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Courtesy National Gallery of Art, Washington

Vision: Enable libraries and their users to easily create, 
use, and benefit from LD specifically designed for libraries 
and scholars, and from broader sources of LD on the web.

https://www.nga.gov/Collection/art-object-page.52451.html


LD4L Labs and LD4P

• Beginning April 1, 2016, the Mellon 
Foundation funded two new linked data 
grants for two years at $1.5 million each

• LD4L Labs is a collaboration of Cornell, 
Harvard, Stanford, and Iowa focused on 
building new LD tools and services

• LD4P is a collaboration of Stanford and five 
partners piloting a range of projects on 
metadata production using linked data



LD4L Labs – Results so far

• Bibliotek-o: a model bibliographic ontology 
that extends and varies from BIBFRAME

• VitroLib: A prototype ontology-based instance 
editor for cataloging in BIBFRAME and 
extension ontologies

• Authority and identity lookup and 
reconciliation for URI-based authorities



Why bibliotek-o?

• Engage in BIBFRAME evaluation
• Provide an extension to BIBFRAME
• Demonstrate select alternative patterns
• Accommodate legacy data in real-world 

orientation
• Not a competitor to BIBFRAME, but a 

proposal for alternate modeling that could 
be folded into BIBFRAME as it evolves

Presenter
Presentation Notes
Future plans:
Although we defined a change management process and also have a TON of work identified for effort but did not complete - work is frozen.

Goal = evaluation/assessment. Not all partners using this framework and none using it in future work. The value in this work is the in-depth assessment of the BF model.

That said, we encourage engagement with this work, particularly via GItHub




Challenge: migrate existing, highly 
detailed and nuanced bibliographic 

metadata AND prepare for a future of 
original cataloging in RDF that 

captures data in meaningful and useful 
ways and that integrates with the 

broader web



What is bibliotek-o?
• Core concepts and models are BIBFRAME (e.g.: 

Work, Instance, Item, etc.)
• bibliotek-o ontology: which extends and 

supplements BIBFRAME, offering alternate models 
in some areas

• Defined fragments of existing ontologies, both 
within and outside the bibliographic domain

• An application profile specifying the recommended 
implementation of these ontologies in modeling 
data



Presenter
Presentation Notes
Modeling bibliographic metadata:
Core concepts and models are BIBFRAME (e.g.: Work, Instance, Item, etc.)
bibliotek-o ontology: which extends and supplements BIBFRAME, offering alternate models in some areas
Defined fragments of existing ontologies, both within and outside the bibliographic domain

To go with:
In-development application profiles specifying the recommended implementation of these ontologies in modeling data (Steven will discuss later)
Mappings from MARC (BIBCO bibliographic standard record) - available in GitHub



Principles for bibliotek-o
● Reuse and align with existing external vocabularies to 

promote data exchange and interoperability.
● Conversely, define terms broadly enough for reuse by 

external data sources.
● Use OWL axioms in moderation to provide expressivity 

without overly constraining the ontology and the data it 
can model.  

● Prefer object properties, structured data, and controlled
over unstructured literals.

● Adopt a single method of expressing a relationship or 
attribute in order to minimize query paths.



Example: Activities in bibliotek-o

Presenter
Presentation Notes
In BF:
Activities are broken down between contributions and provisions, adding (what we feel to be) unnecessary complexity
bf:role used to define the Agent's  interaction with the Resource
In bibliotek-o
Single pattern for representing activities
Activity subclassing used to define Agent's interaction with the Resource



SHACL application profiles
• Want ontology driven applications, but the ontology 

definitions alone are not enough
• Current use case - Editor Form Specifications

• Eventually we’ll want to address general data validation
• Current Work (in progress)

• Hip Hop 
(https://github.com/LD4P/HipHop/tree/develop/applicat
ion-profiles) 

• Moving Image (https://github.com/LD4P/moving-
image/tree/develop/application_profiles)

• Soon we will organize general shapes in the bibliotek-o 
github repo (e.g. Titles, Measurement, Subjects, for 
shared across Domains/Applications)

Presenter
Presentation Notes
SHACL: Shapes constraint language
These are properties not part of the ontology but drive VitroLib custom form configurations.
(Parts could be generalized to be application-neutral.)
Examples are from LD4P domain extension editing projects. Rely on domain-specific ontologies. Not yet working on for bibliotek-o itself.

https://github.com/LD4P/HipHop/tree/develop/application-profiles
https://github.com/LD4P/moving-image/tree/develop/application_profiles


bibliotek-o - Documentation

Home page: http://bibliotek-o.org/ontology

OWL file: http://bibliotek-o.org/ontology.owl

Human-readable documentation: http://bibliotek-o.org/ontology.html

Visualization: https://bibliotek-o.org/overview/overview.html

GitHub repository: https://github.com/ld4l-labs/bibliotek-o/tree/v1.0.1

FAQ, pattern recommendations & RDA discussion:

https://wiki.duraspace.org/x/H5TBB

Presenter
Presentation Notes
For anyone wishing to engage with bibliotek-o, either thru implementation or analysis… the biblioktek-o framework is fairly well documented.

All available between GitHub and our Wiki:
OWL files
SHACL application profiles
Mapping spreadsheets
Narrative pattern description
Diagrams & visualizations



http://bibliotek-o.org/ontology
http://bibliotek-o.org/ontology.owl
http://bibliotek-o.org/ontology.html
https://bibliotek-o.org/overview/overview.html
https://github.com/ld4l-labs/bibliotek-o/tree/v1.0.1
https://wiki.duraspace.org/x/H5TBB


Cataloging

• Traditional practices: Authority File
• E.g. Name Authority Files, Subject Headings, 

Genre Forms from LOC
• String as unique identifier, e.g. “Mark Twain”

• Tasks and workflows

• Identification, “Aboutness”
• Disambiguation
• Context and original authority record

Presenter
Presentation Notes
Catalogers identify and disambiguate: author, subject, genre, relying on the original authority records and contextual information. 




MARC -> Linked Data
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Presenter
Presentation Notes
Flat record structure which combines information at multiple levels (work, instance, item) mapped into separate entities. 
Work and instance information separated and links to a URI-based entity representing the Blues Brothers.



Creating a cataloging environment 
with effective authority linking

• VitroLib
• Prototype cataloging editor
• Creates/uses linked data 
• Enables lookup and use of authority URIs

• Hyrax
• Samvera technology stack
• Incorporate authority URIs into institutional 

repository records

Presenter
Presentation Notes
Authorities are critical to cataloging – so need to support authorities for LD cataloging.
Showing two examples: in VitroLib and in Hyrax




VitroLib Demonstration

Presenter
Presentation Notes
VitroLib prototype. Cecilia the cataloger clicks on the Work + button. 



Presenter
Presentation Notes
Entry form for title, type, language and other info. 
Look up “Blues Brothers”, retrieves Library of Congress Name Authority File linked data to get labels and URIs of search results



Presenter
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Blues Brothers URI chosen, now on to Subject Heading



Presenter
Presentation Notes
Soul Music selected, now add Instance information



Presenter
Presentation Notes
Selecting the publisher again utilizes the LOC Name authority file information and saves the URI. 



Presenter
Presentation Notes
Select Atlantic Recording Corporation as the publisher, then enter the date of publication.



Presenter
Presentation Notes
After saving, viewing Work page with Instance information
Imagine that the cataloger now wishes to add genre form.  They click the plus sign. 
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One genre form has already been added, now adding more.  




Presenter
Presentation Notes
They type in animation and hit search.




Presenter
Presentation Notes
This retrieves information from the LOC Genre Form Terms content, with the names of the genre forms in the left column.
They can also see the broader/narrower terms in the right column.




Presenter
Presentation Notes
Scrolling down, they can see examples where notes are also being retrieved and displayed in the middle column.




Presenter
Presentation Notes
Scrolling back up, if they want to access the authority file for the genre form, they can click on the “clay animation” link on the top. 




Presenter
Presentation Notes
Clicking the link opens up the genre form page from the library of congress.




What just happened?

Questioning Authority

VitroLib Search Service

LOC Genre Forms

Search LOC Genre Form 
data 

Query = animation

Translate to QA Service 
Request

uri:http://id.loc.gov.../gf2011026141,
label: “Clay animation television programs”,
context: { 

“Alternate Label”: [
“Claymation television programs”, 

“Sculptmation television programs”
], … 

uri:http://id.loc.gov.../gf2011026141,
label: “Clay animation television programs”,
altLabelList: [

“Claymation television programs”, 

“Sculptmation television programs”
], … 

Presenter
Presentation Notes
Query is sent to the VitroLib search service which generates Questioning Authority lookup query/request.
QA searches LOC Genre Forms and retrieves the information, including uri, label, and some additional context (in the example you can see alternate labels as part of the context)
The front-end then shows the label and alternate labels and other contextual info. 


http://id.loc.gov.../gf2011026141
http://id.loc.gov.../gf2011026141


Demonstration: Hyrax, Questioning 
Authority Gem, QA Cache Server, LD 

Authorities (LoC, OCLC FAST, 
GeoNames, AGROVOC, NALT, and 

DBpedia)

Presenter
Presentation Notes
VitroLib is one example of incorporating authorities.  To demonstrate how this work applies to multiple platforms and technology stacks, we are also experimenting with integrating the authority lookup services using QA into Hyrax. 




Autocomplete Saving String and URI

Authority: OCLC FAST            Subauthority: PersonName

Presenter
Presentation Notes
This is autocomplete driven by QA access to OCLC FAST.
The QA process is the same for both VitroLib and Hyrax even though the apps are written in different languages.
This is possible because QA is a standalone server accessed via URL request.
We can use the same QA server to power any number of apps in any language.  (potentially including Folio)




Selected String and URI
Saves both string and URI

Presenter
Presentation Notes
Both the URI and Label are now available for use in the Hyrax app.
The URI is the value of the field.
The label is cached for performance only.




Selecting a Term using Lookup with 
Context

33

Presenter
Presentation Notes
provides additional context for disambiguation in LoC Named Authority data
the values to include as additional context were identified by catalogers as the information they need for disambiguation




Selecting a Term using Lookup with 
Context

34

Presenter
Presentation Notes
the columns are configured and can be different for each authority
Agrovoc has hierarchical relationships between terms and therefore includes broader and narrower terms as context
GeoNames is another example of an authority where broader and narrower would provide context for selection




Getting more from the same 
authority?

Presenter
Presentation Notes
On the landing page for a resource, 
the value of the field is drawn from the app
the additional values for narrower, broader, and sameas are brought in with live access through QA to get the enhanced information

This slide and the next are both about enhancement.  In this one the enhancement is drawn from the SAME authority as the original value.




Getting more from other authorities?

Presenter
Presentation Notes
On the landing page for a resource, 
the value of the field is drawn from the app
the additional information is brought in with live access through QA to get the enhanced information

In this case, the original values are from OCLC FAST and the enhanced values are drawn from a separate authority (dbpedia).





Links to Code & More

• QA Server - Code for a small app that provides the 
Questioning Authority normalization layer 
(https://github.com/ld4l-labs/qa_server)

• Linked Data Authorities - Configurations that can be used 
with QA Server (https://github.com/ld4l-
labs/linked_data_authorities)

• LD4L Services - UI access to Cache Server 
(http://services.ld4l.org/ld4l_services/)

• VitroLib - Code for the VitroLib cataloging tool 
(https://github.com/ld4l-labs/vitrolib) 

https://github.com/ld4l-labs/qa_server
https://github.com/ld4l-labs/qa_server
https://github.com/ld4l-labs/linked_data_authorities
https://github.com/ld4l-labs/linked_data_authorities
http://services.ld4l.org/ld4l_services/
http://services.ld4l.org/ld4l_services/
https://github.com/ld4l-labs/vitrolib
https://github.com/ld4l-labs/vitrolib


LD4P

• LD4P = Linked Data for (Metadata) Production
• Question: How do we move from converting 

description to linked data to producing linked 
data?
– What descriptive standards are needed? 
– What tools are needed? 
– How must cataloging workflows change? 
– How does it all work together?



LD4P Objectives

• Enable libraries to work in an open, networked 
environment in the construction of their metadata

• Season & extend the BIBFRAME ontology
• Spur tool development
• Engage with other strategic linked-data projects 
• Engender community engagement among libraries, 

standards groups, software devs, commercial players



LD4P

Stanford

Cornell

Harvard

Library of 
Congress

Princeton

Columbia

LD4P Partners



LD4P

Stanford

Cornell

Harvard

Library of 
Congress

Princeton

Columbia

Collections

Presenter
Presentation Notes
Columbia: 2d and 3d art objects
Cornell: Rare materials (non-commercial hip hop LPs)
Harvard: Cartographic and geospatial datasets
Library of Congress: archival film, recorded sound, print & photographic resources (ultimately everything)
Princeton: Annotations in the library of Jacques Derrida
Stanford: cross-section of materials







Princeton: Jacques Derrida’s personal library 



LD4P

Stanford

Cornell

Harvard

Library of 
Congress

Princeton

Columbia

Models

BIBFRAME 2



LD4P

Stanford

Cornell

Harvard

Library of 
Congress

Princeton

Columbia

Models

ArtFrame

Annotations

Cartographic

RareMats

BIBFRAME 2
Moving Image

PMO: Performed Music Ontology

Bibliotek-o

Presenter
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BIBFRAME 2.0 
ArtFrame: BF extensions for art, with crosswalks to VRA Core 
Cornell: RareMats
Harvard: BF extensions for cartographic & archival film
LC: BF 2.0, including vocab devleopment, and analysis wrt RDA
Princeton: BF annotations, possible use of IIIF
Stanford: performed music ontology



LD4P

Stanford

Cornell

Harvard

Library of 
Congress

Princeton

Columbia

Tools CEDAR

VitroLib

BIBFRAME 2 Editor and Converter

Plus…
Aliada
Kafka-Spark
Karma
Fedora 4
RML Editor
SHARE-VDE
Triple stores

(various)



Tool Registry

http://bit.ly/GLAMLODToolsRegistry

http://bit.ly/GLAMLODToolsRegistry


LD4P

Stanford

Cornell

Harvard

Library of 
Congress

Princeton

Columbia

Workflows

4 “Tracer Bullets” for descriptive workflows
1. Acquired (MARC) data
2. Original (MARC) cataloging
3. Singleton items in digital repository
4. Bulk digital collections 



Tracer Bullet 1



LD4 Community Meeting
2nd international meeting, 24-25 Apr 2017

• Ontologies: We live in a multi-ontology world; give up on 
building the perfect or universal ontology. 

• Workflows:  1.) MARC and RDF will co-exist for a loooong
time, and 2.) It is not yet clear how we will use each other’s data 

• Tools: We need more tools, smaller tools, and more dev.

• Community: We have critical interest (and mass?) in LOD, but 
not yet the organizing structures, interoperability or opportunities 
for concrete contributions. 

http://meeting.ld4p.org



Biblioportal
For ontology…
• Discovery
• Visualization
• Maintenance
• Mappings
• Assessment
• Re-use

http://biblio.ontoportal.org/

Presenter
Presentation Notes
Based on Bioportal

Ontology Discovery:
Search by ontology name. Ex: bi finds BIBFRAME and Bibliotek-o�Search by a class. Ex: number (a class that appears in several ontologies, yet not an example that merely highlights the difference between bibliotek-o and BIBFRAME!)
Explore an ontology: pick an ontology and you can see what it’s for, what projects use it. Examples: go to PMO or BIBFRAME and see Cornell project. (You can get there by going to the page about the ontology and scrolling to bottom, or browsing All ontologies and in column at right it lists number of projects, click on that and it takes you to ontology page already scrolled to the bottom). In the Cornell project description, there’s a note about the SHACL application profile work, answering question, are there any application profiles already developed for this ontology?�
We can’t search by “who uses this ontology”, but when you browse ontologies you can see which ones have “Projects” associated with them, and when you look at details for a particular ontology you can see details about the related Projects.�
Ontology Visualization:Example: To see visualization, pick Bibliotek-o, go to Classes tab (you may need to scroll down to see class details) choose class Electronics (can use Jump To to find more easily), click visualize, click concepts to expand relationships

Ontology Maintenance:
People can comment on your ontology and propose new terms. To see this go to an ontology and click Notes tab. There's no comments or proposals yet
Versioning: The only example is SEQ ontology, the developer uploaded a new file, not a new version, but it does have a change comment. There aren't any automatically derived examples yet with DIFFs because there haven't been new versions of anything. 

Ontology Mappings:
You can see automatically generated mappings by going to an ontology's page and clicking the Mappings tab. BIBFRAME has a a lot of mappings but these mostly seem to be where other ontologies refer to or import BIBFRAME classes.
We haven't tried uploading any mapping sets.
But one thing that could be nice to show is, go to either BIBFRAME or Schema, and one of the Projects is National Library of Finland's BIBFRAME to Schema mapping, with link to their github. (Projects are all added manually btw)

Ontology Assessment:
The homepage has statistics on visits, not enough yet to show much.
There can be Reviews but we haven't put any in.



What Have We Learned?

• Ontology work is time consuming
– The process as important as the product

• More work is needed on tools
• Creating URIs is easy; linking data is harder
• Growing activity in this space

– European adoption
– Local authority stores



Looking Ahead

• More automation & integration 
• Broad training in a cloud-based sandbox 
• Focus on discovery
• Community development



More Info: 

http://ld4l.org
http://ld4p.org
http://meeting.ld4p.org

http://ld4l.org/
http://ld4p.org/
http://meeting.ld4p.org/
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