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Linked Data for Production (LD4P)

“The Andrew W. Mellon Foundation has awarded Stanford a $1.5 million grant to support 

library initiatives that develop and advance the use of linked open data.  Stanford 

Libraries will coordinate a team representing Columbia, Cornell, Harvard, Library of 

Congress and Princeton to upgrade the current infrastructure libraries use to create, 

store, and share bibliographic data.”

Source: https://library.stanford.edu/news/2016/04/stanford-libraries-leads-collaborative-grant
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LD4*

LD4L (2014-2016): Collaborative project of Cornell University Library, Harvard 

Library Innovation Lab, and Stanford University Libraries.

LD4L-Labs (2016-2018): Cornell-lead collaborative project with Harvard University, 
Stanford University, and library researchers at the University of Iowa.

LD4P (2016-2018): Stanford-lead collaborative project with Columbia, Cornell, 
Harvard, Library of Congress, Princeton, and Stanford University to start 
transitioning traditional technical services workflows to linked open data.
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LD4P Projects

● Columbia: Art objects (two & three dimensional)

● Cornell: Non-commercial LPs from the Hip Hop collection & rare materials

● Harvard: Library cartographic resources (printed maps,  atlases, digital 
geospatial datasets, etc)

● Library of Congress: BIBFRAME 2.0 test, audio-visual material, Prints & 
Photographs, BIBFRAME & RDA

● Princeton: Archive of the philosopher Jacques Derrida (1930-2004); 
annotations

● Stanford: Tracer bullets; Performed music ontology
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Artframe -- a BIBFRAME extension

● Many libraries own art objects

● Art objects have been described in MARC

● Larger institutions often have libraries as well as museums -- lack of 

communication

● BIBFRAME is supposed to work with “various content models” and 

accommodate “different needs for resource descriptions”

(Library of Congress (2012). Bibliographic Framework as a Web of Data. 

Page 15)

5





John Singleton Copley
Portrait of Myles Cooper
ca.1768, oil on canvas

Suzuki Harunobu
The Brine Maidens
Japan, Edo period

1769-70, woodblock print

Anna Hyatt Huntington
Cranes Rising
1934, bronze



George Romney
Portrait of David Hartley, M.P.

1784

Alice Neel
Portrait of Jack Beeson

1979

Samuel Adoquei
Portrait of Constance Baker Motley

2015



Florine Stettheimer
Self-Portrait with Palette (Painter and Faun), ca. 1915

Florine Stettheimer
Portrait of Myself, 1923



Bruce Davidson
Time of Change 

1962, gelatin silver print

Arthur Rothstein
Girl at Gee’s Bend (Artelia Bendolph)

1937, gelatin silver print



Standing Buddha, China
Northern Qi dynasty (550-577) 

marble with limestone base

Etruscan black-figure amphora
9th-8th century BCE

earthenware

Plaque with a hunter and lion 
Iran, 8th-7th century BCE

ivory or bone



Daniel Chester French
Alma Mater

1903, bronze

Auguste Rodin
The Thinker
1930, bronze



Clement Meadmore, Curl, 1967, Cor-Ten steel
(conservation completed Fall 2015)



Virgin Mary polychrome wood 
figurine, Mexico or South America, 

18th century, with X-ray

Students working in the lab
NYU Institute of Fine Arts Conservation Center













But Why linked data?
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https://exhibitions.cul.columbia.edu/exhibits/show/realia

https://exhibitions.cul.columbia.edu/exhibits/show/realia
https://exhibitions.cul.columbia.edu/exhibits/show/realia


24Jenn Riley. Seeng Standards. http://jennriley.com/metadatamap/
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Semantic Web to the Rescue?

● Linking data (resources) instead of documents (information resources)

● Identifying resources using URIs instead of text strings

● Structured data instead of unstructured data

● Explicit semantics instead of ambiguity (semantics = meaning)

● Goal: machine consumption in addition to human consumption
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What is Linked Data?

Component part of the Semantic Web

Building blocks:

● URIs or IRIs (resource identifiers)
● HTTP (hypertext transfer protocol)
● Structured data using controlled vocabulary terms and dataset definitions 

expressed in Resource Description Framework [RDF] serialization formats such as 
RDFa, RDF/XML, N3, Turtle, or JSON-LD

● Linked Data Platform

(source: https://en.wikipedia.org/wiki/Linked_data#Components)
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RDF--Resource Description Framework

● Used to express linked data

● Graphs, not records

● RDF statements are called triples

● RDF triples consist of a subject, a predicate, and an object
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RDF Triple
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RDF Graph
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Linked Data Vocabularies & Ontologies

● Vocabularies vs. value vocabularies

● Define classes of objects, the relationship of objects, and 
the properties of resources

● Often expressed in RDFS or OWL

● Examples: FOAF, dcterms, schema.org, BIBFRAME ...
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Linked Data in Libraries

● ID.LOC.GOV

● Bibliographic Ontologies (e.g. schema.org + bib. 
Extension; BIBFRAME)

● Linked Data projects
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ID.LOC.GOV

33http://id.loc.gov/
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Bibliographic Framework Initiative 
(BIBFRAME)

• Develop a new format that accommodates different content rules and data      
models

• Determine aspects of MARC that should be retained and translate to a LD model

• Based on Semantic Web and Linked Data technologies

• Foster reuse of existing rich metadata

• Plan for migrating existing metadata into a new structure

• Integrate bibliographic metadata with other rich metadata on the Web

(slide courtesy of Rebecca Guenther)
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36Overview of the BIBFRAME 2.0 Model 
https://www.loc.gov/bibframe/docs/bibframe2-model.html



Linked Data in Art

● Getty vocabularies

● Art ontologies

● Linked Data Projects
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Art Vocabularies

● The Art & Architecture Thesaurus (AAT)

● The Getty Thesaurus of Geographic Names (TGN)

● The Union List of Artists Names (ULAN)

● Thesaurus for Graphic Materials (on id.loc.gov)
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Art & Architecture Thesaurus (AAT)
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CIDOC-CRM

● CIDOC = International Committee for Documentation of 
ICOM (International Council of Museums)

● CRM = Conceptual Reference Model

● Official ISO standard since 2006

● Currently in version 5.0.4
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Yale Center for British Art (CIDOC-CRM)
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Machine-readable form in CIDOC-CRM
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The Intersection: Libraries AND Art

FRBRoo

“The FRBRoo is a formal ontology intended to capture and represent the 
underlying semantics of bibliographic information and to facilitate the integration, 
mediation, and interchange of bibliographic and museum information.”

A working group formed  in 2003 aimed to develop a formal ontology “ a) 
Expressing the IFLA FRBR model with the concepts, tools, mechanisms, and 
notation conventions provided by the CIDOC CRM, and: b) Aligning (possibly even 
merging) the two object-oriented models with the aim to contribute to the solution 
of the problem of semantic interoperability between the documentation structures 
used for library and museum information, …”
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The Artframe Project

Objectives:
Evaluate the suitability of the BIBFRAME model and vocabulary for describing art objects, both 

two-dimensional (e.g. paintings, photographs) and three-dimensional (e.g. sculptures, ceramics).
Identify and document any descriptive needs of art objects that are currently not covered by BIBFRAME.
Evaluate other linked data ontologies and initiatives in the art domain.
Develop a profile for the description of art objects.
Convert a selection of art resources cataloged according to the Art Properties collection's local schema 

to the profile.
Engage with related projects in the museum/art library domain, including the Library of Congress Prints 

and Photographs Division.
Participate in data exchange with other partners.
Develop workflow to connect public facing linked data to MARC circulation and other inventory data in 

spreadsheets or other sources.
Evaluate the project and share recommendations.
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The Columbia Project Team

Project team consisting of librarians and domain specialists

Amber Billey (Metadata Librarian)
Roberto C. Ferrari (Curator of Art Properties)
Kate Harcourt (Director, Original and Special Materials Cataloging)
Erin Petrella (Metadata Assistant; until August 2016y)
Margaret Smithglass (Registrar and Digital Content Librarian, Avery Library)
Project Coordinator: Melanie Wacker (Metadata Coordinator)

Project wiki: https://wiki.duraspace.org/display/LD4P/Columbia
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https://wiki.duraspace.org/display/LD4P/Columbia


Pre-project Activities
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● Create test dataset in spreadsheet form representing a variety of art formats

● Reconcile spreadsheet data to external controlled vocabularies

● Characterize objects in the Art Properties collection based on sample data

● Survey existing linked data developments in the art domain

● Map Art Properties data to Bibframe 1.0

● Document issues and omissions in BIBFRAME 1.0 relating to art descriptions

● Map Art Properties data to VRA RDF 

https://s3.amazonaws.com/VRA/ontology.html


Characterization of Sample Data

Sample data describing art objects in the Art Properties collection. Subset of the 
overall collection, so should not be seen to represent the entire collection

Formats                                                             Events

Physical Description                                         Creators

Location                                                             Titles

Acquisitions Type Information                         “Ofness” vs. “Aboutness”
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Literature Review

● Contemporary literature on art and linked data 

● Information-seeking behavior for art and visual resources

● Non-MARC metadata schema development and modeling for art and visual 
resources

● Mapping descriptions for art and visual resources into MARC
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Artframe Extension Group

● Columbia Project Team
● Penny Baker (Clark Art Institute)
● LC’s Prints & Photographs Division
❏ Paul Frank
❏ Arden Alexander
● ARLIS/NA Cataloging Advisory Committee:
❏ Chair: Marie-Chantal L'Écuyer-Coelho
❏ Board Liaison: Jamie Lausch Vander Broek
❏ ALA Committee on Cataloging: Description & Access (CC:DA) Liaison: Karen 

Stafford
❏ ALA MARC Advisory Committee Liaison: John A. Maier
❏ ALA Subject Analysis Committee (SAC) Liaison: Sherman Clarke
❏ Members: Bronwen Bitetti, Tamara Fultz, Maria Oldal
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Use Cases
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Use Case Categories

52

1. Names
2. Related Works
3. Genre; Facets; Types; WorkType; Classification; Styles
4. Physical Characteristics; Properties
5. Condition
6. Object History
7. Related Images of a Work
8. Subject/Aboutness 
9. Annotations

10. Titles
11. Administrative metadata
12. User contributed data



Ontology Extension Development
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Mapping to BF 2.0

(fictional mapping to visualize the process)

Local Element BIBFRAME Other

Title bf:title

Dimensions bf:dimensions

Portrait subject relator:dpc

Culture vra:culturalContext
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Inscriptions/Signatures

bf:note [ a bf:Note ;
bf:noteType “Inscriptions/ Signatures” ;

Or

vra:hasInscription ?

Or something else?
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Tools

● OpenRefine

● KARMA: A Data Integration Tool

● VitroLib

● Transformation Tool
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http://vitrolib.ld4p.library.cornell.edu/
http://vitrolib.ld4p.library.cornell.edu/


Tools: LODRefine for Reconciling Data



Tools: Karma for Mapping and Visualization
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What’s next?

● In-person meeting in Washington DC (Nov. 17-18)

● More modelling!

● More mapping!

● More testing!
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Questions?
mw2064@columbia.edu

rcf2123@columbia.edu
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