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Why should we 
even care about 
web archives?



First, more data than 
ever before is being 
preserved...



Second, it’ll be saved 
and delivered to us in 

very different ways



WARC (ISO 28500:2009)









Scarcity
Abundance





Could one study 
the 1990s or 

beyond without 
web archives?



And the 1990s are 
history (as painful 

as it is to say..)



But right now you 
have to use the 
Wayback Machine - 
requiring you know 
the URL!



http://www.youtube.com/watch?v=v6mTc9pZDMM






We need 
interdisciplinary 
collaboration to 
tackle this problem!





Team(s)
We form like Voltron



Ian Milligan
History Faculty Member



Jimmy Lin
Computer Science Faculty Member



Jeremy Wiebe
History PhD Candidate



Alice Zhou
Computer Science Undergraduate



Youngbin Kim
Computer Science Undergraduate



Ryan Deschamps
PhD Candidate, Public Policy



Nick Ruest
Digital Assets Librarian



Collaboration

#Slack & GitHub -> Mentoring



Platforms



CLI tools
awk, sed, grep, parallel, sort, uniq, wc, jq



Shine
https://github.com/ukwa/shine/ 

https://github.com/ukwa/shine/
https://github.com/ukwa/shine/


Canadian Political Parties & 
Political Interest Group Collection 
(ARCHIVE-IT/Toronto)

● 50 Websites
○ All major political parties
○ Many minor political 

parties
○ Political interest groups

● Collected quarterly between 
2005 and present



The Current Interface..

● Very limited - simple search 
engine, some advanced 
options; no facets

● Great collection.. But 
nobody uses them.



14 Million Solr docs!



Shine



webarchives.ca

http://www.youtube.com/watch?v=M93lfdYPEP4


Twitter



twarc

https://github.com/edsu/twarc
https://github.com/edsu/twarc


twarc-report

https://github.com/pbinkley/twarc-report
https://github.com/pbinkley/twarc-report


#elxn42



http://journal.code4lib.org/articles/11358


http://ruebot.net/elxn42.html


http://hdl.handle.net/10864/11311


https://digital.library.yorku.ca/yul-642801/elxn42-crawl/


#panamapapers



#NDP2016



#MakeDonaldDrumpAgain



#YMMfire



Is this a future of collection 
development?

Institutional vs Research Data



An At-Scale Case Study: 
Geocities (4.1TB)





Warcbase



Warcbase
● An open-source platform for 

managing web archives

● Two main components
○ A flexible data store: your own 

Wayback Machine
○ Scriptable analytics and data 

processing





Warcbase
● Scalable

○ From Raspberry Pi to Desktop 

Computer to Server to Cluster, all with 
same scripts and commands

● Potentially very powerful
○ Trantor: 1.2PB of disk, 25 compute 

nodes (each w/ 128GB memory, 2×6-

core Intel Xeon E5 v3 = 3.2TB memory 
and 300 current-generation Intel cores)

● In active development, led by 
Jimmy Lin, collaborator at the 
University of Waterloo



You can Warcbase Too! (...and Twarcbase soon!)

warcbase.org docs.warcbase.org



Let’s do a quick 
walkthrough of how 
we’ve used it on one 
collection: GeoCities







LIVE DEMO



Extracting all URLs

Results = 186,761,346 URLs, 9.9GB text file



Extracting a Link Graph



Results



Creating Entities
403GB of link graph data.

● http://www.geocities.com/EnchantedForest/Grove/1234/index.html
● http://www.geocities.com/EnchantedForest/Grove/1234/pets/cats.html
● http://www.geocities.com/EnchantedForest/Grove/1234/pets/dogs.html
● http://www.geocities.com/EnchantedForest/Grove/1234/pets/rabbits.html



Link Structure





http://www.youtube.com/watch?v=JRpjXe0PsqE


EnchantedForest/Glade/3891



WALK Project
Web Archives for Longitudinal Knowledge



WALK

ARCHIVE-IT (Internet Archive 
subscription service)

25 Canadian partners

130 Publicly-accessible 
collections

~ 35TB of ARCs/WARCs files



Could we do for Canadian 
Archive-It Partners what we 

did for GeoCities and 
webarchives.ca?



Preparing our dataset!









Public Access



Shine



Voyant-Tools





http://voyant-tools.org/?input=http://rho.library.yorku.ca:
8080/solr/select%3Fq%3Dlayton%26start%3D0%26rows%

3D250%26fl%3Durl,crawl_date,content,title,crawl_year,
domain%26wt%3Dxml%26indent%

3Dtrue&xmlDocumentsXpath=//doc&xmlContentXpath=//ar
r[@name%3D%27content%27]&xmlTitleXpath=//str
[@name%3D%27title%27]&xmlAuthorXpath=//str

[@name%3D%27domain%27]&xmlPubDateXpath=//str
[@name%3D%27crawl_years%27] 

http://voyant-tools.org/?input=http://rho.library.yorku.ca:8080/solr/select%3Fq%3Dlayton%26start%3D0%26rows%3D250%26fl%3Durl,crawl_date,content,title,crawl_year,domain%26wt%3Dxml%26indent%3Dtrue&xmlDocumentsXpath=//doc&xmlContentXpath=//arr[@name%3D%27content%27]&xmlTitleXpath=//str[@name%3D%27title%27]&xmlAuthorXpath=//str[@name%3D%27domain%27]&xmlPubDateXpath=//str[@name%3D%27crawl_years%27
http://voyant-tools.org/?input=http://rho.library.yorku.ca:8080/solr/select%3Fq%3Dlayton%26start%3D0%26rows%3D250%26fl%3Durl,crawl_date,content,title,crawl_year,domain%26wt%3Dxml%26indent%3Dtrue&xmlDocumentsXpath=//doc&xmlContentXpath=//arr[@name%3D%27content%27]&xmlTitleXpath=//str[@name%3D%27title%27]&xmlAuthorXpath=//str[@name%3D%27domain%27]&xmlPubDateXpath=//str[@name%3D%27crawl_years%27
http://voyant-tools.org/?input=http://rho.library.yorku.ca:8080/solr/select%3Fq%3Dlayton%26start%3D0%26rows%3D250%26fl%3Durl,crawl_date,content,title,crawl_year,domain%26wt%3Dxml%26indent%3Dtrue&xmlDocumentsXpath=//doc&xmlContentXpath=//arr[@name%3D%27content%27]&xmlTitleXpath=//str[@name%3D%27title%27]&xmlAuthorXpath=//str[@name%3D%27domain%27]&xmlPubDateXpath=//str[@name%3D%27crawl_years%27
http://voyant-tools.org/?input=http://rho.library.yorku.ca:8080/solr/select%3Fq%3Dlayton%26start%3D0%26rows%3D250%26fl%3Durl,crawl_date,content,title,crawl_year,domain%26wt%3Dxml%26indent%3Dtrue&xmlDocumentsXpath=//doc&xmlContentXpath=//arr[@name%3D%27content%27]&xmlTitleXpath=//str[@name%3D%27title%27]&xmlAuthorXpath=//str[@name%3D%27domain%27]&xmlPubDateXpath=//str[@name%3D%27crawl_years%27
http://voyant-tools.org/?input=http://rho.library.yorku.ca:8080/solr/select%3Fq%3Dlayton%26start%3D0%26rows%3D250%26fl%3Durl,crawl_date,content,title,crawl_year,domain%26wt%3Dxml%26indent%3Dtrue&xmlDocumentsXpath=//doc&xmlContentXpath=//arr[@name%3D%27content%27]&xmlTitleXpath=//str[@name%3D%27title%27]&xmlAuthorXpath=//str[@name%3D%27domain%27]&xmlPubDateXpath=//str[@name%3D%27crawl_years%27
http://voyant-tools.org/?input=http://rho.library.yorku.ca:8080/solr/select%3Fq%3Dlayton%26start%3D0%26rows%3D250%26fl%3Durl,crawl_date,content,title,crawl_year,domain%26wt%3Dxml%26indent%3Dtrue&xmlDocumentsXpath=//doc&xmlContentXpath=//arr[@name%3D%27content%27]&xmlTitleXpath=//str[@name%3D%27title%27]&xmlAuthorXpath=//str[@name%3D%27domain%27]&xmlPubDateXpath=//str[@name%3D%27crawl_years%27
http://voyant-tools.org/?input=http://rho.library.yorku.ca:8080/solr/select%3Fq%3Dlayton%26start%3D0%26rows%3D250%26fl%3Durl,crawl_date,content,title,crawl_year,domain%26wt%3Dxml%26indent%3Dtrue&xmlDocumentsXpath=//doc&xmlContentXpath=//arr[@name%3D%27content%27]&xmlTitleXpath=//str[@name%3D%27title%27]&xmlAuthorXpath=//str[@name%3D%27domain%27]&xmlPubDateXpath=//str[@name%3D%27crawl_years%27
http://voyant-tools.org/?input=http://rho.library.yorku.ca:8080/solr/select%3Fq%3Dlayton%26start%3D0%26rows%3D250%26fl%3Durl,crawl_date,content,title,crawl_year,domain%26wt%3Dxml%26indent%3Dtrue&xmlDocumentsXpath=//doc&xmlContentXpath=//arr[@name%3D%27content%27]&xmlTitleXpath=//str[@name%3D%27title%27]&xmlAuthorXpath=//str[@name%3D%27domain%27]&xmlPubDateXpath=//str[@name%3D%27crawl_years%27
http://voyant-tools.org/?input=http://rho.library.yorku.ca:8080/solr/select%3Fq%3Dlayton%26start%3D0%26rows%3D250%26fl%3Durl,crawl_date,content,title,crawl_year,domain%26wt%3Dxml%26indent%3Dtrue&xmlDocumentsXpath=//doc&xmlContentXpath=//arr[@name%3D%27content%27]&xmlTitleXpath=//str[@name%3D%27title%27]&xmlAuthorXpath=//str[@name%3D%27domain%27]&xmlPubDateXpath=//str[@name%3D%27crawl_years%27
http://voyant-tools.org/?input=http://rho.library.yorku.ca:8080/solr/select%3Fq%3Dlayton%26start%3D0%26rows%3D250%26fl%3Durl,crawl_date,content,title,crawl_year,domain%26wt%3Dxml%26indent%3Dtrue&xmlDocumentsXpath=//doc&xmlContentXpath=//arr[@name%3D%27content%27]&xmlTitleXpath=//str[@name%3D%27title%27]&xmlAuthorXpath=//str[@name%3D%27domain%27]&xmlPubDateXpath=//str[@name%3D%27crawl_years%27


http://voyant-tools.org/?corpus=bf2139b6aac42babdbd5dfbf2c49bfb4&input=http://rho.library.yorku.ca:8080/solr/select?q=layton&start=0&rows=250&fl=url,crawl_date,content,title,crawl_year,domain&wt=xml&indent=true&xmlDocumentsXpath=//doc&xmlContentXpath=//arr[@name=%27content%27]&xmlTitleXpath=//str[@name=%27title%27]&xmlAuthorXpath=//str[@name=%27domain%27]&xmlPubDateXpath=//str[@name=%27crawl_years%27]


warcbase
Again :-)



•
•
•

•
•



Links!
● https://uwaterloo.ca/web-archive-group/
● https://github.com/web-archive-group/
● https://github.com/ianmilligan1/
● https://github.com/ruebot
● http://dataverse.scholarsportal.info/dvn/dv/wahr

https://uwaterloo.ca/web-archive-group/
https://uwaterloo.ca/web-archive-group/
https://github.com/web-archive-group/
https://github.com/web-archive-group/
https://github.com/ianmilligan1/
https://github.com/ianmilligan1/
https://github.com/ruebot
https://github.com/ruebot
http://dataverse.scholarsportal.info/dvn/dv/wahr
http://dataverse.scholarsportal.info/dvn/dv/wahr


Contact
Nick Ruest: @ruebot

ruestn@yorku.ca
Ian Milligan: @ianmilligan1
i2milligan@uwaterloo.ca

mailto:ruestn@yorku.ca
mailto:ruestn@yorku.ca
mailto:i2milligan@uwaterloo.ca
mailto:i2milligan@uwaterloo.ca

