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Technical Specification 
https://datatracker.ietf.org/doc/draft-vandesompel-memento/ 

Memento wants to make it Easy 

to navigate the Web of the Past 
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Memento achieves this by introducing 

a uniform version access capability to  

integrate the past and current Web 

5 



 
Memento 

Herbert Van de Sompel 

Problem Statement … 
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Resources 
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Resources have Representations 
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Resources have Representations that Change over Time 
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Only the Current Representation is Available from a Resource 
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Old Representations are Lost Forever 
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Archived/Version Resources Exist 
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•  Content Management Systems 

•  Web Archives 

•  Transactional archives 

•  Search engine caches 

•   … 
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Resource Versions on the Web 
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Resource Versions 

http://web.archive.org/web/20010911203610/http://
www.cnn.com/ archived resource for http://cnn.com http://en.wikipedia.org/w/index.php?

title=September_11_attacks&oldid=282333 archived 
resource for http://en.wikipedia.org/wiki/

September_11_attacks 

Sep 11 2001, 20:36:10 UTC  Dec 20 2001, 4:51:00 UTC 
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Versions are Not Integrated with the Web 
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Architecture of the Web and Resource Versions  
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Finding Resource Versions 

 Go to http://www.archive.org/ and search 
http://cnn.com On http://web.archive.org/web/*/http://cnn.com, select 

desired datetime 
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Finding Resource Versions 

 Go to  
http://en.wikipedia.org/wiki/September_11_attacks  

and click History 
Browse History 
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Navigating Resource Versions 

http://en.wikipedia.org/w/index.php?
title=September_11_attacks&oldid=282333 archived 

resource for http://en.wikipedia.org/wiki/
September_11_attacks3 

Dec 20 2001, 4:51:00 UTC 

http://en.wikipedia.org/wiki/The_Pentagon 

current 

Pentagon 
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Navigating Resource Versions 

http://web.archive.org/web/20010911203610/http://
www.cnn.com/ archived resource for http://cnn.com http://web.archive.org/web/20010911213855/

www.cnn.com/TECH/space/ 

Sep 11 2001, 20:36:10 UTC  Sep 11 2001, 21:38:55 UTC 

SPACE 
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•  Functionally: 
•  Need to know about archives 
•  Need to search each of them 

individually 
•  Cannot consistently navigate in 

the past within an archive 
•  Cannot navigate across archives 

•  Architecturally: 
•  Cannot talk about a resource as it 

used to exist 
•  Cannot access a prior version 

knowing the current one 
•  Cannot access the current version 

knowing a prior one 

Versions are Not Integrated with the Web 
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Memento Wants to Integrate the Past and Current Web 
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The Memento Framework: 

Protocol to Integrate Past and Current Web 

Overview 
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•  Regards the Web as a big Content 
Management System 

•  Introduces a uniform capability to 
access versions on the Web 

•  Does not build new archives but 
leverages existing systems that 
host versions 
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Memento Framework 
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•  Is distributed: versions may exist on 
several servers 

•  Uses time as a global version 
indicator 

•  Is based on the primitives of the 
Web: resource, resource state, 
representation, content negotiation, 
link 
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Memento Framework 
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Original Resources and Mementos 
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Bridge from Present to Past 
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Bridge from Past to Present 
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Memento Framework 
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Memento Client Server Interaction 



Memento HTTP Flow 

HEAD R, Accept-Datetime 

Link  G 

302  M, Vary, Link  M,R,T 

200, Memento-Datetime, Link  M,R,T,G 

GET G, Accept-Datetime 

GET M, Accept-Datetime 
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The Memento Framework: 

Protocol to Integrate Past and Current Web 

HTTP Headers 
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HTTP Headers used in Memento 

•  Defines two new headers: 
–  request:  Accept-Datetime!
–  response:  Memento-Datetime!

•  Introduce new content for two existing headers: 
–  response:  Vary ; Link!

•  Use one existing headers without modification: 
–  response:  Location, TCN:!
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HTTP Request Headers: Accept-Datetime 

•  Accept-Datetime  

o  Issued against TimeGate, (Original Resource), (Memento) 

o  Header value:  
-  Desired datetime of Memento (MANDATORY) 

Must be in RFC 1123 format and in GMT 

-  Interval indicator to express the client is only interested in 
Mementos within the interval (OPTIONAL) 

–  Expressed as two ISO8601 durations:  
"-P3DT5H;+P2DT6H"!
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Accept-Datetime: Mon, 12 Oct 2009 14:20:33 GMT!
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HTTP Response Headers: Link 

•  Link!
o  Returned by Original Resource, TimeGate and Mementos 
o  Various new Relation Types are introduced: 

-  “original”!
-  “timegate”!
-  “memento”!
-  “timemap”!

o  Rules about usage of these Links for Original Resources, 
TimeGates, and Mementos 

o  HTTP Link Header: RFC 5988 
See:       https://datatracker.ietf.org/doc/rfc5988/ 
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Link: <http://web.archive.org/web/20010911223004/http://!
 cnn.com>;rel="memento";datetime="Mon, 11 Sep 2001 22:30:04 GMT"!



Memento HTTP Flow 

HEAD R, Accept-Datetime 

Link  G 

302  M, Vary, Link  M,R,T 

200, Memento-Datetime, Link  M,R,T,G 

GET G, Accept-Datetime 

GET M, Accept-Datetime 

timegate 

memento,original,timemap 

memento,original,timemap,timegate 
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The Memento Framework: 

Protocol to Integrate Past and Current Web 

HTTP Interactions 
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Memento HTTP Flow: Step 1 



 
Memento 

Herbert Van de Sompel 

Memento HTTP Flow: Step 2 
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Memento HTTP Flow: Step 3 
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Memento HTTP Flow: Step 4 
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Memento HTTP Flow: Step 5 
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Memento HTTP Flow: Step 6 
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The Memento Framework: 

Protocol to Integrate Past and Current Web 

Interesting Cases 

44 
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Multiple Archives 
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Original Resource Gone 
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Original Resource’s Server Gone 
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Original Resource Provides no Link 
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The Memento Framework: 

Resource Versioning 
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Original Resource: http://lanlsource.lanl.gov/pics/picoftheday.png 
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Memento Framework 
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Time Travel across Versions of a Picture of the Day 

Movie at: http://www.mementoweb.org/demo/picoftheday.mov 
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Original Resource: http://dbpedia.org/resource/France 
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Memento Framework 
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Time-Series Analysis across DBpedia Versions 

Data collected through HTTP Navigation 

paper at http://arxiv.org/abs/1003.3661 
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The Memento Framework: 

The Increasing Value of a URI 

61 



 
Memento 

Herbert Van de Sompel 

URI as Access Point to a Page 
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URI as Access Point to Page and Data 
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URI as Access Point to Current and Past Pages and Data 
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The Memento Framework: 

Tools & Adoption 

65 
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•  Several client tools developed by 
us and others 

•  Add-ons for FireFox 

•  Applications for Android  

•  Paper in Code4Lib Journal 
http://journal.code4lib.org/articles/4979 
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Memento Client Support 

https://addons.mozilla.org/en-US/firefox/addon/mementofox/ 
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•  Plug-in for MediaWiki  

http://www.mediawiki.org/wiki/Extension:Memento 
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Memento Server Support 
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•  Memento-compliant Wayback 
software: 

•  In production at the Internet 
Archive & UK National Archives 

•  Available to Web archives, 
worldwide 

http://mementoweb.org/tools/wayback/ 
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Memento Server Support 



 
Memento 

Herbert Van de Sompel 

http://mementoweb.github.com/SiteStory/ 

SiteStory Transactional Archiving 
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•  Server side client: 

•  Attempts to perform all 
Memento actions against a 
given URI 

•  Reports success/failure of the 
interactions and warnings for 
optional aspects 

•  Kept up to date with IETF 
Internet Draft 

http://mementoweb.org/tools/validator/ 

Memento Server Validator 
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Memento & IIPC 

http://netpreserve.org/projects/memento 
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Memento & Wikipedia, Mediawiki 

http://en.wikipedia.org/wiki/Wikipedia:Requests_for_comment/Memento 
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Memento & DBpedia 

http://mementoweb.org/depot/native/dbpedia/ 
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The Memento Framework: 

Persistent Web Annotations 

74 
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Web-Centric Annotation: No Persistence 

Google Sidewiki Annotation on http://news.bbc.co.uk/  as of 2010-06-14 
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Web-Centric Annotation: No Persistence 

Archived page from:  
    http://www.dracos.co.uk/work/bbc-news-archive/2010/03/08/07.05.html  
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Web-Centric Annotation: Desired Persistence 
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•  As regular Web resources, Body and Target of an Annotation have 
representations that can change over time. 

•  Body and Target can change independently of each other. 

•  If an Annotation involves resources as they existed at a particular point 
in time, this needs to be recorded. 

•  The Open Annotation data model provides hooks for doing so via the 
notion of State. 
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Open Annotation: Dealing with Web Time 
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Create an Annotation 
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Reconstruct the Annotation without Memento 
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Reconstruct the Annotation with Memento 
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paper at http://arxiv.org/abs/1003.2643 



 
Memento 

Herbert Van de Sompel 

The Memento Framework: 

Citation Rot 
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•  Link rot studies for scholarly literature focus on HTTP URIs used in the 
reference sections of papers: 

1.   Does the referenced resource still exist?  
2.   Do archived versions of the referenced resource exist? 
3.   Does an archived version of the referenced resource exist with 

an archival datetime close to the date of publication of the citing 
paper? 

•  Can one really reconstruct the scholarly record as it was at the time 
of publication of the citing paper? 

•  Studies so far have been really small scale because answering (2) and 
(3) involved tedious manual work. 

•  But with Memento these can be automated. 
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Citation Rot Studies 
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•  Pilot study:  

•  Papers from arXiv: 400,000 paper => 144,000 unique URIs 

•  Thesis from UNT ETD repository: 3,600 papers => 18,000 URIs 

•  URIs of known scholarly repositories removed (e.g. http://
dx.doi.org), i.e. focusing in on the periphery of the scholarly record. 
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Citation Rot Studies at Scale with Memento 
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UNT 
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arXiv 
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UNT 
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arXiv 
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