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Inspiring computationally-driven research with the 
British Library’s collections: a GLAM Notebooks 
approach (Research, Community, Teaching / Learning, 
Jupyter Notebooks, Lock down) 

Name of Team: Research Libraries Team  - University of Alicante, Spain 

Names of entrants: Gustavo Candela; Pilar Escobar; María Dolores Sáez; Manuel Marco-Such; 

Affiliation/Organisation/Company: University of Alicante - Department of Software and Computing 
Systems 

 

URL: http://data.cervantesvirtual.com/blog/notebooks/ 

Summary: Inspiring cultural heritage institutions and (digital) humanities researchers to experiment 

with Collections as Data and GLAM notebooks by showcasing practical implementations from a 
wide range of GLAM institutions and digital collections. 

Short promo video: https://www.youtube.com/watch?v=-61TmGmbqWs 

Abstract: BL Labs has been an inspiration to many. It has given us the opportunity to discover 

computational access to digital collections as well as encourage us to reuse the richness of the 
materials provided by GLAM institutions. Following the BL Labs set up in 2013, many Labs have 
started to appear within a wide range of GLAM institutions to facilitate the adoption of innovative 
and creative tools for content delivery and user engagement. In addition, new methods have been 
proposed to address the publication of digital collections as datasets amenable to computational 
use. 

The lockdown and self-isolation period has given us more time to implement and develop projects 
that we were postponing to promote Labs and computationally-driven research within GLAM 
institutions. In this sense, inspired by the British Library-initiated International GLAM Labs 
community, the US Collections as Data initiative and the GLAM Workbench, we propose a 
methodology to create machine actionable collections. This methodology is then applied to several 
use cases based on data sets published by relevant GLAM institutions including the British Library 
to inspire both the GLAM Labs community and (digital) humanities researchers worldwide. The 
collection includes a notebook showing how to create a topic model based on a dataset that 
comprises 264 volumes of digitised theatrical playbills published between 1660 – 1902 (mostly 19th 
century) from England, Scotland, Wales and Ireland. An additional notebook uses the British 

http://data.cervantesvirtual.com/blog/notebooks/
https://www.youtube.com/watch?v=-61TmGmbqWs
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National Bibliography as a LOD platform to create a map showing the publication places of the 
books using GeoNames and Wikidata. 

In addition, we propose a methodology for the evaluation of the quality of LOD adapted to the 
specific case of RDF triples. The methodology includes 35 criteria covering 11 dimensions. The 
specified quality measures are reported in the case of four highly relevant libraries including the 
British National Bibliography. The methodology has been enhanced by adopting ShEx to automate 
the process. 

Regarding education and outreach to the (digital) humanities community, the collection of notebooks 
will be published as a Programming Historian tutorial as well as used as a pedagogical tool in several 
subjects at the University of Alicante to introduce future researchers how digital collections can be 
reused. 

These examples are useful to raise the awareness and encourage the adoption of Collections as 
Data within GLAM institutions. The collection will be enhanced with a new methodology based on 
the creation of transnational and multilingual datasets and including additional notebooks. 

Research Question: GLAM institutions are starting to explore the computational access to digital 

collections. However, this is not a core activity within GLAM institutions due to several reasons such 
as the wide range of contents and formats, restrictions on the use of in-copyright materials, 
infrastructural requirements or lack of dedicated technical staff. 

Similarly, less digitally literate humanities researchers may see computational access to digital 
collections as a complex task requiring technical skills such as coding and using tools. 

Our research shows that digital collections can be reused in innovative ways by means of the 
implementation of Collections as Data and Jupyter Notebooks. This work intends to encourage 
GLAM institutions to publish collections as data as well as to encourage digital humanities 
researchers to reuse digital collections published by GLAM institutions. 

How does your project showcase British Library digital content? 

The methodology to create machine actionable collections is applied to several use cases based on 
data sets published by relevant GLAM institutions, including the British Library (Theatrical playbills 
from Britain and Ireland, https://doi.org/10.21250/pb2 and the British National Bibliography 
https://bnb.data.bl.uk/). The collection includes a notebook showing how to create a topic model 
based on a dataset that comprises 264 volumes of digitised theatrical playbills published between 
1660 – 1902 (mostly 19th century) from England, Scotland, Wales and Ireland. An additional 
notebook uses the British National Bibliography as a LOD platform to create a map showing the 
publication places of the books using GeoNames and Wikidata. In total, we have created more than 
15 notebooks based on collections from 12 GLAM institutions including a wide range of materials 
such as paintings, authors, images, fulltext, newspapers and metadata. 

In addition, we provide a methodology for the evaluation of the quality of LOD published by digital 
libraries. The specified quality measures are reported in the case of four highly relevant libraries 
including the British National Bibliography as LOD platform (https://bnb.data.bl.uk/). 

The GLAM Notebooks use additional datasets from a wide range of international institutions:   

*Data Foundry - National Library of Scotland. https://data.nls.uk/. Moving Image Archive. Metadata 
in MARC21. https://data.nls.uk/data/metadata-collections/moving-image-archive/ 

*National Library of France. https://data.bnf.fr/. Bibliographic metadata as LOD. 

*Biblioteca Virtual Miguel de Cervantes. http://data.cervantesvirtual.com/. Bibliographic metadata as 
LOD. 

https://doi.org/10.21250/pb2
https://bnb.data.bl.uk/
https://data.nls.uk/
https://data.nls.uk/data/metadata-collections/moving-image-archive/
https://data.bnf.fr/
http://data.cervantesvirtual.com/
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*National Library of Spain. http://datos.bne.es Bibliographic metadata as LOD. 

*Wikidata. https://www.wikidata.org. Cross-domain metadata as LOD. 

*Smithsonian Open Access. https://iiif.si.edu/. IIIF server. Images. 

*Europeana IIIF APIs. https://pro.europeana.eu/page/iiif. IIIF server. Newspapers. Full text and 
images. 

*Chronicling America. https://chroniclingamerica.loc.gov/. JSON API. Newspapers. Full text and 
images. 

*UGent Libraries. https://lib.ugent.be/. IIIF server. Books and images. Full text and images. 

*Rijksmuseum. https://www.rijksmuseum.nl JSON API. Metadata and images. 

*Harvard Art Museums. https://harvardartmuseums.org/. JSON API. Metadata and images. 

We confirm that the legal terms of use for the digital collections reused in this research work have 
been respected. This work contains information that ensures that it does not in any way infringe 
intellectual property rights or any other rights of any third party. Encouraging the implementation of 
Collections as Data and using Jupyter Notebooks will also demonstrate the need for cultural heritage 
institutions providing clear statements about the licensing and reuse terms of their collections.  

What was your approach (methodology)? 

We have applied several research techniques to the BL datasets including metadata enrichment, 
topic modeling, visualisations based on geographical information and data quality analysis.  

The OCR output text from the collection of digitised playbills has been processed to create a topic 
model using the Gemsin Python library. The process is reproducible in a Jupyter Notebook: 

https://github.com/hibernator11/notebook-texts-metadata/blob/master/topic-modeling-billing.ipynb 
The Linked Open Data provided by the British National Bibliography has been reused in two 
approaches. The first one is based on the creation of a map based on the information provided by 
the repository and Wikidata to show the publication places of works. A second approach is based 
on the definition of a methodology to assess the quality of LOD published by libraries that is applied 
to the LOD provided by the British National Bibliography. The notebook is available at: 
https://github.com/hibernator11/notebook-lod-libraries/blob/master/bnb-lod-extraction-map.ipynb 

Did you face any challenges, and if so how did you overcome them? 

In general, identifying a digital collection is a challenging task due to several reasons regarding the 
copyright and the quality of the content provided, but also the research method to apply in order to 
reuse the collection to its full potential. 

Conducting research based on text corpora requires a high level of quality in terms of the text 
provided. In this sense, OCR quality may affect the result when applying machine learning 
algorithms such as topic modeling. In this context, when creating the topic model based on the 64 
volumes of digitised theatrical playbills published between 1660 – 1902 (mostly 19th century) from 
England, Scotland, Wales and Ireland, some issues were identified regarding the OCR text 
provided, such as the inclusion of incorrectly recognised words (e.g. exa&ly and "W iih). We 
overcame the issue by adding a process based on Wordnet to remove incorrectly recognised words. 

In order to assess the data quality LOD provided by the British National Bibliography, complex 
SPARQL queries such as the number of authors or works in the repository resulted in time out 

http://datos.bne.es/
https://www.wikidata.org/
https://iiif.si.edu/
https://pro.europeana.eu/page/iiif
https://chroniclingamerica.loc.gov/
https://lib.ugent.be/
https://www.rijksmuseum.nl/
https://harvardartmuseums.org/
https://github.com/hibernator11/notebook-texts-metadata/blob/master/topic-modeling-billing.ipynb
https://github.com/hibernator11/notebook-lod-libraries/blob/master/bnb-lod-extraction-map.ipynb
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issues. In this case, we emailed the British Library to ask for the data obtaining the figures that we 
needed for our research (e.g. total number of authors and works in the repository). 

Impact your project has made 

WikiDataCon: 
https://www.wikidata.org/wiki/Wikidata:WikidataCon_2019/Program/Sessions/Libraries_panel  

Gustavo Candela, María Dolores Sáez, Pilar Escobar, Manuel Marco-Such. Reutilizando 
colecciones digitales: GLAM Labs / Reusing digital collections: GLAM Labs (September 2020), 
Programming Historian submission: 
https://github.com/programminghistorian/ph-submissions/blob/gh-pages/es/lecciones/reutilizando-
colecciones-digitales-glam-labs.md 

 

Gustavo Candela, María Dolores Sáez. Introduction to the Biblioteca Virtual Miguel de Cervantes 
and Wikidata. WikiMedia Spain (WMES 2020) conference. (April 2020): 
https://es.wikipedia.org/wiki/Wikipedia:Encuentros/Sesiones_en_l%C3%ADnea_WMES_2020/Ses
i%C3%B3n_7#GLAM_Labs 

Background information of submitter (or team) 

We started working at the Biblioteca Virtual Miguel de Cervantes (BVMC) in 2010 as software 
developers. Our first task was to implement a new library data architecture based on Java, 
including web services that are still working today. Originally in MARC21, the new system included 
a new catalogue, developed from scratch, based on FRBR as a main vocabulary. The project 
received the Stanford Prize for Innovation in Research Libraries (SPIRL) in 2013 
(https://library.stanford.edu/projects/stanford-prize-innovation-research-libraries-spirl/2013-prizes). 

We started to work with Semantic Web technologies and Linked Open Data (LOD) to publish the 
catalogue as LOD. We used Resource, Description and Access (RDA) as a controlled vocabulary 
as it is based on FRBR. Once published, we were contacted and played a leading role with Wikidata 
since we were one of the first repositories to be federated. We started to link authors and works 
using several techniques such as web tools and collaborative edition events in collaboration with 
Wikimedia Spain. Thanks to this work, we received a national award APORTA in 2017 from the 
Spanish government for promoting the publication of open data. We authored two additional 
publications; one in the Journal Semantic Web and another one in the Journal of Information 
Science.  

https://doi.org/10.1177/0165551518812658 

https://doi.org/10.3233/SW-170274 

We participated in the first ‘Building Library Labs’ conference which took place at the British Library, 
London in September 2018 to promote the reuse of open collections in innovative and creative ways. 
We also went to the second event in Copenhagen (March 2019) as well as to Doha (September 
2019) to write the book “Open a GLAM Lab” (https://glamlabs.io/books/open-a-glam-lab/). In 
addition, we have published the Spanish edition of the book with the University of Alicante 
(http://rua.ua.es/dspace/handle/10045/110281).  

Recently, we authored a publication about a methodology to create machine-actionable collections 
for promoting the reuse of digital collections (https://doi.org/10.1177/0165551520950246), based on 
the US Collections as Data initiative. In addition, we included a collection of Jupyter Notebooks 
showing how to exploit digital collections from relevant GLAM institutions, inspired by the GLAM 
Workbench. Several institutions have shown interest in this work providing additional notebooks and 
reusing them for education. Moreover, we are working on additional notebooks based on Spanish 

https://www.wikidata.org/wiki/Wikidata:WikidataCon_2019/Program/Sessions/Libraries_panel
https://github.com/programminghistorian/ph-submissions/blob/gh-pages/es/lecciones/reutilizando-colecciones-digitales-glam-labs.md
https://github.com/programminghistorian/ph-submissions/blob/gh-pages/es/lecciones/reutilizando-colecciones-digitales-glam-labs.md
https://es.wikipedia.org/wiki/Wikipedia:Encuentros/Sesiones_en_l%C3%ADnea_WMES_2020/Sesi%C3%B3n_7#GLAM_Labs
https://es.wikipedia.org/wiki/Wikipedia:Encuentros/Sesiones_en_l%C3%ADnea_WMES_2020/Sesi%C3%B3n_7#GLAM_Labs
https://library.stanford.edu/projects/stanford-prize-innovation-research-libraries-spirl/2013-prizes
https://doi.org/10.1177/0165551518812658
https://doi.org/10.3233/SW-170274
https://glamlabs.io/books/open-a-glam-lab/
http://rua.ua.es/dspace/handle/10045/110281
https://doi.org/10.1177/0165551520950246
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textual corpora and multilingual and transnational data. Based on this work, a proposal for a tutorial 
in the Spanish version of Programming Historian has recently been submitted. 

In addition, we have participated in several international conferences such as the International 
Open Data Conference, DATeCH, TPDL, WikidataCon and ECIR. Regarding other presentations 
and initiatives, we have given courses in collaboration with other institutions such as Wikimedia 
Spain 

(https://es.wikipedia.org/wiki/Wikipedia:Encuentros/Sesiones_en_l%C3%ADnea_WMES_2020/Se
si%C3%B3n_7  

and the University of Lancaster’s Digital Humanities Hub (https://www.youtube.com/watch?v=o2g-
DwpZDP8). 

https://es.wikipedia.org/wiki/Wikipedia:Encuentros/Sesiones_en_l%C3%ADnea_WMES_2020/Sesi%C3%B3n_7
https://es.wikipedia.org/wiki/Wikipedia:Encuentros/Sesiones_en_l%C3%ADnea_WMES_2020/Sesi%C3%B3n_7
https://www.youtube.com/watch?v=o2g-DwpZDP8
https://www.youtube.com/watch?v=o2g-DwpZDP8
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