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Linked Data in Libraries: Trends, 
Challenges, and Impact

圖書館鏈結資源的發展趨勢以及對資訊組織的衝擊

雲端時代下資訊組織與鏈結資源的趨勢與展望
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Introduction



What is Linked Data?
Three rules:

▪ Use HTTP URIs as names for 
things;

▪ Provide useful information, 
using the (web) standards 
(RDF, SPARQL etc.); 

▪ Linked data is about 
relationships. 

URI and RDF are core concepts 
for linked data!

Tim Berners-Lee: The next Web of open, linked data

Mar 13, 2009



What Is a URI?

URI stands for Uniform Resource Identifier. It is “a string of characters that 
unambiguously identifies a particular resource.” 

A URI constructed with the HTTP protocol is referred to as an HTTP URI.

-- URI FAQs: PCC URI Task Group on URIs in MARC 
www.loc.gov/aba/pcc/bibframe/TaskGroups/URI%20FAQs.pdf

https://www.loc.gov/aba/pcc/bibframe/TaskGroups/URI FAQs.pdf


What is RDF/Triple?

RDF stands for Resource Description Framework. It is “a standard model 
for data interchange on the Web.” It is based upon the idea of creating 
metadata about resources in the form of subject–predicate–object
expressions, known as triples. 

William 
Shakespeare 

Hamlet 

http://viaf.org/
viaf/96994048

http://id.loc.gov/authorities
/names/n80008522

http://id.loc.gov/vocabulary/relators/aut

isAuthor



Why Linked Data?  

▪ MARC format was created over 50 
years ago

▪ Linked data promises: 

o Transforms user’s experience with 
discovery;

o Exposes library collections to the open 
web;

o Increases library operational efficiency;

o Enables intelligent search.

www.ontotext.com/blog/linked-data-libraries/



Linked Data Adoption 



International Linked Data Surveys for Implementers 
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Geographic Breakdown of 143 Responding Institutions 
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Responding Institutions by Type

0

5

10

15

20

25

30

Research library National library Research
institution

Library Network Government Service provider Public Library Museum Other

2014 2015 2018

Courtesy of Karen Smith-Yoshimura



RDF Vocabularies/Ontologies Used

0% 10% 20% 30% 40% 50% 60% 70%

Schema.org

SKOS

Dublin Core Terms

FOAF

DCMI Metadata Terms

RDF Schema

BibFrame

Local vocabulary

2015 2018

Courtesy of Karen Smith-Yoshimura



Current Development



Library of Congress: BIBFRAME

BIBFRAME stands for BIBliographic
FRAMEwork

• It’s a Library of Congress’ project started 
in 2011;

• It’s the replacement for MARC and can be 
used as encoding standard for RDA and 
other cataloging  standards;

• But it is not only a replacement of MARC 
and it is a linked data model and ontology 
primarily focusing on bibliographic data;

AND
• It leverages the current web technology 

(semantic web/linked data) and uses RDF 
modeling practice.

https://www.loc.gov/bibframe/docs/bibframe2-model.html



Main BIBFRAME Project Site

www.loc.gov/bibframe/

Three linked data tools:

• BIBFRAME to MARC 

since 2020 (current 

version 1.0)

• MARC to BIBFRAME 

since 2012 (current 

version 1.6)

• New editor was released 

in April 2021



LC BIBFRAME 100

• “BIBFRAME 100 means going from 100 catalogers working 2 days a week to 
approximately 350 catalogers working 5 days a week”

--Sally McCallum, Library of Congress BIBFRAME Update, June 28, 2021: 
www.loc.gov/bibframe/news/source/mccallum-ala-bf-update-an2021.pptx

• “All catalogers keying into BIBFRAME system and not double keying to MARC”

--Sally McCallum, BIBFRAME Workshop in Europe, September 21, 2021: 
www.casalini.it/bfwe2021/web_content/2021/presentations/mccallum.pdf



OCLC Shared Entity Management Infrastructure

• It’s a 2-year grant project (2020-2021);

• The purpose is to build a production shared 
entity management infrastructure that 
enables catalogers to create, maintain, use 
and reuse entity descriptions for persons
and creative works;

• Initially the infrastructure will include 
millions of person and creative work 
entities from WorldCat, VIAF, and Wikidata.

To learn more about the project, watch the presentation: Building a Shared Entity Management Infrastructure: Moving 
from Promise to Production: www.youtube.com/embed/Z_MDPpzVRl4?start=11152&end=12611



Ex Libris Linked Data Features

● SEO Sitemap
● Alma Refine Cloud App
● Author Card
● Publishing/Exposing records in following 

formats:
○ BIBFRAME
○ JSON_LD
○ RDA/RDF

● Provision of URIs



Share-VDE Initiative
• A library-driven initiative which brings together the bibliographic catalogs and authority files of libraries in 

the US, Canada and Europe in a shared discovery environment based on linked data. Share-VDE linked 
data platform consists of four major components:

wiki.share-

vde.org/wiki/Main_Page



Share-VDE Enables Linked Data Workflows

Share-VDE enables its member libraries to establish linked data based workflows by 
offering the following services:  

• Enrich library MARC records with identifiers from external sources (e.g. ISNI, VIAF) and 
with original Share-VDE identifiers;

• Convert library’s records from MARC to linked data (primarily BIBFRAME);

• Reconcile and cluster entities created through library data conversion;

• Deliver converted and enriched data to libraries for reuse in their systems;

• Publish converted records on Share-VDE discovery platform.



www.svde.org/

Share-VDE Discovery Platform



Share-VDE Basic Search: 林語堂



Share-VDE Advanced Search: any author named Lin who was born in 1890s



Linked Data for Production (LD4P) Initiative  

• A group of research libraries have 
worked together to implement linked 
data;

• Work began in 2016;

• Currently in phase 3 - Linked Data for 
Production: Closing the Loop (LD4P3): 
wiki.lyrasis.org/pages/viewpage.action?
pageId=187176106.



Linked Data for Production: Closing the Loop (LD4P3)

A cloud-based linked data editor

stage.sinopia.io



Linked Data for Production: Closing the Loop (LD4P3)

To learn more about this service, 
watch this presentation: 

“Building a linked-data platform: 
Sinopia and Questioning Authority 
Server lessons learned and a look 
ahead”

-- shorturl.at/ixLT5



Linked Data for Production: Closing the Loop (LD4P3)



Linked Data for Production: Closing the Loop (LD4P3)



Trends and Challenges



Trend #1: 

BIBFRAME is 
gaining 
momentum, but 
MARC is NOT 
dead (yet)



ISBN

Trend #2: 

Wikidata is part 
of library linked 
data landscape 



Trend #3: 

Focus not only 
linked data 
creation but 
workflows and 
data exchange  

Share-VDE

PCC

Data 

Pool

Philip E. Schreur, Linked Data for Production 

3: Closing the Loop: Update. PCC Operations 

Committee, 7 May, 2021



Trend #4: 

Stronger 
partnership -
mapping 
between 
different data 
models  

Share-
VDE
PCC
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Trend #5:

Increased buy-in 
from library 
technology 
vendors and library 
professionals 



Challenges

• There is no one data model or ontology that the library community has agreed 
upon; 

• Lack of tools, especially systems that can efficiently support library linked data 
creation, maintenance, use and reuse as well as other library operations;

• It’s difficult to convert MARC records to/from linked data;

• Lack of resources (money, time, etc.);

• Shift in mindset of the cataloging community has been slow.



Impact on Cataloging 



Impact

Paradigm shift: 

• Record based cataloging  --- >>  Entity based cataloging 
Users seek info about names or titles and won’t have to find that info buried in records; catalogers 
won’t have to worry about consistently citing the entities from one record to the next.

• Describing  --- >>  Linking
It’s not that description lacks importance. The attributes associated with an entity in essence serve to 
describe the entity. Catalogers just need to point to the entities.

• Authority control  --- >>  Identity management
In a linked data world the prime need is for identifiers for entities; the text string is now of secondary 
importance.

• Record creator  --->>  Knowledge manager
Managing the relationships among entities is the service that users need.

Exciting opportunity to reimagine and reengineer our own future! 



Skills Needed for the Linked Data Future

• Familiarity with cataloging rules & best practices from a number of communities;

• Ability to analyze relationships and to make connections (links);

• Basic understanding of linked data and Resource Description Framework (RDF) terms, 
such as triples, URIs, etc.;

• Sufficient knowledge of linked data technology and its applications in libraries, for 
example, data modeling, ontology development, SPARQL, and API;

An ability to develop essential skills for managing change is applicable: be flexible and 
positive, able to deal with ambiguity, patient and resilient, and able to think outside the box.



Learning by Doing

● Practice linked data cataloging using Sinopia 
○ Anyone can create an account in the Sinopia stage 

environment: stage.sinopia.iol

● Use Wikidata to generate URIs for entities important 
to you and/or your organization

● Create a Wikidata account: 
www.wikidata.org/w/index.php?title=Special:CreateAcco
unt&returnto=Wikidata%3AMain+Page

● Smithsonian Wikidata Project presentation: 
bit.ly/DISC2021Forum0623

● WikiProject Chinese Culture and Heritage
www.wikidata.org/wiki/Wikidata:WikiProject_Chinese
_Culture_and_Heritage



Be Involved 

• Share your knowledge by attending and presenting at library

linked data webinars, conferences, and workshops

• Join the LD4 Community 
– Sign up email lists and/or join slack channel 
– Become a member of 8 affinity groups or form your own group 

• IGeLU/ELUNA Linked Open Data Community of Practice Group
– Subscribe to email list
– Volunteer for the working group 
– Attend the group’s events, such as town hall meeting



Thank you!


