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Overview

● Acknowledgments and thanks
● Background and motivation
● Research and prototyping: Lightning round!

○ User feedback and lessons learned
● Ongoing and future work

○ Moving to production
● Community engagement



Continuing LD4 Grants Evolution

● Linked Data For Pathways to Implementation (LD4P2) 
○ “A collaborative project among four institutions 

(Cornell, Harvard, Stanford, and the University of Iowa) 
and the Program for Cooperative Cataloging (PCC)...”

● Linked Data For Production: Closing the Loop (LD4P3)
○ “LD4P3 aims to "close the loop" to create a working 

model of a complete cycle for library metadata creation, 
sharing, and reuse.”



Special Thanks and References

● Linked Data For Pathways to Implementation (LD4P2) - 2018-2020

○ LD4P2 Discovery Wiki
○ Cornell Team: Steven Folsom, Jason Kovari, Lynette Rayle, John Skiles Skinner, 

Simeon Warner, Tim Worrall. DevOps: Greg Delisle, Robbie Douglas. (Special thanks to Frances 
Webb as consultant)

○ Stanford Team: Chris Beer, Tom Cramer, Michelle Futornick, Jessie Keck, Jack Reed, 

Hilary Thorsen, Astrid Usong, Camille Villa, Jennifer Vine

○ U of Iowa: Dave Eichmann

● Linked Data For Production: Closing the Loop. 
2020-2022 (LD4P3)

https://wiki.lyrasis.org/pages/viewpage.action?pageId=101783940
https://wiki.lyrasis.org/pages/viewpage.action?pageId=187176106
https://wiki.lyrasis.org/pages/viewpage.action?pageId=187176106
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Background and Context
Discovery of library resources

● “Known item” search        
open-ended discovery

● Provide context around entities 
● Include relevant relationships
● Link external data back to the 

catalog



Motivating Questions

● Which data connections provide linkages or context?
● Which discovery tasks can we support using linked data?
● How can we support discovery of catalog resources 

through search engines?



Wherefore Art Thou, Entities?

Name Authority

Authorized Subject Heading



External Data Sources

Lincoln at the Bardo

http://id.loc.gov/authorities/names/n95046060

http://id.worldcat.org/fast/30184

LCNAF Linked Data
~ 738 Million Triples 

LCSH / FAST 
Linked Data
LCSH: ~24.5 million 
triples

Work

Authority URI for author

Authority URI for subject

Wikidata is highlighted but other data 
sources also included.

http://id.loc.gov/authorities/names/n95046060


Questions for You

● Additional linked data sources? 
● Interactions and tasks to support?
● Production challenges and opportunities?
● Design ideas? 
● User stories and scenarios?

○ E.g. BIBFRAME entities for discovery



Lightning Round!

● LD4P2 focus: Design, develop, evaluate prototypes
○ Knowledge panels 
○ Browsing
○ Semantic search/search suggestions
○ Schema.org output



Knowledge Panels and Context

● Context around entities/related entities 







Knowledge Panels and Context

● Context around entities/related entities 
● User feedback: “The Bomb Dot Com”. Streamline 

information.  Review properties used.
● Implementation: Client-side requests
● Data sources: Wikidata, Who’s on First, LCNAF, LCSH, 

Discogs, digital collections 



Browsing

● Navigating categories and relationships while linking back 
to search







Browsing

● Navigating categories and relationships while linking back 
to search

● User feedback: positive reactions for subject and timeline 
among novice users.  Subject Matter Experts found less 
valuable.

● Implementation: Client-side and indices combining data 
sources

● Data sources: LCSH, LCNAF, Wikidata, LCCN, Open 
Syllabus API



Suggestions: Related Search Results

● Provide entity and search suggestions 





Search Term: Charles Dickens

Entity suggestions:
● Annif Rest API

○ Training set: 194,555 entries 
matching full titles from the 
catalog with LCSH URI

○ User query -> LCSH suggestion 

Mini knowledge panel for entity



Mini knowledge panel for entity

Search Term: Charles Dickens

Entity suggestions:
● Facet strings for search results

○ FAST for subjects
○ LCNAF for agents



Search Term: Charles Dickens

Entity suggestions:
● Keyword search to Questioning 

Authority over LOC sources

Mini knowledge panel for entity



Suggestions: Related Search Results

● Provide entity and search suggestions 
● User feedback: Makes catalog “stickier”. Clarify how 

entities are related.  Streamline. 
● Implementation: Client-side requests and index for 

contemporary authors
● Data sources: Wikidata, LCSH, LCNAF, FAST, catalog 

metadata, Annif suggestions



Suggestions: Autosuggest

● Typeahead suggestions for persons, locations, subjects, 
and genres based on user query







Suggestions: Autosuggest

● Typeahead suggestions for persons, locations, subjects, 
and genres based on user query

● User feedback: Favorable and easy to understand.  
Clarification around shared pseudonyms. Misspelling 
support.

● Implementation: Client-side and index combining data 
sources

● Data sources: catalog, LCNAF, FAST, Wikidata



UI Lessons 

● Focused on non-specialists (undergrads/beginning 
researchers) to help widest range possible

● Subject matter experts had specialized workflows
○ They did not require as much assistance in viewing 

relationships between entities
● Interdisciplinary research means you may still be a 

novice in an area you need to research (See study on work 
discovery workflows)

https://ld42020.sched.com/event/cjIS/where-linked-data-can-impact-user-experience-evaluating-semantic-search-interfaces
https://ld42020.sched.com/event/cjIS/where-linked-data-can-impact-user-experience-evaluating-semantic-search-interfaces


Challenges and Opportunities

● Data: Consistency? Completeness? Ethical concerns?
○ UI and system-level handling?

● Client-side or index?
○ Performance, aggregation, search across combined 

data
○ How to handle updates?

● Additional work on accessibility
● URIs in the catalog data would be a plus!



"@context":"http://schema.org",
"@type":"Dataset",
"identifier":[ "https://purl.stanford.edu/kk365yh0186"],
"description":["This dataset is intended for researchers…”],
"distribution":[      

{"@type":"DataDownload", "encodingFormat":"application/zip" }
 ],...

http://schema.org
https://purl.stanford.edu/kk365yh0186


Search for keywords results in SearchWorks dataset being 
discovered.
Description and type of file appear match what is included in 
Schema.org information. 



● LD4P2 Phases of Work
○ Lessons Learned

● Usability Results
● Links to Code
● Links to Demos



Current Efforts: LD4P3

● Research and Design
○ New features or extensions of LD4P2 implementation

● Integrate with Production
○ Ideas from LD4P2 as well as LD4P3



Current Efforts: Research and Design Strand
Research user needs and tasks

Identify data sources (library/external)

Identify connections with library metadata

Generate design Develop prototype

Evaluate prototype 



Current Efforts: LD4P3

● DASH!: Displaying Authorities Seamlessly Here!
○ Entity-specific dashboard
○ Cross-data source view of an entity within library 

catalog
■ E.g. Subject page

● Broader/Narrower
● PeriodO temporal and geographic information



URI Based Entity Pages



Current Efforts: Integrate Into Production

Discuss and evaluate with production stakeholders

Coordinate with production development and 
deployment teams

Define data and architectural dependencies

Refine and “robustify” as needed





Linked Data For Production: Closing the Loop

Discovery Systems

Blacklight Code and Community

Prototypes 

Linked Data Sources



Community Engagement and Review

● LD4 Conference -> Community
● Discovery Affinity Group
● Knowledge Panel White Paper
● Blacklight LD Working Meeting
● Wikidata Affinity Group
● Ethics in Linked Data Affinity Group

http://ld4.io
https://wiki.lyrasis.org/display/LD4P2/LD4+Discovery+Affinity+Group+Charge
http://bit.ly/ld4-kp-recipe
https://docs.google.com/document/d/1tymX0NiEAf1pMZUC-K2Eri_I6QSTQr32mfLFRwndjo0/edit
https://wiki.lyrasis.org/display/LD4P2/LD4-Wikidata+Affinity+Group
https://wiki.lyrasis.org/display/LD4P2/Ethics+in+Linked+Data+Affinity+Group


And thanks to the SWIB community!


