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• Motivation

• Problem statement

• Measuring crawl coherence

• Discovering incoherence in web archives/ing
- Online: At time of capture
- Offline: From the archive (between captures)

• Experimental results

• Visualization by example

• Conclusions

• Outlook
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• Crawler operations
- Visit (pages)

� Extract (links from pages)
� Compare (versions of pages)

- Follow (links)

• Website operations
- Modifications “inside” pages

� Content (text)
� Structure (links)

- Modifications “inside” site
� Page creation
� Page deletion

Taking place 
in parallel

�

Potentially 
incoherent
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• Crawling takes a long (!) time
- Politeness 
- Multiple seeds per crawl
- Spam farms

• Crawlers aren’t “really” smart
- Highly volatile against dynamics in CMS
- Easy to be trapped, if not exactly configured
- Doesn’t recognize patterns of “identical” contents
� Pre-analysis of site(s) needed

• Some examples of crawler behavior
- Enjoy link generation from JavaScript, PHP, etc.
- Tend to go for shopping
- Like time travelling in calendars

� Crawling is simply “unpredictable”
� Crawlers need “constant” monitoring

Archive 
Coherence   
in Danger!

�

Smart(er) 
Crawling 

Strategies

Evaluation of 
Crawl 

Coherence
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A crawl graph is a set of (p, [t1, t2], �C, �S) nodes n, where:
p is a web document
t1 is the time of retrieving this document
t2 is the time of invariance check for this document
�C 1, if p.d[t1] ~ p.d[t2] Ù p.d[ti] „ “404”, i˛ {1,2}

0, otherwise
�S 1, if sets p.H[t1] ~ p.H[t2] Ù p.d[ti] „ “404”, i˛ {1,2}

0, otherwise

We require that the crawl graph contains a non-empty time interval: 
[t1,t2] „ ˘�

n ˛ N
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• “Easy” for offline coherence analysis
- Data is stored in the archive
- Efficiency “unproblematic”

• “Difficult” for online coherence analysis
- Data needs to be “tapped” from the crawler
- Efficiency is a key issue

• Proper dating of page versions 

• Multistage change measurement procedure
1)  Check HTTP timestamp

2)  Check content timestamp

3)  Compare a hash of the page with a stored hash

4)  Non-significant differences (ads, fortunes, request timestamp)

- only hash text content, or “useful” text content

- compare distribution of n-grams (shingling)

- compute edit distance with previous version
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