
 

Beyond MARC: 
Lessons from RDF and 
Linked Open Data 

Myung-Ja Han 
Timothy W. Cole 

University of Illinois at Urbana-Champaign 

4/7/2014 CARLI's Technical Services Committee Forum 1 



• MARC & the History of Library Catalog 

• Evolving Role of Cataloging & Metadata 

• RDF, Semantic Web & Linked Open Data 

• Library Initiatives: MODS/RDF & BIBFRAME 

• Other Initiatives: SKOS, FOAF, schema.org 

• Collaborative Metadata 

• The future: from records to triples? 
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Some Background & Perspective 
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Metadata help us (librarians) to 
Organize, Manage, and Preserve 

library resources. 

 

Metadata help our users to  
Discover, Connect, & Use  

library resources. 
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Bibliographic Control 
Early on this was largely about inventory: 

•What do we own? 

•Where is it shelved? 

•What is its provenance?  

•What is it about?  
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Descriptive cataloging has evolved in concert   

with our discovery systems:  

•Card Catalogs 

•Online Public Access Catalogs (OPAC) 

•Web [of documents] 

•Semantic Web 
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FRBR Put a Focus on the User 
 
FRBR User Tasks 

• Find [Discover] 

• Identify 

• Select [Evaluate] 

• Acquire/Obtain access [Retrieve] 
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Today we can use metadata to:  

• Enumerate & describe our  
collections, both physical and virtual 

• Manage diverse, complex often  
multi-part digital & physical resources 

• Enable discovery, interoperability, linking  
& interactivity at multiple levels of granularity  
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Metadata provide multiple views 
of the library resources we curate and their 
connections to context & other resources. 
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MARC and History of Library Catalog 
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MARC I 
 00667cam a2200229Ii 

45000010008000000050017000080080041000250350023000660400023
00089035001300112035001600125090002200141049000900163100003
50017224501080020726000380031530000190035350000320037291000
1200404994001200416910000900428262410820030807121329.0900530
s1841    enk           000 1 eng d  a(OCoLC)ocm03535290  
aSUCcSUCdOCLdUIU  9ARY-4606  9UC 12037257  aPR4058b.S65 1841  
aUIUU1 aIngoldsby, Thomas,d1788-1845.10aSome account of my cousin 
Nicholas /cby Thomas Igoldsby, esq. ; to which is added, The rubber of life.  
aLondon :bRichard Bentley,c1841.  a3 v. ;c19 cm.  aFirst edition. Sadleir 
157.  arcp3356  a02bUIU  aMARS 
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MARC II 

• Developed in the 1960s 

• ISO2709 - Format for Bibliographic 
Information Interchange on Magnetic Tape 

• ANSI/NISO Z39.2 – Information Interchange 
Format 

• Used as library's bibliographic standard and 
holdings standard 

• Uses AACR2/RDA as content standards 
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“The development of MARC was a revolutionary 
advancement in modern librarianship.” 

 

 

 

BUT NOW … 

 

 

Tennant, R. (2004).  

A bibliographic metadata infrastructure for the twenty-first century. 

 Library Hi Tech, 22(2), 175-181.  
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MARC Must Die?! 
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Not Quite YET 

• Records in MARC format 

– 311,114,134 MARC records as of 1 Jan 2014* 

• Library systems still rely on MARC 

• New standards/data model & new 
descriptive rules are coming 

– this partly reflects a proactive effort to  
transform metadata records into MARC  

 

*MARC Usage in WorldCat (http://experimental.worldcat.org/marcusage/) 
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Still, MARC Is No Longer Enough 

• Resources in many different formats 

– audio / visual, as well as electronic resources 

• Increasing number of digital resources 

• Need to have granular levels of metadata 

• Something easier to create and share 
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60+ years Cards Catalog to 

MARC 

 

30+ years MARC to MARCXML 

40+ years AACR to RDA 

10+ years Semantic web 

and Linked Data 
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Evolving Role of Cataloging & Metadata 
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Changing Environment I 

• Libraries have lost their place as primary 
information providers  
(Karen Coyle & Diane Hillman, 2007) 

• The printed book is no longer the only major 
vehicle for scholarly communication 
(Mark Sandler, 2005) 

• Increase in Web-based information resources 
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Changing Environment II 

• Records contain intellectual content 

• Records are harvested and converted 

• Records are created on many different levels 

• Too many metadata schemes to consider 

• Records become ‘resources’ 
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Jenn Riley (2010).  

Seeing Standards: A Visualization of the Metadata Universe. 
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Who Creates Metadata? 
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Who Works with Metadata? 

• Data Analyst 

• Digital Humanist (Scholars and Researchers) 

• Data Architect 

• Portal developer 

• Discovery service programmer 
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DATA 

RESOURCE 
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RDF, Semantic Web & Linked Open Data 
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The Web is a Graph 
• Classically, the nodes of the Web Graph are ‘document-like-

objects’, i.e.,  unstructured and semi-structured resources 

• The edges of the Web Graph are directed links from  
one Web ‘document’ to another 

• The Semantic Web: towards a Web of Data 

– A warehouse of  actionable 
distributed data 

– Supports recombination &  
integration of distributed data 

– Supports reasoning about relationships  
between resources & the data they contain 

– Relies on metadata, link typing, identifiers & authorities 

Lorcan Dempsey, The Recombinant Library: Portals and People 
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The Semantic Web is about two things. It is about 
common formats for integration and combination of 
data drawn from diverse sources, where on the 
original Web mainly concentrated on the interchange 
of documents. It is also about language for recording 
how the data relates to real world objects. That 
allows a person, or a machine, to start off in one 
database, and then move through an unending set of 
databases which are connected not by wires but by 
being about the same thing. 
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RDF – a language for representing information about 
resources on the Semantic Web 

RDF is the foundation of the Semantic Web 

• Allows you to express statements about resources, 
content, and data on the Web 

• Statements consist of a subject, a predicate 
(property) and an object (value) 

– My book's title is Metadata is Easy. 

• RDF models these statements as a graph of 
triples 
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Library Descriptive Traditions: 
– Record oriented 

– Closed world 

RDF: 

– subject – predicate – object 

– graph / triple based 

– Open world 
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Strengths and Weaknesses of RDF 

• Triples / graphs are ‘easy’ to reason over 

• Triples / graphs are ‘easy’ to create 

• Triples / graphs are ‘easy’ to extend and combine 

• RDF & Linked Open Data support distributed metadata, including 
metadata that are constantly being enriched, augmented 

 

• Triples-based UI, query logic can be harder  

• Hard to validate, e.g., for completeness, logical consistency 

• The Open World axiom limits assumptions / inferences 

• Triples in isolation can be ambiguous, misinterpreted  
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Interface Design Issues 

• Less uniformity of metadata for each item 

– UI must not break when attributes are missing 

– UI must be flexible enough to show attributes when present 

– UI functionality must deal with heterogeneity  

 

• UI must deal with sub-graphs 

– May need to retrieve information from external sources 

– UI must work asynchronously & degrade gracefully 

– Need to be tolerant of conflicting metadata values 

– Need to be tolerant of links that lead to infinite loops 
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MODS/RDF & BIBFRAME 
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MODS RDF I 

• MODS is (loosely) based on MARC 

• Widely used to describe objects in Libraries, 
Archives, and Museums 

• MODS community requested LC for 
explorations into Linked Open Data  

– MAD RDF was already developed and used since 
March 2011, updated in May 2012. 
http://www.loc.gov/standards/mads/rdf/ 
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MODS RDF II 

• Can be used to  

– create born-RDF MODS, or 

– create an RDF description corresponding to an 
existing MODS XML record 

• XSLT is available to create MODSRDF from 
MODSXML  
(http://www.loc.gov/standards/mods/modsrdf/xsl-files/modsrdf.xsl)  
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MODS RDF III 

• MODS RDF developments 

– Ontology Primer 

– MODS RDF namespace document 

– Examples of MODS RDF records 
(http://www.loc.gov/standards/mods/modsrdf/examples/)  

• However, 

– MODS in RDF work is still a draft and work in progress 
(last updated in June 2013) 

– XSLT is not complete 
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Bibliographic Framework Initiative 

• Library of Congress issues its initial plans for its 
Bibliographic Framework Transition Initiative 
(May, 2011) 

• To determine a transition path for the MARC 21 
exchange format in order to reap the benefits of 
newer technology while preserving a robust data 
exchange that has supported resource sharing 
and cataloging cost savings in recent decades.  

http://www.loc.gov/bibframe/ 

4/7/2014 CARLI's Technical Services Committee Forum 40 

http://www.loc.gov/bibframe/
http://www.loc.gov/bibframe/
http://www.loc.gov/bibframe/


Requirements for a New  
Bibliographic Framework Environment 

• Broad accommodation of content rules and data 
models 

• Provision for types of data that logically 
accompany or support bibliographic description 

• Accommodation of textual data, linked data with 
URIs instead of text, and both 

• Consideration of the relationships between and 
recommendations for communications format 
tagging, record input conventions, and system 
storage/manipulation                            
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• Consideration of the needs of all sizes and 
types of libraries, from small public to large 
research 

• Continuation of maintenance of MARC until 
no longer necessary 

• Compatibility with MARC-based records 

• Provision of transformation from MARC 21 to 
a new bibliographic environment 

4/7/2014 CARLI's Technical Services Committee Forum 42 



Work Areas 
• Develop possible interaction scenarios within 

the information community 

• Develop domain ontologies for the description 
of resources and related data in scope 

• Organiz prototyping and reference 
implementations 

• Analyze related initiatives (RDA, FRBR, ....) 

• Analyze MARC and its data model 
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BibFrame Model Core Classes 

• Creative Work - a resource reflecting a conceptual 
essence of the cataloging item. 
• Instance - a resource reflecting an individual, material 
embodiment of the Work. 
• Authority - a resource reflecting key authority concepts 
that have defined relationships reflected in the Work and 
Instance. Examples of Authority Resources include 
People, Places, Topics, Organizations, etc.  
• Annotation - a resource that decorates other BIBFRAME 
resources with additional information. Examples of such 
annotations include Library Holdings information, cover 
art and reviews. 
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BibFrame, So Far… 

• BIBFRAME Annotation Model (Updated - 26 August 2013) 

• BIBFRAME Use Cases and Requirements (NEW! - 14 August 
2013) 

• On BIBFRAME Authority - Discussion Paper (Updated - 15 
August 2013) 

• BIBFRAME Resource Types Discussion Paper (17 June 2013) 

• Vocabulary updates (Ongoing) 

• MARC21 to BIBFRAME Transformation updates (Ongoing) 
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MARC in BibFrame Model 

• Comparison Service 

• Transformation Service 

 

• *Try these services to see how MARC records 
look different in BibFrame model. 
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From the Web: FOAF, SKOS, schema.org 
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Friend of a Friend (FOAF) 

• RDF-compatible semantics (classes & 
properties) 

– designed to enable “…a Web of machine-readable 
pages describing people, the links between them 
and the things they create and do….” 

– FOAF Project (http://www.foaf-project.org/) 
started in 2000 

– FOAF Vocabulary Spec 0.99 published 14 January 
2014 (Paddington edition) 
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FOAF Classes (selected) 

Classes (unstable, testing, stable & archaic) 

– Agent 

– Group (sub-class of Agent) 

– Image 

– OnlineAccount 

– OnlineChatAccount (sub-class of OnlineAccount) 

– Organization (sub-class of Agent) 

– Person (sub-class of Agent) 

– Project 
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FOAF core properties (selected) 

Properties (core) 

– name 

– familyName, givenName (domain:Person) 

– knows (domain:Person, range:Person) 

– img (domain: Person, range: Image) 

– depiction (range: Image), super-property of img 

– age (domain: Agent), see also birthday (not core) 

– member (domain: Group, range: Agent) 
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FOAF social web properties (selected) 

Properties (Social Web) 

– nick 

– mbox (domain: Agent) 

– homepage (range: Document) 

– workplaceHomepage (domain:Person, range:Document)  

– topic (domain: Document), topic_interest (domain:Agent) 

– interest (domain: Agent, range: Document)  

– account (domain: Agent, range: OnlineAccount) 

– publications (domain: Person, range: Document) 

– openid, jabberID (domain: Agent) 
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<?xml version="1.0"?> 

<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 

  xmlns:dc="http://purl.org/dc/elements/1.1/"> 

    <foaf:Person rdf:about="#danbri" xmlns:foaf="http://xmlns.com/foaf/0.1/"> 

        <foaf:name>Dan Brickley</foaf:name> 

        <foaf:homepage rdf:resource="http://danbri.org/" /> 

        <foaf:openid rdf:resource="http://danbri.org/" /> 

        <foaf:img rdf:resource="http://danbri.org/images/me.jpg" /> 

    </foaf:Person> 

</rdf:RDF> 
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SKOS Introduction 

• Grew out of series of EU initiatives (DESIRE II, 
LIMBER, SWAD, …) 
– Initial release of SKOS Core was in 2003 
– Picked up by W3C Semantic Web Activity in 2004  
– W3C Recommendation in 2009 

• Alignment between ISO 25964 (the 
International Std. for Thesauri…) and SKOS & 
MADS/RDF  

• SKOS is “ a common data model for sharing 
and linking knowledge organization systems 
via the Web.” 
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SKOS Classes 

Classes 

– ConceptScheme (aggregation of Concepts) 

– Concept 

 

– Collection (group of Concepts, for convenience) 

– OrderedCollection (sub-class of Collection) 
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SKOS Properties (selected) 

Properties 
– inScheme 

– notation 

– prefLabel, altLabel 

– broader, narrower (direct hierarchical) 

– broaderTransitive, narrowerTransitive (indirect 
hierarchical) 

– Note (changeNote, definition, editorialNote, example,  
historyNote, scopeNote) 

– broadMatch, closeMatch, exactMatch, narrowMatch,…. 
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Schema.org 

The next generation’s Dublin Core? 

Semantics (Classes [aka types] & Properties) 
designed to be used with HTML microdata or 
RDFa formats 

– Data model is compatible (mostly) with RDF 
Schema 

– Microdata formats compatible (mostly) with 
RDFa 1.1 Lite 
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Microformats, RDFa, microdata, … 
• Microformats – an attempt to make human-readable 

HTML more machine processible 

– Add attributes to HTML to convey metadata about the 
information contained in the HTML 
 

• Microdata – more sophisticated microformat 

– Coincident with introduction of schema.org 

– Developed in concert with HTML 5 

– Anticipated much of what was ratified as RDFa 1.1 Lite 
 

• Tools are available now for validating  
microdata and/or RDFa 
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Schema.org types (selected) 
Thing 
 Event 
 Organization 
 Person 
 Place 
 CreativeWork 
  Article 
  Book 
  Map 
  WebPage 
   AboutPage 
   ContactPage 
   SearchResultsPage 



Schema.org Book Properties (selected) 
From Thing: 
 name 
 url 

From CreativeWork: 
 about 
 author / creator 
 dateCreated, dateModified, datePublished 
 inLanguage 
 genre 

From Book: 
 isbn 
 numberOfPages 
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Library (OCLC) extensions 

Classes: 
 Carrier 
 Image 
 ComputerFile 
 Newspaper 
 Periodical 

Properties: 

 hasCarrier 
 placeOfPublication 
 oclcnum 
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Collaborative Metadata 
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The new cooperative cataloging 
•Folksonomies in addition to or instead of taxonomies 

– Built from the bottom up 

– Users coin terms (tag) independently as they use a resource 

– Changes in language are immediately reflected 

•Issues  

– Polysemy (ambiguity) and Synonymy (redundancy) 

– Lack of hierarchy 

– Longevity (or lack there of) 

– Authority / authorized forms 

– More used resources get used more, get more tags, … 
 

http://dx.doi.org/10.1108/07378830910942928 Tom Steele, U of Oklahoma 
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Positive experiences – sort of 

• PennTags (& MTagger) 
http://tags.library.upenn.edu/help/ 

Margaret Kipp & Grant Campbell. 2010. Searching with Tags: Do Tags Help Users Find 
Things? Knowledge Organization 37 (4): 239-55. Preprint: 
http://eprints.rclis.org/15033/1/kippandcampbell-2010-searchingwithtags-ko374.pdf 

 

• LibraryThing 
Carrie Pirmann. Using Tags to Improve Findability in Library OPACs: A Usability Study of 
LibraryThing for Libraries, http://hdl.handle.net/2142/18918 

 

• Library of Congress in Flickr Commons 
For the Common Good: The Library of Congress Flickr Pilot Project. 2008. 
http://www.loc.gov/rr/print/flickr_report_final.pdf 

 

 
4/7/2014 CARLI's Technical Services Committee Forum 67 

http://tags.library.upenn.edu/help/
http://eprints.rclis.org/15033/1/kippandcampbell-2010-searchingwithtags-ko374.pdf
http://eprints.rclis.org/15033/1/kippandcampbell-2010-searchingwithtags-ko374.pdf
http://eprints.rclis.org/15033/1/kippandcampbell-2010-searchingwithtags-ko374.pdf
http://eprints.rclis.org/15033/1/kippandcampbell-2010-searchingwithtags-ko374.pdf
http://eprints.rclis.org/15033/1/kippandcampbell-2010-searchingwithtags-ko374.pdf
http://eprints.rclis.org/15033/1/kippandcampbell-2010-searchingwithtags-ko374.pdf
http://eprints.rclis.org/15033/1/kippandcampbell-2010-searchingwithtags-ko374.pdf
http://hdl.handle.net/2142/18918
http://www.loc.gov/rr/print/flickr_report_final.pdf


How expert  
is the crowd? 

Motto-Transcribed (la): 
Fiunt, quae posse negabas. 

Motto-Transcribed (de): 
Was du nicht glaubtest/ das geschiht. 

Motto_Normalized (de): 
Was du nicht glaubtest, das geschieht. 

From Book Entitled: 
Meditationes emblematicae de restaurata pace Germaniae, 1649, Francofurti 
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Counterpoint –  
Cory Doctorow’s Metacrap 

• People lie 

• People are lazy 

• People are stupid 

• Mission: Impossible -- know thyself 

• There's more than one way to describe something 

• Schemas aren't neutral 

• Metrics influence results 
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The Future of Library Metadata 

Linked Open Data, BIBFRAME, schema.org, ??? 
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LD4L – Linked Data for Libraries 

• Exploration & Research  

– How should libraries contribute Linked Data 

– How might libraries want to use Linked Data 

• Cornell, Harvard & Stanford supported by 
2-year, $1 million grant from Mellon Foundation 

• Workshop planned for midpoint of grant 

• Focused (for now) on MARC  BIBFRAME.... 
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https://wiki.duraspace.org/pages/viewpage.action?pageId=41354028  

https://wiki.duraspace.org/pages/viewpage.action?pageId=41354028


https://wiki.duraspace.org/display/ld4l/LD4L+Use+Cases  

https://wiki.duraspace.org/display/ld4l/LD4L+Use+Cases


The Relationship between BIBFRAME and OCLC’s Schema.org ‘Bib 

Extensions’ Model: A Working Paper -- Carol Jean Godby, for OCLC Research 

http://www.oclc.org/content/dam/research/publications/library/2013/2013-05.pdf     

http://www.oclc.org/content/dam/research/publications/library/2013/2013-05.pdf
http://www.oclc.org/content/dam/research/publications/library/2013/2013-05.pdf
http://www.oclc.org/content/dam/research/publications/library/2013/2013-05.pdf


.... 



The idyllic future of metadata? 

• Many users know more about certain attributes of the 
resources we curate than we do. 
 

• RDF enables the integration of metadata statements 
from multiple sources 
 

• RDF-based tagging and annotation tools are emerging 
that allow us to capture user metadata augmentation. 
 

• Therefore (perhaps) metadata designs of the future  
will be built around metadata enrichment by  
end-users, e.g. a Folksonomies model 
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HathiTrust Research Center 

• Currently HT metadata is MARCXML 

• Scholars tell us HT & HTRC metadata is inadequate 

• For their own research they spend time & effort 
augmenting / enriching HT metadata 

• They want to contribute metadata back to HT  

• HTRC is looking at conversion to RDF-based metadata 
model as a way to support this use case and at the 
same time make use of LOD sources 
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