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Overview
History of EBSCO and Zepheira's work with 
RDF and BIBFRAME

BIBFRAME data services @ EBSCO

Creating and using BIBFRAME Resources 
with the Library.Link Network

Data Graphs in Action

What's on the Horizon
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1996

Co-Founder of Zepheira, Eric 
Miller, helps create the first draft 
of the Resource Description 
Framework model to “build a 
vendor-neutral and operating 
system-independent system of 
metadata”

1999

W3C adopts RDF 
recommendation in 1999

1999-2007

Zepheira Co-Founders 
collaborate with W3C to refine 
and adopt RDF specifications

2007-2012

Zepheira applies RDF standards 
to a variety of industry domains 
(including healthcare, agriculture, 
libraries, pharmaceutical, 
manufacturing, and financial 
services) 

2012-2014

Library of Congress hires 
Zepheira to help develop the 
initial model that kickstarts the 
BIBFRAME Initiative

2013-2017

Zepheira helps create Schema.org’s
Borrow Action to support libraries that 
want to make BIBFRAME data actionable 
for users searching the Web. 
Libraries begin to publish data graphs at 
scale for the first time using BIBFRAME 
Lite vocabularies.

History of Zepheira and EBSCO’s work with BIBFRAME

https://www.w3.org/Press/RDF

https://www.w3.org/Press/RDF
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2014

Gloria Gonzalez leaves 
UCLA Library to join Zepheira 
as Library Strategist. 

2015

10 public and academic 
libraires establish the 
Library.Link Network in 
partnership with Zepheira, 
EBSCO, Atlas Systems, 
Innovative Interfaces, and 
SirsiDynix.

2017

Google creates a borrow 
option in the Knowledge 
Graph for libraries in the 
United States.

2020

EBSCO acquires Zepheira 
and the Library.Link Network 
open data platform.

2021

Google Books launches the 
borrow option in the 
Knowledge Graph for 
libraries in Canada and 
Australia.

2022

~2,000 libraries representing 
~6,000 library locations in 11 
countries are publishing data 
for 250+ million BIBFRAME 
Instances available in Google 
search via Library.Link.

2023

EBSCO collaborates with the 
FOLIO community to add 
BIBFRAME functionality to 
the open source library 
service platform.

History of Zepheira and EBSCO’s work with BIBFRAME
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What are BIBFRAME Resources?

1. BIBFRAME Resource refers to the most generic BIBFRAME entity. 
2. In BIBFRAME 1.0, Work, Instance, Authority, or any subclass of these classes were all Resources

• https://www.loc.gov/bibframe/docs/vocab-conventions.html
3. bf:Resource is not used in BF 2.0 or BF 2.1
4. In the BIBFRAME Lite vocabularies, Resource is equivalent to Schema.org’s Thing Class

• https://schema.org/Thing

https://unimelb.library.link/analytics.html

https://www.loc.gov/bibframe/docs/vocab-conventions.html
https://schema.org/Thing
https://unimelb.library.link/analytics.html
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• Classes in purple are mapped to BF 2.1
• BF Lite Classes Mapped to BIBFRAME 2.1 Classes
• BF Lite Mappings on Github
• BF Lite http://bibfra.me/view/lite/
• BF Lite + Libraries http://bibfra.me/view/library/
• BF Lite + Relation http://bibfra.me/view/links/

https://docs.google.com/spreadsheets/d/1-bf6NvDxOLzMGXoFrEfpGt1cmre-Z4dHcaVomiEVT4U/edit?usp=sharing
https://github.com/zepheira/bibframe/blob/master/model/bflite.md
http://bibfra.me/view/lite/
http://bibfra.me/view/library/
http://bibfra.me/view/links/
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BIBFRAME data services @ EBSCO

1. EBSCO creates and hosts BIBFRAME data for libraries in 
11 countries.

2. How Library.Link works
• MARC bibliographic records are transformed into 

BIBFRAME Resources to create local data graphs.
• Data graphs are connected by the Library.Link 

Network, an open data platform.
• BIBFRAME Resources are identified with IDs that 

provide unique fingerprints for each thing. 
• ILS / discovery layer neutral – works with everything J

3. Direct data consumption
• EBSCO syndicates BIBFRAME data to partners 

including Google and the Internet Archive.
• Resource feeds are available for any application to 

use.
4. Open web publication

• All data graphs are available on the open web for use 
by any application.
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The Zepheira Team’s Current Development Work

1. Internal data viewer that shows inactive resources and events 
related to each data graph.

2. Reconciliation at local, regional, and global Library.Link 
Network levels to amplify new connections made by knowledge 
workers.

3. Continuing to extend the BIBFRAME Identifier class to connect 
library resources with additional sources of data available on 
the web.

1. A total of 53 bf:Identifier Types currently in use, including 
authority IDs, identifiers use across industries (like 
ISBN/ISSN/DOI/ROR) as well as internal EBSCO IDs

BIBFRAME data services @ EBSCO
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Make the catalog portable and visible
Enable users to engage with the library’s collections 
anywhere on the web

Make the engagements richer
Enable users to see connections to people, 
places and topics

Make the catalog better
Enable libraries to accelerate linked data adoption add new 
connections to MARC records in FOLIO

Library.Link uses actionable data to bring new users into the catalog

z

z

Creating and using BIBFRAME Resources
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work

instance

item

place

person

form/genre

MARC BIBFRAME Links are created for each resource and 
connected to authoritative data sources 
(LCNAF, LCSH, ORCID, etc.)

publish & 
sharetransform Include data in any 

website, IR, learning 
mgmt. system, 
faculty pages, etc. to 
link back to the 
catalog and help 
users find what they 
need.

On average, we create between 15 and 20 BIBFRAME Resources with data 
from 1 record. Resulting data graphs are a new authoritative data sources 
that libraries use to bring people into the catalog.

deliver

Library.Link uses a transformation pipeline to create BF Resources from MARC
Creating and using BIBFRAME Resources
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http://link.dclibrary.org/resource/Rh5lkqhCBU8/http://link.dclibrary.org/resource/aJlUtrP9HWg

http://bibfra.me/vocab/lite/creator

Subject Predicate
(relationship)

object

Each Resource is a link. The relationship is a link as well.

fingerprint / resource ID

Creating and using BIBFRAME Resources

http://link.dclibrary.org/resource/Rh5lkqhCBU8/
http://link.dclibrary.org/resource/aJlUtrP9HWg
http://bibfra.me/vocab/lite/creator%3e
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Resources and relationships create ever-expanding graphs
graphs represent data from connected catalogs and other authoritative data sources

Creating and using BIBFRAME Resources
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Each library data graph is connected to other 
graphs via the Library.Link Network
resource IDs / fingerprints make connections that show 
what resources are unique and which resources are shared

Creating and using BIBFRAME Resources
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Benefits of decentralized 
open catalog data
With decentralized data, you can unlock 
your catalog and bring data to anywhere 
users are on the Web.

When connected, data graphs create a 
network together.

Libraries connect BIBFRAME resources 
and become part of a large, 
interconnected graph on the Library.Link
open data platform.

As a result, you can see what is unique to 
your library, unique to others and what you 
share.

LIBRARY 
A

LIBRARY 
B
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BIBFRAME Item from University of 
Melbourne Library’s data graph

BIBFRAME Data Graphs in Action

Sample of BIBFRAME Resources from the University of 
Melbourne’s data graph:
• Item: https://unimelb.library.link/portal/Feminism-is-for-

everybody--passionate-politics/TIql7yK2Dqs/
• Work:  

https://unimelb.library.link/resource/j3P5pEcwfvY/
• Instance: 

https://unimelb.library.link/resource/TIql7yK2Dqs/
• Person: 

https://unimelb.library.link/resource/fPqAXmQvup8/
• Concept: 
• https://unimelb.library.link/resource/Wt3mILlGMFw/
• Topic: 

https://unimelb.library.link/resource/85hbBsQpyYo/
• Provider Event: 

https://unimelb.library.link/resource/nTcs56pF6DA/

fingerprint / resource ID

https://unimelb.library.link/portal/Feminism-is-for-everybody--passionate-politics/TIql7yK2Dqs/
https://unimelb.library.link/resource/j3P5pEcwfvY/
https://unimelb.library.link/resource/TIql7yK2Dqs/
https://unimelb.library.link/resource/fPqAXmQvup8/
https://unimelb.library.link/resource/Wt3mILlGMFw/
https://unimelb.library.link/resource/85hbBsQpyYo/
https://unimelb.library.link/resource/nTcs56pF6DA/
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Syndication: actionable data delivered to the point of 
need when/where/how the user needs to use data

Early examples: RSS Feeds & ATOM Feeds

Modern examples: Library.Link Resource Feeds
Person feed / bell hooks

Data Graphs in Action

https://validator.w3.org/feed/docs/rss1.html
https://validator.w3.org/feed/docs/rfc4287.html
https://library.link/resource/fPqAXmQvup8/feed.json
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Show off rich 
connections anywhere
knowledge panels and embeds provide visual context and 
create new paths to library catalogs any where on the Web

News Department 
websites Blogs

Course / learning 
management Faculty pages Institutional 

repositories
https://unimelb.library.link/resource/qD7lm_T8Z70/

Embeds do more than help humans access the 
catalog. They also use structured data to tell 
machines indexing the web who the library is 
and what they have.

Data Graphs in Action

https://unimelb.library.link/resource/qD7lm_T8Z70/
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Libraries use open data to take users to the 
catalog from any website

https://ebrpl.libguides.com/c.php?g=857212&p=6141167

East Baton Rouge Public 
Library uses BIBFRAME to 
help users checkout books 
written by Black authors 
from their LibGuides.

Data Graphs in Action

https://ebrpl.libguides.com/c.php?g=857212&p=6141167
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Libraries use open data to take users to the 
catalog from any website

European Parliament 
Library uses BIBFRAME 
to bring people into Primo 
from their subject-based 
LibGuides.

• https://eplibrary.libguides.com/CPOL/SR/AI-law
• https://eplibrary.libguides.com/CPOL/SR/AI-ethics
• https://eplibrary.libguides.com/XPOL/SR/Africa
• https://eplibrary.libguides.com/EPOL/SR/Biodiversity-policies
• https://eplibrary.libguides.com/CPOL/SR/European_citizenship

https://eplibrary.libguides.com/CPOL/SR/AI-law
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Feplibrary.libguides.com%2FCPOL%2FSR%2FAI-ethics&data=05%7C01%7Clmcintosh%40ebsco.com%7C66c16a013aa54629fe2908da73a9a0f5%7C50fa36ca7dd344f19e3f1bf39a3963a5%7C0%7C0%7C637949469667945278%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=npFnw8JwdLD7sSTPKoyrfSSEfCBwn68a93Ubjwt9inA%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Feplibrary.libguides.com%2FXPOL%2FSR%2FAfrica&data=05%7C01%7Clmcintosh%40ebsco.com%7C66c16a013aa54629fe2908da73a9a0f5%7C50fa36ca7dd344f19e3f1bf39a3963a5%7C0%7C0%7C637949469667945278%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=c1%2FGeDySzyBRfpxVoqhIpLdXTgXJe8ngnIsYKrcLA9U%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Feplibrary.libguides.com%2FEPOL%2FSR%2FBiodiversity-policies&data=05%7C01%7Clmcintosh%40ebsco.com%7C66c16a013aa54629fe2908da73a9a0f5%7C50fa36ca7dd344f19e3f1bf39a3963a5%7C0%7C0%7C637949469667945278%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=UTa2C3VJXsbCRhuVQe%2FWkXP28M4nCrYkVsKZPGFQghA%3D&reserved=0
https://eplibrary.libguides.com/CPOL/SR/European_citizenship
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EBSCO syndicates open data directly 
to Google’s Knowledge Graph

• Library.Link data graphs generate Book feeds 
and Library feeds. Libraries continuously 
refresh data graphs, so feeds are updated 
every 6 hours.

• Library.Link syndication feeds use open data 
and open standards that attribute ownership 
back to participating libraries.

• Any application can use Library.Link 
syndication feeds. 

• Options to borrow in Google’s Knowledge 
Graph are currently available for print, 
audiobooks, and ebooks in the US, Canada, 
and Australia.

• Borrow options are available in desktop and 
mobile search, the new Google Books 
interface, and Google’s “What to Read” feature.

• As more libraries provide structured data and 
borrow actions on the web, EBSCO partners 
with Google to help build new paths to catalogs 
in additional countries.

Data Graphs in Action
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https://unimelb.library.link/portal/A-Darwinian-left--politics-evolution-
and/1fSDm6ECvGI/borrow

Libraries syndicate data to become an 
option in Google’s knowledge panels

Data Graphs in Action

https://unimelb.library.link/portal/A-Darwinian-left--politics-evolution-and/1fSDm6ECvGI/borrow
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Libraries syndicate open data to become an option in What to Read
Example search on mobile: 

“books about feminism”

http://bloomington.library.link/portal/Aint-I-a-Woman-bell-hooks-electronic/L2Ea0gMhiHw/borrow

Data Graphs in Action

http://bloomington.library.link/portal/Aint-I-a-Woman-bell-hooks-electronic/L2Ea0gMhiHw/borrow
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Library.Link 
syndicates 
knowledge 
panels to any 
application that 
libraries select

https://graph.library.link/panel/?domain=http://link.sfpl.org/&id=aBasknpzbTs&go=trueData Graphs in Action

https://graph.library.link/panel/?domain=http://link.sfpl.org/&id=aBasknpzbTs&go=true
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http://umon.library.link/portal/Yearning--race-gender-and-cultural-politics/7dh1WqZZyMs/borrow

Example knowledge panel inside 
the University of Moncton’s 

Enterprise catalog

Data Graphs in Action

http://umon.library.link/portal/Yearning--race-gender-and-cultural-politics/7dh1WqZZyMs/borrow
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Tracking data usage: Library.Link stats dashboard

https://stats.library.link/domain/link.dclibrary.org/2022/07/

https://stats.library.link/domain/link.dclibrary.org/2022/07/
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Resource Enrichment: finding the overlap 
between two graphs and using data from 
one graph to make the other graph better
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• We use unique identifiers to calculate the 
overlapping People, Topics, Titles, 
Places, Organizations, Genres etc.

• Enrichment works with any identifier or 
resource type.

• Data from one graph is added to another, 
creating new classes and properties 
available to use in a local data graph.

Data 
Graph

A

Data 
Graph

B

Library.Link Network
Resource Enrichment
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Example: Using BIBFRAME to power Controlled Digital Lending

We use ISBN 
overlap to find the 
matches between 
catalogs and Open 
Library. Each match 
provides a digital 
copy that can 
shared on behalf of 
the Boston 
University Libraries.

Library.Link intelligently maps links (local identifiers) to equivalent identifiers in other graphs.

https://archive.org/details/bostonuniversitylibraries-ol
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Example: Using BIBFRAME to enrich data graphs with WikiData

We use these 
mappings created 
during enrichment 
to pull in additional 
data about the 
person, topic, item, 
etc. for knowledge 
panels

Example: 
mapping the 
‘person’ bell hooks 
with WikiData.

Library.Link intelligently maps links (local identifiers) to equivalent identifiers in other graphs.

https://www.wikidata.org/wiki/Q259507
https://umon.library.link/resource/NZoOFvP4VSE/

sidenote: use link analysis to see what resources are unique 
to your library, unique to others, and what you share.

https://www.wikidata.org/wiki/Q259507
https://umon.library.link/resource/NZoOFvP4VSE/
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Using BIBFRAME for 
resource enrichment

https://www.wikidata.org/wiki/Q259507

Connections to services like WikiData help add 
additional context to descriptions by using 

connections across data graphs to find new 
information about bell hooks. 

For example, libraries can add bell’s alternative 
names and labels in other languages to support 

multi-lingual search.

https://www.wikidata.org/wiki/Q259507
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Example: Using BIBFRAME to enrich data with Novelist Appeal Terms

We use ISBN 
overlap to add 
appeal terms. 
Appeal factors help 
readers decide 
whether or not a 
book fits their style 
or mood.

Example: 
enriching the 
‘person’ bell hooks 
with Appeal Terms.

Library.Link intelligently maps links (local identifiers) to equivalent identifiers in other graphs.

http://link.ebrpl.com/resource/YW3h26ipxlo/
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How does Library.Link enrich resources?
Using data from authoritative data sources

LCNAF
LCSH
LCCN
ORCID
CROSSREF
GND

NBN
UPC
WIKIDATA
ISBN
ISMN
ISRC

ISSN
IAN
MESH
CODEN
IDREF
NBAC

+ Other data sources prioritized libraries in 
alignment with their current goals. 

Example recent priorities from the University of Melbourne include faculty 
data, ORCID, and subject headings from Australian Institute of Aboriginal and 
Torres Strait Islander Studies (AIATSIS).

While most enrichment is automated, we also have tools for semi-automated 
reconciliation that provide human intervention for matches with lower 
confidence levels. These tools help mitigate disambiguation issues. NEW

What’s on the Horizon

https://unimelb.library.link/
https://aiatsis.library.link/
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Resource Enrichment Example: bell hooks

We can use connections across data graphs to 
automatically add new information about people like 

bell hooks.

For example, we can use LCNAF links to get 
WikiData IDs, and an accurate death date.

NEW

What’s on the Horizon
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Example: Using BIBFRAME to enrich resources with LCNAF

https://id.loc.gov/authorities/names/n82203435.html
https://id.loc.gov/download/

NEW

https://id.loc.gov/authorities/names/n82203435.html
https://id.loc.gov/download/
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Resource Enrichment Example: bell hooks

Through resource enrichment, data for authors like 
bell hooks can remain accurate and up to date, with 

no manual cataloging work.

NEW

What’s on the Horizon

https://unimelb.library.link/resource/fPqAXmQvup8/

https://unimelb.library.link/resource/fPqAXmQvup8/
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Catalog 
Data

Graph

Combining the power of open data with open source

Source 
Record 
Storage

Inventory

Enrichment

Web 
Viewer

• FOLIO is format agnostic. However, only MARC 
Source Record Storage is built with a quickMARC
editor. Library.Link services currently work with any 
ILS and operate outside of the FOLIO platform. 

• FOLIO’s Vision for 2023-2025 includes an objective 
to “support entity-based data models, as well as 
interchange with linked open data, including 
BIBFRAME.”

• As part of EBSCO’s work to support this vision, I’m 
working on a Proof of Concept (POC) project with 
forward thinking libraries in Chile, Australia, and New 
Zealand to help extend the FOLIO platform to include 
linked data inside. 

• To remain flexible, extensible, and cost-effective, 
FOLIO must continue to be powered by community-
driven development.

NEWInitial POC participants include: 
• University of Melbourne
• Universidad de Concepción
• Massey University

What’s on the Horizon
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Future BIBFRAME development @ EBSCO

1. We’re gathering library input on integrating BIBFRAME into 
EBSCO Discovery Service and FOLIO. Send ideas and 
questions to me at ggonzalez@ebsco.com

2. Libraries that use EBSCO’s FOLIO Services are asking us to 
build BIBFRAME features that include:
1. Entity management
2. Automated entity mapping
3. Data syndication for direct consumption of data
4. Sharing BF Resources at group, region, and network levels
5. Services that provide tighter integrations between library 

catalogs, institutional repositories, and open/proprietary 
article data

6. Editing and storage
3. Extending EBSCO’s MARC to BIBFRAME pipeline to 

accommodate other formats, including UNIMARC and other 
MARC flavors (KORMARC, CNMARC)

4. Through these new use cases, further align data services with 
the BIBFRAME model maintained by the Library of Congress

https://www.ebsco.com/products/ebsco-discovery-service
https://www.ebsco.com/academic-libraries/products/ebsco-folio/services

What’s on the Horizon

mailto:ggonzalez@ebsco.com
https://www.ebsco.com/products/ebsco-discovery-service
https://www.ebsco.com/academic-libraries/products/ebsco-folio/services
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Summary: BIBFRAME at EBSCO
The Library.Link Network unlocks the catalog, transforms MARC to BIBFRAME, 

and uses select authority data sources for enrichment

Publish and embed enriched resources across institutional web properties 
such as faculty pages, reading lists, IR, department websites, etc.

By participating in the Library.Link Network, libraries make connections with other 
catalog data graphs to understand what is unique and shared

Weave the library into the Web to meet users where they are

EBSCO is working with libraries extend FOLIO with BIBFRAME functionality and 
open data services to provide users with on demand access to libraries from 

any website or application
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Thank you

Gloria Gonzalez | ggonzalez@ebsco.com | @informaticmonad
BIBFRAME Workshop in Europe 2022


