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Web archiving initiatives are spreading 
around the world 

• At least 6.6 PB were archived  since 1996 



The Portuguese Web Archive aims to 
preserve Portuguese cultural heritage 



The Portuguese Web Archive 
project started in 2008 



It was announced last year (2012) 

• Public and free at archive.pt 

 

archive.pt


Provides version history like the 
Internet Archive Wayback Machine 



But also full-text search over 1.2 billion 
web files archived since 1996 



Now…the details. 



Acquiring web data 



Integration of third-party collections 
archived before 2007 

• Integration of historical collections (175 
million) 

– 123 million files (1.9 TB) archived by the Internet 
Archive from the .PT domain between 1996 and 
2007 

– CD ROM with few but interesting sites published 
in 1996 

 



Oldest Library of Congress site 



Tools to convert saved web files to ARC 
format 

• “Dead” archived collections became searchable 
and accessible 



Crawling the live-web since 2007 

•  Heritrix 1.14.3 configured based on previous experience crawling the Portuguese 
Web 

– 10 000 URLs per site  

– Maximum file size of 10 MB 

– Courtesy pause of 10 seconds 

– All media types 

– … 

 

 



Trimestral broad crawls 

• Includes Portuguese speaking domains (except 
Brazil) 

• 500 000 seeds 

– ccTLD domain listings (.PT, .CV, .AO) 

–User submissions 

–Web directories 

–Home pages of previous crawl 

• 78 million files per crawl (5.9 TB) 

• New sites from allowed domains are crawled 

 

 



Daily selective crawls 

• 359 online publications selected with the 
National Library of Portugal 

– Online news and magazines 

• Begins at 16:00 to avoid site overload 

• Reaches 90% at 7:00 

• 764 000 files per day (42 GB) 



Problems with daily crawls 



The URLs of the publications change 
frequently 

• Expresso newspaper since 2008 
– www.expresso.pt, aeiou.expresso.pt, expresso.clix.pt, online.expresso.pt, expresso.sapo.pt 

– Crawl all domains: many duplicates 

– Crawl only new domain: miss legacy content on previous domains 

• Must be periodically validated by humans  



Default Robots.txt of Content 
Management Systems forbid crawling 

images 

• Developers of popular Content Management 
Systems are not aware of web archiving 

– Mambo, Joomla 

• Search engines only need the textual content 



Joomla robots.txt forbids crawling images since 2007 

• Joomla has been widely used 



Attempt to raise awareness 

• Contacted webmasters of the selected 
publications by email 

– Only 10% returned feedback 

• Some of them did not know they had robots 
exclusion rules on their sites 

 



• Downloads content, computes checksum and 
compares it with version from the previous crawl 
– Unchanged->Discarded 

– Changed->Stored 

• No impact on download rate 



How much space did we save? 



Savings on Trimestral crawls 

• 41% less disk space to store content 

• 1.4 TB saved every 3 months 
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Savings on Daily crawls  

• 76% less disk space to store content 

• 24.2 GB saved everyday (8.9 TB/year) 
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Total savings from using DeDuplicator 

26.5 TB/year 



Ranking the past Web 

Efforts to evaluate and improve 
search ranking results 



NutchWAX as baseline for 
full-text search 



Users were not satisfied with 
NutchWAX search 

• Unpolished 
interface  

• Slow results 

– 40M URLs, >20s 

• Low relevance 
for search results 

 



Developed a new web archive 
search system 

• Quicker response times 

• Improve relevance for search results 



“Improved relevance”?! 
How did you evaluate your results? 
 
  



Evaluated our web archive search with 
TREC benchmark 

• TD2003, TD 2004 created to evaluate live-web 
ranking models 

• Our initial ranking model 
– Document fields 

• URL, title, body text, anchor text, incoming links 
• No temporal fields: crawl date 

– Ranking features 
• Lucene (based on TFxIdF), Term distance between query terms 

and title, content, anchor text  
• No temporal ranking features: age of the page 

• TREC results were acceptable but relevance of our 
results was obviously weak 
– Inadequate testing 

 
 
 

 

 



We built a Web Archive Information 
Retrieval Test Collection: PWA9609 

• Corpus of documents from 1996 to 2009 

– 255 million web pages (8.9 TB) 

– 6 collections: Internet Archive, PWA broad crawls, 
integrated collections 

 



Topics describing users' information 
needs (topics.xml) 

• Only navigational topics 
– I need the page of Público newspaper between 1996 and 

2000. 

 



Relevance judgments for each 
topic (qrels) 

 

• TREC format to enable reuse of tools 



Time-aware ranking models evaluated 
with the PWA9609 test collection 



Time-aware ranking models derived 
from Learning2Rank 

• MdRankBoost: RankBoost machine learning 
algorithm over L2R4WAIR 
 

 



Time-aware ranking models based on 
intuition 

• Assumption: persistent URLs tend to 
reference persistent content (Gomes, 2006) 

• Intuition: URLs that persist longer are more 
relevant 

• TVersions: higher relevance to URLs with 
larger number of versions 

• TSpan: higher relevance to documents with 
larger time span between first and last version 



Evaluation methodology 

 



Results 

• Temporal L2R approach provided the best results (MdRankBoost ) 
– 68 features including temporal features 

• TVersions and TSpan yield similar results  
– Persistence of URLs influences relevance 

• More details: Miguel Costa, Mário J. Silva, Evaluating Web Archive 
Search Systems, WISE’2012 

Metric Time-unaware 
ranking models 

Time-aware ranking models  
(our proposals) 

NutchWAX TVersions TSpan MdRankBoost 
(L2R) 

nDCG@1 0.250 0.430 0.450 0.550 

nDCG@10 0.174 0.202 0.193 0.555 

Precision@1 0.320 0.500 0.520 0.600 

Precision@10 0.168 0.172 0.158 0.194 

http://sobre.arquivo.pt/sobre-o-arquivo/evaluating-web-archive-search-systems
http://sobre.arquivo.pt/sobre-o-arquivo/evaluating-web-archive-search-systems
http://sobre.arquivo.pt/sobre-o-arquivo/evaluating-web-archive-search-systems
http://sobre.arquivo.pt/sobre-o-arquivo/evaluating-web-archive-search-systems
http://sobre.arquivo.pt/sobre-o-arquivo/evaluating-web-archive-search-systems
http://sobre.arquivo.pt/sobre-o-arquivo/evaluating-web-archive-search-systems
http://sobre.arquivo.pt/sobre-o-arquivo/evaluating-web-archive-search-systems
http://sobre.arquivo.pt/sobre-o-arquivo/evaluating-web-archive-search-systems


Future Work 

• Temporal L2R (MdRankBoost) provided the 
most relevant results 

– 68 features take too much effort to compute 

– Need feature selection 

• Extend test collection to include informational 
queries and re-evaluate ranking models 

– Who won the 2001 Portuguese elections? 

 

 

 

 
 

 



Designing user interface 



NutchWAX (2007) vs. PWA (2012) 

• Internationalization support 
• New graphical design 
• Advanced search user interface 
• 71% overall user satisfaction from rounds of usability testing 

 



Observations from usability testing 



Searching the past web is a confusing concept 
 

• Understanding web archiving requires being techie   

• Provide examples of web-archived pages 



Users are addicted to query 
suggestions 

• Developed query suggestions mechanism 
for web archive search 



Users “google” the past 

• Users search web archives replicating their 
behavior from live-web search engines 

• Users input queries on the first input box that 
they find 

– Search system must identify query type (URL or 
full-text) and present corresponding results 

• Provide additional tutorials and contextual 
help 

 



Conclusions 

• Must raise awareness about web archiving 
among users and developers 

• Time aware ranking models are crucial to 
search web archives 

• We would like to collaborate with other 
organizations 

– Project proposals online 



All our source code and test collections 
are freely available 



Visit me at the Demo lobby 
during the conference 
Thanks. 

 

www.archive.pt 

daniel.gomes@fccn.pt 

 

 

http://www.archive.pt/

