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Chapter 1 The Database of Intentions The library of Al exandria was the
first time humanity at- tenpted to bring the sumtotal of hunan

know edge to- gether in one place at one tinme. Qur |atest attenpt?
Googl e. -Brewster Kahle, entrepreneur and founder, the Internet Archive
Everyone their own Boswel|l. -Ceoffrey C. Bowker, Departnent of

Comruni cation, University of California, San Diego 13 y the fall of

2001, the Internet industry was in full retreat. Hundreds of once

prom sing start-ups-mne anong them | ay snol dering in bankruptcy. The
dreanms of Inter- net riches, of changing the world of business and
reshaping our cul- ture in the process, dreans cel ebrated i n magazi ne
cover stories and tel evision specials and unheard-of stock market

val uations, well, those dreans were stone-cold dead. Still smarting from
the loss of nmy own Internet business' and wondering whether the Internet
story could ever pick itself up off the ground, | stumbled across a |ink
to the first edition of Google Zeit- geist. Zeitgeist is a clever public
relations tool that sumarizes search
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The Search terns that are gaining or |osing nonentum during a
particular pe- riod of tine. By watching and counting popul ar search
terns, Zeit- geist provides a fascinating summary of what our culture is
| ooking for or finds interesting, and, conversely, what was once popul ar
that is losing cultural nomentum Since 2001, Google has naintained a
weekly Zeitgeist on its press relations site, but the link I found was
the conpany's first- ever version of the tool, and it sunmarized the
entire year. And what a year 2001 was! Listed anong the top gaining
gueri es were Nostradamus (nunber one), CNN (nunber two), World Trade
Center (nunber three), and anthrax (nunber five). The only termto break
into the top five that was not related to the terrorist at- tacks? A
coll ective fantasy about magic and children, Harry Potter, at nunber
four. The fastest-declining queries denonstrated how qui ckly our cul -
ture was abandoning frivolity: Pokenon was nunber one, followed closely
by Napster, Big Brother (a reality television show), X-Men, and the
woman who won Who Wants to Marry a Miulti-MIlionaire. | was transfixed.
Zeitgeist revealed to ne that Google had nore than its finger on the
pul se of our culture, it was directly jacked into the culture's nervous
system This was ny first glinpse into what | came to call the Database
of Intentions-a living artifact of i mense power. My God, | thought,
Googl e knows what our culture wants! Gven the mllions upon nillions of
gueries streaming into its servers each hour, it seened to ne that the
conpany was sitting on a gold mne of information. Entire publishing
busi nesses could be created fromthe traces of intent evident in such a
dat abase; in fact, Google had already started its first: a beta project
called Google News. Could it not also start a research and marketing
conpany capable of telling clients ex- actly what people were buying,
| ooki ng to buy, or avoiding? How about starting an e-commerce firmthat
al ready knew what the buyer wanted? How about a travel business that
knew where the custonmer wanted to go? The possibilities, it seened, were
endl ess. Not to nention that within Google's rich database |ay potenti al
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The Dat abase of Intentions 3 fieldwork for thousands of doctorates in
cul tural anthropol ogy, psy- chology, history, and sociology. This little
conpany, | thought to nyself, rapt and a bit naively, is holding the
world by the thoughts. |'ve got to go see it. Maybe the dot-com dream
wasn't dead; perhaps it had sinply been hiding behind the inplacable
facade of a Google search box. | renmenbered that back in April 2001

Eric Schmdt, a founder of Sun M crosystens, had left his job running

Novel I, the perpetu- ally struggling networking giant, and accepted the
chairman and CEO rol e over at Coogle (the industry was baffled by the
nove, but we'll get to that story later). | knew Eric somewhat, as
covered Novell and Sun while | was a trade reporter, and ran into him at
var- ious conferences during ny career as an editor and publisher. | de-
cided to take a chance and shoot himan e-mail. | really had no idea
what | wanted to tal k about, other than ny nascent sense that he was
onto sonething big.3 Google, it seened, was thriving. | had heard that

it was pretty nmuch the only place left in the Valley that was hiring
engineers. Eric agreed to a neeting, and in early 2002, we sat down for

the first of several intriguing talks. Eric Looks for the Billion-Dollar
Qpportunity When we net, | hadn't yet figured out | wanted to wite this
book, but | was headed that way. | introduced ny concept of the Database

of Intentions and spoke of how Zeitgeist scratched the surface of what
seened to be a massive new wealth of cultural understanding. As we
spoke, | outlined how Google mght create a nedia division to tap into
that resource. Yahoo had already declared itself a nmedia conpany, so why
not Google? While Eric agreed that the data col- |lected by Googl e was

i npressive, he didn't see the point of starting a nmedia business. Google
was a technol ogy business, he told ne. Me- dia is best left to people

i ke you, he added. | argued that the two were intertw ngled at Googl e,
that his newy installed revenue base, AdWrds, was pure advertising
dol | ars:
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The Search nedia, in other words. Google's future, | counseled, was to
be a nme- dia conpany. Eric disagreed. "W're | ooking for the next
billion- dollar market in technology," he said. "Got any ideas?" |

didn't, but I cane away fromthat neeting convinced that sooner or

| ater, Google would take its place as a giant in the nedia | andscape. It
didn't take long. A year later | nmet with Eric again. Anmong his first
words: "lsn't the media business great?" In essence, Google and its
competitors have created the first ap- plication to | everage the

Dat abase of Intentions in a comercial manner: paid search. In |less than
five years, the business has grown fromnext to nothing to nore than $4
billion in revenue, and it is predicted to quadruple in another five
years. Along the way, search has noved froma useful service on the edge
of nost Internet users' experience to the de facto interface for
conmputing in the informati on age. "As the amount of information

avail abl e to us expl odes, search has becone the user's interface neta-
phor," observes Raynie Stata, a Silicon Valley-based engi neer and
entrepreneur. "There is now all this infornmation that is possible to get
into your hands. Search is our attenpt to nake sense of it." In the past
few years, search has becone a universally under- stood nethod of

navi gating our information universe: much as the Wndows interface
defined our interactions with the personal com puter, 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

dat abase of our intentions. Search as Material Culture As with many in
the technol ogy industry, my fascination with com puters started with

t he Maci ntosh. Back in the m d-1980s | was an undergraduate studying

cul tural anthropology, and | took a class that focused on the idea of
material culture-basically, interpreting the artifacts of everyday life.
Prof essor Jim Deetz, a genteel Mary-
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t here. Anthropol ogy and technol ogy nerged, and | was soon convinced that
t he Maci ntosh represented humanki nd' s nost sophi sticated and i nportant
artifact ever: a representation of the plastic mind made visible. (Yeah,
col | ege- exhaaaaal e-wasn't it great?) Anyway, the idea that a WSI WG
graphi cal user interface- especially when networked to others-could
provi de a medi um con- necting human intelligence drove nuch of ny
fascination with reporting on conputing technology as a cultura
artifact. FromWred to The Industry Standard, the "Mac as the greatest
artifact" nmene becanme one of ny standard conversational riffs. I'd use
it to frame conversations with witers, pitches to venture capitalists,
and joints-after-mdnight argunments with good friends. Wile others ar-
gued that the wheel or the internal conbustion engine was civiliza-
tion's greatest tool, 1'd stick to my guns and argue for the Mac.
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The Search But once |'d seen Google's Zeitgeist, | knew ny bel oved
Maci n- tosh had been trunped. Every day, mllions upon mllions of
people lean forward into their conputer screens and pour their wants,
fears, and intentions into the sinple colors and brilliant white
background of Google.com "Peugeot deal er Lyon," one m ght ask (in
French, of course). "Record crimnal Mchael Evans," an anxi ous woman
m ght query as she awaits her blind date. "Toxic EPA Westchester
County," a potential homeowner nmight ask, speaking in the increas- ingly
ubi qui t ous, sophisticated, and evolving grammar of the Googl e search
keyword. OF course, the sane is true for the search boxes at Yahoo, MSN,
AQL, 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 humanki nd, on- |ine.
VWhat are we creating, intention by single intention, when we tell the
worl d what we want? Link by link, click by click, search is building
possi bly the nost |asting, ponderous, and significant cultural artifact
in the history of humanki nd: the Database of Intentions. The Database of
Intentions is sinply 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
particul ar- AOL, Google, MN, Yahoo-hold a nassive anount of this data.
Taken together, this infornmation represents a real-tine history of
post-Web culture- a massive clickstream database of desires, needs,
wants, and prefer- ences that can be di scovered, subpoenaed, archived,
tracked, and exploited for all sorts of ends. Consider the Database of
Intentions as rich data topsoil on an ar- chaeol ogi cal |ayering of
technol ogy that over the past half century or so has created the
potential for an entirely new culture to energe. It's easy to consider
the Wb a relatively recent devel opnent, but the Wb itself is built on
the Internet, which in turnis built on a vast network of conputers of
all stripes-nainframes, mniconputers, powerful servers, the desktop PC,
and any nunber of nobile devices. This net-
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The Database of Intentions 7 work has been built over nearly three
generations, yet only in the past decade has it enmerged in our cultural
consci ousness. |In the next de- cade, it will expand to our televisions,
our autompbiles, and our pub- lic spaces-nearly everything that can have
achipinit will have a chip init, and nearly everything with a chip
wi Il beconme a node in human- ity's ever-grow ng Dat abase of search?

M ght as well wite about e-mail or the browser; both are as

ubi qui tous-and as boring. If you want a real insider narrative, |'ve

of ten been counsel ed, you should wite about your experiences with Wred
or The Industry Standard, or get Larry Page and Sergey Brin (Google's
founders) to sit down with you for an authorized busi ness bi ography. But
I couldn't imagine nore dreadful topics. Books have al ready been witten
on ny two previous conmpa- nies, and |I've actually read them both-putting
me in pretty rare conpany. And Larry and Sergey have been furtive
guarry; they are wary of a tell-all book on a conpany that they believe,
guite appropri- ately, is still a work in progress. So why search? As
Googl e's extraordinary cultural aura illus- trates, search has about it
a whiff of the nysterious and the holy. But
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The Search nost specifically, through search one can tell the story of
the nod- ern Internet era in all its cultural and comerci al
nuances-fromits beginnings in the early 1990s to its nyriad potenti al
futures. Through applications |ike 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
becane one of the first applications to adopt an actual busi- ness
nodel -t hat of banner advertising. And with the Netscape | PO of 1995,
search (and its partner, the browser) fired the Internet bubble's
starting pistol. Search-or nore aptly, Wb traffic, search's first
cousi n-drove the late-1990s nmania with all things Internet. And even
t hough that bubbl e burst, search continued to prosper as an application
and a busi- ness nodel -many i nvestors may have gotten soaked, but
I nternet users never stopped searching. Conpanies |like Overture and
Googl e made their first profits in the darkest hours of the dot-com
col l apse. And search is smack in the mddle of the Wb's second com ng
a resurgence driven by conpanies |ike Google, eBay, Amazon, Ya- hoo, and
M crosoft. These conpanies are in an all-out war for the market of the
future, one where the spoils nunber in the hundreds of billions of
dollars. That alone is a pretty damm good reason to | earn nore 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
nmost intriguing and successful conpa- nies of the Internet age. But
sonehow the idea of witing a book that starred only Googl e seenmed an
act of premature conposition- the story has a beginning and a m ddl e,
but as yet, no end. So while this book has, as its core, the story of
Google, | believe the idea of search is bigger than any one conpany, and
t he i npact of search on our culture is extraordinarily far reaching. For
exanpl e, besides its obvious role as the driver of the comerci al
Internet, search will be the application that finally catal yzes the
fabl ed conver- gence of television and personal conputer-what is a cable
tel evi-
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The Dat abase of Intentions 9 sion programguide, after all, but a
second-rate search application yearning to be free? Search and the

Man- Machi ne I nterface Search is also a catalyst in pronising attenpts at
cracki ng one of mankind's nost intractable problens: the creation of
artificial intel- ligence. By its nature search is one of the nost
challenging and in- teresting problens in all of conputer science, and
many experts claimthat continued research into its nysteries wll
provide the comrercial and academic nbjo to allow us to create conputers
ca- pable of acting, by all neasures, like a human being. In short,
search may well lead to the creation of Hal, the intelli- gent but
creepy conputer doppel ganger of Stanley Kubrick's 2001: A Space Qdyssey.
O, if that possibility doesn't keep you up at night, think of search as
the application that lays the foundation for Skynet, the A programthat
takes over the world as imagined in the Term nator filnms, or the equally
dystopian Matrix trilogy. W are fascinated by the man-versus-nmachi ne
narrative barn burner; it dominates our cultural |andscape. And search

is the nost likely can- didate to bring any of these possiblilities to
fruition. Call nme para- noid (at |east | have good conpany) but that
al one 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 |
take this concept too far, | nust acknow edge the fact that as |'ve
described it thus far, the Database of Intentions does not exist. John
Poi ndexter's attenpts notwith- standing,4 there is no great database in
the sky, tracking our every nove online. Qur clickstreamthe exhaust of
our online lives-is scattered across a vast | andscape of Internet sites
and private ma- chines, for the nost part uncollected, uncategorized,
mute. But that is changing, and quickly. Just ten years ago, bandw dth
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The Search was scarce and storage was expensive. Use of the Internet
was com paratively sparse, files were small, and |Internet conpanies,
for the nost part, didn't keep their log files-storing that data was too
ex- pensive. In the past few years, a good portion of our digitally
medi - ated behavior-be it in e-mail, search, or the relationships we
have with ot hers-has noved online. Wy? The average cost per negabyte
for storage has plum neted, and it will continue to drop to the point
where it essentially reaches zero. At the sane tine, bandw dth has
increased dramati- cally, and with it, usage-the Internet is now a
permanent fixture in the najority of Anmerican hones and busi nesses. In
essence, we have taken much of our once-epheneral and quoti di an
lives-our daily habits of whomwe talk to, what we | ook for, what we
buy-and nade those actions eternal. It is as if each of us, every day,
is tracing a picture of Joycean conpl exity-recording the nundane and ex-
traordinary course of our lives-via our interactions with the Inter-
net, be they through our personal conputers, our telephones, or our
nmusi ¢ players, and our interactions with businesses, either online or in
the store (after all, that grocery club card infornmation has to go
somewhere, right?). Cast your mind back to the pre-\Wb days, the PC era
of 1985-1995. In this phase of the conputing revol ution, we brought our
habi t ual presunptions to the practice of comuni cation and di s- covery
via the conmputer keyboard. W assuned (rightly or wongly) that there
was no pernanent record of our actions on the conputer. Wien we rumraged
t hrough our hard drives or, later, across LANs and WANs, we assuned the
digital footprint we |eft behind-our clickstreamwas as epheneral as a
phone call. Wiy would it be any- thing but? dickstreans had no val ue
beyond the action they predi- cated, serving only as a neans to an end
of finding a file or passing along a nessage. The sane assunptions
clothed our e-nmamil. Sure, we understood that e-mail mght reside
(briefly) on servers, but for years we as- sunmed that they were our
e-mails, and the | SP or network over
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The Dat abase of Intentions 11 which they passed had no right to exam ne
or mani pulate them nuch Iess own them (In fact, the Electronic

Communi cations Pri- vacy Act of 1986 codified this sentinent into |aw,

at least for private e-nmail.) While the nore sophisticated e-nmil user
anong us has grown to understand the folly of this assunption in a
corporate en- vironnent, the idea that e-nmil is an epheneral nmediumis
still widely held. In 2003, Frank Quattrone, one of the technol ogy sec-
tor's nost powerful bankers and hardly a conputing rube, was brought
down by such a presunption when incrimnating e-mails were used as

evi dence against himin a widely publicized trial. But for npst of us,
the possibility of such negative conse- quences is renote; we stil
believe e-mail is an intensely private and epheneral form of

comuni cation. 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 conmerci al

net wor k) were anything but epheneral was presuned: w thout the Internet,
how could it be otherw se? Sure, once in a long while someone got a hold
of your calling card, your little black book, or your credit card slinp,
and your privacy and secu- rity were breached, but as with e-nail, 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 net- works were sinply records in your private
contact database.5 In short, before the Wb, we could pretty safely
assune that our digitally nedi ated habits-rummagi ng through our hard
drives, checking our e-mail, or |ooking up our contacts-were epheneral,
known only to us (and soon forgotten by us, to boot). But now, details
of our lives are recorded and preserved by hun- dreds of entities, often
commercial in nature. The reason for this shift is sinple: innovative
conmpani es have figured out how to deliver great Whb-based services
(services that al so happen to nmake noney) by di- vining clickstream
patterns. Like nost material culture, the clickstream
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The Search is beconing an asset, certainly to the individual, but in
particular to the Internet industry. Some nine this asset by calcul ating
patterns in the clickstream Google's PageRank, for exanpl es-and others
take nore direct ap- proaches, such as the algorithnms behind Anrazon's
recomrendati on system Most visibly, all search engines mne clickstream
data to present advertisenments that attenpt to match your stated intent.
From a consuner's point of view, there are also very sinple and
compel ling reasons for this shift: services |ike search, reconmenda-
tion networks, and e-mail nake our lives easier, faster, and nore
convenient. We're willing to trade some of our privacy-so far, any-
way-for conveni ence, service, and power. "Search as a problemis about
five percent solved," notes Udi Manber, the CEO of Amazon's A9.com
search engine. Five per- cent-and yet the search business has al ready
bl ossoned into a nulti- billion-dollar industry. Search drives
clickstreans, and clickstreans drive profits. To profit in the Internet
space, corporations need access to clickstreans. And this, nore than any
ot her reason, is why click- streans are beconming eternal. As we root
around in the global information space, search has beconme our spade, the
poi nt of our inquiry and discovery. The enpty box and blinking cursor
presage your next digital artifact, the virgin blue link over which your
nmouse hovers awaits transformation into yet another inprint onto this
era's eternal index. Inplications Wiat do Japanese teenagers think is
cool this week? What pop star is selling, and who is falling off the
charts? Which politician is pop- ular in |Iowa, New Hanpshire, or
California, and why? Wiere do suburban nons get their answers about
cancer? Who visits terrorist- related or pornography sites, and how do
visitors find then? What type of insurance do Latino nen buy, and why?
How do university
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The Dat abase of Intentions 13 students in China get their news? Nearly
any question one nmight frame can be answered in one way or another by
mning the im placable Database of Intentions that is building second
by second across the Internet. So what does the enmergence of such an
artifact augur? What ef- fect mght it have on the nmultibillion-dollar
mar keti ng and nedi a i ndustri es? Whay have the governnents of China,
Germany, and France threatened to ban search engines |ike Yahoo or
Googl e, and why m ght our own national security hinge on plunbing the
depths of their databases? What, in the end, m ght search tell us about
our- selves and the global culture we are creating together online? The
answers to these questions are not sinple, but | hope to at |east
address themas | tell the story of search in the pages that follow
Search straddl es an increasingly conplicated territory of marketing,

nmedi a, technol ogy, pop culture, international law, and civil |iberties.
It is fraught not only with staggering technol ogi cal obstacl es-i nagi ne
the data created by billions of queries each week-but with nearly

paral yzi ng social responsibility. If Google and conpanies like it know
what the world wants, powerful organizations becone quite interested in
them and vul nerable individuals see themas a threat. Etched into the
silicon of Google's nore than 150,000 servers, nore likely than not, are
t he agoni zed clickstreans of a gay man with AIDS, the silent intentions
of a woul d-be bonb nmeker, the digital bread crunbs of a serial killer.
Through conpanies |ike Google and the results they serve, an
individual's digital identity is immortalized and can be re- trieved
upon demand. For now, Googl e cof ounder Sergey Brin has as- sured ne,
such demands are neither made nor net. But in the face of such power,
how | ong 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 after- math of Septenber 11, the Bush

adm nistration swiftly introduced | egislation that redefined donestic
surveillance powers. Swept up in
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The Search the nonment, Congress passed the USA PATRI OT Act' without de-
bate. Under the act, the U S. governnent nmay now conpel conpa- nies |ike
Googl e to deliver information to governnent agents on denmand, and in
secret. The inplications are far reaching, says Stewart Baker, former
counsel for the National Security Agency (NSA). Under the PA- TRIOT Act,
he told the New York Tines, the governnent can de- mand information on
"everyone you send e-mail to, when you sent it, who replied to you, how
| ong the nessages were, whether they had at- tachnments, as well as where
you went online.”" Wth entire divisions of the FBI, NSA, and Depart nment
of Defense now conmmtted to Internet-based surveillance, databases as
rich as AOL, Coogle, or Ya- hoo will not be overl ooked. And given the
fact that these conpanies are legally obligated to remain silent about
what information they mght give to the government, they are inherently
conflicted between the government and their mllions of trusting
custoners. As a Google executive noted to nme when | brought this up
"We're one bad story away from being seen as Big Brother." This reality
rai ses interesting questions about privacy, security, and our
relationship to government and corporations. Wen our data is on our
desktop, we assune that it is ours. It's ny address book that lives in
Entourage, ny e-mail attachnments, and ny hard drive inside ny PowerBook.
When | amlooking for a file or a partic- ular e-nmail nessage on ny
local files (when | am searching ny local disk), | presune that ny
mouse-and-cl i ck actions-those of search- ing, finding, and mani pul ati ng
dat a-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 [ ocus of computing noves to the Wb, as it clearly has for
second-generation applications |ike social networking, search, and
e-comerce, the lawis far fuzzier. Wat of the data that is stored and
created through interactions with those applications?
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The Dat abase of Intentions 15 Who owns that data? What rights to it do
we have? The truth is, at this point, we just don't know. As we nobve our
data to the servers at Amazon.com Hotnmil.com Yahoo.com and
Gmail.com we are making an inplicit bargain, one that the public at
large is either entirely content with, or, nore likely, one that nost
have not taken much to heart.' That bargain is this: we trust you to not
do evil things with our information. W trust that you will keep it
secure, free fromunlaw ful governnent or private search and seizure,
and under our control at all tinmes. W understand that you m ght use our
data in aggregate to provide us better and nore useful services, but we
trust that you will not identify individuals personally through our
data, nor use our personal data in a nmanner that woul d violate our own
sense of privacy and freedom That's a pretty large hel ping of trust

we' re asking conpanies to ladle onto their corporate plate. And |I'm not
sure either we or they are entirely sure what to do with the

i mplications of such a transfer. Just thinking about these inplications
nmakes a reasonabl e person's head hurt. But inagine the disorientation
you mght feel if search beconmes self-aware-capabl e of watching you as
you interact with it. Search as Artificial Intelligence? "I would like
to see the search engi nes becone |ike the conputers in Star Trek,"
Googl e enpl oyee nunber 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 norph into a hu- nanli ke form pervades nearly al

di scussion of the application's fu- ture. Asked at a conference how he'd
best describe his search service, Ask Jeeves executive Paul Gard
replied: "[The android character] Data from Star Trek. W know
everything you m ght need.”



Page 16

The Search But how might we get there? For search to cross into
intelligence, it nmust understand a request-the way you, as a reader,
understand this sentence (one hopes). "My problemis not finding
sonet hing," says Danny Hillis, a MacArthur Foundati on genius and
conputer sci- entist who now runs a consulting business. "My problemis
under- standing sonething."” That, he continues, can happen only if
search engi nes understand what a person is really |ooking for, and then
gui de her toward understanding that thing, nmuch as experts do when nen-
toring a student. "Search," he continues, "is an obvious place for
intel- ligence to happen, and it is starting to happen.” So Hllis
argues that the future of search will be nore about un- derstanding,
rather than sinply finding. But can a nachi ne ever un- derstand what you
are | ooking for? Answering that question raises what is perhaps
computing's holiest of grails: passing the Turing test. The Turing test,
expl ained by British mathematician Alan Tur- ing in a semnal 1950
article, lays out a nodel to prove whether or not a nachine can be
considered intelligent. Wiile the test and its prescripts are subject to
i ntense acadeni ¢ debate, the general idea is this: an interrogator is
blindly connected to two entities, one a ma- chine, the other a person.
The questioner has no idea which is which. Hs task is to deternine
t hrough questioning both, which is hunan and which is nachine. If a
machi ne 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, conputers would be snart 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, A conpanies line up to win
t he honor. Every year, the noney renmains uncoll ected. That may well be
because, as with so many things, people are framing the problemin the
wong way. So far, contestants have fo- cused on buil ding singular
robots that have mllions of potential an-
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The Dat abase of Intentions 17 swer sequences coded in, so that for any
particul ar question a plausi- ble answer might be given.9 Perhaps the
nost fanous of these efforts is Cyc (pronounced "psych"), the life's
work of Al pioneer Doug Lenat. Cyc attenpts to conquer Al's brittl eness
probl em by coding in hundreds of thousands of commbnsense

rul es-nountains go up, then down, valleys are between hills or
nmount ai ns, and so forth-and then building a robust nodel based on those
simple rules. Not surprisingly, a Cyc alumus, Srinija Srinivasan, was
one of Yahoo's first enployees, and has run Yahoo's directory-based
search product fromnearly day one. But brute force by one organization
has failed so far, and nost likely will fail in the future. No, search
will nore likely becone in- telligent via the clever application of

al gorithnms that harness and |l everage the intelligence already extant on
the Web-the nmillions and millions of daily transactions, utterances,
behavi ors, and links that formthe Wb's foundation-the Database of
Intentions. After all, that's how Google got its start, and if any
conpany can claimto have created an intelligent search engine, it's
Googl e. "The goal of Google and other search conpanies is to provide
people with informati on and nmake it useful to them™" Silverstein tells
me. "The open question is whether human-I|evel understanding is necessary
to fulfill that goal. | would argue that it is." What does the world
want? Build a conpany that answers this question in all its shades of
meani ng, and you' ve unl ocked the nost intractable riddl e of marketing,
of business, and arguably of human culture itself. And over the past few
years, Google seens to have built just that conpany.
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Chapter 2 W, Wat, Were, Wy, Wen, and How (Mich) Judge of a nan by
his questions, rather than by his answers. -Voltaire 13 efore we take a
| ong journey around the contours and inpli- cations of search, it nakes
sense to get our bearings. Back when | was a cub reporter, | was taught
to answer five ques- tions about any topic before witing about it: who,
what, where, why, and when. |If you cranmed answers to all those
guestions into your |ead paragraph, then you'd essentially done your
job. But to those five questions | quickly learned to add a sixth-
how?-and a corollary: who's making the noney, and how nmuch? W'Il|l get to
t he noney 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 Wb
pages (an index). It then produces a list of URLs (and sunmaries of
content) it believes are nost relevant for your query. Wile there are
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The Search experinmental approaches to search that are not driven by
this para- digm for the nost part, every nmmjor search engine is driven
by this text-based approach. A search engine consists of three major
pi eces-the crawl, the in- dex, and the runtine system or query
processor, which is the inter- face and related software that connects a
user's queries to the index. The runtine system al so nanages the
all -inportant questions of rel- evance and ranking. Al 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 nuch the sane for all the engines.
As TimBray, a search pi- oneer now at Sun M crosystens, puts it in his
excel l ent series "On Search," "The fact of the matter is that there
really hasn't been nuch progress in the basic science of how to search
since the seventies." The search all starts with you: your query, your
intent-the de- sire to get an answer, find a site, or |learn somnething
new. Intent drives search-a maximl'l|l be repeating tine and again
t hroughout this book. We'Il get into the query a bit nmore in the "Wat"
section bel ow, but on average we enter one or two short words into a
guery box each tinme we search, and we click on an average of two or so
re- sults anong the mllions an engine often lists. In addition, the
aver- age Web searcher conducts about one search a day. O course,
that's an average. A snall percentage of hopel essly connected surfers
con- duct hundreds of searches a day, and many nore do no nore than one
or two a nonth. (Al these figures, as one m ght expect, are grow ng
over tinme.) The process of how we get our results starts with the
crawler. The crawler is a specialized software programthat hops from
link to link on the World Wde Wb, scarfing up the pages it finds and
sendi ng them back to be indexed. It's seductive to think of crawl ers as
tiny little robots wandering the vast halls of cyberspace, but the truth
is a bit nore nundane. Crawl ers are in fact honebodies, sit- ting on
their own servers and sending out vast nunbers of requests to pages on
the Internet, much as your browser does.
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and so on, ad infinitum Though the science be- hind cramers is

conpl ex, what they do is pretty sinple: they go off on a endl ess binge
of dialing for URLs, and they report back what they've found. Crawl ers
have | ong been the |l east visible of the search engi ne's conponents, but
they are arguably the nost inpor- tant. The nore sites they craw, and
the nore frequently they crawl them the nore conplete the index is.
When the index is nore conplete, the search results pages (SERPs) that
are returned for a particular query have a greater chance of being
relevant. Early versions of crawl ers discovered and indexed only the
titles of Web pages, but today's nore advanced versions index the con-
tents of the entire Wb page, as well as nany different file types such
as Adobe Acrobat (PDF), Mcrosoft Ofice docunents, audio and vi deo, and
even site-specific nmetadata-structured information pro- vided by site
owners about the pages or information being craw ed. The craw er 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 consunption by searchers |Iike you and nme. Raw i ndexes
are rather like lists organ- ized by domain: for any given site, the
index will list all the pages on that site, as well as all pertinent

i nformati on about those pages: the words on the page, the links, the
anchor text (text around and within a link), and so on. The infornmation
is organized in such a way that if you know the URL you can find the
words that are re- lated to that URL. Way is this inportant? Because the
next step in creating a snmart index is to invert the database-in
essence, to nake a list of words that are then associated with URLs. So
when you type "outer Mon- golia" into a search box, the engine

imedi ately can retrieve a list of all the URLs that include those

wor ds.
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The Search The first engines on the Wb essentially executed to this
poi nt, and not much further. But since the |late 1990s, the index has be-
conme a significant area of innovation for all search conpani es- where
much of a search engine's secret sauce is applied. Think of the index as
a huge database of inportant informa- tion about Wb sites. Innovative
conpani es |i ke Googl e have made their reputati on by studying that
dat abase-noting statistical pat- terns and algorithmc potentials,

di vining new ways to leverage it toward the ultimte goal of providing
you with nore relevant re- sults for your queries. The process of
grokking the index is referred to as anal ysis. Google's PageRank
algorithmis an exanple of analysis: it |ooks at the links on a page,

t he anchor text around those links, and the pop- ularity of the pages
that link to another page and factors themto- gether to determ ne the
ultimate rel evance of a particular page to your query. (Wile PageRank
is often understood to be an "all- knowi ng" algorithm Google, in fact,

| ooks at nore than one hun- dred factors to deternine a site's rel evance
to your keywords.) Through the process of analysis, indexes are

popul ated with tags, another kind of netadata-data about data. Pages

m ght be tagged as witten in a certain | anguage, for exanple, or as

bel onging to a certain group such as porn, spam or rarely updated. This
metadata is critical to an engine's ability to offer you the nost

rel evant results. Once the craw data is anal yzed, indexed, and tagged,
it's dunped into what's called a runtine index-a database ready to serve
results to users. The runtinme index forms something of a bridge between
the back end of an engine (its crawl and index) and the front end (its
qguery server and user interface). The query server is software that
transports a user's search query fromthe user interface-the home page
of search.yahoo.com for exanple-to the runtinme index, then shuttles
SERPs back to the in- terface. Wile nmuch of an engine's intelligence is
built into analysis, the query server can hold quite a bit as well. If
you' ve spent any tinme banging on different types of search engines, you
can see sone of that
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Who, What, Where, Wiy, When, and How (Mich) 23 front-end intelligence at
sites |ike Ask.com which clusters its results around various fl avors of
possi bly rel evant topics. Search on Ask.comfor "jaguar," and you'll be
given a list of related searches that attenpt to narrow your search. D d
you mean "ani mal jaguar," or "car and jaguar"? Many engi nes 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 deci- pher your true intent-what you are | ooking for, and in what
con- text. And while search engines are increasingly getting better at
this task, they are nowhere near solving this problem An exanple of
progress in this areais in the identification of what are called atomc
phrases. Wen you type in a one-word query for "York," for exanple, do
you want results for "New York"? Most likely the an- swer is no. In the
past two years, nobst engi nes have evolved to tell the difference by
parsing a list of atom c phrases-phrases that have their own sets of
results at the smallest |evels. As search users, we are extraordinarily
good at incoherence, maeking the task of procuring useful search results
a Hercul ean task. You and | know what we nean when we type "Abraham

Li ncol n bi- ography" into a search box, for exanple. You aren't
necessarily look- ing for every page that has those words on it, but

rat her pages that conceptually can be understood to contain biographies
of the fa- nous president. But how m ght a search engi ne 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 con-
cept, not just a word that m ght be found on a page. A good query engine
will Iink this cue word to clusters of results that have a chance of
fulfilling the concept of biography-pages that have been tagged as

bi ographi cal . Addi ng that new nmetadata often dramati- cally inproves
results. (Qther exanples of cue words or phrases in- clude "novie
reviews," "stock quotes,"” and "weather reports.”) In a sinilar vein,

engi nes nust deal with | ocal variances and the problemof a lack of a
control |l ed vocabulary. Nearly all pro- granm ng | anguages enploy a very
strict grammar in order to
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The Search conmuni cate between humans and nmachines. |If one comm is out
of place or one word misspelled, the programwill fail. Search can't
afford such strictures, and search engines are still working on the
probl em of how to best nmatch searches for "soda" with results for "pop,"
"tennis shoes"” with "sneakers,"” or "feline" with "cat." Search engi nes
al so do better by doing | ess: nost engines have a list of stop words
that are ignored-comon words with little seman- tic value such as "to,"
"the," "be," "and,"” and "or." Tossing out these words saves the indexes
val uabl e processing cycles, but nmakes a search for the phrase "to be or
not to be" something of a wild goose chase.' Search conpani es obsess
about these and other patterns in the clickstream of search. They watch
what you search for, what re- sults you choose to click on, and even
where you go after that so as to determine better algorithns to apply to
results pages. "You can learn a lot by watching the statistical patterns
of search usage, and |l everaging that in algorithns," notes Gary Fl ake,
the forner head of Yahoo's research |abs, who now works for M crosoft.
"W use a very large corporea [body of data] to identify sets of
tactical and grammatical properties of |anguage." The result: search has
the potential to get better and better, the nore people use it. A good
exanple is the spell checker found at Google and ot her nmmj or search
engi nes-its suggestions are culled from wat ching vast nunbers of
m sspel lings and correlating themto the properly spelled word. To
sunmari ze, there are three critical pieces of search, and all three nust
scale to the size and continued growth of the Web: they must crawl, they
must i ndex, and they nust serve results. This is no snall task: by nost
accounts, Google al one has nore than 175,000 conputers dedicated to the
job. That's nore than existed on Earth in the early 1970s! Finally, in
addressing the "how' of search, it's inmportant to take a qui ck detour
into the specific methods we as searchers deploy. The short of it is
this: we are incredibly lazy. W type in a few words at npst, then
expect the engine to bring back the perfect results. Mre
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never use the advanced search features nost engi nes include, and nost
search experts agree that the chances of ever getting that nunber | ower
are slimto none. W want results now, and we want that engine to
provide themw thout forcing us into |l earning an unw el dy new
progranmm ng | anguage (although unquestionably, search is shaping our
cultural granmar 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, |anguage, and nunber of results. You can

i nclude or exclude keywords, set specific tine frames for results, and,
wi th many engi nes, even search for pages that are sinmilar to those you
find useful. It's beyond the scope of this book to teach advanced search
t echni ques, and honestly, I'mas lazy as nbpst when it cones to using
them But if you're |looking to learn nore, there's plenty of help out
there." Wio Moving back to the original set of questions, let's tackle
the "who." Who searches the Web? The sinple answer is nearly everyone,
but that certainly isn't a satisfying answer. W can learn quite a bit
fromthe data collected so far on search habits. In the summer of 2004,
the Pew Internet & Anerican Life Project rel eased a research paper on
Anerican usage of the Internet (we'll tackle international usage in a
mnute). It concluded that of all Americans who use the Internet, about
85 percent use search engines, or nore than 107 mllion peo- ple in the
United States alone. Mre than two-thirds of those are ac- tive users of
sear ch- enpl oyi ng one search engi ne or another nore than twice a week and
averaging nore than thirty searches a nonth. Pew estimates that on any
given day in the United States, 38 nil- lion people are using a search
engine. Al those searches add up to nearly 4 billion queries each
month. And those are just queries on the Internet's nost popul ar search
engi nes-they don't include the search
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The Search boxes of Amazon.com eBay, or the thousands of smaller
search- driven businesses and infornation sites. Only e-nail is a nore
popu- lar online tool, the project concluded. And according to research
frominvestnent bank Piper Jaffray, search usage continues to grow on
average by nearly 20 percent per year-with the majority of that us- age
grow h driven by new search users. The nunber of searches per user is
al so increasing, by about 25 percent per year. So who are these peopl e,
the fol ks using search engi nes? Are they any different fromthe average
American? Turns out the answer is yes. Pew has found a technology elite
that drives usage of the In- ternet. Thirty-one percent of the U S
popul ati on, Pew clainms, are nmenbers of this elite. Pew al so found that
t he younger you are or the higher your educational attainment is, the
nore you search. An interesting corollary: as we search nore, we are
al so becom ng nore connected, nore digital, and nore dependent on
i nformati on ser- vices: the household spending for nmedia and information
services in the United States rose at an annual rate of 32 percent
t hroughout the 1990s, from $365 a year to $640. What Now that we've
establ i shed 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 uninmagi nabl e conplexity inherent in human | anguage-nearly
infinite conbinations of di- alects, words, and nunbers. 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.
Net Ratings, a U S.- based research conpany, estimates that U S. searches
are growi ng even faster-by 30 percent a year. That neans fromthe tine
these words are witten to the time this book sees print, total queries
inthe United States will have risen from4 billion a nonth to well over
5 billion-an astonishing rate of growh. As | nmentioned in the "How'
section above, the query is the
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runes we toss in our ongoing pursuit of the perfect result. According to
a June 2004 Maj estic 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 nore than six
words. Overall, though, the trend is toward adding nore girth to our
gueries as we navigate this odd new grammar of the keyword.3 But
focusing on the nunber of words in a search query nmisses the point: it's
not the conplexity of the search that matters; it's the conplexity of
our | anguage. Thorstein Veblen, the early-twentieth-century thinker who
coi ned the term "conspi cuous consunption,” once qui pped "The out- comne
of any serious research can only be to make two questi ons grow where
only one grew before." As anyone who has spent an afternoon in a
fruitless search can attest, conming 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 seemto cone up with the right conbination
of words to find it. In fact, Pew research shows that the average nunber
of searches per visit to an engine is nearly five. Cearly we are not
getting what we want the first tine or we're coming up with new
guestions driven by the results our initial questions return. Arguably,
there is no greater act of creativity than the formation of a good
guestion, and every day the wired world asks hundreds of nillions of
questions via search. Wiile it's tenpting to conclude that we all ask
pretty rmuch the sane questions, in fact the truth |lies some- where in
between. W do ask a lot of the same questions, but we ask far nore 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 Iine, and then plot
their frequency up a vertical one, you' d cone up with a graph that

| ooked a lot like the one on p. 28. In other words, there are a few
gueri es that have very high fre- quency, 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 natter what the word is, sonmewhere
on the Wb there's nost
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The Search likely a result that contains it. According to Piper Jaffray
research, each day nore than 50 mllion unigue keyword conbinations are
en- tered into search engines in the United States. And Google puts the
figure nmuch higher: it clains that nearly 50 percent of the searches
comng in on any given day-nore than 100 mllion-are unique. (In fact,
in the early days of Google, a popular sport anbng search watchers was
to find a query that had exactly one result. This game even has a
nane- Googl eWhacki ng.) This copious diversity drives not only the
complexity of search itself, but also the robustness of the advertising
nodel that supports it: there are literally mllions of key- words to
purchase that just night have econom ¢ value to soneone, at some tine.
But as with all things one can generalize search queries into |arge
categories. According to Piper Jaffray, while 20 percent of searches are
for entertainnent information and 15 percent are comercial in nature,
the majority, 65 percent, are informational. According to the Kel sey
Group, as nuch as 25 percent of all searches are |local, and Average
qguery frequency for query ranks 1-10 trunps the average for query ranks
11- 110 a thousandfol d. Source: Joe Kraus.
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commercial in nature (looking for a dentist, a restaurant, a plunber).'
And according to a 2004 Harris poll, nearly 40 percent of us have done a
vanity search-typed our own nane into a search en- gine to see if we
exi st in the doppel ganger of the search index. I'd be willing to wager
that this nunber will head north of 90 percent in the com ng years, as
search becones as individually definitional as finding oneself in the
white pages was during the rise of the tel e- phone. Besides ourselves,
nearly 20 percent of us have | ooked for former flanmes and 36 percent for
old friends, and 29 percent have researched a famly matter. An ol der
but still relevant academnic paper gives us a few clues as to what we
really are | ooking for. A Taxonony of Wb Search by Andrei Broder,
witten largely while the author was CTO of Al - taVista in 2001, was
based on query data fromthat early innovator in search. Broder sets out
to dispel the notion that nobst searches are informational in nature. He
i nstead nai ntains that nany are transactional or navigational. A few fun
facts fromBroder's analysis of response and related log data: ¢ Nearly
15 percent of searchers wish for "a good collection of links on a

subj ect" as opposed to "a good docunent." e« Queries that were sexual in
nature make up 12 percent of the log data. ¢ Nearly 25 percent of
searchers were looking for "a specific Wb site that | already had in
mnd." « An estimated 36 percent of searchers were | ooking for transac-
tional information-what Broder calls "the intent to perform sone

Web- nedi ated activity." That Web-nediated activity translates into
comrerci al searches, though the difference between commerci al searches
and i nformational ones is not as clear as mght be expected. In fact,

Pi per Jaffray's data
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The Search suggests that the true percentage of conmercial searches on
the Net is nore than 35 percent. On the Internet, it can be argued, al
intent is comercial in one way or another, for your very attention is
val uabl e to someone, even if you' re sinply researching your
grandnot her's ge- neal ogy, or reading up on a rare species of dol phin.
Chances are you'll see plenty of advertisenents along the way, and those
links are the gold fromwhich search conpani es spin their fabled
profits. Wiere, Whay So far we' ve revi ewed how search works, who is
searchi ng, and what people are searching for. But where are they going,
and why are they going there in the first place? In the aggregate, nost
searchers stick close to hone: 85 percent use one of the big four
portal s-M crosoft, Yahoo, Google, or AOL.5 And they tend to stick with
t hese engi nes once they've started: nmarket share anobng the giants has
fluctuated in the past years, but even with major noves by both
M crosoft and Yahoo to inprove their search results, Google remins the
mar ket | eader.
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Who, What, Where, Wiy, When, and How (Miuch) 31 Wile Internet
penetration in the United States is nore than ten tinmes the average for
the rest of the world, far nore searches are done internationally than
inthe United States-by a factor of nore than five to one. For this
reason, one can argue that if you wish to understand the future of
search, you'd better |l earn to speak another |anguage or two. As to the
guestion of why we search, aside fromsecuring our immortality, the
answer is nore conplicated that it mght seem Sure, we search to find
information on all manner of things, or to |locate sonething to buy, or
to sinply find the shortest route to a site we al- ready 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 satis-
fying the user's information need," wite Yahoo researchers Daniel E
Rose and Danny Levinson in a paper entitled "Understanding User Goals in

Wb Search." "After all, users don't sit down at their conputer and say
to thenselves, "I think I'll do some searches.' Searching is nerely a
nmeans to an end-a way to satisfy an underly- ing goal that the user is
trying to achieve. (By “underlying goal,' we nean how t he user m ght

answer the question “why are you per- formng that search?') That goa
may be choosing a suitable wed- ding present for a friend, |earning

whi ch 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 nore 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 simlar to searching in the initial stages of
the I nternet, when no one knew what was out there. As Jerry Yang of
Yahoo tells ne, 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
revel ati on. But our need to conprehend what was out there receded as we
began to know our way around-now we assune that everything is connected.
That
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The Search vastness is causing another kind of Wb blindness: a sense
that we know there's stuff we mght want to find, but have no idea how
to find it. So we search in the hope it will sonehow find us. Jeff
Bezos, CEO of Anmmzon, calls this kind of searching discov- ery:. the
process of casting about to encounter that which we hope mght find us.
(Bezos has nade quite a business of discovery-based search. Anazon's
"peopl e who bought your product al so bought " recommendati on system
is one of the conpany's nost profitable se- cret weapons.) |ndeed, many
in the industry make what | think is an inportant distinction when it
cones to search: there is search to re- cover 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 | refer to search in its nost general terns,
I intend the word to include both recovery and di scovery. So why do we
search? To recover that which we know exists on the Wb, and to discover
t hat which we assune nust be there, be it a pottery class or a |ong-I|ost
friend. Wien The rat her nundane question of when can be boiled down to
one straightforward fact: we search from both hone and work, with our
searches pretty nmuch evenly broken up between them Search traffic tends
to increase in the norning and peaks again in the evening, as we all
fire up our home conmputers and | ook for novie tickets, home- work help,
or a local plunber to fix the dripping sink. I'll take the "when"
guestion historically and use it as an excuse to provide some context as
to how we got to the present day in search. Humanki nd has searched for
archived information ever since the dawn of synbolic | anguage; the index
and the archive are as an- cient as the clay tablet. The technol ogy of
classification and infor- mation retrieval (IR), as the acadenic domain
is known, did not really take flight until the rise of the printing
press and the resultant expl osion of widely available printed matter.
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Who, What, Where, Wiy, When, and How (Miuch) 33 In the | ate nineteenth
century Melvil Dewey, widely credited as the father of the nodern
library, introduced a universal classifica- tion systembased in |arge
part on a directory-like structure that identified books by their

subj ect using a nuneric code. The Dewey deci mal system has been updated
nurrerous tinmes over the years and is still widely used, but its
subj ect - based focus woul d be unable to scale to the enornousness of the
Wrld Wde Web. The "when" of Internet search can be traced to the rise
of the digital conputer in the 1940s and 1950s. As the conputer began to
t ake over back-office functions like inventory, payroll processing, fi-
nanci al cal cul ati ons, and academ c research, institutions started to
collect large anounts of data, data that, because of the peculiar na-
ture of digital conputing, was searchable. This breakthrough led to a
revolution in the field of information retrieval. How m ght one classify
information in its nost atom c formthe word-as op- posed to a book or
panphl et? Enter Gerard Salton, a Harvard- and Cornell-based mat hemati -
cian often called the father of digital search. Salton was fascinated by
the problemof digital information retrieval, and in the late 1960s de-
vel oped SMART-Salton's Magical Autonmatic Retriever of Text-or what m ght
be considered the first digital search engine. Salton intro- duced nmany
of the sem nal concepts comonly used in search to- day, including
concept identification based on statistical weighting, and rel evance

al gorithms based on feedback fromqueries. Salton's work sparked a

renai ssance in the IR field and inspired an annual con- ference on
digital information retrieval known as the Text Retrieval Conference
(TREC). Fromthe early 1980s to the mid-1990s, TREC reflected the state
of the art in text search. Academnics and researchers gathered to test
each other's nettle in finding the nost relevant results froma

st andar di zed body of news articles. But TREC | argely ignored the early
Web-it was sinply too unruly and unpredictable. As Google founders Larry
Page and Sergey Brin wote in the paper that an- nounced Google to the
academ c conmunity in 1997: "The primary
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The Search benchmark for information retrieval, the Text Retrieval
Conference (TREC 96), uses a fairly small, well-controlled collection
for [its] benchmarks. The ~Very Large Corpus' benchmark is only 20GB
conpared to the 147G fromour crawl of 24 mllion Wb pages. Things
that work well on TREC often do not produce good results on the Wb. ..
Anot her big difference between the Web and tradi- tional well-controlled
collections is that there is virtually no control over what people can
put on the Web. Couple this flexibility to pub- lish anything with the
enormous influence of search engines to route traffic and conpani es
whi ch deliberately mani pul at[e] search engines for profit becone a
serious problem This [is a] problemthat has not been addressed in
traditional closed information retrieval systenms."5 Page and Brin go on
to describe their solution to text retrieval on the Internet, and the
rest, as they say, is history. (Well, alnbst. For an overview of the
worl d of Internet search pre-CGoogle, head to Chap- ter 3). The Money
Shot Al those searches, and all those searchers, have translated into a
ma- jor business opportunity, in fact, the fastest grow ng business in
the history of media. Fromits inception as a business in the late 1990s
to 2004, paid search as an industry grew froma base in the low m| -
lions to $4 billion in revenue, and it is estinmated to hit $23 billion
by 2010, according to Piper Jaffray. Wth nunbers like that, it's no
wonder Google's I PO rocketed to $200 a share in its first six nonths of
trading. Wiy the extraordinary growh? In short, paid search works.
Lining up brief, text-based advertisenents against the queries of those
hundreds of mllions of searchers results in extrenely efficient
mar keti ng | eads, and marketing | eads are the crack cocai ne of busi-
ness. Marketing | eads, for those of you who prefer your English in
nonbusi ness ternms, are inquiries frompotential custoners. Al those CDs
in your mailbox fromACL? Al the junk mail from Publishers’



Page 35

Who, What, Where, Wiy, When, and How (Miuch) 35 C eari nghouse? The
unwant ed phone calls fromyour bank during dinner? Each one of themis
an attenpt by a business to garner a marketing |l ead, the nobst

sought -after source of new business in the Wstern econony. So why is
search so hot? Take a | ook at this chart from Pi per Jaffray:. Approximte
Cust oner Acquisition Cost Across Various Channels $80.00 70.00 $70. 00
$60. 00 $60. 00 $50. 00 $50. 00 $40.00 30.00 $20.00 $20.00 10.00 $8.50 0.00
Search Yellow Online E-mail Direct Mail Pages Display Ads That just

about says it all. Search, a marketing nethod that didn't exist a decade
ago, provides the nost efficient and i nexpensive way for businesses to
find leads. In the past five years, the nunber of unique advertisers who
have i npl enented search marketing pro- grans has grown fromthe

t housands to the hundreds of thousands. Googl e al one boasts nore than
225,000 uni que advertiser relation- ships. Try that with network

tel evision!" About 40 to 50 percent of all search queries now return
pai d ads al ongside the results, according to Majestic Research, and that
num ber will only increase over time as conpanies optinize their sites
to convert searchers to paid clicks. Once those sponsored |inks appear,
13 to 14 percent result in conversion to a paid click, according to

Maj estic (these figures are an average for Google and Yahoo only).



Page 36

The Search That's not nuch, one might argue, until one does the math.
The average price per paid click was hovering at about 50 cents in early
2005. Between Googl e and Yahoo, there are nore than 2 billion searches
each nonth. Back of the envelope: 2 billion tines 14 per- cent-that's
about 280 mllion paid clicks. Miultiply that by an aver- age of 50 cents
and you have about $140 million in revenue each nonth to split between
the two. And that's just on their honme pages. Both Yahoo and Googl e have
ext ensi ve networks serving other sites, providing a simlar if not
slightly higher level of traffic and revenue. Bottomline: all those
clicks add up to billion-dollar revenue lines for both conpanies. Wy do
so many folks click on paid ads? Not surprisingly, there are a huge
nunber of people who use the Wb to research and buy things. According
to a report fromthe Dieringer Research G oup, nearly 100 mllion people
made purchases after doing online research in 2003, and nearly 115
mllion searched for product information. And while Google and Yahoo are
t he dominant forces in paid search, they are in no way al one, nor do
they own the innovation that such a booning market spawns. Wiile the
first phase of paid search depended al nost exclusively on the concept of
mat ching text ads with the intent of a search query, second- and
third-generation search advertising nodels are energi ng, and any nunber
of them m ght again fuel a nmajor upswing in spending. Currently, nopst of
the maj or players are eyeing the | ocal search market, which at present
is served not by the engines but by a decidedly offline nedium the yel-
| ow pages. At the time of this witing, the local search business is
measured in the hundreds of mllions, but the yell ow pages is a $14
billion business in the United States ripe for the picking. Ask, Yahoo,
Googl e, Citysearch, and many snaller players have all |aunched | ocal
search products, and the yell ow pages conpani es have responded with
online services of their own. Their bet: that soon the | ocal den- tist,
restaurant, or dry cleaner mght best spend his $500 on a search engi ne,
instead of a listing in the |Iocal yellow pages. Besides |ooking for new
mar ket segnents like |ocal, search com
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are focusing on several innovative ap- proaches to nonetizing your
clickstream Behavioral targeting, for exanple, seeks to track your
search and browsing history and di splay advertisenents that m ght be
contextual ly rel evant based on your online behaviors. Simlarly, search
personalization attenpts to deter- mne who you are, by either
denographi ¢ data you provide (as is the case when you register at Yahoo)
and/ or by your clickstreamhistory. This way, an engine can provide nore
rel evant results, as well as nore highly targeted ads. If, for example,
you seemto be |looking for "Lincoln" quite a bit lately, and tend to
click not on results related to the president, but rather on the

aut onobi | e, second-generation en- gines will display ads for Lincoln
cars (or, as is often the case, ads for conpetitors to Lincoln). As the
search econony deepens and proliferates, there will be countless

i nnovations built upon the basic breakthrough of the paid search nodel.
But before we head into the economic inplications of Wb search, or the
story of Google, its brightest star, it's wise to spend a little tine
considering a bit of history. For while it seens that the words "Googl e"
and "search" are now nearly one and the same, the truth is that search
has been around for decades, in one formor an- other. Google is
currently our culture's grandest declaration of the power of search-but
it is by no neans the first.
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Chapter 3 Search Before Google AltaVista wasn't first, but they were
first to do it in a way that could be considered a significant

i mprovenent over state of the art. -Dr. Gary Fl ake, distinguished

engi neer, Mcrosoft Corp. Early Search By npbst accounts, the honor of
being the first Internet search engine goes to Archie, a pre-Whb search
application created in 1990 by a MG Il University student naned Al an
Ent age. By 1990, academni cs and technol ogi sts were regularly using the
Internet to store papers, technical specs, and other kinds of docunents
on machi nes that were publicly accessible. Unless you had the exact
machi ne address and file name, however, it was nearly inpossible to find
t hose archives. Archie scoured Internet-based archives (hence the nane
"Archie") and built an index of each file it found. Based on the
Internet's file transfer protocol (FTP) standard, Archie's architecture
was simlar to nbost nodern Wb search en- gines-it craw ed sources,
built an index, and had a search interface. But the pre-\Wb era was not
a very user-friendly time. Only true techies and academ cs used Archi e,
t hough anong that crowd it was
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The Search quite popular. Typical users would query the engi ne by
connecting di- rectly to an Archie server via a command-line interface.
They woul d query Archie via keywords thought to be in a matching file's
title, then receive a |list of places where a particular matching file
could be found. They then connected to that nmachi ne, and rummaged around
till they found what they were |l ooking for. Not particularly robust, but
much better than nothing. The name "Archie" had a quirky appeal that
seened to fit the young Internet. In 1993, students at the University of
Nevada cre- ated Veronica, a play on the conic book couple. Veronica
wor ked much as Archie did but substituted Gopher, another popular and
nmore fully featured Internet file-sharing standard, for FTP. Veronica
noved search a bit closer to what we now expect-the Gopher stan- dard
al | oned searchers to connect directly to the docunent queried, as
opposed to just the machine on which the docunment resided. Not a huge
step, but progress. Both Archie and Veronica | acked senantic
abilities-they didn't index the full text of the docunment, just the
docunment's title. That meant a searcher had to knowor infer-the title
of the docunment he or she was looking for. If you were | ooking for a
"to-do list" and its title was "Today's Tasks" you'd be out of [uck,
even if the docu- nment's first words were, in fact, "to-do list." Wth
the rise of the Web, Archie and Veronica soon fell out of favor. As the
Web took off, so did the basic problemof search. Wien the Internet was
the domai n of academ cs and technol ogists, finding things was a limted
problem But from 1993 to 1996, the Wb grew from 130 sites to nore than
600, 000. Watching all this gromh was Matthew Gray, a researcher at the
Massachusetts Institute of Technol ogy and a pioneer of the earliest
Web- based search engi ne, the WWVWanderer. The Wanderer solved a basic
problem Gray had noted with the Wb, nanely, that it was grow ng faster
t han any human could track. "I wote the Wanderer to systematically
traverse the Wb and
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Search Before Google 41 collect sites," Gay later wote. "As the Wb
grew rapidly, the focus quickly changed to charting its growh." The
Wanderer was a robot that autonatically created an index of sites, and
Gray hacked up a search interface that allowed users to search the

i ndex. Gray's Wanderer had anot her, unexpected effect: in the early days
of the Wb, bandwi dth was at a premium and nany Wbnmasters felt the
Wanderer ate up too many processing and bandwi dth cycles as it indexed a
site's contents. Gray |later tweaked the crawer, setting it on a breadth
algorithmto span nany sites before drilling down-a nore efficient
process that's still used today. "It wasn't the greatest search engine
that ever was, but it was the first search engi ne that ever was," Gay
says. The Wanderer was soon eclipsed by nore powerful engines. One of
the first was WebCraw er, devel oped by University of Washi ngton
researcher Brian Pinkerton. Pinkerton stunbled onto WebCrawl er while

wor king for Steve Jobs's conpany Next in 1994. (Jobs's Next machi ne and
its NextStep software were, as were the products of so many pioneering
conpani es, about five years ahead of the market. The technol ogies the
conmpany devel oped-built-in Ethernet, high- quality col or-are now de
rigueur in nearly every desktop PC). At the tine, Pinkerton was juggling
hi s academni ¢ wor k- ol ecul ar bi ot echnol ogy and conputer science-with his
day job, where he was tasked with building a next generation Wb browser
with built- in search features for the NextStep operating system

Pi nkerton grew intrigued with search and the technology re- quired to

i ndex the Web. It was an easy leap to nake: a Wb crawl er retrieves URLs
in rmuch the sane fashion as a Wb browser. Pinker- ton created a

rudi mentary crawl er and started i ndexing Wb sites. Foreshadow ng the

i mportance of links and the eventual rise of Coogle's PageRank

al gorithm Pinkerton then ran a test against his newy created database
in March 1994. Wich sites, he wondered, had the nost references, or
links, fromother sites (in today's parl- ance, the nost Googl ejuice)?
Nunber one on his list: the hone page
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The Search of the Wrld Wde Wb project at CERN, a najor particle
physics | aboratory in Geneva, Switzerland. WbCrawl er was inportant to

t he evol ution of search because it was the first to index the full text
of the Wb docunents it found. Pinkerton put his extracurricul ar project
online in April 1994. By No- venber, it had recorded its one-mllionth
query-Pinkerton reports that it was "Nucl ear Weapons Desi gn and
Research.” In June 1995, AOL, which at that tinme had no Wb-rel at ed
assets, acquired Web- Crawl er for around $1 million, a portent of the
search-rel ated acquisi- tion spree to cone. "Nobody had an inkling of
what the Internet would becone,"” says Pinkerton. WebCraw er opened up a
new uni verse for Web surfers, particu- larly at AOL. Its full-text
search and sinple browser-based interface was an inportant step toward
maki ng the Wb fit for nainstream consunpti on, beyond acadenics and tech
geeks. The First Truly Good Search Engi ne Wien the Internet was young,
when the Web conprised less than 10 million pages, when Yahoo was a
funky set of links and "google" was just a common nisspelling for a very
| arge nunber, Louis Monier put the entire Wb on a single conputer.
There is a | egend about the founding of AltaVista.comthat goes
something like this: Digital Equiprment Corp. (DEC) had just cone out
with its superfast Al pha processor and was | ooking for some way to prove
its mght. Since nmassive databases lay at the heart of the cor- porate

I T market, DEC needed a nmssive database to search. As the conpany was
struggling and bereft of good news, it also needed a conpelling PR angle
to play up, sonething that mght help it recap- ture its reputation as a
technol ogy i nnovator. Louis Minier, a re- searcher at DEC s Western Lab
in Palo Alto, California, suggested building a search engine: it could
load the entire Internet (the massive database) onto an Al pha conputer
then build a program showcasi ng
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Search Before Google 43 Al pha's speed (that woul d be the search engine).
Presto-AltaVista was born, a proof point to DEC s hardware dom nance.

But as with nost founding stories (eBay's Pez dispenser nythol ogy cones
to mnd ), the story is only half true. "It was an after-the-fact
rationalization," Louis Mnier declares. Mnier does not m nce words as
he recalls the early days of Alta- Vista. "DEC was in a death spiral,”
he tells me over coffee at a Palo Alto café. "They had screwed up any
nunber of things." As his name inplies, Monier is French; his inflection
and delivery are pretty nmuch central casting for Gallic contenpt.
"Nobody i nside DEC understood what | was doing," he continues. "They
were pro- fessionals of the nmissed opportunity.... They just thought it
woul d make for a great deno for the hardware story."” In fact, plenty of
fol ks inside DEC understood what Monier was up to, but unfortunately
nost of themwere in the research division. And the story of AltaVista's
birth will vary dependi ng on whom you speak to. Brian Reid, who ran

DEC s Network Systens Lab in the early 1990s, certainly renmenbers
Monier's role in founding Altavista. It was in Reid' s staff neeting one
norning that the idea for a search engi ne sprang up, he clains. Monier
was there, and Mnier took the idea and ran with it. Mnier nmay have
gotten the credit, but "AltaVista was born in ny conference room" Reid
claims. "W were trying to figure out ways to use our extraordi nary
bandwi dth. W had the new chip, a lot of snmart people, and a conpany
that was failing. W wanted to find a hook for the new machi ne,
sonething that it could do better than HP or Sun." In Reid s telling,
the | egendary version of the story is pretty nmuch on target. Wen | ask
Reid if Monier's version is correct, he pauses before admtting that in
the end, no one really knows how the engine really canme to be. "There is
a lot of historical dispute about that," Reid ad- mts. "There was a
huge anpunt of backstabbing to take credit for the idea." At |arge
conpani es |ike DEC, Reid explains, everyone
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The Search wants credit for an idea that actually works, one that, in
fact, makes the conpany | ook good. And for a brief nonent, Altavista was
such an idea.' As is true for much of the IT industry, nearly every
wel | - known conpany in search can trace its roots to a university, the
kind of in- stitution that allows big ideas to flourish wthout the
straitjacket of comrercial denmands. Google, Excite, and Yahoo energed
from Stanford; Inktomi came from University of California, Berkeley; and
Lycos cane from Carnegie Mellon. Every so often a great innovation wll
spring not froma univer- sity, but fromw thin a corporation. A few
t echnol ogy conpani es understand and nurture the ethos of academ c
research-open in- quiry, freedomto fail, research w thout resource
constraints, and open coll aboration. But not many conpani es can afford
the luxury of pure research | abs, and even fewer have the foresight and
long-termvision to create them But those that invest in pure research
do so with a singular be- lief that the innovations fostered by the
research lab's fertile soil might sonmeday provide the conpany a bridge
to the future, safe pas- sage across the treacherous crosscurrents of a
hyper ki netic industry. Then, of course, there's the lottery play:
theoretically, pure research allows for great |eaps forward, |eaps that
may contain within themthe spark of a hundred-billion-dollar
opportunity. Not that that's the stated purpose of pure research, of
course. But a conpany can dream Back in the late 1980s, DEC was anpbng
the few I T giants mak- ing a long-terminvestnent in pure research. And
for a nmoment in time, its premer |aboratory, the Western Research Lab
in Palo Alto, California, offered such a bridge to the future in the
gui se of a search application called AltaVista. Xerox Corp may get al
the blanme for funbling the future3 Xerox's PARC research |ab fanmously
i nvented the personal com puter and graphical user interface, only to
watch fromthe sidelines as Apple, IBM and Mcrosoft built the PC
busi ness-but a brief tour of the Altavista story shows that Xerox is
certainly not alone.
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Search Before Google 45 The mighty rise and fall wi th spectacul ar
regularity in this busi- ness, and the pace of boom and bust only
increased as the Internet took root in the m d-1990s. Yet AltaVista is
remarkabl e for a nunber of reasons. To borrow fromthe present,
AltaVista was the Google of its era. In 1996, it was arguably the best
and nost-|loved brand on the Web. It presaged many of the current

i nnovations and opportunities in search, from automatic |anguage
translation to audi o and video search to clustering of results. And as a
busi ness AltaVista at- tenpted-and failed-to go public three tines in
three short years under three different owners. Possibly nost
instructive, AltaVista was the product of a conpany that was an
extraordi nary success in its original business but ultimately failed
because of hi debound manage- nent unwilling to drive by anything other
than the rearview nirror. Mnier Paints the Wb Regardl ess of the
scuffle over its creation, it was Louis Monier who took AltaVista from
concept to executable code. He cane to the Western Lab from Xerox PARC

and the irony is not lost on him "One reorg too many," is how Mnier
couches his decision to | eave PARC (interestingly, the CEO of Googl e,
Eric Schmdt, is also a Xerox alumus). "I've always been interested in

bi g, nasty problens," Mnier told nme. Search provi ded one of the
nastiest. Not only do the nunbers scale to the near infinite, there was
a very real need for good search in 1994. "Search engines at the tine
were just terrible,” Mnier recalls. "Yahoo was a great catal og, but it
had no search. So | set about to work on the crawl." As discussed in
Chapter 2, traditional search engi nes have at their core three
components. First is the craw (or spider), which gathers every possible
page on the Wb. Second is the index, the nassive database created by
that crawl. And the third conprises the user interface and search

sof tware, which take the index and make it available in an intelligent
fashion to the end user
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The Search In 1994-1995, the Wb was still new, and no one really had
any idea how big it was or how quickly it was growi ng. But everyone in
the industry knew it was huge, and growi ng on a scale that nmade
engi neers and nmat henaticians fibrillate-the nunbers nultiplied over the
near termto a nearly infinite horizon. For Monier, the idea of creating
an engi ne that m ght be considered the |ast word on the size of the
Internet felt like a shot at inmmortality. Nearly a dozen search engi nes
al ready existed, but they fell short for one reason or another. Sone had
terrible user interfaces or | acked powerful query |anguages. Most
i ndexed only URLs, not the entire content base of a Wb site. Using the
Al pha processor's consi derable power, Mnier constructed a new kind of
crawler. This was critical to Mnier's goal of conpleteness-he wanted to
create an index of the entire Wb, not just of URLs. A crawl er works in
a linear fashion, discovering link after link and storing each page it
finds along the way. Limted to one chain of discovery, a craw er would
never find the entire Wb-there are sim ply too many |inks, and too
much time is needed to uncover themall. By the tinme it finished, the
Web woul d have already increased significantly in size, and the task
woul d have becone inpossible. Solving for this scale required nultiple
crawl ers that worked in parallel, building the Wb index together.
Thanks to the Alpha's 64- bit nmenory capability, Mnier was able to set
a thousand crawl ers | oose at once, an unprecedented feat. \Wat they
brought back was the closest thing to a conplete index the young Wb had
ever seen-10 mllion docunments conprising billions of words. Monier
hacked up an interface to the new index and tested it for two nonths
internally at DEC. Everyone who used it loved it. But when Mnier sought
approval to release his engine to the public, DEC execs scratched their
heads. What good was a search engine when it canme to selling hardware?
Moni er was nothing if not capable when it came to pressing DEC s
buttons: he promised that AltaVista would generate good publicity,
somet hi ng the conpany sorely | acked. On Decenber 15,
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public access to altavista.digital.com which by then had i ndexed nore
than 16 ml- lion docunents. But We're in the M niconputer Business! The
year 1995 was a major one for search, with nore than a dozen new
conpanies formed, but it was a terrible tine to be in the mni- conputer
busi ness. Just five years earlier, DEC was near the height of its power,
with $14 billion in revenue and nore than 130,000 enpl oyees. Its VAX
line of m niconputers powered a huge percent- age of corporate data
centers-the very data centers that would, by the late 1990s, be a
driving force of the Internet revolution. But by the md-1990s, the
conpany was bl eedi ng noney: $2 billion a year. It overexpanded in the

| at e-1980s boom and was ill prepared to conpete in the brave new world
of PC-based servers and desktops (though it did try). DEC was in the

m ni conput er busi ness, and its executives were ill suited to conpete
with the Iikes of Compaq or Dell. In those wani ng days of DEC s power,
conmpany brass reeled fromone strategy to the next, cutting tens of

t housands of jobs, launching a software division one day and new PC
lines the next. U - timately the conpany |latched onto the Internet as a
potential salva- tion-conpetitors S@ and Sun were selling high-powered
Web servers, and perhaps DEC could as well. To drive the demand, DEC
focused its software division on Internet connectivity and security
tools. This was a classic exanpl e of corporate nyopi a-executives at DEC
were attenpting to fit a sleek new conputing paradigminto their dowdy
ol d product line. They hoped the Net would force cus- tonmers to buy

m ni conputers. Instead, the Internet heral ded and strengthened the
personal computer revolution-the very trend re- sponsible for killing
off DEC s old Iine of business. And yet DEC could lay claimto the
mantl e of Internet pioneer. If DEC was ever to strike Internet gold,
it'd be at the Western lab. It
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The Search held what was at the tinme one of the largest repositories of
Internet content in the world-a nachine called the Gatekeeper.

Gat ekeeper was a nmssive conputer with unheard-of anmounts of storage and
an extremely fat pipe into the early Internet. Researchers had created
Gat ekeeper in the "spirit of the public good,"” recalls Brian Reid. It
served as a sort of public space where any- body could store and share
any digital file, and thousands of early In- ternet technical innovators
did just that. DEC nmay have been flailing in the corporate mnniconputer
mar ket, but in the nascent Internet in- dustry, it had serious street
cred. The First Goggle Mnier shakes his head as he recalls what
happened after Altavista | aunched. He couldn't have been nore right

about the publicity Al - taVista would generate, but "we were too
successful for our own good," he rues. Wth no marketing and no forma
announcenent, AltaVista garnered nearly 300,000 visits on its first day
alone. Wthin a year, the site had served nore than 4 billion queries.
Four billion-nearly as many queries as people on Earth. This was truly a
very big deal. Mnier's bosses at DEC were overjoyed with the press
Al tavista was receiving. "The executive teamwas stunned," Monier
recalls. "They still didn't understand the opportunity, but they |oved
the publicity." They loved it so nuch, in fact, that in one neeting, a
DEC PR executive created a fat roll of all of the site's press clippings
and, to much celebration, cerenoniously unrolled the trophy across a
board- roomtable. But Mnier remains dark as he descri bes what shoul d
have been a triunphant | aunch. "These people, they were used to hardware
products,"” he says, reserving particular contenpt for the word
"hardware." "Renenber, this is the sane conpany that del ayed the Al pha
for eighteen nonths because they didn't |ike anything that wasn't a

m ni conputer. So when the press requests starting pouring
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with the "deno for new hardware' justification." Wile nore diplonmatic
than Monier, Ilene Lang, the first CEO of AltaVista, won't take the bait
when | offer her a chance to counter Monier's clains. Lang, who was
hired away froma senior position at Lotus to run DEC s software group
in 1995, joined just before Alta- Vista was slated to |aunch. "W knew
this was a very big deal,"” Lang tells nme. "This was about nore than
showi ng of f the power of DEC hardware." After seeing Altavista and a few
other Internet-related goodies at the Western Lab, Lang quickly
reorgani zed her nascent software group into an Internet play, with
Altavista as its crown jewel. But Lang and Monier were frustrated by
DEC s internal politics-the red-hot AltaVista couldn't get the
resources, the attention, or, npost inportant, the decisions it needed to
nove as quickly as its dot-com conpetition. DEC | oved its new creation,
but had no idea how to nanage it. And as the demand increased on the
AltaVista site, Lang and Mbonier struggled to keep up. "Nobody woul d

vol unteer funds to grow the business,” Mnier recalls. O course, he had
all the hard- ware he needed, but search cannot |ive on hardware al one.
Maki ng matters worse, Monier and Lang were not exactly drinking buddies.
Wil e Lang believed her division should sell a wide variety of |nternet
software sol uti ons-security, search, e-nail, and the |ike-Mnier was
mani acal | y focused only on search. O his Internet software business
unit, he clains, "two hundred people were selling crap, and six of us
were doing AltaVista." "Louis had a one-track mnd," Lang recalls, with
a diplomatic tone. "He was often difficult to work with, and had no
respect for the software business." Unfortunately, in 1996, it was

i npossible to create a pure play in search that was econonical ly viable.
The market was still too inma- ture-robust business nodels were years
fromfruition. Paid search innovator GoTo.comdidn't exist, and "google"
still meant 1 foll owed
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turn Alta- Vista into a portal. As long as Lang was runni ng the conpany,
Alta- Vista remai ned remarkably focused on search, and it forged ahead
as an adverti si ng/ sponsorshi p-based busi ness, albeit a nodest one
conpared with the revenues of its parent conmpany. To justify her new
division, Lang created a line of Altavista-powered Internet software
applications targeted at the enterprise custonmers DEC had sold to for
decades. It nade sense given the circunstances in which she found
hersel f. For DEC, of course, Altavista really was a neans to sell nore
hardware. The irony of this should not be lost to history. According to
Gordon Bell, an Internet pioneer and early VP of R& at DEC who now
works as a researcher at Mcrosoft, DEC was the very first conpany to
establish a dot-comdec.comin 1985. Leveraging AltaVista's heat and
facing DEC s reluctance to in- vest its own noney, Lang nanaged to
convi nce the DEC board that AltaVista needed capital and public currency
to grow. In August 1996, DEC decided to spin Altavista off as a public
conpany. For Monier and his team the fruits of their long | abors were
nearly within reach. But before AltaVista was able to make its public
debut, DEC entered the throes of yet another reorganization. This tine
DEC deci ded to becone a "sol utions" conpany and abandon the busi ness-
unit-driven approach that had all owed Altavista at | east a senbl ance of
i ndependence. Lang and Mnier fought to protect Altavista fromits
flailing parent, but a mammal chained to a dinosaur nore |ikely than not
wll get tranpled. AltaVista was di sbhanded as a business unit and tossed
into DEC s new structure as part of the marketing divi- sion. "Everyone
el se was being dismantled," Lang recalls being told, "so you should be,
too." Frustrated and without a real role, she left shortly thereafter.
Moni er stayed on, however, out of both Iove for his creation and perhaps
a bit of madness. He believed that in the end AltaVista would prevail.

"I should have left,"” he told nme. "But | wanted to keep
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wanted to make sure Altavista stayed pure-the best search on the Wb. "A
pencil," Monier called it-a tool that did one thing very, very well. If
that sounds famliar, it should-it's exactly the approach that
catapulted Google to the top of the heap four years later. By 1997,
AltaVista was truly king of search. Serving nore than 25 mllion queries
a day and on track to make $50 million in spon- sorship revenue, the
company was in a three-way heat with Yahoo and AOL as the nost inportant
destination on the Web. And in an ironic foreshadow ng of Google's role
just a few years later, AltaVista captured the plum assignnment of
serving Yahoo's organic search re- sults (Yahoo, at this point, was
still convinced that its directory and portal services were the nost

i mportant portion of its business). Then the gunslingers showed up. The
Compaq Portal In January 1998, DEC finally threw in the towel as an

i ndependent conpany, and agreed to a $9.6 billion acquisition by Conpag.
Alta- Vista becanme a unit of a Houston-based personal conputer giant
with absolutely no know edge of the consumer Internet. According to
Monier, AltaVista carried al nost no book value in the transac- tion,

t hough in press interview Conpaq CEO Eckhardt Pfeiffer did promise to
expand his newy acquired Internet conpany. That turned out to be an
understatenent. Wiile DEC s brand of parenting ran toward beni gn negl ect
with the occasionally irritating habit of taking credit for its
progeny's acconplishments, Conpaq quickly sawin Altavista a chance to
cash in on the burgeoning Inter- net bubble. It had one of the hottest
brands on the Net, and as Monier puts it, "An entire division of Conpaq
t hought they were go- ing to get rich by taking over Altavista. "In the
Houst on headquarters there were literally signs that asked people to
check their guns at the door," Mpnier recalls. "They got here and went
berserk."
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Pfeiffer protégé ("conplete negal omaniac," nutters Mnier), was given
charge of Altavista, and he inmmediately hired a battery of East Coast
consultants to lay out his strategy for the conpany. The consul - tants
told Schrock what he already wanted to hear: AltaVista had the brand and
the technology to beat the portals at their own gane. Build AltaVista
into a Excite and Yahoo killer, and you will certainly be able to take
t he sucker public. Wthin a year Schrock had turned Altavista into a

Yahoo clone, with e-mail, directories, conparison shopping, topic
boards, and scads of advertising on the front page. He went on an
acqui sition spree, spending nore than a billion dollars to purchase

Zip2, a "por- tal services conmpany"; Shopping.com and Raging Bull, a
financial site, among others. He dusted off AltaVista's first IPOfiling
and laid in plans for a second attenpt at nilking the public markets.

But Monier had finally had enough. In the spring of 1999, he quit,
taking thirty menbers of his teamwith him He held no stock, and took
only his nmenories, his experience, and the license plates on his car,
the plates he still uses to this day: ALTVSTA. "lI'd rather do sonething
i nteresting than sonething boring and get rich," he later said. Schrock
charged on, but before he could execute his plans for an | PO Conpaq
deci ded to cash out on its Internet asset wi thout the fuss of an IPO It
sold AltaVista to CMd, a high-flying Internet hol ding conpany, for $2.3
billion (nmostly in soon-to-be-worthless stock) in June 1999. CM3

rel aunched AltaVista that fall with a $100 mllion ad blitz. The
conpany's strategy was not particularly innovative: build the best
portal, then take it public. In Decenber, CM3 filed paper- work for yet
another AltaVista | PO and scheduled it for the follow ing April. But

t he NASDAQ i ndex peaked on March 10, 2000. Just before the offering, the
NASDAQ began its historic slide, losing nearly 35 percent of its val ue
in less than a nonth. The bubbl e had burst.
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over, in January 2001, the conpany filed again. By now, however, the
mar - kets were having none of it-the offering was pulled for a third and
final time. Ever the child of wayward parents, Altavista watched as the
stock of its parent conpany, CMd, |lost nore than 90 percent of its
value. The once glorified engine linped along with very little support
and a wani ng user base until what was left of the conpany was sold to
pai d search innovator Overture Services, Inc., in 2003. The price: $140
mllion. Overture itself was later sold to Yahoo, which restored Ata-
Vista to its original |ook: a search box, a blinking cursor, and scads
of white space. But by then, Altavista no |onger was at the table.

Moni er, creator of the first Google, is now working at eBay, help- ing
that conmerce gi ant redesign-what else?-its approach to search. Rise of
the Big Guys By 1995, several other major Wb destinations had forned,

i nclud- ing Lycos, which began |ife as a Carnegie Mellon University
(CMJ) project, as well as Yahoo and Excite. Lycos was created in My
1994 by CMJ s Dr. M chael Maul din, working under a grant fromthe

Def ense Advanced Re- search Projects Agency (DARPA). The nane was
derived fromLy- cosidae, the Latin word for the wolf spider fanily,
whose nenbers actively seek their prey rather than catching it in a web.
Like its pre- decessors, Lycos deployed a spiderlike crawer to index
the Web, but it used nore sophisticated mathematical algorithns to
determ ne the neaning of a page and answer user queries. And it becane
the first major engine to use links to a Wb site as the basis of rele-
vance-the underlying basis for Google's current success. The cornerstone
of Lycos's techni que was anal ysis of anchor text, or the descriptions of
out bound links on a Wb page, to get a better idea of the neaning of the
exi sting page. A link such as "click
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page mght | end sonme context. It al so used outbound |inks on a page to
build and pronpote a bigger index, even if it hadn't craw ed those pages.
I n anot her novel approach, Lycos introduced Wb page sumt nmaries in
search results, rather than a sinple list of links. Previously, engines
li ke WebCrawl er displayed only the title and ranking of the page so that
nmore results could be displayed at once. Based in Waltham
Massachusetts, Lycos was the only East Coast operation in a sea of
Silicon Valley start-ups. In June 1995, Carnegie Mellon sold 80 percent
ownership of the Lycos technology to Maul din and foundi ng executive Bob
Davis for $2 mllion. Backed by the university and CM3d's @entures (the
venture arm of the conpany that owned and then sold AltaVista), the
conmpany got caught up in the dot-comfrenzy. Just ten nonths after it
was founded, Lycos went public and proceeded to nmake the same nis- takes
Al taVi sta woul d-snappi ng up several conpani es over the next few years,

i ncl udi ng home- page publisher Tripod and Wred Digital," which owned
rival search site HotBot. For a short period in 1999, Lycos becane the

nost popul ar on- line destination in the world. In May 2000, at the
hei ght of the bubble, Lycos was sold to Terra, a Spanish tel ecom gi ant,
for $12.5 billion. Four years later, Terra sold Lycos to a South Korean

com pany for about $100 mllion. (The AltaVista story has many
cousins.) Today Lycos remains a top-twenty destination, but it has
struggled to regain its past glories in light of the extraordi nary suc-
cess of Google. Excite If Vinod Khosla had had his way back in 1996,
Excite m ght have avoided a sinmlar fate. The | egendary partner at

Vall ey venture firmKleiner Perkins Caufield & Byers (the sane firmthat
| ater funded Google) was an early backer of Excite, and tried mghtily
to get its young founders to buy Google when it was still a research
proj ect .
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eventual ly failed, though not before naking its own particular mark on
the history of search. Founded in 1994 by six Stanford University
alumi, all tight friends since their freshman year in the dornms, Excite
began life un- der the name Architext. The conpany's origi hal goal was
to create search technology for | arge databases within corporations, but
Khosl a encouraged the company to focus on the consuner Wb, go- ing so
far as to personally purchase for the entrepreneurs a conputer |arge
enough to hold the site's Wb index. In the end, Khosla funded Excite
with $1.5 nmillion in seed noney; another $250,000 canme from Geof f Yang,
anot her respected Valley VC. Khosla cast a veteran's jaundi ced eye on
the early days of search. "Yahoo was running a directory, and we were
running a text search paradi gmtext search was much nore interesting,"”
he recalls. "I tried to get Yahoo and Excite to nerge, but [Yahoo
founders] Jerry [Yang] and [David] Filo said no." Khosla then | ooked
east, toward Lycos, which at that point was still a CMJ research
project. "I tried to get themto buy Lycos for $1 mllion but
Khosla rolls his eyes, frustrated by the nenory of dealing with Excite's
founders, fresh out of college-kids, basically, who thought they knew
all the answers. "Because of their early success, they were

cl osed-m nded and a bit ar- rogant," Khosla recalls. "Nothing deceives
i ke success," Excite cofounder Joe Kraus acknow edges. The ki ds brought
in adult supervision by 1995, hiring CGeorge Bell, a magazi ne executive,
as CEO. "W were late to the market," recalls Brett Bullington, an early
Excite executive. "Yahoo was al - ready doing a mllion pages a day when
we were founded." Excite debuted in the fall of 1995 with a Wb
directory and full-text search engine with the tagline "tw ce the power
of the conpetition.”" Excite was the first search engine to transcend

cl assi ¢ keywor d-based searching with technol ogy that grouped Wb pages
by their underlying concepts. It used statistical analysis of word re-

| ati onshi ps on the page to deliver fine-tuned results to Wb surfers.

n
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Ya- hoo, and the fact that both conpanies started at Stanford only in-
tensified the conpetition. To grow, Excite needed nore capital and nore
traffic, and it turned to the sane place nearly all portals did- the
public markets. The conmpany went public in April 1996 with a valuation
of $177 mllion, and then began an acquisition and feature-building
tear. It bought search rival Magellan for about $18 million, and shortly
after acquired WebCrawler for $4.3 million fromAOL. But Excite did nore
than buy conpanies; it also pioneered key features now taken for granted
on the Wb. One of its npbst persis- tent innovations was
personal i zati on- MyExcite was anmong the first services to allow users to
create custom Wb pages with news, business information, and regiona
weat her reports. And in the sunmer of 1997, Excite becane the first of
the major portals to of- fer free e-mail-a nove that rivals Yahoo and
Lycos woul d make that COctober. (Google finally capitul ated and announced
Gmail- its version of free e-mail-seven years later.) Intent on w nning
the portal wars, Excite bid for ICQ an ex- trenely popular (but at the
time revenue-free) Internet chat service founded in Israel. But Excite
didn't have the cash to make the deal, and AOL ended up with the prize.
"I't was clear we had to bulk up or we had to partner,"” recalls
Bul li ngton. "Yahoo's stock was trading at a major premiumto ours."
Excite played a central role in what nmight be called the great search
scrum of 1998. Nearly every mmjor search conmpany was in play, and there
was no nore determ ned deal naker than Excite, which held nergers and
acqui sitions discussions with Yahoo, Google, AOL, Mcrosoft, and Lycos.
According to both Khosla and Bullington, Excite was extrenely close to
closing a deal with Ya- hoo-the conbi ned conpany woul d have owned a
conmmandi ng lead in Wb traffic-when another bidder canme knocking on Ex-
cite's door. When @done, a broadband conpany owned by several major
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Excite with its @done broadband Internet service, the Excite teamfelt
conpelled to accept it. First, it was nore noney, but nore inportant,
the @Hone team prom sed to aggressively take on AOL and Yahoo, beating
them both with a conbination of high bandw dt h access and hi gh-val ue
medi a content. Well, that was the idea, anyway. In the end, @one was to
Ex- cite what Conpaq was to AltaVista-a heady conbination that turned
out quite badly. @one had a conplicated relationship with AT&T, which
had just purchased TCl, the |argest shareholder in @one. "AT&T changed
its strategy and started playing politics,"” Khosla recalls. "They
decided to get out of the nmedia business. That killed Excite. In
retrospect, we should have done the Yahoo deal." Excite ended up in a
very messy Chapter 11 proceeding, but its assets live on, sold for
pennies on the dollar to Interactive Search Holdings (ISH), a snal
search holding firm in 2002. ISH in turn, was sold to Ask Jeeves, the
perenni al third-place search player, in March 2004. (Ask Jeeves |ater
becane acquisition fodder for Barry Diller's InterActiveCorp in early
2005.) "All the portals suffered fromthe classic business nistake of
veering fromtheir core mission," sumarizes Kraus. "Unbeknownst to them
all, there was a giant vacuumleft in search.” That vacuum of course,
woul d soon be filled by Google. But Google cane to power aided by the
titan of Internet portals, Yahoo. Yahoo This isn't the official story,
but the truth is, Yahoo got its start when two bored PhD candi dates at

St anford hacked together a systemthat hel ped themw n a fantasy
basketbal | | eague. Jerry Yang and David Filo were both pursuing
doctorates in electronic design automation, a once-hot field that had
cooled by the fourth year of their doctoral work. "The prospects of
finishing and getting on with life were pretty grim" Yang recalls. "The
real story is
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could to avoid witing our thesis." In the early 1990s, Yang and Filo
wor ked (or rather, avoided working) together in a tenporary building on
Stanford's campus. To conpete effectively in the fantasy | eague, Filo
hacked up an Internet craw er that pulled data from basketball sites via
protocols |like FTP and Gopher-at the tinme, the Msaic browser had not
burst onto the scene, and the Wrld Wde Wb was still an academnic
experiment. Filo then conpiled the data-statistics on players'
performance, trade information, and the |ike-and together the duo
analyzed it to deter- mne their picks. They ended up w nning the
| eague. "That was the first crawer that | knew about," Yang recalls.
"I't was one of those things where you realize if you could figure out
how to unify all those protocols out there, you'd have sonething." In
1993, Msaic, the first Wb browser, |aunched, and Yang started
obsessively surfing the Wb, keeping lists of sites he found
interesting. Filo took note of Yang's passion and wote sonme soft- ware
that hel ped automate the list and together they published it on the new
Web nedi um Yang had already created a hone page, Ake- bono (naned after
a famous suno wrestler), on his student nma- chine, and by default that
becane the list's first honme. Jerry and David's Quide to the Wrld Wde
Web, the first iteration of what would | ater becone Yahoo, nmade its
debut in late 1994. Jerry and David's Gui de becane one of the earli est
viral success stories of the nascent Wb-it grew by word of nouth, first
within the tight-knit community of Stanford graduate students, then
qui ckly outward to the entire Web. Wthin the first thirty days, the
site had logged visitors fromthirty countries, a fact that still as-
tounds Yahoo's founders. Initial traffic started in the thousands of
visitors but quickly scaled to the point where Yang' s nmachi ne was
consuned by the demand-not such a bad devel oprment for a stu- dent
| ooking to avoid doing actual work. In 1995, Yang and Filo decided to
get serious about their en- deavor by giving it a nore nmenorabl e nane.

I nspired by computer
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another"-Yang and Filo pulled out a dictionary and started at "Y." Wen
they got to "Yahoo" they knew they had a winner.5 Not only did they like
the self-effacing double entendre-the dictionary defined the termas "a
rude, unsophisticated, uncouth person”-but the word also lent it- self
to reverse engi neering by way of acronym Yet Another Hi erar- chical
Oficious Oracle. H erarchy was inportant to the early site. As it grew
and the nunber of |inks increased, Yang and Filo adopted a directory ap-
proach to navigation-sorting links into categories like Arts, Sci- ence,
Busi ness, and so on. Subcategories bl ossoned underneath, and by the end
of 1994, the site had ballooned to thousands of |inks. Traffic doubled
every month, and it was clear the pair had a hit on their hands. A
success story like that was bound to get attention, particularly given
that the Internet was generating buzz anbng the Valley's venture-capita
communi ty. Nowhere was that community nore plugged in than at Stanford.
Yang and Filo began to field calls frominterested investors and they
realized they needed to come up with a business nodel. "W knew we
needed to get the site off of Stanford servers,” Filo continues. That
meant payi ng hosting and bandwi dth costs, and that neant the founders
needed cash. "I think the first time we realized that, hey, there m ght
be sonme noney here," Filo says with a wy snmile, "was when sonebody ap-
proached us and wanted to publish our directory on a CD." Yang and Filo
passed on that idea, but they began puzzling over the new nedi um for
hours on end, posting new links to their site between neetings where
ideas |like selling books on the Internet were dis- cussed and di scarded

(Amazon's Jeff Bezos is still thanking themfor that one). In the
begi nning, Filo and Yang agree, they had no sense that the core driver
in their new business-navi gation-had any value at all. "This only proves

we're not the brightest guys in the world,"” Yang quips drily.
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patch of rolling California woodl ands is the nost productive incu- bator
of technol ogy conpani es the world has ever seen. Nestled be- tween the
silicon factories of Intel and Apple on one end and Sand Hill Road's
venture capitalists on the other, Stanford is a place where students
have al ways dreaned of starting their own conpanies or going to work for
a pre-1PO start-up. And Stanford's conputer sci- ence departnent, where
Yang and Filo hung their hats, is perhaps the nbst prodigious start-up
i ncubator of themall. In such an environnment, two bored doctora
candi dat es who stunbl ed upon Internet gold had to be out of their mnds
not to start a conpany to mine it. Mich as Page and Brin would do two
years later, Filo and Yang began to talk to various conpani es about
selling their project, but nost had no interest. The VCs encouraged them
to set out on their own, and in March 1995, they accepted $2 mllion
from Sequoia Capital's Mchael Mritz (who later also funded Google).

But the elusive business nodel had yet to be invented. In Ccto- ber
1994, HotWred, a Wb content portal created by Wred maga- zine, had
gone live with a new approach to revenue borrowed fromits print cousin:
advertising.6 Filo and Yang took note, as did nuch of the Internet
worl d, and by late 1995, Yahoo had adopted the standard. Yahoo, which
now counts its advertisers in the hundreds of thousands, first went |ive
with banners fromjust five. Yahoo had plenty of conpetition in the
early days-by this tine, there were literally dozens of sites that
organi zed the Wb, and AOL was gaining traction as well. But Yahoo's
directory stood out- it organized the Wb in a fashion that made sense
to techies and first-time Wb surfers alike. In the early days, "people
got caught up in the directory versus search debate,"” Yang says, "but
our approach was quality. How can technol ogy give quality results?"
"Early on you couldn't put a search box in front of people and expect
that they would know what to do," Filo adds. Mst Wb
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preset habits atten- dant to surfing. A hierarchical approach sinply
made sense for a public trying to understand the wild and rat her

di sorgani zed chaos of the early Wb. As surfers noved froma stance of
exploration ("Wat's out there?") to expectation ("I want to find
sonething that | knowis out there"), search as a navigational metaphor
began to make nore sense. In |ate 1995, Yahoo added search to its
directory through a partnership with early search innovator Open Text.
Later that year it switched to AltaVista. Srinija Srinivasan, who joined
Yahoo in 1995 as editor in chief, says, "The shift from exploration and
di scovery to the intent- based search of today was inconceivable. Now,
we go online ex- pecting everything we want to find will be there.
That's a major shift." Another reason Yahoo suceeded was its sense of
fun-a charac- teristic that woul d conme to define not only Yahoo, but
nearly every |Internet conmpany seeking the fickle approval of the Wb
public. Ya- hoo pioneered sonme of the Wb's earliest social

nor es-i ncluding, for exanple, links to conpetitors' sites in case a
searcher could not find what he or she was | ooking for, and listing
"what's hot" prom - nently on its home page, thereby driving

extraordi nary anmounts of traffic to otherw se obscure sites. Thanks to
practices |ike these, the conpany captured the pub- lic's inagination
early and often, garnering a slew of adoring press notices faniliar to
anyone watching Google's rise to prom nence over the past few years.
Growi ng Up TimKoogl e, Yahoo's first CEO knew he was onto sonethi ng
when he net Yang and Filo in the sunmer of 1995. "Wen | net Jerry and
Dave, | saw great guys who were clearly in need of adult super- vision,"
Koogle tells ne. "These were guys who were doing it for the



Page 62

The search right reason-passi on-who had spent no marketing noney but
had a huge user base. Cearly, there was val ue being created." Koogle
focused the conpany on its core val ue proposition, that of navigation.
"The Net is all about connection, but you can't con- nect people wthout
good navi gation," Koogle says. "W sat in the mddle, connecting
peopl e.” The Yahoo team quickly realized the value of its users' click-
streans. "People came to our servers and they' d | eave tracks," Koogle
says. "We could see every day exactly what people thought was inportant
on the Internet." Leveraging that insight, Koogle and his team built out
Yahoo' s now sprawl i ng busi ness, |aunching Yahoo Fi nance, Yahooligans (a
kids' site), and many ot her popul ar divisions. Yahoo's popularity
brought conpetition, and a constant tension between partnership and
all -out business warfare. In 1995, accord- ing to an executive faniliar
with the conpany's inner workings, Ted Leonsis of AOL placed a call to
Jerry Yang and bluntly told himthat if Yahoo didn't sell to AOL for the
set price of $8 million, AOL would kill the conpany within the year.
Yahoo' s founders knew t hey needed hel p-within nmonths of closing their
financing, they had hired a teamthat conpl enmented their strengths and
addressed their weakness. Both Filo and Yang readily admit their |ack of
busi ness expertise at the tinme, and wel - conmed the experience of Koogl e,
who was a forner Mdtorola execu- tive. Koogle ran the business, Yang
focused on product, and Filo tended to the conpany's ever-grow ng
technol ogy infrastructure. Again, if this sounds famliar, it's because
it's pretty nmuch the exact sane route Google would take a few years
later. In the md-1990s, "running the business" neant wangling with
partners as nuch as anything el se. Wth Excite, Netscape, AO., Ly- cos,
and scores of lesser entrants in the gane, Koogle spent nmuch of his tine
either fighting off acquisition attenpts or proffering them And then
there was the conplicated naze of traffic deals that stitched all the
maj or portals to each other.



Page 63

Search Before Google 63 At the center of that web was Netscape. Because
first-time users of its Wb browser came to Netscape's hone page, the
conpany qui ckly becane the nost significant source of traffic on the
Internet. Yahoo was awarded a top link on Netscape's site-a |ink that
brought even nore traffic and business Yahoo's way. In fact, for a while
Net scape even hosted Yahoo's service on the Netscape site. "I had to put
an end to that," Koogle says with a |l augh, adding that it doesn't make
sense to have your business in the hands of a potential conpetitor. But
whil e Netscape was the lord of traffic, it decided to nmake its business
in software, with ancillary revenue in nedia. Linking to Ya- hoo was an
afterthought, at least at first. Over time Netscape real- ized the power
it wielded and sold its links to the highest bidder. By then, however,
Yahoo was firmy established as one of the nost pop- ular destinations
on the Wb. As the Wb expanded and users' habits changed, Yahoo added
nore traditional search functionality to the site. But until 2003, Ya-
hoo treated search as a partner-driven service. After Open Text and

Al taVista, Yahoo noved on to Inktom and ultimately Google.7 "W had to
make a busi ness deci sion about search," Koogle says, echoing simlar
comments from Yang and Filo. "Search as a stand- al one service was very
capital intensive-so nmuch storage and band- wi dth. The econom cs had not
yet energed to justify the investnent." Koogle is right-search was and
continues to be an extrenely costly service to get right. The portals'
fixation on traffic, and their neglect of search, had | eft a huge
openi ng for soneone to make a better nousetrap. Concerns about econom cs
or business nodels didn't stop two nore Stanford PhD candi dates-Larry
Page and Sergey Brin-fromtrying to reinvert search. Once they did, the
worl d did indeed beat a path to their door.
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Chapter 4 Google Is Born O all the frictional resistance, the one that
nost retards hu- man novenent is ignorance. -N kola Tesla "If Edi son had
a needle to find in a haystack, he would proceed at once with the
diligence of the bee to exam ne straw after straw until he found the
object of his search.... | was a sorry witness of such doings, knhow ng
that a little theory and cal cul ati on woul d have saved him ni nety per
cent of his labor." N kola Tesla, as quoted in the New York Tines, 1931
Heirs to Tesla Larry Page al ways wanted to be an inventor. Wen he was
twel ve Page read a bi ography of N kola Tesla, one of history's nost
prodi - gious inventors. Tesla discovered or devel oped the foundati onal
technol ogi es for an astoni shing array of innovations, fromwrel ess
conmuni cation and X rays to solar cells and the nodern power grid. But
despite his extraordinary invention, Tesla remains a mnor fig- ure-in
particul ar when conpared with Thomas Edi son, a man
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The Search Tesla worked for, fought with, and conpeted agai nst for nuch
of his career. The twel ve-year-old Page was struck by this fact:
regardl ess of how brilliant and worl d-changing Tesla's work had been
the inven- tor received little long-termfanme or fortune for his
efforts. Twenty years later, a pensive, distant | ook spreads across
Page's features when he relates Tesla's story. For nost of his life
Tesla struggled to support his research, Page tells ne. "He had al
t hese problenms comercializing his work. It's a very sad story.
realized Tesla was the greatest inventor, but he didn't acconplish as
much as he should have. | realized | wanted to invent things, but | also
wanted to change the world. | wanted to get themout there, get them
into people's hands so they can use them because that's what really
matters.” It's fair to say that Page and his partner, Sergey Brin, have
man- aged to avoid Tesla's fate. They've gotten their inventions into
t he hands of hundreds of millions of people. Al ong the way, they've made
t housands of people very rich, inproved the businesses of hundreds of
t housands of nerchants, and fundanentally changed the rel ati onship
bet ween humanity and know edge. In the process, Page and Brin have
becone fabul ously weal thy and novie-star fa- nous. And it did not take
thema lifetinme to do so. It took as |long as the average doctorate in
conmput er science-five years, give or take. "I had decided | was either
going to be a professor or start a conpany," says Page, when | ask him
to recall his goals at the start of his graduate work in conputer

science in Northern California. "I was really excited to get into
Stanford. There wasn't any better place to go for that kind of
aspiration. | always wanted to go to Silicon Valley." Page is not a

person who does things on a whim He speaks with the slightly pinched
and oddly inflected accent of the supersmart, a rather nerdy tone that
is sonetimes m staken as Eastern European. In fact, he's from M chigan
it's his partner, Brin, who hails fromRussia. AOd friends renenber Page
as intelligent, anbitious, and
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Google Is Born 67 nearly obsessed with efficiency. As an undergraduate
at the Univer- sity of Mchigan, while president of the engineering
honor society, he spearheaded a quixotic effort to build a nonorail from
one side of the campus to another because it seenmed efficient (it was
never built). In this manner, Page rem nds nany of another fanously
effi- cient founder: Bill Gates, founder and chairman of M crosoft. The
compari son has foll owed Page throughout his tender career, and not
simply because Page shares a tic or two with the richest man in the
world.' In Google, many see a conpany that sonmeday nay suppl ant

M crosoft as the nobst inportant-and nost profitable-corporation ever
created. It Began with an Argunment Larry Page and Sergey Brin both knew
what they were getting into when they accepted adnission into Stanford
Uni versity's graduate school of conputer science. Stanford's elite
programis known world- wide for its heady m x of academ c excell ence
and corporate lucre. Students don't come to Stanford just for the
training. They conme for the dream to start a conpany, grow rich, make
their mark on the his- tory of technol ogy, and maybe change the worl d.
This is the univer- sity, after all, that spawned Hew ett - Packard,
Silicon Graphics, Yahoo, and Excite, to nane just a few Most nenbers of
the conputer sci- ence faculty have started, run, sold, and/or advised
Val | ey-based com panies. So to say that starting a conmpany was on Larry
and Sergey's mnds when they showed up at Stanford is to understate the
case. Larry first met Sergey in the sumer of 1995, before he had de-
cided to accept Stanford's offer of adm ssion. Like npbst schools,
Stanford invites potential recruits to the canmpus for a tour. But it
wasn't on the pastoral canpus that Page nmet Brin-it was on the streets
of San Francisco. Brin, a second-year student known to be gregarious,
had signed up to be a student guide of sorts. His role that day was to
show a group of prospective first-years around the City by the Bay.
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The Search Page ended up in Brin's group, but it wasn't exactly |ove at
first sight. "Sergey is pretty social; he likes neeting people," Page
recalls, contrasting that quality with his own reticence. "I thought he
was pretty obnoxious. He had really strong opinions about things, and |
guess | did, too." "W both found each other obnoxious,” Brin counters
when | tell himof Page's response. "But we say it a little bit
jokingly. Qbvi- ously we spent a lot of tine talking to each other, so
there was some- thing there. W had a kind of bantering thing going."
Wal king up and down the city's fabled hills that day, the two ar- gued
i ncessantly, debating the value of various approaches to urban planni ng,
anong ot her things. Even if they weren't sure they |liked each other yet,
they were drawn together-two swords sharpening each other. Page accepted
the offer from Stanford. Wen Page showed up at Stanford for his first
year, he selected as his adviser Terry Wnograd, a pioneer in
human- conputer inter- action (HCl). Page began searching for a topic
that m ght prove fruitful for his doctoral thesis. It was an inportant
decision. A dis- sertation can frane one's entire acadenm c career, as
Page had | earned fromhis acadenic father, a conputer science professor
at Mchigan State. He kicked around ten or so intriguing ideas, but
found him self drawn to the burgeoning Wrld Wde Wb. Wth Wnograd's
urging, he decided to focus his attention there. Page didn't |land on the
i dea of Web-based search at the outset; far fromit. Despite the fact
that Stanford alummi were getting rich starting Internet conpani es, Page
found the Wb interesting prima- rily for its mathematica
characteristics. Each conputer was a node, and each link on a Wb page
was a connection between nodes-a cl assic graph structure. "Conputer
scientists love graphs,"” Page tells me, referring to the mat hemati cal
definition of the term' The Wrld Wde Wb, Page theorized, nmay have
been the | argest graph ever created, and it was growing at a breakneck
pace. One could rea- sonably argue that nany useful insights lurked in
its vertices, await-
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agreed, and Page set about pondering the link structure of the Wb.
Citations and Back Rubs It proved a fruitful course of study. Page
noticed that while it was trivial to follow links fromone page to
another, it was nontrivial to discover |inks back. In other words, when
you | ooked at a given Wb page, you had no idea what pages were |inking
back to it. This both- ered Page. He thought it would be very useful to
know who was |linking to whom After all, very inportant people m ght be
linking to you-if so, wouldn't you want to know that? O perhaps people
were linking to you with malicious intent. Wat if one of the nopst
visited sites on the Wb had a link to your page that said, "This is the
nost godawful site on the Internet"? If Page could create a tool that

all owed sites to easily discover and declare their backlinks, the Wb
woul d becorre far nore interesting. Wiwy? To fully understand the answer
to that question, a mnor detour into the world of academ c publishing
isin order. Its Byzan- tine rigors are not for the fainthearted, but a
few concepts deserve elu- cidation. For professors-particularly those in
the hard sciences |ike mathematics or chem stry-nothing is as inportant
as getting pub- |ished. Published papers becone an academic's calling
card, a living résunmé. The papers al so deternine tenure, that is, job
security for life. Academ c publishing depends on peer review, the
critical evalua- tion of a work by peers in the author's chosen field.
Peer-reviewed journals are publications edited by experts who know how
to critically assess a particular work and determne its acadenic

i nportance. It is the goal of nearly all acadenmics to have their papers
published in peer- reviewed journals. In addition to peer review,
academ c publishing turns on the idea of citation. There are many
definitions of citation, but the |i- brary at the University of
Massachusetts nails it: "A reference or
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The Search listing of the key pieces of information about a work that
make it possible to identify and locate it again." Academcs build their
pa- pers on a carefully constructed foundation of citation: each paper
reaches a conclusion by citing previously published papers as proof
poi nts that advance the author's argunent. Consider, for exanple, the
citations in the foll owi ng passage from"Authoritative Sources in a
Hyperlinked Environnent," a widely cited paper on search by Cornel
University's Jon M Kleinberg: Bibliometrics [221 is the study of
written docunments and their citation struc- ture. Research in
bi bl i onetrics has | ong been concerned with the use of cita- tions to
produce quantitative estinmates of the inportance and inpact" of
i ndi vidual scientific papers and journals, anal ogues of our notion of
author- ity. In this sense, they are concerned with eval uating standing
in a particular type of social network-that of papers or journals |inked
by citations. The nost well-known neasure in this field is Garfield's
i mpact fac- tor [261, used to provide a nunerical assessment of journals
in journal Citation Reports of the Institute for Scientific |Information.
Under the standard definition, the inpact factor of a journal j in a
given year is the average nunber of citations received by papers
published in the previous two years of journal j [221. Disregarding for
now t he question of whether two years is the appropriate period of
measurenent (see e.g. Egghe [211), we observe that the inpact factor is
a ranki ng nmeasure based fundanentally on a pure counting of the
i n-degrees of nodes in the network. Pinski and Narin [451 proposed a
nmore subtle citation-based neasure of standing, stemmng fromthe
observation that not all citations are equally inportant. They argued
that a journal is "influential" if, recur- sively, it is heavily cited
by other influential journals. One can recognize a natural parall el
between this and our self-referential construction of hubs and
authorities; we will discuss the connections below. In this passage,

Kl ei nberg first defines a term (biblionetrics). He then cites the
authority in the space (the | egendary Eugene
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citation analysis), and proceeds to cite those who have built upon
Garfield s work (Egghe, Pinski, Narin). Finally, Kl einberg puts forward
his own concl usi ons, based on his theories of hubs and authorities.3 Not
exactly beach readi ng, but academ ¢ publishing follows the principles of
scientific inquiry, denonstrating clear paths to | ogical conclusions by
citing the works of others. (If you can recall being chided by your high
school English teacher for failing to properly or- ganize your footnotes
and bi bli ography, you'll know what |I'mtal king about.) The process of
citing others confers their rank and authority upon you-a key concept
that informs the way Google works. The penultimate concept that is
germane to our tour of academic publishing is that of annotation. In an
academ c setting, annotation is clearly defined: it refers to the
practice of adding descriptive nota- tions to citations. These days, it
can include criticismor conmentary: I'lIl cite this paper, but its

aut hor | abored under false pretenses for nost of his Iife. An annotation
is a judgnment about the cited paper. Finally, while there's no acadenic
termfor it, academ c publish- ing is driven by the concept of rank
Papers are judged not only on their original thinking and the rigor of
their citations, but also by the nunber of papers they cite, the nunber
of papers that subse- quently cite them back, and the perceived

i mportance of each cita- tion. Wiile this practice has led to citation
inflation (long-wi nded, pointless citational throat-clearing) as well as
citation log-rolling (I'll cite you if you cite nme), it does provide a
rough ranki ng mechani smfor any given paper. Indeed, Garfield, anopng
many ot hers, has shown that a given paper's inportance can be
ascertai ned by noting how many other papers link to that paper through
citation. Academ c publishing, then, is a flawed but useful system of
peer review, incorporating citation and annotation as core concepts. The
system produces a ranki ng met hodol ogy for published papers. Fair enough.
So what's the point? Well, it was TimBerners-Lee's desire to address

t he drawbacks of this system via network technol ogy and hypertext, that
led him
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The Search to create the Wrld Wde Wb.' And it was Larry Page and
Sergey Brin's attenpts to i nprove Berners-Lee's Wrld Wde Wb that |ed
to Google. The needle that threads these efforts together is cita-
tion-the practice of pointing to other people's work in order to build
up your own. Wich brings us back to the original research Page did on
back- links. He reasoned that the entire Wb was | oosely based on the
prem se of citation and annotation-after all, what was a |ink but a
citation, and what was the text describing that |ink but annotation? If
he could divine a nmethod to count and qualify each backlink on the Wb,
as Page puts it, "the Wb would beconme a nore valuable place."” "In a
sense, " Page continues, "the Wb is this: anyone can anno- tate anything
very easily just by linking to it. But the early versions of hypertext
had a tragic flawyou couldn't follow links in the other direction
BackRub was about reversing that. It seened kind of cool to gather all
the links on the Wb and reverse them" Page hypot hesi zed BackRub, as he
called his project, as a systemthat woul d di scover |inks on the Wb,
store themfor analysis, then republish themin a way that nmade it
possi bl e for anyone to see who was linking to any given page on the Wb.
An anbitious idea on any scale, but Page didn't set out to nmake BackRub
work on a snall set of test pages. Instead, he thought big: why not
solve the problemall at once, for the entire Wrld Wde Wb? To
undertake such a task requires a rather audaci ous bent. While Page was
storing just the links-not the contents of the entire Wb-he still had
to crawl the entire Web to find those links. In 1995, such a feat was
quite rare.5 At the tinme Page conceived of BackRub, the Wb conprised an
estimated 10 mllion docunents, with an untold nunber of |inks between
them Page figured that it was sonmewhere in the range of 100 million
The nunber turned out to be nuch larger. And the |onger Page waited to
get started, the bigger the Wb becanme. In the early days, the Wb was
growing at a rate of nore than 2,000 per-
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such a beast were well beyond the usual bounds of a student project.
Sonmewhat unaware of what he was getting into, Page began buil di ng out
his craw er. The idea's conplexity and scale lured Sergey Brin. Brin, a
pol y- math who had junped fromproject to project without settling on a
thesis topic, 6 found the prem se behind BackRub fascinating. "I talked
to lots of research groups" around the school, Brin recalls, "and this
was the nost exciting project, both because it tackled the Wb, which
represents human know edge, and because | |iked Larry and the other two
peopl e who were working with us." The two others working with Page and
Brin were Scott Hassan and Al an Sterenberg, graduate assistants who had
been assigned to the project. (Each PhD candi date was assi gned an
assistant or two- usually a nmaster's student |ooking to nmake a little
extra noney.) Has- san and Sterenberg ended up separating fromthe
project before Google really took off. But even those missing Beatles
started success- ful Internet conpani es. Hassan went on to found
eGoups.comwith Larry's brother, Carl Page, and later sold it to Yahoo
for nore than $500 million. Sterenberg had al ready | aunched The Wat her
Under- ground, a popul ar weat her site, while an undergraduate at

M chigan, and still runs it today. The Audacity of Rank Page told ne
that it had never been his intention to create a search engi ne-i ndeed,
he and Brin had no idea what useful things the project night turn up.
But in order to create BackRub, they had to crawl the web. In March
1996, Page pointed his crawler at just one page-his own hone page at
Stanford (nost CS grad students had one)-and let it |oose. The craw er
wor ked outward fromthere. That's the beauty of the Web-no matter where
you start, eventu- ally you'll get just about everywhere else there is
to go. Cawling the entire Wb to discover the sumof its links is a
maj or
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to that site, but the then | would be open to com nercializing it-so
that | wouldn't be like Tesla." Once Page and Brin had crawl ed the Wb
and stored a graph of its links, they needed to determ ne a ranking

met hodol ogy. Inspired by citation analysis, Page theorized that a raw
count of links to a page would be a useful guide to that page's rank. He
al so theorized that each link needed its own ranki ng, based on the |ink
count of its originating page. But such an approach creates a difficult
and recur- sive mathematical chall enge-you not only have to count a
particu- |lar page's links, you also have to count the links attached to
the links. Very quickly, the math gets rather conplicated. Fortunately,
Brin's prodigious gifts in mathematics could be ap-
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NASA scien- tist (his nmother) and a university math professor (his
father), em - grated to the United States with his famly at the age of
six. By the tine he was a m ddl e-school er in suburban Maryl and, Brin was
a recogni zed math prodi gy. He dropped out of high school a year early to
enroll at the University of Maryland, where his father taught. Once he
graduated he inmedi ately enrolled at Stanford, where his talents all owed
himto goof off. The weather was so good, he told nme, that he took
nostly nonacadeni ¢ cl asses-sailing, swm mng, diving. He focused his
intellectual energies on interesting projects rather than actual
coursewor k. Together, Page and Brin created a ranking systemrewardi ng
links that came from sources that were inportant, and penalizing those
that did not. For exanple, many sites link to i bmcom Those |inks night
range from a business partner in the technology indus- try-Intel,
perhaps-to a teenage programmer in suburban Illinois who |inked to | BM
because he just got a new computer for Christ- mas. How might an

al gorithm determ ne rank between these two ci- tations? For a human
observer, the business partner is a nore inportant link, in terns of
understanding IBMs place in the world. But how m ght an al gorithm
understand that fact? Page and Brin's breakthrough was to create an

al gorithm dubbed PageRank after Page-that manages to take into account
both the nunber of links into a particular site, and the nunber of |inks
into each of the linking sites. This mrrored the rough ap- proach of
academic citation counting, and as it turned out, it worked. In the |IBM
exanpl e above, let's assunme that only a few sites linked to the
teenager's site. Let's further assune the sites that link to the
teenager's are simlarly bereft of links. In contrast, thousands of
sites link to Intel, and those sites, on average, also have thousands of
sites linking to them Under PageRank, the teenager's site would rank as
less inportant than a site like Intel. In this exanple, then, Page and
Brin's ranki ng net hodol ogy would judge Intel as nore im portant than a
suburban teenager-at least in relation to | BM
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The Search This is a sinplified view, to be sure, and Page and Brin had
to correct for any nunber of mathematical cul -de-sacs, but the | ong and
the short of it was this: nore popular sites rose to the top of their
annotation list, and | ess popular sites fell toward the bottom As they
fiddled with the results returned by their work, Brin and Page realized
they were onto sonething that m ght have inplica- tions for Internet
search. In fact, the idea of applying BackRub's ranked page results to
search was so natural, Page recalls, that it didn't even occur to them
that they had made the leap. As it was, BackRub already worked |ike a
search engine-you gave it a URL, and it gave you a list of backlinks
ranked by inportance. "W real- ized that we had a querying tool, a page
ranki ng that was useful for a lot of things," Page recalled. "It gave
you a good overall ranking of pages and ordering of follow up pages."
Page and Brin quickly noticed that BackRub's results were superior to
those of traditional search engines like Altavista and Excite, which
often returned irrelevant results. "W thought, Wiy are they returning
these results that are obviously not inportant?" Page recalls. "They
were only |l ooking at text and not considering this other signal. Once
you have it, it's pretty obvious that this signal is useful in search.”
The signal -now better known as PageRank-becane the foundation of
Googl e' s vaunted secret sauce. To test whet her PageRank worked well in a
search application, Brin and Page hacked together a BackRub search tool
It searched only the words in URL titles and applied PageRank to rank
the results for relevance, but its results were so far superior to
traditional search engi nes-which ranked nostly on keywords only-that
Page and Brin knew they were onto sonething big.' And not only was the
engi ne good; Page and Brin realized it would scale as the Wb
scal ed- PageRank worked by anal yzing links, so the bigger the Wb got,
the better the engine would be. That fact inspired the founders to name
their new engi ne Google, after googol, the termfor the nunber 1
foll owed by 100 zeroes. They re-
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site in August 1996. Anpong a snall set of Stanford insiders, Google was
a hit. Ener- gized, Brin and Page began inproving the service, adding
full-text search and nore and nore pages to the index. But search

engi nes re- quire an extraordi nary anount of conputing resources.
Graduat e students usually lack the noney to buy new conputers; Page and
Brin were no exceptions. Instead they begged and borrowed Google into
exi stence-a hard drive fromthe network lab, an idle CPU fromthe CS

| oadi ng docks. Using Page's dormroomas a machine |ab, they fashioned a
comput ati onal Frankenstein fromspare parts, then jacked the whole thing

into Stanford' s broadband canpus net- work. After filling Page's room
wi th equiprent, 24 mllion unique URLs, and about 100 million |inks...
I think I will need about 8 gigs nore to store everything.... Current
retail prices are about $1000/4 gigs.... | have only about 15% of the

pages but it seenms very prom sing.
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The Search Oning to its size and scale, the project grew into sonething
of a legend within the conputer science departnent and the canpus
network adm ni stration offices. At one point the BackRub craw er
consuned nearly half of Stanford' s entire network bandw dth, an
extraordi nary fact considering that Stanford was one of the best-
networked institutions on the planet. And on at | east one occasion, the
proj ect brought down Stanford's Internet connection alto- gether. "W're
lucky there were a | ot of forward-|ooking people at Stanford," Page
recalls. "They didn't hassle us too much about the resources we were
using." But the administrators at Stanford were hassled by many Wb site
owners, nost of whom did not understand why Googl e's service was
constantly requesting copies of their sites' pages. Back in 1996, it was
nobody's goal to be indexed by a search engine; a request to downl oad
the entire content of a site was often seen as tantanount to trespass. A
typical visitor to a Wb site mght click around a site, viewing a few
pages here and there, then nove along to the next site. But the BackRub
crawl er consuned a site entirely, indexing each page at the speed of
light. Oten sites were sinply not designed to take such a | oad; they
woul d buckl e under BackRub's ravenous demands. Even if the site could
withstand the crawl er's request, the process felt like a violation of
some unwritten rule of conduct, if not sonething nore nalicious.
Wnograd tells the story of an online art nmuseumthat contacted Stanford
after BackRub had i ndexed the nuseumis site. Because the craw er had
requested every single page on the site, the museum was convi nced t hat
BackRub's true goal was to steal the inmges and text of the nuseum and
re-create it somewhere el se. The nuseumthreatened to sue, but W nograd
negotiated a truce. Conplaints such as these eventually raised the
eyebrows of Steve Hansen, the conputer security officer for Stanford
Uni versity. He e-nailed the entire Google project teamin February 1997:
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has done little to placate web site operators.... If research is to be
done out on the Internet it nust be done with nmuch nore care and

supervi sion that has been evident with the BackRub project. If we do not
apply ef- fective self-policing in this area it nmay be that others wll
deci de that we need policing fromthe outside. Page apol ogi zed, went to
a neeting with Hansen, and prom sed to do better. He posted a Wb page
explaining to the public that while Google did index the entire Wb, it
did not keep copies of every page. He also detailed how a Wb site owner
coul d request ex- clusion fromthe BackRub crawl er's industrious
requests. But spurred by yet another conplaint in April 1998, Hansen
again e-mailed Page: This is not the first, or even the second tine this
project has caused problens for another web server on the net. This sort
of thing has cost these fol ks significant dollar |osses.... [This]
certainly doesn't do nmuch for the repu- tation of the University or the
Comput er Science Depart- nent. | am al so concerned about potenti al
liability. Page managed again to placate Hansen and the project contin-
ued apace. (Page was clearly inpressed with Hansen's skills; he later
hired himto run security for Google.) But the conplaints were not

si nmply about BackRub's use (or abuse) of conputing resources. Site
owners were beginning to pay attention to the Google search service
itself, in particular to how their sites ranked according to the nascent
PageRank al gorithm Many were not pleased with the upstart search

engi ne's seem ngly
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The Search blind judgnment regarding their site. After all, this was the
first time anyone had clained to rank the i nherent value of a Wb rank
other, in- ferior (and sone pathetic) sites higher.... This is an
i njustice of such nmagnitude that it begs explanation. | feel confident
that if you take 5 mnutes to look at nmy website you will rank it
hi gher." Page and Brin had clearly hit a nerve, not just with GCvil War
afi - cionados, but with every person who | abored over a Wb site. To
many, unl eashing a ranking system based on a bl oodl ess algorithmfelt
i ke a supreme act of arrogance-who were these kids from Stanford,
telling the world how we ranked? Wat did they know about the work and
passi on that went into our sites? Well, in truth, Page and Brin made no
claimto such know - edge. As these early conplaints illustrate, the
Googl e service made no pretensions of actually reading a particul ar
site, or of under- standing its content. It sinply laid bare the often
ugly truth of how well connected a site happened to be. No matter how
great a site might |1ook, or how many awards it might receive, if it was
not linked to by other sites-ideally, sites that were thensel ves wel |
linked-then, in Google's estimation, it didn't really exist. That cold,
hard fact was hard for nany to swallow. A May 1998 e-mmil from W nograd
to Brin about the com plaints foreshadowed the power Google would soon
have over nearly every site on the Wb
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search by putting a service into general use on the web. | was skeptica
because it opens you up to random has- sles, with the nunber of hassles
proportional to the num ber of people affected by your service. W have
now crossed that line, and are in the position where stopping the
service will create a | arge nunber of conplaints as well. But | guess
that is just the cost of doing business! Wile Page and Brin didn't know
it at the tine, their early rank- ing systemwas etching the traces of
an entirely new ecol ogy, an ecol- ogy shaped by nillions of decisions
and mllions of Webnmasters, each one of themwi shing sinply to rank
better in the Google index. A Company Emerges As Brin and Page continued
experimenting with search, BackRub and its Google inplenmentation were
gai ni ng buzz, both on the Stan- ford canpus and within the cloistered
worl d of academnmic Wb re- search. One person who had heard of Page and
Brin's work was the aforenentioned Jon Kleinberg, then a researcher at
IBMs Al maden center in San Jose, now a professor at Cornell

Kl ei nberg' s hubs-and- authorities approach to ranking the Wb is perhaps
t he second nost fanobus approach to search after PageRank.lo Back in the
sumer of 1997, Kleinberg visited Page at Stanford to conpare notes on
search. Kl einberg had conpleted an early draft of his sem na
"Authoritative Sources" paper, and Page showed him an early working
versi on of Google running on the nakeshift sys- temhe and Brin had
cobbl ed together. Kl einberg encouraged Page to publish an academ c paper
on PageRank. But in the course of his conversation with Kleinberg, Page
told Kl einberg that he was wary of publishing. The reason? "He was
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told ne. It was Page's Tesla conflict at work: on the one hand Page
respected and participated in the academc tradition of sharing research
t hrough published papers, but he was also influenced by the nore cl osed,
def ensi ve posture of a corporation protecting its intellectual property.
Wth PageRank, "[Page] felt like he had the secret for- mula," Kleinberg
told ne. "It did seema bit strange at the tine." Academic fane
ultimately won out over the proprietary im pulse. By the end of their
conversation, the pair agreed to cite each other in their papers. In
early 1998, Page subnmitted his first paper, an overvi ew of the PageRank
algorithm to the Special Interest Goup on Information Retrieval of the
Associ ation for Conputing Machinery (SIG R ACM. But the paper was
rejected. One peer re- viewer wote of the paper, "I found the overall
presentation dis- jointed.... This needs to focus nore on the IR issues
and | ess on web anal ysis." Page neverthel ess persevered, and the paper
was ulti- mately published in conjunction with a Stanford digital
libraries project. Shortly thereafter Page and Brin published a paper on
Googl e itself. That paper, "The Anatony of a Large-Scal e Hypertextual
Web Search Engine," has becone the nost widely cited search- rel ated
publication in the world. Gven the ultinate success of Google itself,
it seens Page and Brin had their acadenic cake and got to eat it, too.
Back in the early years, Page and Brin weren't sure they wanted to go
through the travails of starting and running a conpany. Dur- ing Page's
first year at Stanford, his father had died, and friends re- call that
Page viewed finishing his PhD as sonething of a tribute to his father's
life. Gven his own acadenic upbringing, Brin, too, was reluctant to
| eave the program Brin recalls speaking with his ad- viser, who told
him "Look, if this Google thing pans out, then great. If not, you can
return to graduate school and finish your the- sis." Brin chuckled, then
added: "I said, “Yeah, OK why not? I'Il just give it a try.
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extraordi nary network of Silicon Valley business intelligence, and by
1997, Page's brother Carl was already hard at work building eGoups. The
con- sensus view held that there were already a gaggle of search-rel ated
busi nesses, all well funded and thriving. Yahoo, Excite, AltaVista,

I nfoseek, Wred Digital's HotBot: the |ist was | ong and grow ng. Page
and Brin reasoned that the best course mght be to |license their new
technol ogy to anot her conpany. The inventors faced a cl assic
entrepreneurial dilemma: if they started a conpany, it could be crushed
by larger, richer conpetitors. On the other hand, if the conpany took
of f and becane best of breed, the upside would be huge. Yahoo, Excite,
and others already had multi-hundred-mllion-dollar valuations. But
taking themon was risky. Page and Brin chose a nore conservative
course. Better to license the technology to a major player, they
reasoned, and avoid the risks of a start-up. The first attenpt to
Iicense Google's technology occurred very early in the project's life.

Vi nod Khosla, the well-connected partner at the venture capital firm

Kl ei ner Perkins Caul field & Byers, had | earned of Googl e through his own
Stanford connections. Im pressed, he tried to persuade a conpany he had
invested in-the newly public Excite-to acquire the technology and its
creators' services. This incited a flurry of e-mail between Khosl a,

Page, Wnograd, and Brin. Page set the price for Google at $1.6 nillion.
Khosl a sai d he thought he could persuade Excite to offer $750, 000.
Reviewi ng these early e-mail exchanges, it's renarkable to see Page's

i nci pi ent busi ness savvy. He knew that Excite was in heated battle with
the nmuch | arger Yahoo, and saw Google's technology as a key to Excite's
gaining a conpetitive edge. Wasn't that worth bridg- ing the difference
bet ween his price and Khosla's counter offer? "The market |eader usually
is at least five tinmes as big as the nunber two," Page wote to Khosl a,
a veteran deal nmaker. " [(Google's] sig- nificantly inproved search
technology will help Excite gain and naintain nmarket share.”



Page 84

The Search Page al so argued that there would be a significant cost to
Excite should his technol ogy end up el sewhere, but the Excite executives
wer e unconvi nced. Khosla visited the Excite canmpus to persuade the CEQ
Ceorge Bell, to change his mnd. (Bell, a seasoned publishing executive,
constituted the "adult supervision” brought in by Excite's investors.)
"Bell threw ne out of the office,"” Khosla told ne with a wan snile. "At
least | tried." Over the course of the next eighteen nonths, the young
i nven- tors gave denonstrations of Google to nearly every search conpany
in the Valley, from Yahoo to Infoseek. They al so showed their tech-
nol ogy to several venture capitalists. Everyone found their technol- ogy
i nteresting, but each sent the grad students on their way. "I told them
to go pound sand," recalled Steve Kirsch, founder of the now defunct
portal |nfoseek. Jerry Yang and David Filo, the founders of Yahoo, were
nor e encouragi ng, but they, too, took a pass. "They were becom ng
portals," Page recalls of the conpanies he visited. "W probably woul d
have licensed it if someone gave us the noney.... [But] they were not
interested in search. "They did have horoscopes, though," he adds drily.
Suffice it to say, search was not top of mind for nobst Internet
executives in the late 1990s. Search was a comodity-a feature that was
"good enough." And anyway, in the |late 1990s the goal was not to send
peopl e away from your portal, as search did. It was to keep themthere.
Rej ected but not deterred, Brin and Page went back to Stanford and kept
wor ki ng on Google, which they kept up and running at
googl e. stanford. edu. "W said to ourselves, "W don't care,'" Page says.
"*We'll work on it sone nore. Maybe it'll turn into a conpany, or nmybe
it'll just be great research.' " But by the mddle of 1998, the service
was growing at a rate that rem nded Page of his brother's eG oups
business. "It was getting nore and nore searches, and fromCarl's
experience with eGoups, we learned that if you have sonmething that's
growing like that, it just keeps grow ng."
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t housand queries a day, and it was clear to Page and Brin that the
service would quickly outgrow their ability to beg resources to support
it. Starting a conpany becane the only viable alternative. The founders
turned to another faculty adviser, David Cheriton. Cheriton, who heads
Stanford's Distributed Systems G oup, was an old hand at conpany
formation. He had founded G anite Systens, a devel oper of networKking

t echnol ogy that was sold to Cisco Systenms in 1996 for $220 million
Cheriton suggested that Brin and Page neet with Andy Bechtol sheim a
founder of Sun who was active in early-stage investnents. As Page
recalls, Brin sent Bechtol sheiman e-mail |ate one night requesting a
sit-down, and Bechtol shei manswered i nmedi ately. He suggested neeting

t he next norning at eight o' clock, an hour at which the graduate
students were unaccustoned to giving denos. But they agreed to neet, on
t he porch of Cheriton's Palo Alto hone, which Bechtol shei m passed on his
way to work each day. "David had a |l aptop on his porch in Palo Alto,
with an Ethernet connection," Page recalls. "W did a denpo, and Andy
asked a I ot of questions. [Then] he said: "Well, | don't want to waste
time. I'"'msure it'll help you guys if | just wite a check.' " Page and
Brin weren't ready for such an offer, but when Bechtol sheimwent out to
his car to get his checkbook, they pon- dered how much to ask for and at
what val uation. Wien Bechtol- sheimreturned, they told himtheir
suggest ed val uati on. Page picks up the story: "W told himour
valuation, and he said "Ch, | don't think that's enough, | think it
should be twice that nmuch.'" Brin and Page were stunned, but of course,
t hey agreed, and Bechtol shei m asked who the check should be nade out to.
The founders hadn't settled on a nanme, so Bechtol shei m suggested Googl e
Inc., after the service's nane. They agreed, and ninutes |ater, Page and
Brin had a check for $100,000. If ever there was a reason to

i ncorporate, this was it. To celebrate, Brin and Page went to Burger
Ki ng and had
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really good, though it was really unhealthy," Page said. "And it was
cheap. It seened like the right conbination of ways to cel ebrate the
funding." The Early Years Page kept the check in his dormroom desk for
several weeks, as the founders went about form ng the company and
setting up bank ac- counts. On Septenber 7, 1998, Google Inc. was
formally incorpo- rated, with Page as CEO and Brin as president. \Wen
Brin and Page hired their first enployee-fellow student Craig
Silverstein-they re- alized they needed to find office space, as the
three of themcould no |Ionger work out of Sergey's dormroom They found
a tenporary an- swer in Susan Wjcicki, a friend of Sergey's girlfriend.
Wbj cicki, a recently graduated MBA, had just purchased a five- bedroom
house in Menlo Park, a suburb near the Stanford canpus. She recalls
bei ng worri ed about covering her nortgage paynents, and when Brin and
Page offered to rent a spare room she agreed. (It didn't hurt that Brin
had becone Wyjcicki's first custonmer in an on- line dried fruit business
she had recently started.) Google Inc.-all three enployees-noved in the
next day. "They went to Costco and filled their car with food," W)j ci cki
recalls. Concerned about her privacy-Wjcicki was pregnant at the
time-Wjcicki insisted that her new tenants enter their offices through
t he garage door. The newy minted entrepreneurs not only had seed
capital; they could nowlay claimto the nost shopworn cliché in the
Val | ey-a garage address. As Google grew, so did its fame. The founders
rai sed additional capital (nearly a mllion dollars) fromvarious
wel | -connected angel investors-typically wealthy Valley businesspeopl e.
Advi ser David Cheriton cane in, as did Ram Shriram a forner Netscape
executive who had | aunched and sold a business to Amazon, where he was
wor ki ng as VP of busi ness devel opnment. Shriram becane a part-
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Internet su- perstar Jeff Bezos, to invest as well." In the nonths that
Googl e occupi ed Wjcicki's spare room the conpany focused on honing its
service and preparing for a larger round of financing. It was in this
makeshi ft office that Google en- tertained its first nmjor press
coverage-from Ti ne nagazi ne, which later included Google in its year-end
roundup of the "best cybertech of 1999." It was also during this
period-Cct ober 1998, to be ex- act-that Googl e advi ser Wnograd received
this e-mail froma manager at Netscape, which at the tinme was the

| argest and nost im portant destination on the Web: H Terry, Bunch of
us here at Netscape have been playing with Google. There is significant
interest in potentially using Google or a derivative as a search engine
for Netscape. Does this nake sense? Who are the people we should be

tal king to? Landi ng Netscape as a custoner would clearly be a coup, but
to serve such a custoner, Page and Brin needed nore engi neers. The
conmpany qui ckly grew to seven peopl e-Google Inc. was threaten- ing to
overrun Wojcicki's living space. "They were there at all tines of the
day and night," she recalled, and oftentinmes their cars bl ocked her
driveway. Neverthel ess, "they were very considerate tenants." Wjcick
recalls the boys helping Silverstein push his old Porsche 911 down the
driveway and into the street at three in the norning. The car was prone
to | oud backfires upon starting, and the teamdidn't want to wake her.
But Google inevitably outgrewits first office space. In the spring of
1999, the conmpany took up residence on University Avenue in the heart of
Palo Alto. Wth a real |ease and nearly ten enpl oyees, the new business
needed a nodel for generating cash, and that
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Kordestani, a talented executive he knew from his Netscape days. After
runni ng through a gauntlet of four-hour interviews with Page and Brin-
Kordestani recalls being grilled in what he called an "al nbst aca- demc
fashion"-he joined in early March as the first true business hire. O
course, it hel ped that before he earned his MBA (from Stanford, of
course), Kordestani had earned an undergraduate de- gree in electrica
engi neering. Wth Shriram and Kordestani's aid, Page and Brin began
plotting their strategy for bringing real noney- and real
visibility-into their young conpany. The Biology Major and the VCs In
March 1999, Sal ar Kamangar was finishing his second degree at Stanford,
in econom cs. He had already conpleted his first, in bio- |ogica
sci ences, but had decided he didn't want to be a doctor. And who could
bl ame hinf Al anyone at school was tal king about was the Internet
start-ups that originated on canpus-Jerry Yang and David Filo had done
it with Yahoo; Joe Kraus and his buddies had done it with Excite.
Kamangar was eager to join one. It seened everyone had a start-up idea,

i ncl udi ng Kamangar (his had to do with online advertising), but he was
smart enough to know that he needed experience first. So he headed over
to a start-up fair on Wiite Plaza, the center of canpus activity at
Stanford. Ka- nangar had been using the Google service for a while, and
he had heard that the founders would be there. Like nobst early users,

Ka- mangar thought Googl e provided nuch better results than either Yahoo
or Excite. Could lightning strike a third tine? Sergey Brin was nanni ng
t he Google booth that day, and Ka- mangar inpressed him "They only had
engi neering positions open," Kanmangar recalled, "but Sergey pronised to
wat ch out for nmy résunme if sonething el se opened up." Kamangar persisted
and managed to |land an interview at Google's University Avenue offices.
He offered to work for free-he just wanted the experience. Brin
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ni ne-t hough he insisted on payi ng Kamangar an hourly wage. It turned out
Brin had a project for Kamangar: Ram Shriram had |ined up neetings with
a slew of Silicon Valley venture capital- ists, and Googl e needed to put
toget her a presentation which would i npress the notoriously denmandi ng
financiers. Brin assigned Ka- mangar his first task: pull together the
presentation. The biology major had two weeks to make it happen. "I was
shocked and excited to be in the middle of it all,"” said Kamangar, now
director of prod- uct managenent for Google. Kamangar worked with Page
and Brin to bang out a presentation based on a live denpb. At this point
inits young life, CGoogle did not have a fl eshed-out business nodel, but
the prevailing nmethod of meking noney from search at conparabl e
conpani es |i ke Yahoo was sponsorshi p and banner ads. G ven Google's

al ready inpressive page views and prodigi ous growth (Kamangar esti nmated
that the site was growing at nearly 50 percent a nonth), it was not hard
to nake a case that were Google to take banner advertising, it would be
instantly profitable. Coupled with Google's clearly superior technol ogy
and star-studded |lineup of angel investors, the presentation was a hit.
As this was early 1999, the Internet bubble was in full swi ng. Venture
funds were swollen with noney, and despite the fact that Google had no
intention of becomng a portal, any deal with an In- ternet profile was
i n high demand. Page and Brin had a nunber of investors to choose from
and the firns they sel ected cenmented Google's inmage as a uni que conpany
in the Valley. Page and Brin persuaded two of the npbst conpetitive
top-tier firns-Sequoia Capital and Kl einer Perkins Caulfield & Byers
(KPCB)-to take the deal together. KPCB had al ready invested in ACL and
Excite, while Sequoia was already an investor in Yahoo. The firnms led a
$25 ml- lion round at a valuation of $100 nmillion (several smaller

pl ayers al so participated in the round). KPCB partner John Doerr-fanous
for fundi ng Amazon, anong many ot hers-and Sequoi a partner M chae

Moritz, who funded Yahoo, both took seats on the board.
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deal together, everyone in the industry takes note. The $25 million
round narked Google's arrival in the Valley. "Wen this deal hap- pened,
it launched Google into a class of its own," said Ron Con- way, an ange
i nvestor in the deal. Mchael Mritz, however, recalls his reasons for
i nvesting as nore calculating. "The investnment was done in part to help
Yahoo," he recalls. "It certainly wasn't because there was a business
nodel . At that tinme Yahoo thought of search as something [it] could out-
source. Wen we | ooked at Google, the idea was that it would power a | ot
of other sites, nobst notably Yahoo." Regardl ess of the initial reasons
Sequoi a or Kleiner invested, Brin and Page now had a $25 mllion war
chest. To celebrate, they revisited Burger King and had a neal together,
just as they had when Bechtol shei minvested. Google was now on the map,
but the conpany's extraordinary run had barely begun. Around this tinmneg,
Terry Wnograd received an e-nmail froma Stanford adnini strator, asking
about Larry Page's office space. Al graduate students in the conputer
sci ence depart- nent were assigned office space, and while Page and Brin
were offi- cially on |l eave, they still kept their connections to their
alma mater via their offices. The adninistrator was wonderi ng whet her
Page and Brin would be back for the fall senmester. Wnograd forwarded
the e- mail to Page with the question "Are you comng back in the fall?"

Page's response: "I think it is kind of unlikely that 1'll be back that
soon.” "I renenber the day they cleaned out their offices," Wnograd
recalls, adding that it took Page and Brin another year to actually

| eave Stanford. "I renenber that day because they were very di sap-

poi nted. They had this griml ook on their face[s] because they had to go
to Stanford with enpty boxes, and leave with themfull."



Page 91

Google I's Born 91 New Roles, Little Revenue Wth the funding finalized
in June 1999, Brin and Page found thenselves in new roles: |eaders of a
start-up expected to bring sig- nificant return to its investors.
Venture capitalists are well known for ruthlessness when it cones to
protecting their noney. As insurance, they often install their own
people in the CEO position, pushing aside the founders in the process.
Doerr and Moritz insisted that the conmpany quickly identify and recruit
a new CEO to repl ace Page, nuch as Ti m Koogl e had repl aced Jerry Yang at
Yahoo, or George Bell had replaced Joe Kraus at Excite. But finding a
person that everyone could agree upon would not be easy. Page and Brin
chafed at the idea of being told what to do by their new board nenbers.
Regar dl ess of the outcone of the CEO search, the new in- vestors
expected the founders to deliver a profitable business nodel. Wile they
were at Stanford, Page and Brin had spent nearly all of their tine

i mproving the service. Increasingly, however, the founders were pulled

i nt o debates about busi ness nodel s, sponsorship deals, partnerships, and
even the prospect of going public-a preordai ned event for conpani es that
t ook noney from high-profile VCs during the | ate-1990s |Internet boom"'2
Despite Kamangar's advertising presentation to the venture in- vestors,
Brin and Page were deeply suspicious of blending advertis- ing and
search. Indeed, in their academ c paper introducing Google, they wote:
In our prototype search engine one of the top results for [the search
term "cellular phone" is "The Effect of Cellular Phone Use Upon Driver
At- tention, "a study which explains in great detail the distractions
and risk associated with conversing on a cell phone while driving. This
search re- sult cane up first because of its high inportance as judged
by the Page- Rank al gorithm an approxinmation of citation inportance on
the Wb [Page, 98]. It is clear that a search engine which was taking
noney for show ng cellular phone ads would have difficulty justifying

t he page that
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of reason and historical experience with other nedia [Bagdi kian, 83], we
expect that advertising funded search engines will be inherently biased
towards the advertisers and away fromthe needs of the consuners. Over
time, the founders have clearly nade peace with their reservati ons about
advertising, but back in the early days, they were adanant that their
company not fall into the sanme trap as had the conpani es that spurned
them Google would never put advertisers ahead of its users. "W were
notivated to have the best possible search no matter what,"” Brin
recalls. "At the tinme that neant that if you had a banner ad, which was
by far the easiest way to generate noney off of search, that would nean
that the load and render tine of the page would increase significantly.
W were interested in avoiding that. W also felt like, well, the ad has
nothing to do with the search. Wiy would we show it? It's distracting."
This allergy to advertising, as Murritz phrases it, left the com pany
searching for a sustainabl e business nodel. Gven that the founders had
sl ammed t he door on portal dompretty nmuch the entire business nodel of
t he consuner Wb-the conpany was forced to try different approaches to
maki ng noney. The founders settled on an enterprise or origina
equi pnment man- ufacturer (CEM nodel - Googl e woul d becone a provider to
the larger sites interested in furnishing superior search results.
Kordestani was tasked with cutting deals across a broad swath of early
Internet players, but he found the going extrenely tough. Deals were few
and far between-an early win, Red Hat software, canme in at a paltry
$20, 000. Kordestani did | and Netscape as a partner, but the deal did not
push the young conpany into the black. Press coverage of Google often
gl osses over this fact, but the truth is that the conpany | acked a
vi abl e plan for making noney until early 2001. "There was a genuine
concern (at the board | evel) about where the revenues were going to come
from" says Shriram
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Google Is Born 93 "W really couldn't figure out the business nodel,"
adds Moritz. "There was a period where things were | ooking pretty bl eak.
W were burning cash, and the enterprise was rejecting us. The big li-
censes were very hard to negotiate. "As 1999 trickled by and we were
burning cash without a clearly illum nated path to revenues, there was
consi derabl e concern,” Moritz continues. "The benefit Google had was
that it had fairly low burn rate conpared to the behenoths [|i ke Yahoo].
We had enough cash, but it always rattles people when hundreds of

t housands of dollars a nonth go up in snoke and there is no bread on the
doorstep." The story of how Google found its business nodel-and its sub-
sequent rise to glory-requires a diversion into the history of another
conmpany, GoTo.com For while Page and Brin struggled with the notion of
turning search into a business, the founder of GoTo.com Bill G oss, saw
in search the seeds of an econom ¢ revol ution
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Cha ter A Billion Dollars, One Nickel at a Tine The Internet Gets a New
Busi ness Model Advertising mnisters to the spiritual side of trade. It
is great power that has been entrusted to your keeping which charges you
with the high responsibility of inspiring and ennobling the conmerci al
world. It is all part of the greater work of the regeneration and
redenpti on of mankind. -Calvin Coolidge, to the advertising industry Had
he just stuck to his guns, he'd be the one hailed as the revol utionary,
the one on the cover of every business nagazi ne, no, the cover of Tine
magazi ne, with a guest chair on Charlie Rose to boot: Bill G oss,
founder of the conpany with the nost anticipated PO in the history of
Wall Street, the nmad genius who rewote the rules of business and
rewired the way our culture understood itself. Indeed, had Bill G oss
not given up his argunment, had he just followed his gut, there m ght not
even be a Google. Brin and Page might have sold out to Yahoo or Excite
or Mcrosoft, or nerged with Ask Jeeves, or gone the way of
Altavista-sinking slowy into the dark oceans of corporate MA. | magi ne
that, a world with no Google. A world where Brin and Page, those
arrogant little upstarts, are no nore than forgotten footnotes in a much
grander story-
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finally proved hinmself beyond all possible doubt. Indeed, had this
version of history cone to pass, this very book would be tal ki ng about
how GoTo "transforned our culture.” Only it's not. Bill Gross has not
created tens of billions of dol- lars in narket value, at |east not yet,
and the trail of lawsuits and querul ous press clippings littering his
past are proof that he failed in his quest to get each and every one of
his investors fuck-you rich. But Bill Goss can quite legitimately claim
to have created the busi- ness nodel that nmade Google possible, in the
process reinventing pretty nuch the entire econom c cardi opul nonary
systemof the In- ternet. And at the end of the day, that's certainly
something. Wry, manic, and bespectacl ed, G oss is philosophical about
the matter. Brimring with a conspiracist's good-natured gl ee, he's eager
to pull you into his confidence. After all, while nost people have never
heard of the man, the conpany Gross founded | ater be- came Overture, a
pai d search giant sold to Yahoo in 2003 for nore than $1.6 billion. Not
a $30 billion I PO but not pocket change, either. Parallel Entrepreneur
By his own account, Gross has been starting conpani es since he was
thirteen. Hs problemwas never ideas. No, he, in fact, has way too many
of those. Hi s problemwas scal e-how could he possibly start conpani es as
gui ckly as he could dreamthem up? Goss started in a |inear fashion,
bui | di ng conpanies one at a tinme. He'd grow themtill he got bored or
distracted (or both); then he'd sell them He funded his first year of
coll ege by selling solar en- ergy conversion kits through ads in the
back of Popul ar Mechanics. Wile still an undergraduate (at the
California Institute of Technol- ogy in Pasadena), &G oss hacked up a new
hi gh-fidelity speaker de- sign and | aunched GNP, Inc., to sell his
creations (GNP stood for
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i ndication of Gross's sense of hunmor as well as an underdevel oped sense
of nodesty). But Gross had reason to boast: GNP, Inc., grew to claim
nunmber seventy-five on Inc. nagazine's 1985 list of the 500

Fast est - G owi ng Conpani es. Wien he graduated, he sold the speaker

busi ness to his college partners and started a software conpany that
presaged nmuch of the rest of his life's work. The conpany, G\P

Devel opnment, al- | owed conputer users to type natural |anguage comuands
that the conputer would translate into the arcane code needed to execute
spe- cific tasks. In other words, Gross's conpany created a programt hat
in essence let you "talk" to the conputer in plain English, as opposed
to conputer code. Goss's programwas a snmall step toward Silver-
stein's Star Trek interface (as discussed in Chapter 1)-the holy grai

of nearly everyone in search today. Gross's programworked with just one
application, Lotus 123, the precursor to spreadsheet titan M crosoft
Excel. It turned on a tantalizing idea: inmagine the day when you coul d
talk to your com puter in plain English, and it woul d understand and
execute your commands! Gross's approach was, in essence, a neat hack,
the kind of thing Ask Jeeves tried (and failed) to do in the search

busi ness a decade | ater. Because Lotus 123 was a |imted environment
with a structured set of input commands, Gross and his programers coul d
pretty much deduce nost of the natural |anguage that a user mght cone
up with. (You weren't going to ask Lotus 123 for pho- tos fromthe Mars
Rover, after all.) But GNP Devel oprment illustrated another side of

Goss: heis amn willing to bend the rul es of acceptabl e business
behavior to see his visions beconme reality. Wen the fol ks at Lotus
realized that GNP was onto sonething (about the time GNP hit a mllion
or so in sales, according to a 1998 Busi ness Wek report), Lotus sued.
The reason: GNP' s packagi ng was a bald copy of Lotus 123's | ook and
feel, and Lotus didn't appreciate GNP's turning tricks while wearing
Lotus's trade dress. But despite his faults, Goss is a hard man to hold
a
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was good for the tech giant. Lotus not only dropped the lawsuit; it
bought GNP for $10 million. Bill Goss had made his first fortune. Lest
his role as an i nnovator be obscured, it's worth restating this fact: in
1985, Gross was already working on a major piece of the search problema
natural | anguage interface. And after his conpany was sold to Lotus,

G oss stayed on, because Lotus offered himthe chance to focus on

anot her aspect of the search problem indexing. Now, back in the 1980s,
there was no Wb to index, but there was the personal conputer hard
drive. And while PCs held a nmere 20 or 40 nmegabytes of data at that

time, nost were already a ness of lost files and hopel ess organi zati ona
structures. Wat the PC needed was a search engine, and that's why G oss
i nvented Magellan. i Magellan was an early version of what is now known
as a file manager, a way to "search all your files on your hard disk
instantly,"” G oss explains. Sounds sinple, but in the md-1980s, this
was a pretty revolutionary idea. Magellan flattened out the file system
putting all files across DOS directories in one big view. It quickly
garnered thousands of fans, but |anguished after Lotus shifted focus
fromspreadsheets to its Lotus Notes groupware application. As Magellan
wi thered, Gross grew bored with |ife at a |arge conpany. At the sane
time, he realized his young son was growing up. So in the early 1990s,
he started a new conpany, Knowl edge Adventure, which focused on software
that hel ped kids to |l earn. Once again, G oss was working on a piece of
the search problem this tine, how people |earn (the nore you know about
that, the nore you can program a machine to hel p peopl e ask questions).
The conpany took off, becoming the world' s third-largest chil- dren's
software publisher. But G oss was not cut out to run a |large conpany, as
it provided no outlet for his volum nous ideas and end- |ess energies-in
fact, had he not left, many coll eagues say he woul d have been booted out
by the board. But Gross did | eave, and in 1996 Know edge Adventure was
sold to Cendant for $100 million.
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big | eagues, and his fortune had nultiplied tenfold. But he was
frustrated with the cycle of creating, building, then selling conpanies.
Thr ough Knowl edge Adventure he had net and befriended director Steven
Spi el berg, and he was fascinated with the way Spi el berg ran novie sets.
"He wal ks around all day using his brainpower to creatively enhance
things around him" Goss told Inc. magazine in 1997. "I1'd al ways

t hought you had to take the good with the bad. How audaci ous to think
that your job could be perfect all day |ong. But here was soneone doi ng
it." Inspired by Spielberg, Goss decided his dreamjob was to start a
conmpany that allowed himto start many conpanies in parallel-a business
i ncubator of sorts, an idea factory. The Internet was just starting to
take off, and Gross had far nore ideas than tinme to exe- cute them and
all of them he believed, could work. It was just a natter of tine
(never enough of it) and people (never enough good ones). What he needed
was a conpany that conpressed tine and | everaged people, a conpany that

| et busi nesses be conceived, proto- typed, and | aunched quickly. And so
in 1996, |dealLab was born. The I dea Factory Spend an afternoon with Bil

Goss in the lIdeaLab offices, and you'll get the sense that had he not
created | dealLab, he m ght have self- destructed. |dealLab is his
protective shell, his habitat, his carefully tended nest-it contains his

i deas, gives structure to his bouts of cre- ative energy, allows himto
breat he. |dealLab was (and renmi ns) a business incubator, but given its
birth at the onset of the Internet boom it quickly becane far nore than
that. For a brief nonent, |deaLab was a major hub not only of the
Internet industry, but of cutting-edge business theory to boot. G oss
theorized that the true value in enterprises lay in people, and that the
| abori ous process of starting businesses-fromhiring to finding office
space-didn't allow capital to efficiently realize that
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resources, and support needed to realize their ideas, and if an idea
failed, that was OK; the team would nove on to the next one. No nuss, no
fuss. "In ny earlier businesses | was always | ooking to assenble the
right team" Goss explains. "I thought, Wuldn't it be great if you
didn't have to do that every tine you had a business idea?" G o0ss set
out to build teans that could incubate businesses quickly. |IdeaLab began
rapidly prototyping his profuse outpouring of ideas and-in theory
anyway- pushed only those businesses that could succeed out the door and
on to greater glory as public conpa- nies. |deaLab seeded each conpany
to a maxi mum of $250, 000, nade introductions to other VCs, then kept a
mnority interest. As G-oss was fond of theorizing at the tinme, one big
hit would fund |IdealLab forever. Early on, it certainly seened as if
G oss woul d have his one big hit, and then sone. A partial listing of
t he conpani es | dealLab created reads like a to-do list for the Internet
econony, circa 1998: FreePC (giving away PCs on the idea that |nternet
services would pay the bill on the back end), CtySearch (local listings
and infor- mation), Tickets.com (selling tickets over the Internet), and
eToys (the Amazon of toys), anong many others. G oss even | aunched
answers. coma search engine "powered by humans." Sound famil- iar?
Yep-it was Google's Google Answers service, circa 1998. The investing
world loved Gross's ideas, and for a while anyway, it |oved his
conpanies as well. Ben Rosen, the forner chairnman of Conpag, was an
investor in ldeaLab and told Inc.: "There are very few exanpl es of
entrepreneurs who have started nore than one suc- cessful conpany-it's
really hard to think of any that have had two big hits. Bill has a
chance of having a dozen hits. | think in five years' tinme Bill Goss
will be as nmuch of a household name as any househol d nane in technol ogy,
even though today he's barely known outside of a very small circle.”
Five years later, of course, Google was the household nanme. But in 1998
and 1999, nmany of I|dealLab's conpani es went public in
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paper, &G oss and his investors got very, very rich. |deaLab was w dely
imtated as a nodel, as were its com panies (ldeaLab had one of the
first online pet supply companies, for exanple, as well as the first
online cooking site). In a very short time, |dealLab took in nore than a
billion dollars in capital froman inpressive slate of high-profile
funds and individuals, built dozens of businesses, and had filed pl ans
for its own PO valuing itself at an astonishing $10 billion. But Iike
so many | eaders of the early Inter- net era, Bill Goss was snoking a
little too much of his own stuff, and the party cane to an abrupt and
unhappy end. "For a while there it seenmed |like we could do an idea a
nmont h, " a sonewhat chastened G oss tells nme. "As long as the updraft was
continuing, it worked." But the updraft ended, the capital nmarkets
stopped fundi ng concept plays, and by the niddle of 2001, |de- alLab

i nvestors were left holding a shattered portfolio. They eventu- ally
filed suit, demanding that Gross |liquidate |IdeaLab and all its hol dings,
so they could at |east get sone of their noney back. For they saw in the
wr eckage of | dealLab one shining gemthat could help themrecoup at |east
some of their | osses, one conpany that was growing |like a weed despite
the carnage of the dot-com bust: Overture. GoTo.com A New Mddel for the
Wb If Google is a grand slam then Overture was a triple ripped through
t he gap: good, but the base runner didn't quite get hone. Founded in

|ate 1997 as GoTo.com Overture remains Bill Goss's greatest fi-
nanci al success-a conpany he built and sold not for $10 mllion, or even
$100 mllion, but for well over a billion dollars. G ven the scal e and

scope of such an achi evenent, you m ght expect (Gross to be ecstatic when
di scussing his prodigy. Instead, a tone of regret and a tinge of pain
shade his recollections, evidenced by small hesita- tions in his

ot herwi se exuberant deneanor. Overture was a hit, yes, but it mght have
been Google, or at least it could have tried to be.
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was broken, but the portals didn't seemto care. Google |ater proved
that search mattered, but when GoTo | aunched, Google was still an ob-
scure graduate school project, and conventional w sdom said search had
already had its day. By the tinme GoTo debuted, the nmarket was in
full-blown portal madness. Search was "good enough," Louis Mnier told
me in 2003, recalling the declining days of his brain- child AltaVista
with nmore than a hint of disdain in his voice. Search becane a problem
of sorts: executives knew that when sonmeone searched the web, chances
were he'd | eave the portal if he found sonething that matched his
intent. Hence, it wasn't in the por- tals' interest to inprove search
results. Sites that had built their audi- ence and traffic on
search- Al taVista, Yahoo, Excite, Netscape- shifted strategy and began to
act like nmedia properties jealous of their audience. (In fact, Tim
Koogl e, CEO of Yahoo at the tine, went so far as to brag in an anal yst
neeting that his search-related traffic was declining.) To further
consolidate their traffic dom nance, the portals par- |ayed their
over heated stock currency into an acquisitions binge, buying anything
that promised to extend their ability to be sticky- e-mail services,

vi deo services, hone-page building services. By the late 1990s, the
entire Internet world was in play. Yahoo, for exam ple, purchased
Ceocities, Broadcast.com Fourll, ViaWb, and sev- eral others, for a
total of nearly $10 billion between 1998 and 2000. As the portals
consolidated their grip on Internet traffic, de- nmand for that traffic
fromindependent e-commerce players soared. Acquiring traffic becane

expensi ve-the major portals charged mil- lions of dollars for rea
estate on their sites, and Internet companies, flush with VC and public
cash, lined up for the right to be there. The litany of traffic deals in

1998 and 1999 reads |ike a dot-com death march: CDNow spent $18.5
mllion for a deal with Lycos; Preview Travel $15 million for rea
estate on Excite; AutoConnect $17 million with ACL.
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than the fact it had the traffic in the first place. To nany in the

i ndustry, traffic was a uni- versal lubricant justifying Internet
valuations. In the late 1990s, several conpani es received venture
fundi ng and/ or managed to go public sinply by acquiring rights to rea
estate on portal sites |like Netscape or Yahoo.' As a result, innovation
in search | angui shed, and the tragedy of the comons prevail ed: spammers
qui ckly took control of the in- dexes. Search-engine spamirrel evant
listings pushed up the index by bad actors |l ooking to acquire free
traffic-remains a major prob- lemto this day. But although today's
maj or engi nes are increasingly sophisticated in their approaches to
conmbati ng spam in 1998 search-engi ne spamwas barely even under st ood.
Bef ore Googl e, nobst engi nes enpl oyed sinpl e keyword-based al gorithns to
determ ne ranking. Wile the actual computer science is a bit nore
conplicated, in essence they indexed the words on a particul ar page,

t hen matched those words to search phrases. It worked great for snall
controlled data sets, and as Altavista proved
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Internet. But once spammers (the adult-entertai nment industry in
particular) realized they could capture traffic for high-traffic
keywords |ike "cars" by hiding those keywords all over their sites
(often in small white letters on a white background, for example), the
nmodel qui ckly broke down. This is why, by late 1998, the majority of
results matching a search for "cars" on Lycos were porn sites. G o0ss
Sees an Opening Bill Gross watched spam gumup listings on the major
engi nes, and he surmised that the only way to conbat it was to attach
sone kind of inherent value to the process of searching. "Search nakes
mar- kets nore efficient,” Goss tells nme. "But by 1998, the spamin
search was so extrenme it wasn't working anynore." Wthout an economic
price associated with listings, he reasoned, spam woul d overrun the
system Force the friction of pricing into the equation, and the narkets
woul d start to behave rationall y.3 As spamworked its tendrils through
the lattices of nearly every mgjor search engine, executives at the
maj or portals sinply ignored it, as did the nainstream press, save the
odd rejoi nder about porn. In effect, the market had stopped val uing the
very nechani smthat was proven to drive traffic in the first place. As
stickiness becane all- inportant and as raw traffic nmetrics becane the
new currency of the Internet boom an opportunity opened up. G oss knew
that the e- commerce sites buying advertising on the portals were
failing to jus- tify their expenditures. And he thought he knew why.
Gross sensed there was a massive di fference between good traf-
fic-traffic that converted into paying custoners or |oyal users of a
service-and undifferentiated traffic: people who had cone to a site
because of spam bad portal real estate deals, or poor search-engine
results. At the tinme he was devel opi ng GoTo, &Gross had nore than a dozen
other Internet-related |IdealLab conpanies in various stages of execution
and all of them needed good traffic-custoners who
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the products or services his conpanies were offering. How, he wondered,
can one differentiate between good traffic and crap? &G oss becane
obsessed with garnering qualified traffic for his businesses, and he
devel oped GoTo.comwi th an eye toward solving that problem none of his
conpanies could afford multimllion- dollar deals with portals |ike ACQL
or Yahoo, and in any case Goss sensed, correctly, that those deals
woul d probably yield nore bad traffic than good. How m ght an online
business like CarsDirect or CitySearch buy the traffic it needed, when
it needed it, at a cost that made sense for that business? Solving this
pr obl em became GoTo's mission. Goss studied his |deaLab conpani es
traffic acquisition nunbers and conputed the costs of each conpany's
campai gns down to the single visitor. He noticed that with proper

nmai nt enance, |dealLab could buy decent traffic for its sites fromvarious
ad networks, running traditional banners, for between seven and ten
cents a click, or visit. Wen he got really good at managing his

canpai gns, he could drive that price per click to five cents or even
less. In other words, G-oss no- ticed that traffic could be had for
pennies, if you worked hard enough at it. "W used this great software
to nonitor all our traffic acquisi- tion efforts,” Goss recalls,
referring to Flycast, an advertising net- work and cost-per-click
tracking service that, like so many now defunct |nternet conpani es, was
about five years ahead of its time. As Goss watched the nmetrics dance
before his eyes, he began to sense what mght be called a true price
each of his conpanies would be willing to pay to obtain the right kind
of visitor-and he realized that his true price was far higher than the
cost of obtaining traffic through conventional banner adverti sing
approaches. Put sinply, it's not the quantity of traffic, G oss
realized; it's the quality. Any business would be willing to pay a | ot
nore than seven to ten cents a click for the right traffic! That
real i zati on becanme Gross's eureka nonment-a nonent
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adverti sing econony. For every single online business (even, it turns
out, por- tals), undifferentiated traffic is worth very little, but
specific traffic, traffic with an intent to act in relation to a

busi ness's goods or services, is worth quite a lot. G oss realized that
busi nesses will pay quite a bit to acquire the right kind of traffic.
Al'l he had to do was build an en- gine that created intentional traffic.
And here's where it all fit to- gether: the Internet already had a node
for an engine that created intentional traffic. It was called a search
engi ne. Only nobody seened to care about it anynore! Energized by his
insights, Gross set out to build a better search engine, one that would
bot h defeat spam and produce insanely rele- vant results. Together with
his | deaLab team G oss |ooked at human-edited approaches, as Yahoo had
d