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Library of Congress Web Archives

EVENT-DRIVEN
• September 11th, 2001
• Winter Olympic Games 2002
• U.S. Congresses 107th, 108th, 109th, etc.
• U.S. Elections 2000, 2002, 2004, 2006, 2008, etc.
• Iraq War 2003-
• Papal Transition 2005
• Supreme Court Nominations 2005-2006
• Crisis in Darfur, Sudan 2006
• Egypt 2008

FORMAT/COLLECTION-DRIVEN 
• Organizational Sites corresponding to Papers/Archives

collected by LC’s Manuscript Division
• Sites corresponding to creators whose works are

collected by/represented in LC’s P&P Division
• Legal Blawgs identified by the Law Division



Iraq War, 2003 Web Archive



Crisis in Darfur, Sudan 2006 Web Archive



LC Manuscript Division Archive of Organizational Web Sites



Visual Image Web Archive



Legal Blawgs Web Archive



Egypt, 2008 Web Archive



Library of Congress Web Archives

Election 2000 800
Election 2002 4000
Election 2004 1945 
Election 2006 2098 
Election 2008 2000*

107th Congress 579 
108th Congress 583 
109th Congress 580*
110th Congress 580*

September 11, 2001 2300 
Winter Olympics 2002 62 
Iraq War 2003- 231
Papal Transition 2005 192 
Crisis In Darfur, Sudan 2006 218 
Visual Images 17
Organizational Sites, Manuscript Division 30 
U.S. Supreme Court Nominations 2005-2006 281 
Legal Blawgs 2007 90 
Egypt 2008 30 



Web Archives Processing Workflow

• Identify and select sites

• Create a “seed list” of sites to be crawled, determine
how frequently they will be crawled and submit to IA

• IA captures selected web sites as W/ARC files

• Create catalogers’ list and a MODS template for
metadata extraction and submit them to IA

• IA extracts metadata from archived web sites
(W/ARC files) into the MODS template



Web Archives Processing Workflow

• Metadata extraction results in a preliminary MODS
record for each archived site

• Enhance record, reviewing & revising some values if
needed (title, language, abstract, keywords) and
adding some values (LCSH headings—subjects and
sometimes names)

• Register item-level handles

• Load MODS records onto server, index, generate
item-level search/browse

• Create collection-level record in ILS and register
collection-level handle



W/ARC Files

• ARC file format used by Internet Archive to store
web archives since 1996

• Access to archived web sites in ARC files depends on
large-scale indexing of ARC files

• ARC file indexing can only support access by URL and
date

• WARC has since been developed as an extension to
ARC and is now an ISO standard, it carries a little
more metadata, but access to web sites in WARC
files is still very limited

• As tools are developed to support WARC files, WARC
files will be preferred to ARC files for storing web
archives



NutchWAX Keyword Indexing & Search

• NutchWAX is a web archive search technology based
on Nutch an open source web search
software—designed to improve access to W/ARC files

• NutchWAX ("Nutch + Web Archive eXtensions") can
search keyword indexes of ARC files–so it extends
more basic access (by URL and Date) to include
keyword access

• However, building/rebuilding indexes for each archive
is still cumbersome and expensive

• Building/rebuilding comprehensive indexes that
include more than one web archive is even more
cumbersome and expensive

• And even with NutchWAX’s keyword access, archived
sites are not searchable/browseable/integratable with
other web archives or library resources



Why Provide Site Level Access to these Sites?

• Access limitations of W/ARC files and
NutchWAX ("Nutch + Web Archive eXtensions")

• Use of controlled vocabularies

• Leverage subject cataloging & language
expertise to quickly and substantially enhance
subject access

• Resources become highly integratable with
other library resources at the item level

• Better precision and recall

• Persistent IDs/handles allow for stable
citations and digital scholarship at site-level

• Leverage use of existing search/browse
systems



How Do We Provide Site-Level Access to these Sites?

• Boilerplate as much relevant archive-level and
site-level metadata as is possible into the MODS
template

• Extract as much useful metadata as is possible
from archived web sites W/ARC files (using a
perl script or other method that grabs the
metadata from meta tags in the W/ARC
files)—titles, dates, file types, abstracts, subject
keywords, etc.

• Leverage LC subject cataloging & language
expertise and controlled vocabularies to add
subject access



Overview of MODS Record Data Elements

Title - Extracted from W/ARC file/HTML title tag
- Cataloger uses if viable, otherwise supplies

Alternative Title - Cataloger supplies if another useful and different title displays on piece
Name Personal - Included for some archives, when relevant, cataloger supplies
Name Corporate - Included for some archives, when relevant, cataloger supplies
Type of Resource - Boilerplate “text”
Genre - Boilerplate “Web site”
Origin Info - Extracted from W/ARC file – first/last dates captured YYYMMDD(iso8601)
Language - Boilerplate in if known (iso639-2b code)

- Cataloger can supply additional languages
Physical Description - Extracted from W/ARC file/MIME type, e.g., text/css, image/jpeg
Abstract - Extracted from W/ARC file/META name=description content

- Cataloger can edit/enhance
Subject/Keywords - Extracted from W/ARC file/META name=keywords content

- Cataloger can edit/enhance
Subject/LCSH - Cataloger supplies
Collection Title/PID - Boilerplate, collection title & collection PID/handle
Identifier - Boilerplate, variant of handle, e.g, hdl:loc.natlib/mrva0000.0000
Note - Extracted from W/ARC file, resolves to URL for active site
Location/Usage - Boilerplate item-level PID/handle

- PID is registered to resolve to archived Web site URL
Access Condition - Boilerplate rights info/permissions info – imported from OSI records
Record Info - Boilerplate record creation date

- Boilerplate record identifier, handle suffix mrva0000.0000



Crisis in Darfur, Sudan 2006 Web Archive

Archive size: 218 sites

Harvest info: 1 phase, multiple captures

Frequency: Varies--weekly to monthly crawls for each site

Metadata: 1 collection-level MARC record, with collection
level PID
218 item-level MODS records, with item-level
PIDs

LCSH: 1 boilerplate LCSH heading
Unlimited specific LCSH headings at site
level—these are selected by cataloger from a list
of about 20 LCSH terms that relate to the content
in the archive



Catalogers’ List for Darfur, 2006 Web Archive



Resource Page for an Archived Web Site, Darfur, 2006 Web Archive



Bilingual (eng/nor) Archived Web Site - Darfur, 2006 Web Archive



Preliminary MODS Record – Darfur, 2006 Web Archive



MODS Subject Heading List - Darfur, 2006 Web Archive



Completed MODS Record – Darfur, 2006 Web Archive
<mods xmlns="http://www.loc.gov/mods/v3" version="3.2">

<title Info><title>afrika.no: The Norwegian Council for Africa</title></title Info>
<type Of Resource>text</type Of Resource>
<genre>Web site</genre>
<origin Info>
<date Captured encoding="iso8601" point="start">20060717</date Captured>
<date Captured encoding="iso8601" point="end">20061120</date Captured>
</origin Info>
<language>
<language Term authority="iso639-2b" type="code">eng</language Term>
<language Term authority="iso639-2b" type="code">nor</language Term>
</language>
<physical Description>
<internet Media Type>application/download</internet Media Type>
<internet Media Type>application/x-javascript</internet Media Type>
<internet Media Type>image/bmp</internet Media Type>
<internet Media Type>image/gif</internet Media Type>
<internet Media Type>image/jpeg</internet Media Type>
<internet Media Type>image/pjpeg</internet Media Type>
<internet Media Type>text/css</internet Media Type>
<internet Media Type>text/html</internet Media Type>
</physical Description>
<abstract>afrika.no - The Index on Africa and Africa News Update. Features news on and links to all countries in Africa. With sections on
Culture, Development, Economy, Education, Environment, Health, Human Rights, News and Politics. By the Norwegian Council for
Africa.</abstract>
<subject authority="keyword"><topic>afrika, africa, culture, development, economy, education, environment, health, politics,
travel</topic>
</subject>
<subject authority="lcsh">
<geographic>Sudan</geographic>
<topic>History</topic>
<temporal>Darfur Conflict, 2003-</temporal>
</subject>
<subject authority="lcsh">
<topic>International relief</topic>
</subject>
<subject authority="lcsh">
<geographic>Sudan</geographic>
<topic>Economic conditions</topic>
<temporal>1983-</temporal>
</subject>
<related Item type="host">
<title Info><title>Crisis in Darfur, Sudan Web Archive, 2006</title></title Info>
<location><url>http://hdl.loc.gov/loc.natlib/collnatlib.00000011</url></location>
</related Item>
<identifier>hdl:loc.natlib/mrva0011.0037</identifier>
<note type="system details">www.afrika.no/</note>
<location><url display Label="Archived site">http://loc.archive.org/darfur/2006*/www.afrika.no/</url></location>
<location><url usage="primary display">http://hdl.loc.gov/loc.natlib/mrva0011.0037</url></location>
<access Condition>Access restricted to on-site users at the Library of Congress.</access Condition>
<record Info>
<record Creation Date encoding="iso8601">20070516</record Creation Date>
<record Identifier source="dlc">mrva0011.0037</record Identifier>
</record Info>

</mods>



Displayed MODS Record - Darfur, 2006 Web Archive



Library of Congress Web Archives Homepage



Collection Overview - Darfur, 2006 Web Archive



Search Page - Darfur, 2006 Web Archive



Browse Page - Darfur, 2006 Web Archive



MARC Collection-Level Record - Darfur, 2006 Web Archive



Google Search – Item in Darfur, 2006 Web Archive
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LC Web Archives – Levels of Access
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Results - Pros

• Archived resources are searchable and indexable along
with other library collections and online resources

• Item-level and collection-level subject access and
controlled vocabularies make these resources highly
integratable at the item level and collection-level

• Site-level access facilitates searching and browsing
within and across web archives—ability to find, refind &
cite resources

• Good use and reuse of extracted and human-created
metadata—friendly environment in which traditional
catalogers learn XML and MODS—project benefits from
specialized subject cataloger expertise

• Flexible and sustainable infrastructure for making web
archives available for digital scholarship—stable/citable
persistent IDS at the site level and the collection level



Results - Cons

• Scalability—approach works well with archives of up to
2,000 sites, but hasn’t been tested w/much larger
archives

• Project investment is basically the same for each
archive—whether it’s 100 sites or 2000 sites--project
setup still requires template creation, metadata
extraction, LCSH analysis at archive level, handle
registration, etc.—so essentially the same amount of
resources regardless of archive size



Future Considerations

• MODS tools—need for a flexible MODS
input/editing form that would hide boilerplate and
extracted metadata that the cataloger does not
need to see—we have experimented w/XMLSPY’s
Authentic and XForms, but we lose flexibility
w/regard to parsed subjects with both of these

• Future plans to integrate the NutchWAX
component to provide more comprehensive
keyword access to W/ARC files—this will
complement existing collection and site-level
access

• Experiment tag cloud generators to increase
subject keyword access



Tag Cloud Generated from Archived Web Site
Darfur, 2006 Web Archive



THAT’S ALL FOLKS

tmee@loc.gov


