once-ephemeral and quotidian lives—our daily habits of whom we talk to, what we look for, what we buy—and made those actions eternal. It is as if each of us, every day, is tracing a picture of Joycean complexity—recording the mundane and extraordinary course of our lives—via our interactions with the Internet, be they through our personal computers, our telephones, or our music players, and our interactions with businesses, either online or in the store (after all, that grocery club card information has to go somewhere, right?).


Cast your mind back to the pre-Web days, the PC era of 1985–1995. In this phase of the computing revolution, we brought our habitual presumptions to the practice of communication and discovery via the computer keyboard. We assumed (rightly or wrongly) that there was no permanent record of our actions on the computer. When we rummaged through our hard drives or, later, across LANs and WANs, we assumed the digital footprint we left behind—our clickstream—was as ephemeral as a phone call. Why would it be anything but? Clickstreams had no value beyond the action they predicated, serving only as a means to an end of finding a file or passing along a message.


The same assumptions clothed our e-mail. Sure, we understood that e-mail might reside (briefly) on servers, but for years we assumed that they were our e-mails, and the ISP or network over which they passed had no right to examine or manipulate them, much less own them. (In fact, the Electronic Communications Privacy Act of 1986 codified this sentiment into law, at least for private e-mail.) While the more sophisticated e-mail user among us has grown to understand the folly of this assumption in a corporate environment, the idea that e-mail is an ephemeral medium is still widely held. In 2003, Frank Quattrone, one of the technology sector’s most powerful bankers and hardly a computing rube, was brought down by such a presumption when incriminating e-mails were used as evidence against him in a widely publicized trial.5


But for most of us, the possibility of such negative consequences is remote; we still believe e-mail is an intensely private and ephemeral form of communication. And this holds true even when that e-mail lives on the servers of yahoo.com, hotmail.com, or gmail.com.


Finally, back in the PC era, the very idea that our relationships with others (our social network) or our relationships to goods and services (our commercial network) were anything but ephemeral was presumed: without the Internet, how could it be otherwise? Sure, once in a long while someone got a hold of your calling card, your little black book, or your credit card slip, and your privacy and security were breached, but as with e-mail, the chances of this occurring were so minute as to be irrelevant. Before the rise of Internet-based social networking services like Linked In or Friendster, social networks were simply records in your private contact database.6


In short, before the Web, we could pretty safely assume that our digitally mediated habits—rummaging through our hard drives, checking our e-mail, or looking up our contacts—were ephemeral, known only to us (and soon forgotten by us, to boot).


But now, details of our lives are recorded and preserved by hundreds of entities, often commercial in nature. The reason for this shift is simple: innovative companies have figured out how to deliver great Web-based services (services that also happen to make money) by divining clickstream patterns. Like most material culture, the clickstream is becoming an asset, certainly to the individual, but in particular to the Internet industry.


Some mine this asset by calculating patterns in the clickstream— Google’s PageRank, for example7—and others take more direct approaches, such as the algorithms behind Amazon’s recommendation system. Most visibly, all search engines mine clickstream data to present advertisements that attempt to match your stated intent.


From a consumer’s point of view, there are also very simple and compelling reasons for this shift: services like search, recommendation networks, and e-mail make our lives easier, faster, and more convenient. We’re willing to trade some of our privacy—so far, anyway—for convenience, service, and power.


“Search as a problem is about five percent solved,” notes Udi Manber, the CEO of Amazon’s A9.com search engine. Five percent—and yet the search business has already blossomed into a multibillion-dollar industry. Search drives clickstreams, and clickstreams drive profits. To profit in the Internet space, corporations need access to clickstreams. And this, more than any other reason, is why clickstreams are becoming eternal.


As we root around in the global information space, search has become our spade, the point of our inquiry and discovery. The empty box and blinking cursor presage your next digital artifact, the virgin blue link over which your mouse hovers awaits transformation into yet another imprint onto this era’s eternal index.


Implications


What do Japanese teenagers think is cool this week? What pop star is selling, and who is falling off the charts? Which politician is popular in Iowa, New Hampshire, or California, and why? Where do suburban moms get their answers about cancer? Who visits terrorist-related or pornography sites, and how do visitors find them? What type of insurance do Latino men buy, and why? How do university students in China get their news? Nearly any question one might frame can be answered in one way or another by mining the implacable Database of Intentions that is building second by second across the Internet.


So what does the emergence of such an artifact augur? What effect might it have on the multibillion-dollar marketing and media industries? Why have the governments of China, Germany, and France threatened to ban search engines like Yahoo or Google, and why might our own national security hinge on plumbing the depths of their databases? What, in the end, might search tell us about ourselves and the global culture we are creating together online?


The answers to these questions are not simple, but I hope to at least address them as I tell the story of search in the pages that follow. Search straddles an increasingly complicated territory of marketing, media, technology, pop culture, international law, and civil liberties. It is fraught not only with staggering technological obstacles—imagine the data created by billions of queries each week—but with nearly paralyzing social responsibility. If Google and companies like it know what the world wants, powerful organizations become quite interested in them, and vulnerable individuals see them as a threat. Etched into the silicon of Google’s more than 150,000 servers, more likely than not, are the agonized clickstreams of a gay man with AIDS, the silent intentions of a would-be bomb maker, the digital bread crumbs of a serial killer. Through companies like Google and the results they serve, an individual’s digital identity is immortalized and can be retrieved upon demand. For now, Google cofounder Sergey Brin has assured me, such demands are neither made nor met. But in the face of such power, how long can that stand?


Eventually, such demand will surface, if, in fact, it has not done so already. The power of such a tool is staggering, and the threat of its being turned toward ill-considered ends quite real. In the aftermath of September 11, the Bush administration swiftly introduced legislation that redefined domestic surveillance powers. Swept up in the moment, Congress passed the USA PATRIOT Act8 without debate. Under the act, the U.S. government may now compel companies like Google to deliver information to government agents on demand, and in secret.


The implications are far reaching, says Stewart Baker, former counsel for the National Security Agency (NSA). Under the PATRIOT Act, he told the New York Times, the government can demand information on “everyone you send e-mail to, when you sent it, who replied to you, how long the messages were, whether they had attachments, as well as where you went online.” With entire divisions of the FBI, NSA, and Department of Defense now committed to Internet-based surveillance, databases as rich as AOL, Google, or Yahoo will not be overlooked. And given the fact that these companies are legally obligated to remain silent about what information they might give to the government, they are inherently conflicted between the government and their millions of trusting customers. As a Google executive noted to me when I brought this up: “We’re one bad story away from being seen as Big Brother.”


This reality raises interesting questions about privacy, security, and our relationship to government and corporations. When our data is on our desktop, we assume that it is ours. It’s my address book that lives in Entourage, my e-mail attachments, and my hard drive inside my PowerBook. When I am looking for a file or a particular e-mail message on my local files (when I am searching my local disk), I presume that my mouse-and-click actions—those of searching, finding, and manipulating data—are not being watched, recorded, or analyzed by a third party for any reason, be it benign or malicious. (In many workplaces, this is certainly no longer the case, but we’ll set that aside for now.)


But when the locus of computing moves to the Web, as it clearly has for second-generation applications like social networking, search, and e-commerce, the law is far fuzzier. What of the data that is stored and created through interactions with those applications? Who owns that data? What rights to it do we have? The truth is, at this point, we just don’t know.


As we move our data to the servers at Amazon.com, Hotmail.com, Yahoo.com, and Gmail.com, we are making an implicit bargain, one that the public at large is either entirely content with, or, more likely, one that most have not taken much to heart.9


That bargain is this: we trust you to not do evil things with our information. We trust that you will keep it secure, free from unlawful government or private search and seizure, and under our control at all times. We understand that you might use our data in aggregate to provide us better and more useful services, but we trust that you will not identify individuals personally through our data, nor use our personal data in a manner that would violate our own sense of privacy and freedom.


That’s a pretty large helping of trust we’re asking companies to ladle onto their corporate plate. And I’m not sure either we or they are entirely sure what to do with the implications of such a transfer. Just thinking about these implications makes a reasonable person’s head hurt.


But imagine the disorientation you might feel if search becomes self-aware—capable of watching you as you interact with it.


Search as Artificial Intelligence?


“I would like to see the search engines become like the computers in Star Trek,” Google employee number one, Craig Silverstein, quips. “You talk to them and they understand what you’re asking.”


Silverstein, a soft-spoken paragon of Google’s geek culture, is hardly kidding. The idea that search will one day morph into a humanlike form pervades nearly all discussion of the application’s future. Asked at a conference how he’d best describe his search service, Ask Jeeves executive Paul Gardi replied: “[The android character] Data from Star Trek. We know everything you might need.”


But how might we get there? For search to cross into intelligence, it must understand a request—the way you, as a reader, understand this sentence (one hopes). “My problem is not finding something,” says Danny Hillis, a MacArthur Foundation genius and computer scientist who now runs a consulting business. “My problem is understanding something.” That, he continues, can happen only if search engines understand what a person is really looking for, and then guide her toward understanding that thing, much as experts do when mentoring a student. “Search,” he continues, “is an obvious place for intelligence to happen, and it is starting to happen.”


So Hillis argues that the future of search will be more about understanding, rather than simply finding. But can a machine ever understand what you are looking for? Answering that question raises what is perhaps computing’s holiest of grails: passing the Turing test.


The Turing test, explained by British mathematician Alan Turing in a seminal 1950 article, lays out a model to prove whether or not a machine can be considered intelligent. While the test and its prescripts are subject to intense academic debate, the general idea is this: an interrogator is blindly connected to two entities, one a machine, the other a person. The questioner has no idea which is which. His task is to determine, through questioning both, which is human and which is machine. If a machine manages to fool the questioner into believing it is human, it has passed the Turing test and can be considered intelligent.


Turing predicted that by the year 2000, computers would be smart enough to have a serious go at passing the Turing test. He was right about the serious go part, but so far, the prize has eluded the best and brightest in the field. In 1990, a wealthy oddball, Hugh Loebner, offered $100,000 to the first computer to pass the test. Every year, AI companies line up to win the honor. Every year, the money remains uncollected.


That may well be because, as with so many things, people are framing the problem in the wrong way. So far, contestants have focused on building singular robots that have millions of potential answer sequences coded in, so that for any particular question a plausible answer might be given.10 Perhaps the most famous of these efforts is Cyc (pronounced “psych”), the life’s work of AI pioneer Doug Lenat. Cyc attempts to conquer AI’s brittleness problem by coding in hundreds of thousands of commonsense rules—mountains go up, then down, valleys are between hills or mountains, and so forth—and then building a robust model based on those simple rules. Not surprisingly, a Cyc alumnus, Srinija Srinivasan, was one of Yahoo’s first employees, and has run Yahoo’s directory-based search product from nearly day one.


But brute force by one organization has failed so far, and most likely will fail in the future. No, search will more likely become intelligent via the clever application of algorithms that harness and leverage the intelligence already extant on the Web—the millions and millions of daily transactions, utterances, behaviors, and links that form the Web’s foundation—the Database of Intentions. After all, that’s how Google got its start, and if any company can claim to have created an intelligent search engine, it’s Google.


“The goal of Google and other search companies is to provide people with information and make it useful to them,” Silverstein tells me. “The open question is whether human-level understanding is necessary to fulfill that goal. I would argue that it is.”


What does the world want? Build a company that answers this question in all its shades of meaning, and you’ve unlocked the most intractable riddle of marketing, of business, and arguably of human culture itself. And over the past few years, Google seems to have built just that company.





Chapter 2
Who, What, Where, Why, When, and How (Much)



Judge of a man by his questions, rather than by his answers.


—Voltaire


Before we take a long journey around the contours and implications of search, it makes sense to get our bearings. Back when I was a cub reporter, I was taught to answer five questions about any topic before writing about it: who, what, where, why, and when. If you crammed answers to all those questions into your lead paragraph, then you’d essentially done your job.


But to those five questions I quickly learned to add a sixth— how?—and a corollary: who’s making the money, and how much? We’ll get to the money question last, but first, let’s address the how.


How


So how does a search engine work? There’s a very, very long answer to this question, but I’ll stick to a shorter one. In essence, a search engine connects words you enter (queries) to a database it has created of Web pages (an index). It then produces a list of URLs (and summaries of content) it believes are most relevant for your query. While there are experimental approaches to search that are not driven by this paradigm, for the most part, every major search engine is driven by this text-based approach.


A search engine consists of three major pieces—the crawl, the index, and the runtime system or query processor, which is the interface and related software that connects a user’s queries to the index. The runtime system also manages the all-important questions of relevance and ranking. All three pieces are integral to the quality and speed of the engine, and there are literally hundreds of factors in each that affect the overall search experience delivered. But the basics are pretty much the same for all the engines. As Tim Bray, a search pioneer now at Sun Microsystems, puts it in his excellent series “On Search,” “The fact of the matter is that there really hasn’t been much progress in the basic science of how to search since the seventies.”


The search all starts with you: your query, your intent—the desire to get an answer, find a site, or learn something new. Intent drives search—a maxim I’ll be repeating time and again throughout this book. We’ll get into the query a bit more in the “What” section below, but on average we enter one or two short words into a query box each time we search, and we click on an average of two or so results among the millions an engine often lists. In addition, the average Web searcher conducts about one search a day. Of course, that’s an average. A small percentage of hopelessly connected surfers conduct hundreds of searches a day, and many more do no more than one or two a month. (All these figures, as one might expect, are growing over time.)


The process of how we get our results starts with the crawler. The crawler is a specialized software program that hops from link to link on the World Wide Web, scarfing up the pages it finds and sending them back to be indexed. It’s seductive to think of crawlers as tiny little robots wandering the vast halls of cyberspace, but the truth is a bit more mundane. Crawlers are in fact homebodies, sitting on their own servers and sending out vast numbers of requests to pages on the Internet, much as your browser does.


Those requests bring back Web pages, which the crawler then hands off to the indexer. It also takes note of any links it has found on the page, and queues those links in its request file— sending out yet more requests to the newly found links, which find more links . . . and so on, ad infinitum. Though the science behind crawlers is complex, what they do is pretty simple: they go off on a endless binge of dialing for URLs, and they report back what they’ve found. Crawlers have long been the least visible of the search engine’s components, but they are arguably the most important. The more sites they crawl, and the more frequently they crawl them, the more complete the index is. When the index is more complete, the search results pages (SERPs) that are returned for a particular query have a greater chance of being relevant.


Early versions of crawlers discovered and indexed only the titles of Web pages, but today’s more advanced versions index the contents of the entire Web page, as well as many different file types such as Adobe Acrobat (PDF), Microsoft Office documents, audio and video, and even site-specific metadata—structured information provided by site owners about the pages or information being crawled.


The crawler sends its data back to a massive database called the index. The index breaks into several pieces, depending on whether the data has been processed and made ready for consumption by searchers like you and me. Raw indexes are rather like lists organized by domain: for any given site, the index will list all the pages on that site, as well as all pertinent information about those pages: the words on the page, the links, the anchor text (text around and within a link), and so on. The information is organized in such a way that if you know the URL you can find the words that are related to that URL.


Why is this important? Because the next step in creating a smart index is to invert the database—in essence, to make a list of words that are then associated with URLs. So when you type “outer Mongolia” into a search box, the engine immediately can retrieve a list of all the URLs that include those words.


The first engines on the Web essentially executed to this point, and not much further. But since the late 1990s, the index has become a significant area of innovation for all search companies— where much of a search engine’s secret sauce is applied.


Think of the index as a huge database of important information about Web sites. Innovative companies like Google have made their reputation by studying that database—noting statistical patterns and algorithmic potentials, divining new ways to leverage it toward the ultimate goal of providing you with more relevant results for your queries.


The process of grokking the index is referred to as analysis. Google’s PageRank algorithm is an example of analysis: it looks at the links on a page, the anchor text around those links, and the popularity of the pages that link to another page and factors them together to determine the ultimate relevance of a particular page to your query. (While PageRank is often understood to be an “all-knowing” algorithm, Google, in fact, looks at more than one hundred factors to determine a site’s relevance to your keywords.)


Through the process of analysis, indexes are populated with tags, another kind of metadata—data about data. Pages might be tagged as written in a certain language, for example, or as belonging to a certain group such as porn, spam, or rarely updated. This metadata is critical to an engine’s ability to offer you the most relevant results.


Once the crawl data is analyzed, indexed, and tagged, it’s dumped into what’s called a runtime index—a database ready to serve results to users. The runtime index forms something of a bridge between the back end of an engine (its crawl and index) and the front end (its query server and user interface).


The query server is software that transports a user’s search query from the user interface—the home page of search.yahoo.com, for example—to the runtime index, then shuttles SERPs back to the interface. While much of an engine’s intelligence is built into analysis, the query server can hold quite a bit as well. If you’ve spent any time banging on different types of search engines, you can see some of that front-end intelligence at sites like Ask.com, which clusters its results around various flavors of possibly relevant topics. Search on Ask.com for “jaguar,” and you’ll be given a list of related searches that attempt to narrow your search. Did you mean “animal jaguar,” or “car and jaguar”? Many engines use interface tricks like this one to aid searchers in their quest for the right result.


At the end of day, the holy grail of all search engines is to decipher your true intent—what you are looking for, and in what context. And while search engines are increasingly getting better at this task, they are nowhere near solving this problem. An example of progress in this area is in the identification of what are called atomic phrases. When you type in a one-word query for “York,” for example, do you want results for “New York”? Most likely the answer is no. In the past two years, most engines have evolved to tell the difference by parsing a list of atomic phrases—phrases that have their own sets of results at the smallest levels.


As search users, we are extraordinarily good at incoherence, making the task of procuring useful search results a Herculean task. You and I know what we mean when we type “Abraham Lincoln biography” into a search box, for example. You aren’t necessarily looking for every page that has those words on it, but rather pages that conceptually can be understood to contain biographies of the famous president. But how might a search engine understand such a concept? One way is by the use of cue words that tip the engine off to the context of a particular search. In this case biography is a concept, not just a word that might be found on a page. A good query engine will link this cue word to clusters of results that have a chance of fulfilling the concept of biography—pages that have been tagged as biographical. Adding that new metadata often dramatically improves results. (Other examples of cue words or phrases include “movie reviews,” “stock quotes,” and “weather reports.”)


In a similar vein, engines must deal with local variances and the problem of a lack of a controlled vocabulary. Nearly all programming languages employ a very strict grammar in order to communicate between humans and machines. If one comma is out of place or one word misspelled, the program will fail. Search can’t afford such strictures, and search engines are still working on the problem of how to best match searches for “soda” with results for “pop,” “tennis shoes” with “sneakers,” or “feline” with “cat.”


Search engines also do better by doing less: most engines have a list of stop words that are ignored—common words with little semantic value such as “to,” “the,” “be,” “and,” and “or.” Tossing out these words saves the indexes valuable processing cycles, but makes a search for the phrase “to be or not to be” something of a wild goose chase.1


Search companies obsess about these and other patterns in the clickstream of search. They watch what you search for, what results you choose to click on, and even where you go after that so as to determine better algorithms to apply to results pages. “You can learn a lot by watching the statistical patterns of search usage, and leveraging that in algorithms,” notes Gary Flake, the former head of Yahoo’s research labs, who now works for Microsoft. “We use a very large corporea [body of data] to identify sets of tactical and grammatical properties of language.” The result: search has the potential to get better and better, the more people use it. A good example is the spell checker found at Google and other major search engines—its suggestions are culled from watching vast numbers of misspellings and correlating them to the properly spelled word.


To summarize, there are three critical pieces of search, and all three must scale to the size and continued growth of the Web: they must crawl, they must index, and they must serve results. This is no small task: by most accounts, Google alone has more than 175,000 computers dedicated to the job. That’s more than existed on Earth in the early 1970s!


Finally, in addressing the “how” of search, it’s important to take a quick detour into the specific methods we as searchers deploy. The short of it is this: we are incredibly lazy. We type in a few words at most, then expect the engine to bring back the perfect results. More than 95 percent of us never use the advanced search features most engines include, and most search experts agree that the chances of ever getting that number lower are slim to none. We want results now, and we want that engine to provide them without forcing us into learning an unwieldy new programming language (although unquestionably, search is shaping our cultural grammar in ways we have yet to understand).


But a quick study of common advanced search tricks will yield significantly better results. Most engines offer the ability to narrow a search by phrase, domain, file type, location, language, and number of results. You can include or exclude keywords, set specific time frames for results, and, with many engines, even search for pages that are similar to those you find useful. It’s beyond the scope of this book to teach advanced search techniques, and honestly, I’m as lazy as most when it comes to using them. But if you’re looking to learn more, there’s plenty of help out there.2


Who


Moving back to the original set of questions, let’s tackle the “who.” Who searches the Web? The simple answer is nearly everyone, but that certainly isn’t a satisfying answer. We can learn quite a bit from the data collected so far on search habits. In the summer of 2004, the Pew Internet & American Life Project released a research paper on American usage of the Internet (we’ll tackle international usage in a minute). It concluded that of all Americans who use the Internet, about 85 percent use search engines, or more than 107 million people in the United States alone. More than two-thirds of those are active users of search—employing one search engine or another more than twice a week and averaging more than thirty searches a month.


Pew estimates that on any given day in the United States, 38 million people are using a search engine. All those searches add up to nearly 4 billion queries each month. And those are just queries on the Internet’s most popular search engines—they don’t include the search boxes of Amazon.com, eBay, or the thousands of smaller search-driven businesses and information sites. Only e-mail is a more popular online tool, the project concluded. And according to research from investment bank Piper Jaffray, search usage continues to grow—on average by nearly 20 percent per year—with the majority of that usage growth driven by new search users. The number of searches per user is also increasing, by about 25 percent per year.


So who are these people, the folks using search engines? Are they any different from the average American? Turns out the answer is yes. Pew has found a technology elite that drives usage of the Internet. Thirty-one percent of the U.S. population, Pew claims, are members of this elite. Pew also found that the younger you are or the higher your educational attainment is, the more you search. An interesting corollary: as we search more, we are also becoming more connected, more digital, and more dependent on information services: the household spending for media and information services in the United States rose at an annual rate of 32 percent throughout the 1990s, from $365 a year to $640.


What


Now that we’ve established who is searching and how the process works, what are people searching for? Therein lies the beauty and the potential of search: it’s driven by the unimaginable complexity inherent in human language—nearly infinite combinations of dialects, words, and numbers. Piper Jaffray estimates that the world conducted about 550 million searches each day in 2003, a figure it expects to grow at about 10 to 20 percent a year. NetRatings, a U.S.-based research company, estimates that U.S. searches are growing even faster—by 30 percent a year. That means from the time these words are written to the time this book sees print, total queries in the United States will have risen from 4 billion a month to well over 5 billion—an astonishing rate of growth.


As I mentioned in the “How” section above, the query is the lodestone of search, the runes we toss in our ongoing pursuit of the perfect result. According to a June 2004 Majestic Research report, as searchers we are a rather terse lot. Nearly 50 percent of all searches use two or three words, and 20 percent use just one. Just 5 percent of all searches use more than six words. Overall, though, the trend is toward adding more girth to our queries as we navigate this odd new grammar of the keyword.3


But focusing on the number of words in a search query misses the point: it’s not the complexity of the search that matters; it’s the complexity of our language.


Thorstein Veblen, the early-twentieth-century thinker who coined the term “conspicuous consumption,” once quipped “The outcome of any serious research can only be to make two questions grow where only one grew before.” As anyone who has spent an afternoon in a fruitless search can attest, coming up with the right words to find what you’re looking for can be a frustrating task. You know there’s an answer out there, but you just can’t seem to come up with the right combination of words to find it. In fact, Pew research shows that the average number of searches per visit to an engine is nearly five. Clearly we are not getting what we want the first time or we’re coming up with new questions driven by the results our initial questions return.


Arguably, there is no greater act of creativity than the formation of a good question, and every day the wired world asks hundreds of millions of questions via search. While it’s tempting to conclude that we all ask pretty much the same questions, in fact the truth lies somewhere in between. We do ask a lot of the same questions, but we ask far more that are unique, and therein lies the power of search.


If you were to plot a list of a thousand random queries along a horizontal line, and then plot their frequency up a vertical one, you’d come up with a graph that looked a lot like the one on p. 28.


In other words, there are a few queries that have very high frequency, but quickly the graph flattens out into a massive tail, a tail that is extraordinarily long. And the power of search lies in that tail: no matter what the word is, somewhere on the Web there’s most likely a result that contains it. According to Piper Jaffray research, each day more than 50 million unique keyword combinations are entered into search engines in the United States. And Google puts the figure much higher: it claims that nearly 50 percent of the searches coming in on any given day—more than 100 million—are unique. (In fact, in the early days of Google, a popular sport among search watchers was to find a query that had exactly one result. This game even has a name—GoogleWhacking.) This copious diversity drives not only the complexity of search itself, but also the robustness of the advertising model that supports it: there are literally millions of keywords to purchase that just might have economic value to someone, at some time.
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Average query frequency for query ranks 1–10 trumps the average for query ranks 11–1,000 a thousandfold.


But as with all things one can generalize search queries into large categories. According to Piper Jaffray, while 20 percent of searches are for entertainment information and 15 percent are commercial in nature, the majority, 65 percent, are informational. According to the Kelsey Group, as much as 25 percent of all searches are local, and most of those are commercial in nature (looking for a dentist, a restaurant, a plumber).4


And according to a 2004 Harris poll, nearly 40 percent of us have done a vanity search—typed our own name into a search engine to see if we exist in the doppelgänger of the search index. I’d be willing to wager that this number will head north of 90 percent in the coming years, as search becomes as individually definitional as finding oneself in the white pages was during the rise of the telephone. Besides ourselves, nearly 20 percent of us have looked for former flames and 36 percent for old friends, and 29 percent have researched a family matter.


An older but still relevant academic paper gives us a few clues as to what we really are looking for. A Taxonomy of Web Search by Andrei Broder, written largely while the author was CTO of AltaVista in 2001, was based on query data from that early innovator in search. Broder sets out to dispel the notion that most searches are informational in nature. He instead maintains that many are transactional or navigational.


A few fun facts from Broder’s analysis of response and related log data:


• Nearly 15 percent of searchers wish for “a good collection of links on a subject” as opposed to “a good document.”


• Queries that were sexual in nature make up 12 percent of the log data.


• Nearly 25 percent of searchers were looking for “a specific Web site that I already had in mind.”


• An estimated 36 percent of searchers were looking for transactional information—what Broder calls “the intent to perform some Web-mediated activity.”


That Web-mediated activity translates into commercial searches, though the difference between commercial searches and informational ones is not as clear as might be expected. In fact, Piper Jaffray’s data suggests that the true percentage of commercial searches on the Net is more than 35 percent. On the Internet, it can be argued, all intent is commercial in one way or another, for your very attention is valuable to someone, even if you’re simply researching your grandmother’s genealogy, or reading up on a rare species of dolphin. Chances are you’ll see plenty of advertisements along the way, and those links are the gold from which search companies spin their fabled profits.


Where, Why


So far we’ve reviewed how search works, who is searching, and what people are searching for. But where are they going, and why are they going there in the first place? In the aggregate, most searchers stick close to home: 85 percent use one of the big four portals—Microsoft, Yahoo, Google, or AOL.5 And they tend to stick with these engines once they’ve started: market share among the giants has fluctuated in the past years, but even with major moves by both Microsoft and Yahoo to improve their search results, Google remains the market leader.
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While Internet penetration in the United States is more than ten times the average for the rest of the world, far more searches are done internationally than in the United States—by a factor of more than five to one. For this reason, one can argue that if you wish to understand the future of search, you’d better learn to speak another language or two.


As to the question of why we search, aside from securing our immortality, the answer is more complicated that it might seem. Sure, we search to find information on all manner of things, or to locate something to buy, or to simply find the shortest route to a site we already know exists (the practice of typing in a word you know so as to yield a site you wish to visit, also called a navigational query). In short, we search to find.


“The ‘why’ of user search behavior is actually essential to satisfying the user’s information need,” write Yahoo researchers Daniel E. Rose and Danny Levinson in a paper entitled “Understanding User Goals in Web Search.” “After all, users don’t sit down at their computer and say to themselves, ‘I think I’ll do some searches.’ Searching is merely a means to an end—a way to satisfy an underlying goal that the user is trying to achieve. (By ‘underlying goal,’ we mean how the user might answer the question ‘why are you performing that search?’) That goal may be choosing a suitable wedding present for a friend, learning which local colleges offer adult education courses in pottery, [or] seeing if a favorite author’s new book has been released.”


In other words, we are searching for more than answers. Not only are we searching for that which we know; we increasingly are searching to find that which we do not know, a state similar to searching in the initial stages of the Internet, when no one knew what was out there. As Jerry Yang of Yahoo tells me, back when he started the service as a directory, no one knew what was out there, and a directory listing cool new sites was a revelation. But our need to comprehend what was out there receded as we began to know our way around—now we assume that everything is connected. That vastness is causing another kind of Web blindness: a sense that we know there’s stuff we might want to find, but have no idea how to find it. So we search in the hope it will somehow find us.


Jeff Bezos, CEO of Amazon, calls this kind of searching discovery: the process of casting about to encounter that which we hope might find us. (Bezos has made quite a business of discovery-based search. Amazon’s “people who bought your product also bought . . .” recommendation system is one of the company’s most profitable secret weapons.) Indeed, many in the industry make what I think is an important distinction when it comes to search: there is search to recover that which we know exists, and then there is search to discover what we intuit exists, but have yet to find. In this book, when I refer to search in its most general terms, I intend the word to include both recovery and discovery.


So why do we search? To recover that which we know exists on the Web, and to discover that which we assume must be there, be it a pottery class or a long-lost friend.


When


The rather mundane question of when can be boiled down to one straightforward fact: we search from both home and work, with our searches pretty much evenly broken up between them. Search traffic tends to increase in the morning and peaks again in the evening, as we all fire up our home computers and look for movie tickets, homework help, or a local plumber to fix the dripping sink.


I’ll take the “when” question historically and use it as an excuse to provide some context as to how we got to the present day in search. Humankind has searched for archived information ever since the dawn of symbolic language; the index and the archive are as ancient as the clay tablet. The technology of classification and information retrieval (IR), as the academic domain is known, did not really take flight until the rise of the printing press and the resultant explosion of widely available printed matter.
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