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Motivation

e What do web archive users look for and where
do they come from?
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Methodology
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Data Set

* Six million records from Internet Archive’s
Wayback Machine web server logs of
February 2, 2012

Data set statistics

Embedded | Null Robots
Resources | Referrers

99% 43% 47% 33% 51% 12% 4% 1.5% 18.8%

\ 2

The percentage of humans
and robots remaining
after cleaning
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Sample from 6pm-midnight
(prime Internet hours)

03:00 UTC
NY o NY
LA

Berlin Sao Paulo
Rio
Mexico City

Montreal
LA
Moscow

18:00 UTC
Moscow
Berlin
Rome 13:00 UTC
London Tokyo
Lisbon Seoul
Madrid Hong Kong
Cairo Shanghai

Delhi Tokyo Beijing
Mumbai °
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Wayback Machine Access Logs

0.247.222.86 - - [02/Feb/2012:07:03:46 +0000] "GET
http://wayback.archive.org/web/*/http://www.cnn.com
HTTP/1.1" 200 96433 "http://www.archive.org/web/web.php"
"Mozilla/5.0 (Macintosh; Intel Mac OS X 10 6 8)
AppleWebKit/535.7 (KHTML, like Gecko) Chrome/16.0.912.77
Safari/535.7"

* Client1P:0.247.222.86

e Access time: 02/Feb/2012:07:03:46 +0000

* HTTP request method: GET

* URI: http://wayback.archive.org/web/*/http://www.cnn.com
*  Protocol: HTTP/1.1

* HTTP status code: 200

* Bytes sent: 96433

* Referring URI: http://www.archive.org/web/web.php

* User-Agent: Mozilla/5.0 (Macintosh; Intel Mac OS X 10_6_8) AppleWebKit/535.7 (KHTML, like
Gecko) Chrome/16.0.912.77 Safari/535.7
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Wayback Machine Access Logs

IPs anonymized by Internet Archive
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Pre-Processing

e Data Cleaning
e Session ldentification
¢ RObOt DEteCtiOn AlNoamany 2013
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Data Cleaning

0.11.160.135 [02/Feb/2012:00:01:03] "GET
http://web.archive.org/web/20070519015308/http

://www.jcdl.org/ HTTP/1.1" 200 2137 "-"
"Mozilla/5.0"

0.11.160.135 [02/Feb/2012:00:01:03] "GET
http://web.archive.org/web/20070519015308im /h

ttp://www.jcdl.org/images/jcdl2007-edie. jpg
HTTP/1.1" 200 2137 "-" "Mozilla/5.0"

0.11.160.135 [02/Feb/2012:00:01:03] "GET
http://staticweb.archive.org/images/toolbar/wa

yback-toolbar-logo.png HTTP/1.1" 200 3700 "-"
"Mozilla/5.0"

0.151.147.108 [02/Feb/2012:00:01:03] "GET
http://web.archive.org/web/20100102003557/abou
t:blank HTTP/1.1" 302 0 "www.xx.com"
"Mozilla/4.0"

0.26.129.146 - - [02/Feb/2012:00:01:54] "GET
http://web.archive.org/web/20140004100000/http
://www.jcdl.org/ HTTP/1.1"™ 302 0 "-"
"Mozilla/5.0"
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Embedded Resources
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Joint Conference on Digital Libraries
Upcoming Conference: JCDL 2013: July 22-26_ Indianapolis. IN

About Sponsors Steering Committee Upcoming Events Past Conferences £

Upcoming Events

Welcome to JCDL

The Joint Conference on Digital Libraries (JCDL) is a major international forum focusing on
digital lioraries and associated technical, practical, and social issues. JCDL enhances the
tradition of conference excellence already established by the ACM and IEEE-CS by
combining the annual events thatthese professional societies have sponsored on an
annual basis, the ACM Digital Libraries Conferences and the IEEE-CS Advances in Digital
Libraries Conferences.
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Content-Length: 0

Connection: keep-alive

set-cookie: wayback_server=10; Domain=archive.org; Path=/; Expires=Thu, 01-Aug-13 19:48:59 GMT;
Location: /web/20130114160045/http://www.jcdl.org/

0.26.129.146 - - [02/Feb/2012:00:01:54] "GET Welcome to JCDL Upcoming Events
http://web.archive.org/web/20140004100000/http
2/ /WwWw. j cdl. org/ HTTP/1.1"™ 302 0 "-" Thg Joipthnference on Qigital Libra.ries (JCD‘L) isa majorint.ernational forum focusing on o RCDL 2013 150 All-Rus¢
" ; " digital lioraries and associated technical, practical, and social issues. JCDL enhances the Conforance Yaros iRy
Mozilla / 5.0 tradition of conference excellence already established by the ACM and IEEE-CS by _17.2013
- combining the annual events that these professional societies have sponsored on an ath
annual basis, the ACM Digital Libraries Conferences and the IEEE-CS Advances in Digital ¢ JCDL 2013: 13 ACWIEE
Libraries Conferences. Conference on Digital Lidl
Indianapalis. IN. July 22-2 _
. - THT. e
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http://web.archive.org/web/20070519015308/http:/www.jcdl.org/
http://web.archive.org/web/20070519015308im_/http:/www.jcdl.org/images/jcdl2007-edie.jpg
http://staticweb.archive.org/images/toolbar/wayback-toolbar-logo.png
http://web.archive.org/web/20100102003557/about:blank
http://web.archive.org/web/20140004100000/http:/www.jcdl.org/
http://web.archive.org/web/20130114160045/http:/www.jcdl.org/
http://web.archive.org/web/20130114160045/http:/www.jcdl.org/

Requests that had 3xx Status Code

0.11.160.135 [02/Feb/2012:00:01:03] "GET
http://web.archive.org/web/20070519015308/http

http://web.archive.org/web/20130114160045/
http://www.jcdl.org/

://www.jcdl.org/ HTTP/1.1" 200 2137 "-"
"Mozilla/5.0"

Joint Conference on Digit x §

@p?01:03] "GET

] web archlve org/v

m—
':hnp.: www.jodl.org @

veb/ _Lu\l_-l‘ouC-owh) vw.jcdl.org/

€ C f

INTERNET ARCMIVE

auBachaching

238 captures { 4 14 ’
17 Aug 00-27 Jun 13 stk o odb e oldl b nlll‘lliun - JI-I | 2011

HTTP/1.1" 200 a/5.0"
0.11.160.135 20 2 »1:03] "GET
http://staticweb &g g/images/toolbar/wa

yback-toolbar-1log
"Mozilla/5.0"

01:03] "GET

0.151.147.108 C NReb/20J#“ =
http://web.archivw, ;

t:blank HTTP/1.
"Mozilla/4.0"

" - JW . XX .Com

0.26.129.146 —Feb/ 00:01:54] "GET

http://web.arch 0140004100000/http

://www.jcdl.org/ 302 0 "-"
"Mozilla/5.0"
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Joint Conference on Digital Libraries
Upcoming Conference: JCDL 2013: July 22-26_ Indianapolis. IN

Past Conferences A

Sponsors Steering Committee Upcoming Events

Upcoming Events

Welcome to JCDL

The Joint Conference on Digital Libraries (JCDL) is a major international forum focusing on
digital lioraries and associated technical, practical, and social issues. JCDL enhances the
tradition of conference excellence already established by the ACM and IEEE-CS by
combining the annual events thatthese professional societies have sponsored on an
annual basis, the ACM Digital Libraries Conferences and the IEEE-CS Advances in Digital
Libraries Conferences.

« RCDL 2013: 151 All-Rus:
Conference, Yaroslavl, Ru
-17.2013

. MﬂlACMIIEE
Conference on Digital Lid

TAR AAAAL b kit

m

Indianapalis. IN. July 22-2 _



http://web.archive.org/web/20070519015308/http:/www.jcdl.org/
http://web.archive.org/web/20070519015308im_/http:/www.jcdl.org/images/jcdl2007-edie.jpg
http://staticweb.archive.org/images/toolbar/wayback-toolbar-logo.png
http://web.archive.org/web/20100102003557/about:blank
http://web.archive.org/web/20140004100000/http:/www.jcdl.org/
http://web.archive.org/web/20130114160045/http:/www.jcdl.org/
http://web.archive.org/web/20130114160045/http:/www.jcdl.org/

Session: Set of Web Pages Requested
by a Particular User

[ pyee——e—

€ 5 C # [ webachveor

http:iicnn.com Go Waybackl

Uabachmasnne :

CMN\World

Egypt braces for anti-government
protests
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Session: Set of Web Pages Requested
by a Particular User

[~ arcweorgwebrn x
€ 5 C # [ webachveor

- N
11—

CMN\World

e m=e R ‘_ - T e - 7 [
Egypt braces for anti-government A e e Pt =
protests . -~

o R —

Time between two
requests < 10 mins
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Session ldentification

e Threshold timeout: 10 minutes v etal. 2007

Spiliopoulou et al. 2003

* Grouping: based on the IP and User-
Agent

Who and What Links to the Internet Archive



Robot Detection is a Big Challenge

I’'m not a

robot /(
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User-Agent Check

0.182.141.149 - -
[(02/Feb/2012:00:01:51 +0000] "GET
http://wayback.archive.org/web/199906
01000000*/http://www.belizefirst.com/

HTTP/1.0" 200 98507 "-"
"Python-urllib/1.17"

Who and What Links to the Internet Archive



Number of User-Agents per IP
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Number of User-Agents per IP

o
o | " .
(o] I
[ | I
100, One IP with User-Agent >20 = lying Robot
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Robots.txt File

e Session that contains an access for robots.txt
is a robot

0.182.141.149 - - [02/Feb/2012:06:20:46 +0000] "GET
http://web.archive.org/robots.txt HTTP/1.0" 200 125 "-"
"Mozilla/5.0 (compatible; MJl2bot/v1.4.1;
http://www.majesticl2.co.uk/bot.php?2+)"

0.182.141.149 - - [02/Feb/2012:06:20:19 +0000] "GET
http://wayback.archive.org/web/*/http://www.devilscafe.in
HTTP/1.1"™ 404 2168 "-" "Mozilla/5.0 (compatible;

MJl2bot/v1.4.1; http://www.majesticl2.co.uk/bot.php?+)"

0.182.141.149 - - [02/Feb/2012:06:21:19 +0000] "GET
http://wayback.archive.org/web/*/http://www.genie.co.il
HTTP/1.1"™ 200 96205 "-" "Mozilla/5.0 (compatible;

MJ12bot/v1.4.1; http://www.majesticl2.co.uk/bot.php?+)"
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6 Requests, 2 Seconds = Robot

0.182.141.149 - - [02/Feb/2012:07:00:01 +0000] "GET
http://wayback.archive.org/web/*/http://www.cnn.com HTTP/1.1" 200 106433 “-"
"Mozilla/5.0 (Macintosh; Intel Mac OS X 10 6 8)

0.182.141.149 - - [02/Feb/2012:07:00:01 +0000] "GET
http://wayback.archive.org/web/*/http://www.bbc.com HTTP/1.1" 200 566433 "-"
"Mozilla/5.0 (Macintosh; Intel Mac 0S X 10 6 8)

0.182.141.149 - - [02/Feb/2012:07:00:02 +0000] "GET
http://wayback.archive.org/web/*/http://www.google.com HTTP/1.1" 200 96433 "-"
"Mozilla/5.0 (Macintosh; Intel Mac O0S X 10 6 8)

0.182.141.149 - - [02/Feb/2012:07:00:02 +0000] "GET
http://wayback.archive.org/web/*/http://www.yahoo.com HTTP/1.1" 200 933333 "-"
"Mozilla/5.0 (Macintosh; Intel Mac O0S X 10 6 8)

0.182.141.149 - - [02/Feb/2012:07:00:02 +0000] "GET
http://wayback.archive.org/web/*/http://www.bing.com HTTP/1.1" 200 964333 “-"
"Mozilla/5.0 (Macintosh; Intel Mac O0S X 10 6 8)

0.182.141.149 - - [02/Feb/2012:07:00:3 +0000] "GET
http://wayback.archive.org/web/*/http://www.jcdl.org HTTP/1.1" 200 123233 “-"
"Mozilla/5.0 (Macintosh; Intel Mac O0S X 10 6 8)

\LD
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3 Requests, 520 Seconds
(9 Minutes) =2 Human

0.11.160.13 - - [02/Feb/2012:07:00:00 +0000] "GET
http://wayback.archive.org/web/*/http://www.cnn.com HTTP/1.1"™ 200 106433 "-"
"Mozilla/5.0 (Macintosh; Intel Mac OS X 10 6 8)

0.11.160.13 - - [02/Feb/2012:07:03:46 +0000] "GET
http://wayback.archive.org/web/20100330042821/http://www.cnn.com HTTP/1.1" 200
566433 " http://wayback.archive.org/web/*/http://www.cnn.com" "Mozilla/5.0
(Macintosh; Intel Mac O0S X 10 6 8)

0.11.160.13 - - [02/Feb/2012:07:08:00 +0000] "GET
http://wayback.archive.org/web/*/http://www.cnn.com HTTP/1.1" 200 96433 "
http://wayback.archive.org/web/*/http://www.cnn.com”" "Mozilla/5.0 (Macintosh;
Intel Mac OS X 10 6 8)

i R
GALD
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mage-to-HTML Ratio

C=aEel =X )
Joint Conference on Digit x § % ‘!
<« C N | 1 web.archive.org/web/20130114160045/http://www.jcdl.org/ Qi =

INTERNETY ARCMIVE

h p:/Awww.jodl.org, @ | DEC

12(f8 captures ll || |
17fhog 00- 27 Jn 13 srth o ondlsernn olldl B ll"Jlll .- - sad | 2011

m

If | download .JE’JJ%,O" Joint Conference on Digital Libraries
these, I'm

e Upcoming Conference: JCDL 2013: July 22-26 Indianapolis, IN
not a robot

Welcome to JCDL Upcoming Events
The Joi_nt Conference on Qigital Libraries (JCDL)is a major.international forum focusing on o RCDL 2012 1510 Al-Rus:
digital libraries and associated technical, practical, and social issues. JCDL enhances the

- ; Conference. Yaroslavl. Ru
tradition of conference excellence already established by the ACM and IEEE-CS by _17. 2013

combining the annual events thatthese professional sccieties have sponsored on an th
annual basis, the ACM Digital Libraries Conferences and the IEEE-CS Advances in Digital ¢ JCDL 2013: 135 ACMIEE
Libraries Conferences. Conference on Digital Lidl

Indianapolis. IN. July 22-2
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Image-to-HTML Ratio

* The ratio between the number of image files
and the number of HTML files per session

* Robots sessions are less than 1:10 image to
HTM L rat|0 (Stassopoulou et al. 2005)
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~ J Waukgekmacning
\

*  Who link to the archive?

* How do people reach web archives?
*  Why they link to the Archive?

*  Deep links?

Check the
Status Code

v

No Foit:]nd Yes
Archive

Check the Check status

language of the code on the

archived page live web

\%
No Found Yes
on Live
Web
l W
finish Check the ,CheCk )
language existence in
other archives
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Languages for Pages in the Archive

Language Humans| Language Robots
English 71.7%| English 72.4%
Japanese 5.5%| Russian 7.0%
German 3.6%| German 3.1%
Vietnamese  2.9%| Spanish 1.9%
Russian 2.3%| French 1.8%
Portuguese 2.1%| Vietnamese 1.7%
French 2.1%| Japanese 1.5%
Spanish 1.9%]| Polish 1.5%
Bengali 1.8%| Portuguese 1.3%
[talian 0.9%| Thai L.1%| o248

Who and What Links to the Internet Archive
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Languages for Requested Pages

NOT in the Archive

Language Humans| Language Robots
English 66.9%| English 62.2%
Russian 7.9%| Russian 11.1%
German 5.4%| German 3.8%
Japanese 5.1%| Indonesian  3.1%
Spanish 2.5%| Polish 2.5%
Polish 2.3%| Vietnamese 2.2%
Romanian 1.6%]| Spanish 2 0%
French 1.2%| Thai 9%
[talian 0.8%| French 8%
Portuguese  0.7%| Dutch 1%

Who and What Links to the Internet Archive
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Most Languages Self-Link

Bengali Vietnamese

German

%0t

50%
Se0b

Japanese
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The Existence of the Archived
Pages on the Live Web

_w

URI-Rs available on live web

URI-Rs missing from live web

36.4% 62.5%

63.6% 37.5%

AN

Humans come to the archive
because they can’t find web
pages on the live web
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The Existence of Unarchived Pages
on the Live Web

_w

URI-Rs available on live web 25.4% 33.2%

URI-Rs missing from live web 74.6% 66.8%

Who and What Links to the Internet Archive



Existence in Other Web Archives

Internet Archive (2013) 56,503 1,657,264

The National Archives 787 15,354
ArchiefWeb 47 18,347

41 4,682
UK Web Archive 38 12,277
Library of Congress 35 1,092
WebCite 29 1,104

The number of the requested pages
not in the archive is 211,825 (2012)
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82% of Human Sessions Have Referring URIS

12.9% Wikipedia
11.9% IA Home Page
10.2% Social News Web Site
9.9% Search Engine
1.5% Polish Studies
1.4% Wikipedia
1.2% Humor Site
1.1% Urban Legends Reference Pages
0.9% Social Media
0.9% Crocheting Hobbies

en.wikipedia.org
archive.org

reddit.com

google.TLD
info-poland.buffalo.edu
de.wikipedia.org
cracked.com
snopes.com
facebook.com

crochetpatterncentral.com

Who and What Links to the Internet Archive



Many European Domains Link to 1A

o |com Lo Lnet Lp lru_lde ledu Lo luk Linfo
45.4% 33.9% 8.4% 1.8% 14% 14% 11% 0.7% 0.6% 0.5%

The top 10 TLDs of the referrers.

€MD lcom Luk lde lca lip Lol ni Lt b
56.7% 6.0% 53% 4.8% 3.7% 22% 19% 1.7% 1.5% 1.4%

The top 10 ccTLDs of Google search referrers.
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Most of the Links (86%) Are to Mementos

Out histary in depth - Cor X

€& — C f  []wwwgoogle.com/about/company/history/

Google

About Google  Company

Company overview

History
Wha we are 1995-1997 - 1998 - 1999 - 2000 - 2001 - 2002 - 2003 - 2004 - 2005 - 2006 - 2007 -~ 2008 - 2009 -
2010 - 2011 - 202 - 2013
Our culture
Locations 1905-1997
Management
team 1285 Larry Page and Sergey Brin meet at Stanford. (Lary, 22, 2 U Michigan grad, is considering the school;
Sergey, 21, is assigned to show him around.) According to some accounts, they disagree about almost
What we believe everything during this first meeting
What we do 1996 Larry and Sergey, now Stanford computer science grad students, begin collaborating on a search engine m Google!
called BackRub.
il
BackRub operates on Stanford servers for more than a year—eventually taking up too much bandwidth to (- c ﬁ
suit the university i
INTERNET ARCHIVE
1287 Larry a p that the BackRub search engine needs a new narme. After same brainstorming, n'almmmm
they go play on the word "googol " a mathermatical term for the number represented by
the num w100 zeros, The uge of the term reflects t%iw mission to organize a seemLuﬂv x:

npany gl 7 ™

Histary

Our history in depth

Get the details, year by year, on Google's growth as a company over more than a decade.

x

[ web.archive.org/web/19990125084553/alpha.google.com/

ih?tp:l/alphatgoogle.comi 1

2 captures I

Google!

BE T A
Search the web using Google!

[Google Search | [I'm feeling lucky |

Special Searches
Stanford Search
Linux Search

Copyright 1999 Google Inc.




Significant Bias for the Recent Past

o
o _ : :
© | —— Available on live web
---- Pointed to by referrer
o
o |
o
m k.
N
o’
-
®
o
D -
([9]
D | M

1996 1998 2000 2002 2004 2006 2008 2010
Year
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For 83% of Externally Linked Mementos,
Corresponding Original URI is 404 on Live Web

100

—— Unavailable on live web/Pointed to by referrer

80 90

70

%Unavailable URI-Rs on the live web
60

50

1996 1998 2000 2002 2004 2006 2008 2010
Year
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Conclusions

* English is the most common language, followed
by many European languages, and Japanese &
Viethamese

* Languages self-link (and link to English)
e 82% of human sessions have referrals

* 86% of the referring web pages link deeply to
mementos

* 83% of the links to these mementos are because
their corresponding URI-Rs do not exist on the
live web

Who and What Links to the Internet Archive
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