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Agenda

e Web Crawling today & Open Issues
e LiIWA — Living Web Archives Project

e Selected working areas of LIWA
— Dynamic Pages
— Handling of Spam
— Temporal coherence of crawls
— Archive Interpretability

* Conclusions and Expected Project Results
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LIWA - Living Web Archives (EU-IST 216267)
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Some LiWA Objectives in more Detail

Temporal
Coherence of
a_ Crawls

scovery

Filtering

Deep Web

Dynamic Pages

b Archiving ‘ IJavaScript, Flash

ge

Long-term Multimedia

Interpretability - - Content

‘s -+ Living Web Archives 20/07/2009




Some LiWA Objectives in more Detail
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Link Extraction of Dynamic Pages
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Follow the links....

- — [ SO PR yu—r p—
ano 117 glob — Unis style pathrams pariesmn sdpansion
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“P-> Python Library Reference KDL

Previows 11.6 fempfila Up: 11, Fike and Direciony Mext: 11.8 Inmatch

11.7 g1ob -- Unix style pathname pattern expansion

The glab madule Gnds 2]l the pathnames matching a specified patiern accanding o the nules used by the Usix shell, No tilde cxpansion is dong, bat =, 7, and chamcter ranges expressed wigh | will
#i be eormecily matched., This is done by using the os. Listdici ) 00d frmatch. fnnstok( ) functions i concert, and not by actually mwoking a subshell, (For tilde and shell varisble expansion, use

os.path, expandaner| ) and on.path.expandvars().)

L]
glebipathname)
Retem a possibly-empty st of path names that malch pashname, which must be & string contaning a path specification. paskname can be either shaalute (ke fusnsePython-1.5Makefile)
or relative (like ./.JTools™" gil), and can contin shell-style wildcands, Broken symlinks are incloded in the resalts (as in the shell)
Lglob{puthnrme]
Rensm an eraor wihich yiekds e same valies 85 g Llob( ) 'Without scisally storing them sl simuianeously. New in version 2.3,
For example, consider & dinsctory containing only the fallowing fles: 1.gH, 2.tet. and card gif. gleb ) will produce the fallawing resalts. Notice how any leading components of the path ang
M preserved.
e -
':' See Also:
b
8 [ Moduke {ssateh
a Shell-style filename (not path) expansion
o
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= .
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Link Extraction of Dynamic Pages

e The Problem:
— links don’t exist as raw text lying around
— user interaction and code assemble them

 Current Approach:

— “guessing” by assembling any fragments that look
like links into URLs and trying them out

— Can be very noisy - lots of wrong URL’s

UV LiWA
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Link Extraction of Dynamic Pages

e Approach
— “pressing” the links and see what comes out
— Execute code in a Javascript engine

— Extract links from resulting
DOM tree

— Implementation based
on WebKit

—

UV LiWA
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Web spam: for (or against) search engines

4 @ L& http://4485. 1 poap? infof j

%,

zlnad  Stop

.E The Mozilla Organiza. .. -‘Latest Builds

Compute the out degree

on the Feasibility of Low-rank Approzumation for Personalized PaceEank

File Format: PDE/ A dobe Acrobat - View as HTMLtransition matsix of the Web graph for computing personal-. ized PageRanlk. ...

out-degres. Hence the base of links ..
hittpelhenanar dab sztaki oy~ stamasfpublications b encmullow_rank pprpdf Cached - Similar pages

schools for pharmacy phh mottease cendant sones rine tones cormmuty credit union houston philadelphia penn &

settlement hawan msurance commssioner debt coverage ratios auto loan refinance classic wideo sames online whe
health msurance lone beach schools financial credit unon msurance umbrella policy disaster unemployment meurar
mag mutual msurance company debit & credit chewron oas credit card money affihate car loan application paradis
casmne photos progressive msurance clams office halloween bingo sheet bimon world poleer open pharmacy mass
services credit unon mortoace rates outlool cover msurance arts adiminstration degree credit counseling coverrr

lose weight casmo star odds asamst 7 even party poler po

Compute the out ddegree compute thhe out degree computef the out degree compute the Out degree compute the
the out degree compute thye out degree compute the out degrwee comppute the out degree cornute the out degre
detree comopute the out degree compudte the out degree compute tohe out degree ocmpute the out degree comy
commpute the oujt degree compute the outt degree vormpute the out degree compute hte out degree compute the o
outt degree compute the out debree compute the out dergee compujte the out degree compyute the out degree oo

A LIWA

. Living Web Archives 20/07/2009




Web Spam: indexing vs. archiving

* Primary target: search engines to manipulate
ranking

e As side effect, we also archive spam

Unknown 0.4%

Alias 0.3%
Empty 0.4%
istent 7.9%

e But very costly
if not fought against:

— traps crawler
—10+% sites
—near 20% HTML pages

Reputable 70.0%

Spam 16.5%

2004 .de crawl courtesy: T. Suel

UV LiWA
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What can we do?

ldeal solution
e Automatic identification of spam pages

Requires
e Right selection of features to identify spam

e Development of new features e.g. creation and
disappearance of new sites, pages

e Good training sets

Problem: Spam is constantly changing
— Features need to be adapted

- Updated training sets are necessary
Training set need to be prepared manually

UV LiWA
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Spam Assessment Interface

pages from site

www.example.com

001111110000 1html
001111111100  products /s oftware ht ml
001111111100  indexhtml

|| Liwia, = Living Web Archi...

i | L Liwa - Living Web Archives

- Abstract -
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Temporal Coherence of Crawls
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Temporal Coherence

e Capturing Web sites as “authentic” as possible
e Make a site snapshot at once is not possible
 Crawlers need to be polite to web sites

— Slow crawling, maybe with delays
— Pages are changing during site crawl

—->When Do we have a coherent crawl?

UV LiWA
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Coherence by Example

1:coherence = [t2 J t3)

P1 —&
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P3

P4 o—

UV LiWA

. Living Web Archives 20/07/2009




Coherence by Example

tcoherence S @
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Coherence Analysis Technology

m Temporal Coherence Report

LiWA

Living Web Archives

Overview
Seed: ity mpd-inf mp g, del
Total count: 65046

Revisited pages: [65046
Crawl Duration: |2h 52m
Revisit Duration:| 1h 159m

Changes

Pages with cl d links: |16
Revisited pages: £5343
Revisit Duration: 1h 58m
Details

Pages with changed links:

ity S tapd-inf tap 2. defdepartments/dditeaching htinl
http:fvewrwr mpi-inf mp g, def~msips/

hitte oy mndoinf eano el dfindes hteal

Creation of automatically
generated reports Visualization of coherence defects

o LIWA
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Long-term Interpretability
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Motivation

Archives store content over long time ranges
 Content is created latest in the year of archiving

 Content typically creators use the language of
that time

St. Piter Burh — > St. Petersburg —> Petrograd —> Leningrad —> St. Petersburg
1703 1703-1914 1914-1924 1924-1991 1991-

present
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Overview Process

collection at one

period in time

Step 1: Word Sense Discrimination Step 2: Tracking Evolution

UV LiWA
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Data Sets for Evaluation (1/2)

Data Set Requirements

 Large corpus

e Fully digitized

 Long time range — Increase probability of T‘A sl
 Not too domain specific (like the Mesh c
e Homogeneous language

e Time annotated

Department for Constitutional Affairs [ live site http:llwww.dca.gov.ukipubsiarchive.htm ]

I [ T

the URL's ¥4

Search results for Jul 22 2004 - Sep 01 2008 [12 results]
M M 2004 2005 2006 2007 2008

Slng e rc IveS [1 instance 1 [1 instance] ] [ 3 instances: ] [ 5 instances ] [ 2 instances ]

Jul 22 2004 Plar 01 2005 Feb 13 2006 Jan 01 2007 Jun 09 2008

- - Oct 10 2006 Feb 05 2007 Sep 01 2008
[ ) L d t | Dec 09 2006 Itar 05 2007
arge digital Corpus hort 01
Iay 06 2007

i At most 10 Yea I'S Old [&éjﬁerropean archive Avouw | Contact | Terms, pr Wacy & Copyright
 |Inhomogeneous with all the “noise” of the web
 Not suitable for initial evaluations
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Data Sets for Evaluation (2/2)

e Newspaper Archives
— Fully digitized corpora
— Controlled language Stiadewscne Tenung
— Clear time annotations T —

e Siuddeutsche Zeitung (ger.)
— Spans from year 1994 - 2006
— ~ 1.3 Million articles

e London Times Archive (engl.)
— Spans from year 1785-1985
— ~ 20 Million articles

Strategy

e Year 2: Initial evaluations on well
known corpora

* Year 3: Apply technology to web archives, == pmms
.gov.uk crawls provided by EA

A2 WA
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Term. Evol - Conclusions and Future Work

e Extraction

e Stop word removal

e Lemmatization

e Correcting OCR errors

Other types of clustering
Metrics for evaluation

Methods for comparing clusters and detecting
evolution

Methods for evaluation
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Conclusions and Expected Project Results

Improving Web Archiving Technology

Rich Media Capturing

Spam Processing

Archive Coherence

More general scope: Improving Archive Interpretability

Selected results will be integrated in
- Heritrix Crawler (our test-bed)
- Hanzo Archives Crawler

Evaluation in two test cases:
- Streaming Media WebArchive by Sound & Vision

-, WebArchivists Workbench® by European Archive and
Nat. Lib. Czech Republic

Y LiWA
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Thank you!

-

More information on
http://www.liwa-project.eu/




The LiWA Consortium

Archiving Companies
European Archive
Hanzo Archives

Archiving Users

fem—

Stichting Nederlands Instituut
voor Beeld en Geluid,

National Library of
the Czech Republic,

Moravian Library

Technical & Scientific

Leibniz University
L3S Research Center,

Max-Planck-Institut fur Informatik,

Computer and Automation Research Institute
Hungarian Academy of Sciences

A2 WA

. Living Web Archives 20/07/2009




