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search and storage across time

looking back to look forward
"men more frequently need to be 

reminded than informed"
S. Johnson, Rambler 2

where we are going
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outline
beyond Babbage's dreams

internet as library

storage, preservation, order

cyclical progression

liberating information from books

modern storage and search
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beyond Babbage's dreams

1971, FTP, email

1972 bulletin boards
Berkeley "community memory project"

Leopold Records, Durant Ave

1980 usenet
towards peer-to-peer architecture

1982 minitel
a better phone book

1985 the well

8
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opening the net
1990, ARPANET shuts down

1991, NSF opens internet to commercial use

1995, NSF ends support of infrastructure

1995, Apache

1998, Internet Corporation for Assigned Names 
and Numbers (ICANN) established to oversee 

domain names and IP addresses9
Thursday, April 14, 2011
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towards the web
1945, Vannevar Bush

 "As We May Think"

"memex"

1965, Ted Nelson

"Hypertext"

10

Vannevar Bush
NSF

Ted Nelson
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www
towards a better phone book?

1990, HTTP

11

Tim Berners-Lee
CERN
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browsing
1993, NCSA Mosaic

Mark Andressen

CERN releases W3 technology

1994,  200+ HTTP servers; traffic up x 1,000

1994, Netscape

1995, Internet Explorer

12
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commercial service
gated communities

Mead Data Central/Lexis,1967/1973 

Compuserve, 1969/1977

Prodigy, 1984

AOL, 1983

13
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facebook?
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outline
beyond Babbage's dreams

internet as library

storage, preservation, order

cyclical progression

liberating information from books

modern storage and search
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a new library?
"the Internet ... is a library"

--Frances Cairncross, 

The Death of Distance, 1997

"the web is a global library  

produced by millions of people"

--Yochai Benkler, 

The Wealth of Networks, 2006 

15
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changing 
ideas of library?

"The Internet is a library with 

all the books on the floor." 

Librarian's Guide 

to Cyber Space

16
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problems of storage
"Additional tensions center on the problem of storage, 

preservation, and effective curation of data. In some 

sciences, the sheer volume of data created on an ongoing 

basis makes effective data retention and back–up a 

challenge of the highest order. This raises important 

questions of form and granularity. How much data, and in 

what form, must one reasonably preserve and document? The 

answer to this is tied in turn to questions of short– and 

long–term audience and purpose."

Jackson &co, "Understanding Infrastructure," 2007

17
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old problem, new tools?
1988, WAIS

1990, Archie

1992, Veronica (Gopher)

1994, Lycos

1995, Alta Vista, Yahoo

1996, Inktomi

1997,  Ask Jeeves

18
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problems of metadata
"Historical solutions to this problem have 

been distinctly human. ...For years now, the 

NSF... have exhorted their grantees to 

collect and preserve metadata — a 

prescription that has, for the same number 

of years, been routinely ignored or under–

performed. ... while of clear value to the 

larger community, metadata may offer little 

to nothing to those tasked with producing it 

and may prove costly and time–intensive to 

boot." 
19
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real change?
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yet another hierarchical officious oracle

real change?
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changing 
ideas of organization?

"To organize the world's 

information."

organize?

21
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outline
beyond Babbage's dreams

internet as library

cyclical progression

liberating information from books

modern storage and search

22
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cyclical theories
"The oscillation of information industries 

between open and closed"

Tim Wu, The Master Switch: 

The Rise and Fall of Information Empires, 2010

"Institutions develop social impulses ... 

the drive to innovate and the 

opposite drive to resist innovation"

Peter Burke, A Social History of Knowledge, 2000

"time binding" and "space binding"

Harold Innis, Empire and Communications, 1950
23

Harold Innis
1894-1952
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looking back or forward?

perennial issues?

too little to too much information?

competing ideas?
information wants to be free?

information needs to be constrained?
24

Stewart Brand

Seneca
1 bce - 65 ce
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old and new stories
"The second paid link pointed to the epic 

Gilgamesh ...[which], the site instructed 

me, recounts mankind's 'longing stretch 

toward the infinite.'  In my search for 

immortality, I had found the oldest known 

author in the history of Western 

civilization. ...

"to become immortal through 

words pressed in clay"

John Battelle, The Search, 2005 
25
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stored writings

Ebla (Syria) c 2250 bce

Babylon (Iraq) 15,000 tablets

Nineveh (Iraq) c. 650 bce

what was stored?

Ebla: accounts, lists, etc.

Nineveh: Gilgamesh

26

"as early as the second millennium BCE the 
Chinese had ... means of organizing and 

storing their written records."
Helliwell, 1998 

Oracle Bones
Anyang, c1100 bce
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pressed in clay?

time- to space-binding?

He came a far road, was weary, found peace,

and set all his labours on tablets of stone

...

See the tablet box of cedar,

Release its clasp of bronze

Lift the lid of its secret

Pick up the tablet of lapis lazuli and read out

the travails of Gilgamesh, all that he went through

--Gilgamesh,3000 bce 
27
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new technologies
Lyceum [Greece]

(Aristotle)

Pergamum 
[Turkey] 

(c 197 bce)
200,000 scrolls

Alexandria

430,000 volumes

28
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abundance & order
towards metadata

Zenodotus c248 bce
alphabetical ordering

Callimachus c240 bce
subject categories

Aristophanes c195 bce 
& Aristarchus  c153 bce

scholarly versions
editorial commentary

29
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fired clay to fired papyrus
Alexandria
who burned?

Tripoli
"At Tripoli ... three million books ... 

put to the flames by the Crusaders."

--Duncan Haldane, Islamic Bookbindings, 

1983

30
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another technological shift

questions of durability

1145, Roger of Sicily ordered all charters on paper to be 
copied to parchment then destroyed

1248, paper accepted by the notaries of Languedoc

enduring suspicion 
"The written word on parchment will last a 

thousand years.  The printed word is on paper.  

How long will it last?  The most you can 

expect of a book of paper to survive is two 

hundred years.  Only time will tell."

31
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one solution

time-binding to space-binding

lockss

"lots of copies keeps stuff safe"
32
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universal hopes
Conrad Gessner

Bibliotheca Universalis, 1545

[Latin, Greek, Hebrew]

"These Libraries in a few years, will be full 

and compleat, being furnished, not only with 

all the valuable and usefull Old Books in any 

Art of Science, but also with all the valuable 

New Books, so soon as every they are heard of 

or seen in the World"

James Kirkwood, 1699

33
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coming round

34

"experience not authority"

"nullus in verba"
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"experience not authority"

"nullus in verba"
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kunstkammer to museum

encyclopaedias

serendipity & abundance to 
selection & organization

35
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circling around 
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circling around 
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encircling
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encircling & exclusion
British library

law

business

science

38
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cataloguing

Dewey Decimal

Library of Congress  
Thomas Jefferson --Denis Diderot -- Francis Bacon

39

Edward Gibbon
1737-1794

Melvil Dewey
1851-1931
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10,000 ordered at a glance

40

William Wordsworth
1770-1850

Books ... 
illust of Classics
illust of Modern 
Languages

of Amusement
not referable to as 
Classics

Classics
History &co
Law & Politics
Modern Language
Natural History &c
Novels & Romances
Philosophy
Poetry
Translations
Voyages, Travels, &c

http://ocp.hul.harvard.edu/reading/highlights/highlight7.html
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outline
beyond Babbage's dreams

internet as library

cyclical progression

liberating information from books

modern storage and search
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breaking out

Notes & Queries, 1854, 1855
42

"The camera hound"
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crowd-sourcing
project gutenberg

Michael Hart

University of Illinois, 1971

store, search, circulate

43
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crowd-sourcing
project gutenberg

Michael Hart

University of Illinois, 1971

store, search, circulate

43

Pan --Knut Hamsun
And the huntsman is myself, and she will give me a glance of her eyes 
that I may understand. And when she comes, my heart knows all, and no 
longer beats like a heart, but rings as a bell. I lay my hand on her.

“Tie my shoe-string,” she says, with flushed cheeks. …

The sun dips down into the sea and rises again, red and refreshed, as if it 
had been to drink. And the air is full of whisperings.
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store, search, circulate
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opening up again

44
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opening up again
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round once more
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round once more
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institutional reliability
Let us consider the matter in this way:  If the wise man or any other man 

wants to distinguish the true physician from the false, how will he proceed? 

.... He will consider whether what [the physician] says is true, 

and whether what he does is right, in relation to health and disease?

... But can any one attain the knowledge of either 

unless he have a knowledge of medicine?

... No one at all, it would seem, except the physician can have this 

knowledge; and therefore not the wise man; he would have to be a 

physician as well as a wise man.

--Plato, Charmides

46
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outline
beyond Babbage's dreams

internet as library

cyclical progression

liberating information from books

modern storage and search
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old problem
new technology

"There is a growing mountain of research. 

But there is increased evidence that we 

are being bogged down today as 

specialization extends. ... A record if 

it is to be useful to science, must be 

continuously extended, it must be stored, 

and above all it must be consulted"

--Bush, "As we may think," 1945

48

Vannevar Bush
1890-1974
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something similar?
I will here, in the first place, contract into few Words, the 

whole summe of their Resolutions; which I shall often have 

occasion, to touch upon in parcels. Their purpose is, in short, 

to make faithful Records, of all the Works of Nature, or Art, 

which can come within their reach: that so the present Age, and 

posterity, may be able to put a mark on the Errors, which have 

been strengthned by long prescription: to restore the Truths, 

that have lain neglected: to push on those, which are already 

known, to more various uses: and to make the way more passable, 

to what remains unreveal'd. This is the compass of their Design. 

49
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memex

"A memex is a device in which an individual 

stores all his books, records and 

communications ... mechanized ... associative 

indexing ... his trails do not fade"

50
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loss of permanence 
"The overwhelming pressure of mechanization 

evident in the newspaper and the magazine, has 

led to the creation of vast monopolies of 

communication. Their entrenched positions 

involve a continuous, systematic, ruthless 

destruction of elements of permanence 

essential to cultural activity."

--Harold Innis, Changing Concepts of Time, 

1952

51
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know when to hold 'em
"Up until now most search engine development 

has gone on at companies with little 

publication of technical details. This causes 

search engine technology to remain largely a 

black art and to be advertising oriented. .. 

we have a strong goal to push more 

development and understanding into the 

academic realm."

52
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capturing eyeballs

 "We lose money on our circulation by itself 

considered but with 20,000 subscribers we can 

command such Advertising and such prices for 

it as will render our enterprise a 

remunerating one."

--Horace Greeley, New York Tribune, 1841 

53

Horace Greeley
1811 - 1872
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discerning eyeballs
"Nast reasoned: ’If you had a tray with two 

million needles on it, and only one hundred and 

fifty thousand of these had gold tips, which you 

wanted, it would be an endless and costly 

process to weed them out. Moreover the one 

million, eight hundred and fifty thousand which 

were not gold-tipped would be of no use to you, 

they couldn’t help you. But if you could get a 

magnet that would draw out only the gold ones, 

what a saving!’. Vogue was to be the magnet that 

attracted the gold."

Cox & Mowatt, "Vogue in Britain," 2011
54

Condé Nast
1873-1942
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magnet's for 
gold-tipped needles

gmail accounts

igoogle

google docs

search histories
cookies ...

facebook accounts

55
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storage and search

56
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and who is 
searching for what?

and should we worry?

"You have zero privacy.... Get over it!" 

Scott McNealy, Sun Microsystems

"If you have something you don't want anyone 

to know, maybe you shouldn't be doing it in 

the first place."

Eric Schmidt, Google

57
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Olivia
Google definitely is NOT throwing away millions of dollars of its spending in keeping track of me. Google 
definitely knows that I am female, in the late teens/early adulthood. I first searched McDonalds to see if 
Google knew that I am located in Berkeley. Obviously Google did because out popped a map of all the 
closest McDonalds to where I live. I decided to turn off the location-aware browsing, log out of gmail, and 
delete all my cookies. I typed in McDonalds into Google again and the same thing popped up. Either I did 
not do it correctly or Google is just really smart. Another way they use our info is by looking at our IP 
address, so I think that’s how they know where I am. I decided to type in “clothes” next into the Google 
Search bar. Delias, Forever21, and Bluefly were the first three on the search list. How did Google know 
that one of my favorite places to shop is Forever21? Then Google listed places with clothes near Berkeley, 
CA. I did the exact same search with my gmail turned off again, and history and cookies deleted but the 
same results came up. I guess that my IP address had something to do with that again. I decided to try Bing 
and Yahoo with the same search of “clothes.” Instead of clothes that was relevant to me, Bing’s search 
results came up with “How to Wash Clothes” and “Listings for Clothes near Pinole, California.” First of 
all, I don’t even know where Pinole is. I decided that I like Google a lot more because Google knew me 
better. Bing’s results were things that I was not interested in at all. I did the same search at Yahoo, and 
there were some clothes ads as well as clothe near Ukiah, CA. Once again, I don’t know where Ukiah was. 
Google was right on target when it showed me clothes stores in Berkeley. Even though I deleted all my 
history and cookies on these searches, Google still seemed to know where I was, my gender, and also 
showed me results on clothes that is relevant to my age. Bing and Yahoo definitely did not have results that 
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Austen & Monica
 For this assignment, I worked with my classmate, Monica Miyasato to compare how our Google search results would 
differ based on information google has gathered on our search habits, biographical information and physical location.  
Monica and I are similar in that we are both UC Berkeley students, we both have Google Mail and Facebook accounts, 
and we both use the Google Chrome web browser.   However, we differ in sex, location (I live in Berkeley, while she 
lives in Stanford), and nationality (Monica spent most of her life in Peru, while I have lived in the United States for my 
entire life).   We hypothesized that Google would know about our information, and therefore give us different results. 
To test this, we searched for the general term, “music,” on our home computers.  Both of us were logged in to our 
Google Mail accounts at this time. We chose the term “music,”  because it is a general term that has so many genres 
and niches for every demographic.  Based on our differences, we wanted to see if Google would try to guess which 
type of music genre or scene would be most pertinant to us. The majority of my search results pertained to free music, 
even in the advertisements.  This may be due to the fact that people in my demographic are becoming less likey to pay 
for music.  One ad promoted Silicon Valley music events, suggesting that Google would know that I would live at least 
within driving distance.  Monica’s search results were drastically different.  The majority of her search results 
pertained to music of Peru, despite the fact the “Peru” was not a search term she entered, and that the search was 
conducted from an American computer in an American city. The attached screenshot verifies this.  In addition, while 
my search results gave me six advertisements, her search results only yeilded two.  Logged out of my Gmail account, 
my search results came up more or less the same, albeit with only one advertisement.  When Monica logged out of her 
Gmail account, her search results drastically changed.  None of her search results pertained to Peru, and now she had 
seven advertisements.   Our search results were now identical, except for the advertisements.  When we turned our 
cookies off, we both had the same results and the same advertisements, although Google still knew our locations.  We 
conducted the search again using the Mozilla Firefox web browser with the same results.  From these tests, it is clear 59
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differ based on information google has gathered on our search habits, biographical information and physical location.  
Monica and I are similar in that we are both UC Berkeley students, we both have Google Mail and Facebook accounts, 
and we both use the Google Chrome web browser.   However, we differ in sex, location (I live in Berkeley, while she 
lives in Stanford), and nationality (Monica spent most of her life in Peru, while I have lived in the United States for my 
entire life).   We hypothesized that Google would know about our information, and therefore give us different results. 
To test this, we searched for the general term, “music,” on our home computers.  Both of us were logged in to our 
Google Mail accounts at this time. We chose the term “music,”  because it is a general term that has so many genres 
and niches for every demographic.  Based on our differences, we wanted to see if Google would try to guess which 
type of music genre or scene would be most pertinant to us. The majority of my search results pertained to free music, 
even in the advertisements.  This may be due to the fact that people in my demographic are becoming less likey to pay 
for music.  One ad promoted Silicon Valley music events, suggesting that Google would know that I would live at least 
within driving distance.  Monica’s search results were drastically different.  The majority of her search results 
pertained to music of Peru, despite the fact the “Peru” was not a search term she entered, and that the search was 
conducted from an American computer in an American city. The attached screenshot verifies this.  In addition, while 
my search results gave me six advertisements, her search results only yeilded two.  Logged out of my Gmail account, 
my search results came up more or less the same, albeit with only one advertisement.  When Monica logged out of her 
Gmail account, her search results drastically changed.  None of her search results pertained to Peru, and now she had 
seven advertisements.   Our search results were now identical, except for the advertisements.  When we turned our 
cookies off, we both had the same results and the same advertisements, although Google still knew our locations.  We 
conducted the search again using the Mozilla Firefox web browser with the same results.  From these tests, it is clear 59
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extracts
Si Wang	



“weekend”:  I got two hits for a horror convention which she did 

not get.  I’m not sure why I have these results.  I like horror 

books but how did Google get that?

“underwear”:  Interestingly, both of our top hits involved male 

underwear.

Annie Tung:
Most of these pictures were from an event 3 years ago....things 

on the internet really DO last forever, especially on Google. 

Jonathan Ko:
Slightly different ads showed up for a male user vs. female user 

for the search "gifts." The male user was offered 'Gifts for 

her', while the female user was asked 'Not sure what to get 

mom?'
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extracts--waste of money
Erin Donaldson:
when I searched "concert tickets," I came up with simple 

ticketing sites (Ticketmaster et al), many of which were 

advertising a Taylor Swift concert in Texas. (I am by no means 

a Taylor Swift fan, and I have never been to Texas in my 

life.) Perhaps "concert tickets" was too vague and Google was 

left only with my gender and the knowledge that tickets to 

this particular concert are selling well among women. I would 

conclude, then, that Google understands my location and most 

likely my gender, but it struggles to go beyond that.

Kimberly Cheng:
However, if other’s results were similar to what I saw with 

the Google search engine, then I would say that Google was 

wasting its money.
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extracts--money well spent
Alexander Huang:

It seems that Google IS VERY GOOD at finding out what I constantly 

search for. After doing this exercise, Google was very good at 

deducing I am a college student that is looking for cheap books and 

also cheap computer parts, 2 things I am constantly searching for. 

I actually asked my mom who is in new york right now and it was 

interesting to see with cookies turned off, she had fairly random 

ads. But when cookies turned on, we both were amazed at after a few 

searches, all of the ads were very related to what we were 

searching for.

Ha Jun
it is pretty fascinating that Google can keep track of my location, 

age, and gender in order to gauge my potential interests as its 

search results, it is also pretty scary how much information is 

kept about me. 62
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recording and secrecy?
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unfading
In March 2007, Google confirmed that since its inception it 

had stored every search query every user ever made and every 

search result she ever clicked on. Google remembers 

forever. ... This is the temporal version of a panoptic 

society, in which everything is being watched; it is a society 

in which most of what is being recorded and collected is being 

preserved. Regardless of other concerns we may have, it is 

hard to see how such an unforgetting world could offer us the 

open society that we are used to today.

--Mayer-Schönberger
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get lost
"For almost all of human history, most of 

what humans experienced was quickly 

forgotten. Today, however, retention of 

digital data is (relatively) easy and cheap. 

As a consequence, and absent other 

considerations, we keep rather than delete 

it. ... I propose that we shift the default 

when storing personal information back to 

where it has been for millennia, from 

remembering forever to forgetting over time."

--Mayer-Schönberger 
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public-private partnerships
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technology &
goodhart's law
footprints in the snow

Any observed statistical regularity will 

tend to collapse once pressure is placed 

upon it for control purposes.
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technology and the 
sorcerer's apprentice
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coming up
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