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About me

Gustavo Candela

● PhD
● Developer at Biblioteca Virtual

Miguel de Cervantes 2010-2023
● Lecturer in CS
○ Joint Research committee

DARIAH
○ Technical Assessment

Committee Echoes
○ Wikimedia Spain
○ DHwiki DARIAHWG

● gcandela@ua.es

https://www.ua.es/

● Introduction

1. GLAM Datasets
2. Collections as data



Dataset examples

https://doi.org/10.5281/zenodo.8051036 https://id.loc.gov

https://data.bibliotheken.nl

https://bnelab.bne.es

https://data.bnf.fr/

https://www.dnb.de/EN/lds

https://labs.onb.ac.at

https://americanart.si.edu/about/lod

https://data.bnl.lu/
https://data.cervantesvirtual.com/

British Library Labs
projects

https://data.nationallibrary.fi

https://labs.kb.dk/

https://api.moma.org/

Getty Provenance Index

Collections as data

Focused on data

Complement FAIR

Findable
Rich metadata and permanent

identifiers

Accessible
Machine-readable

metadata

Interoperable
Metadata described with

vocabularies

Reusable
Licence and

documentation

Collective benefit
Inclusive and

equitable outcomes

Authority to control

Recognizing rights and
interests

Responsibility

For indigenous languages
and worldviews

Ethics
Minimizing harm, and for
justice and future usehttps://collectionsasdata.github.io/

https://www.gida-global.org/care

With many thanks to
Thomas Padilla



Publication

A checklist to make available digital
collections suitable for computational use

https://doi.org/10.48550/arXiv.2304.02603

Global Knowledge, Memory and Communication

Publishing Collections as data

Structured data Public domain

Edited by the communityBased on standards

Multilingual

Wikidata



Wikidata in GLAM - Benefits
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Why?

GLAM in Wikidata

Properties

Property Description

P5361 BNB person ID

P268 Bibliothèque nationale de France ID

P950 Biblioteca Nacional de España ID

P227 German National Library

P244 Library of Congress authority ID Wikidata as identity hub

Gustavo Candela, Mirjam Cuper, Olga Holownia, Nele Gabriëls, Milena Dobreva, Mahendra Mahey: A Systematic Review of Wikidata in
GLAM Institutions: a Labs Approach. TPDL (2) 2024: 34-50. https://doi.org/10.1007/978-3-031-72440-4_4

How?



GLAM in Wikidata

https://www.wikidata.org/wiki/Q5682

How?

Case studies

1. Examples
2. Challenges



Wikidata in GLAM

https://wikimedia.es/abiertas-las-inscripciones-para-wikidata-en-el-contexto-glam-ii-patrimonio-conectado-en-el-museo-del-prado/

https://wikimedia.es/patrimonio-conectado-wikidata-impulsa-el-ecosistema-glam-desde-el-museo-del-prado/

Sgarciacine, CC BY-SA 4.0,

Data quality in museums

https://w.wiki/FZGn

https://doi.org/10.5334/johd.438

Data quality criteria

● Understandability
● Availability
● Federated
● Reusability
● Timeliness
● Enrichment
● File repository (Wikimedia Commons)



https://doi.org/10.5860/ital.v44i4.17432

Exploring the use of SPARQL federated queries

4 Use cases
Spanish Golden Age Literary movement
Jorge Juan y Santacilia
María de Zayas y Sotomayor
Bibliographic records

Avoiding data silos….

Wikidata and SOLID

Creating a Solid POD (Personal Data
Store) to store a federated SPARQL
query to retrieve all the works from the
National Library of France of the author
Ramón y Cajal

Giving control to our data

https://solidproject.org/
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Architecture

Store and retrieve
machine-readable
metadata about
SPARQL queries

(Federated)
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POD
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Results

1

Local
environment

Personal Data
Store

https://github.com/hibernator11/solid-glam

Reproducible data access and reuse: Jupyter Notebooks

Reproducible
workflows

LLM &
RAG

Data
quality

Computer
Vision &
LLM

Data
visualisation

Named-Entity
Recognition

Federated
queries

YOLO

Gustavo Candela, Sally Chambers, Tim Sherratt: An approach to assess the quality of
Jupyter projects published by GLAM institutions. J. Assoc. Inf. Sci. Technol. 74(13):
1550-1564 (2023). https://doi.org/10.1002/asi.24835

What kind of tasks
can we apply with
Jupyter Notebooks?



European Open Science Cloud - EOSC

https://open-science-cloud.ec.europa.eu/services/interactive-notebooks

Extracting collections as data frommuseums

Scenarios of reuse
- Federated queries
- Computer vision
- RAG search engine
- LLM chatbot

https://doi.org/10.20944/preprints202606.1901.v1

Journal Digital Heritage:
Advances in Digital Heritage
Preservation and Open Science



Embedding Jupyter Notebooks in the European Cultural Heritage Cloud

Gustavo Candela, Milena Dobreva, Henk Alkemade, Olga Holownia,
Mahendra Mahey, Sarah Ames, Karen Renaud, Ines Vodopivec,
Benjamin Charles Germain Lee, Thomas Padilla, Steven
Claeyssens, Isto Huvila, Beth Knazook, and Sander Münster. 2026.
A Use Case Lens on Digital Cultural Heritage. J. Comput. Cult. Herit.
Just Accepted (July 2026). https://doi.org/10.1145/3828548

5 use cases

● Using and reusing notebooks in
high-performance computing
environments

● Application of notebooks in digital
twins

● AI preservation
● Open Science for notebooks
● Sustainability for notebooks

LLM & Computer Vision

Could we improve the description
of maps in institutions using LLM?
And create machine-readable
metadata?

Gustavo Candela, Milena Dobreva, Henk Alkemade, Olga Holownia, Mahendra Mahey, Sarah
Ames, Karen Renaud, Ines Vodopivec, Benjamin Charles Germain Lee, Thomas Padilla, Steven
Claeyssens, Isto Huvila, Beth Knazook, and Sander Münster. 2026. A Use Case Lens on Digital
Cultural Heritage. J. Comput. Cult. Herit. Just Accepted (July 2026).
https://doi.org/10.1145/3828548



Challenges

- Do we store all the data in Wikidata? Who have the skills to use Wikidata at
large scale? Do we use Wikibase instead?

- Copyrighted material
- Local environment VS Cloud services
- NewWikimedia tools to come…
- Integration with existing EU data infrastructure

Future work

1. Wikibase in GLAM
2. Additional use cases based on the Spanish Civil War & WWII
3. Exploring archives in Chile



https://www.wikibase.cloud/

https://doi.org/10.5281/zenodo.18077408

Extracting collections as data & Spanish Civil War

Identification of
sources

Publishing and
reuse

Data extraction
and modelling

DisseminationGLAM institutions Vocabularies and
ontologies

Open science and reproducibility

Data research
infrastructures

Edit

https://github.com/hibernator11/Spanish-Civil-War-KGs

● Refugee ships on which Spanish exiles
embarked during the Spanish Exile and
the Spanish Civil War

● Artists from the period of the Spanish
Republic and Spanish Civil War

● French refugee camps, which
concentrated the Spanish Republican
exiles of 1939

● Bibliographic records related to the
Spanish Civil War

Guide to the Spanish Exile of 1939 in the State Archives

Uses cases

Article published soon! Journal on
Computing and Cultural Heritage

Many thanks to
Meltem Dişli, Paul
Spence, Cezary
Rosiński and
Arkadiusz Margraf



Spain & World War II Can we map this information to
Wikidata? Can we describe the historical
events?

Albert LeLay, chief of French customs in
Canfranc, helped refugees and assist Allied
intelligence and Resistance networks

Canfranc International Railway Station

Nazi gold for wolfram:
a wartime trade

Exploring archives in Chile: A Collections as data approach

Fellowship in Chile - August 2026
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Word embeddings

https://archivospatrimoniales.uc.cl/
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Wikidata and GLAM: Enriching Digital Collections

Thank you!
gcandela@ua.es

“Inspiration exists, but it has to
find you working.” Pablo Picasso


