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ABSTRACT

Libraries are adopting Linked Open Data (LOD) and Collections as Data (CaD) approaches to present
their collections as datasets for direct computational use. However, research focused on federated
and reproducible access to these datasets is limited. This work aims to develop a federated and
reproducible approach for extracting CaD from LOD repositories. In this context, data extracted from
the single authors Jorge Juan y Santacilia and Maria de Zayasy Sotomayor, as well as from multiple
authors from the Spanish Golden Age movement (1492-1659), are used as examples. Federated and
reproducible queries are conducted using the Wikidata SPARQL public endpoint and three
institutional LOD repositories on Jupyter Notebooks. The data are exported in a format compatible
with computational tools (e.g., CSV) by focusing on works of a single author or works from a specific
movement. Additionally, the work allows for the visualization of the queries. The results of this work
provide a valuable framework for both digital humanities researchers working on datasets and
libraries aiming to present their collections as accessible data for computational analysis.

INTRODUCTION

Libraries host rich digital materials in a wide diversity of formats and content, including video,
audio, text, images, metadata, postcards, and biographies, among others. Advances in technology
provide new opportunities for making these digital resources accessible and reusable. In this
context, libraries are increasingly embracing both conceptual approaches, such as Collections as
Data (CaD), which promote the idea of enabling data-driven scholarship, and Semantic Web
technologies, such as Linked Open Data (LOD), to enable computational access to collections.

Tim Berners-Lee introduced the Semantic Web and LOD two decades ago as an extension of the
traditional web to foster the use of machine-readable documentation using Resource Description
Framework (RDF) and SPARQL.! In particular, libraries have adopted these technologies to
describe and enrich their catalogs in which Wikidata has played a leading role.? Meanwhile, the
CaD initiative has emerged as a set of guidelines, resources, and community-driven practices to
support the transformation of cultural heritage (CH) collections into machine-readable, bulk-
downloadable datasets. Grounded in library work and oriented toward multivocality, CaD
encourages institutions to reconceptualize their collections, fostering critical engagement with the
many layers of societal impact that could be generated from their reuse as data.

Leading institutions have adopted both the CaD and LOD approaches, at times combining them,
making collections available as reusable datasets.? Most LOD repositories come with detailed
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documentation that supports reproducibility scenarios. Reproducibility—the ability to replicate
an experiment to obtain similar results—is crucial for knowledge transfer and collaboration.* This
aspect is valued not only by STEM disciplines but also by computational approaches to the
humanities and the social sciences, as reproducibility can enhance the credibility and impact of
research.’ In this sense, Jupyter Notebooks has emerged as a powerful tool to provide
reproducible code, including documentation in text format that can be hosted and run in cloud
services.® However, while numerous LOD repositories are accessible through different services,
there has been relatively limited work exploring how the information they hold can be reused
through approaches that are both reproducible and federated—that is, querying and integrating
distributed datasets across multiple SPARQL endpoints or application programming interfaces
(APIs) in a coordinated and reproducible manner.”

The purpose of this work is to provide a reproducible and federated framework for reusing LOD in
libraries, informed by the CaD principles. The principles outlined here aim to critically address the
creation, circulation, and use of digitized and born-digital collections in a form that is structured
for direct computational processing. Considering the Vancouver Statement on CaD, this effort aims
at expanding the opportunities to engage with CaD (Principle 1), benefitting from the affordances
offered by technical interoperability inherent to LOD (Principle 6).8 It is grounded in best
reproducibility practices—a foundational element of the statement, highlighting the importance of
providing end users with all the necessary information to work with CaD in order to support
responsible reuse. Last, it strives to disclose and critically comment on all steps taken, fostering
transparency in our approach (Principle 5). In accordance with this purpose, this work aims to
answer the following questions:

1. How can federated queries be used to extract and structure LOD as CaD?
2. What are the essential steps to enable a reproducible framework for the reuse of LOD as
CaD?

The main contributions of this work are as follows: (1) a conceptualization of the key steps needed
to enable the reuse of LOD from libraries within a CaD framework, and (2) a set of Jupyter
Notebooks illustrating how CaD can be extracted via federated queries and prepared for
computational reuse. The intended audiences of this work include library professionals interested
in developing new workflows to support the reuse of their LOD repositories as CaD and scholars
in the humanities and social sciences exploring computational methods.

The paper is structured as follows: following a brief overview of the current state of LOD and CaD
in libraries, we introduce the framework employed for reusing LOD in libraries and subsequently
detail our findings. Finally, the paper concludes with a summary of the adopted framework and
outlines potential avenues for future research.

RELATED WORK

In recent years, significant progress has been made in enabling libraries to make their digital
collections accessible and facilitate computational research. Initiatives have emerged to promote
the publication and reuse of digital collections in innovative and creative ways, such as
OpenGLAM, the International GLAM Labs Community, Research Data Alliance Collections as Data
Interest Group, and AI4LAM.° European Commission has also been working toward the
establishment of a common data space for CH collections.!? Libraries have enabled the use of
cutting-edge methods based on artificial intelligence and machine learning. In parallel, alongside
the FAIR (Findable, Accessible, Interoperable, Reusable) and the CARE (Collective benefit,
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Authority to control, Responsibility, Ethics) principles, approaches such as CaD foster the
publication of digital collections, supporting computational and responsible use.!!

The Always Already Computational: Collections as Data project, followed by Collections as Data:
Part to Whole, have played a pivotal role in making library collections machine-readable and
computationally processable.!? As a result of these initiatives, numerous institutions, including the
Library of Congress, the British Library, the National Library of Scotland, and the National Library
of the Netherlands, have begun providing access to their collections as data. These efforts have led
to the development of a workflow, checklists, a conceptual model, and implementation examples
that guide libraries in transforming their collections into CaD.!3 Such initiatives are crucial to the
creation of data platforms, secure environments in which data can be shared and reused following
best practices and according to the policies and rules established by organizations!*—such as the
common European data space for CH collections. Another crucial initiative for enhancing the
accessibility and reusability of CH collections is LOD. Libraries have explored the application of the
Semantic Web to their catalogs to create rich knowledge graphs in the form of interconnected
nodes representing facts (e.g., Miguel de Cervantes is an author).

Some examples include the National Library of Spain (BNE), the National Library of the
Netherlands, the Library of Congress, the Biblioteca Virtual Miguel de Cervantes (BVMC), and the
National Library of France (BNF). These institutions have used different data modeling
approaches to describe their metadata. For instance, the Library of Congress employed
BIBFRAME, the National Library of France used the IFLA Library Reference Model,'® and the
National Library of the Netherlands used Schema.org. Other approaches, such as the LUX: Yale
Collections Discovery project, aggregate content from several data sources, describe the metadata
using conceptual models for CH content such as CIDOC Conceptual Reference Model (CRM), and
make the collections available as LOD. Additionally, dedicated APIs and SPARQL endpoints
provide access to the data, enabling federated queries across multiple repositories.®

To publish linked data, institutions have explored external resources to enrich and interlink their
repositories. Examples of commonly used external resources include GeoNames, the Virtual
International Authority File (VIAF), and Wikidata, which has gained widespread adoption in the
library domain as a collaborative, community-driven platform for open data curation.!” Beyond
Wikidata, platforms such as the Social Sciences and Humanities Open Marketplace can also
support the collaborative enrichment of datasets and publications.'®

In terms of enabling reuse and following best practices promoted by the International GLAM Labs
Community, practices including visualization, data quality analysis, and metadata diversity
analysis play a crucial role.!® Instead of being end goals in themselves, these function as indicators
to evaluate dataset reusability and help surface structural qualities that can support different
types of reuse.

These efforts provide an extensive demonstration of how LOD made available by libraries can be
published and reused. Our contribution is a practical implementation, underlining that LOD and
CaD should be considered complementary. Through the examples presented (e.g., retrieving
multiple works by a single author across different repositories, or mapping the birthplaces of
Spanish Golden Age authors), we show how a federated and reproducible framework for reusing
the LOD repositories as CaD can enhance the accessibility, reuse, interoperability, reproducibility,
and transparency of CH data. By providing reproducible code in Jupyter Notebooks, we also
illustrate the challenges of vocabulary alignment across diverse endpoints, sparking a discussion
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on the socio-technical dimension of federated queries. Responding to previous work, our work not
only encourages institutions to explore new uses of their data but also demonstrates potential
ways in which collections can be queried to support collaborative research and curation.? In this
sense, our framework serves as a bridge among curators, researchers, technical experts, and
administrators, fostering communication and cooperation across these roles.

A REPRODUCIBLE FRAMEWORK TO EXTRACT CAD FROM LOD USING FEDERATED QUERIES

This section describes the conceptual items part of the reproducible and federated framework we
propose in this piece to enable the reuse of LOD in libraries. Figure 1 illustrates the main steps
described in the following sections.

Figure 1. The proposed framework to extract and enable
the reuse of linked open data as collections as data.

Identification b : ) Reuse

Resources Method(s)

Portals / Platforms Best Practices Reuse Enablers

Quality Checks

Identification

The first step corresponds to the identification of the content that could be suitable to craft a CaD
from LOD. Identification can be guided by thematic relevance—such as historical periods (e.g.,
World War I?1), specific authors (e.g., the Spanish mariner Jorge Juan Santacilia
[https://www.cervantesvirtual.com/portales/jorge juan santacilia/]), or particular events (e.g.,
the Spanish Civil War exile [https: //www.cervantesvirtual.com/portales/exilio /])—but must take
into account data accessibility, structure, and their relation to a specific media type. For instance,
Chronicling America provides access to historical newspapers with structured metadata,
containing records on events like the Titanic sinking or the Alaska purchase
(https://guides.loc.gov/chronicling-america-topics). Portals like History Lab offer robust
materials, such as Henry Kissinger’s phone conversations and US declassified documents, or more
basic data, such as access to their bibliographic metadata. In this step, it is crucial to evaluate
whether a collection is structured, machine-readable, and accessible through interoperable
services. In this context, beyond features such as licenses, formats, the ontologies used to describe
the content, the annotations provided, or collection size, the availability of a SPARQL endpoint or
an APl is critical.
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Extraction

When the digital collections are available as LOD, a SPARQL endpoint might be available to access
the data. Even if the content is not provided in the form of LOD, there are existing tools, such as
Cow, LDWizard, OpenRefine, and RML, to transform the information into LOD.?2 SPARQL enables
users to define federated queries by using the command SERVICE to search across several
repositories. For instance, a researcher might be interested in retrieving from a particular
repository the information about a writer (e.g., works, date of birth, name, and external
identifiers) and cross-comparing this information with what is held in other repositories. Wikidata
has emerged as a powerful repository in the galleries, libraries, archives, and museums (GLAM)
sector, providing a mature infrastructure that enables scalability and long-term sustainability.??
Wikidata public SPARQL endpoint makes it possible to run federated queries across repositories.
Figure 2 shows an example of a federated SPARQL query to retrieve data from Wikidata and the
BNE. The query starts from an entity in Wikidata, the author Jorge Juan Santacilia (identified by
Q2085725), and pairs it with its corresponding identifier (P950) from the BNE. The SERVICE
instruction enables querying the BNE SPARQL endpoint, retrieving all the works associated with
the entity, along with their labels.

Figure 2. Example of a federated SPARQL query.

PREFIX bne-def: <https://datos.bne.es/def/>
SELECT x WHERE
wd:Q2085725 wdt:P950 ?id
BIND( uri concat "https://datos.bne.es/resource/" 7id as ?bnelD
SERVICE <http://datos.bne.es/sparql>
?bneID bne-def:0P5001 ?work
?work rdfs:label ?label

In addition, when the information is available through a static website
(https://www.cervantesvirtual.com/portales/jorge juan santacilia/imagenes jorge juan/), it can
be transformed into RDF by using software libraries such as RDFLib and Apache Jena. Structured
data can be created using vocabularies such as Schema.org, FOAF, or CIDOC CRM.2* Reusing
existing vocabularies is at the heart of the LOD philosophy. Online indexes such as the Awesome
Humanities Ontologies or Linked Open Vocabularies help to educate about existing vocabularies.
The latter already provides reuse statistics as a recommendation feature, with more full-fledged
vocabulary recommenders underway (e.g., CLARIAH’s Vocabulary Recommender). On the policy
level, recommendations for specific vocabularies are made, such as in the Netherlands’ Digital
Heritage Reference Architecture (DERA), where Schema.org is recommended as the first go-to
vocabulary.?®

Publication

Once the dataset has been validated, the next step involves making it available through
appropriate platforms. However, publication should go beyond simply making data available
online—it should be about publishing data with reuse in mind. Datasets can be published through
platforms such as Zenodo, the Social Sciences and Humanities Open Marketplace, Wikidata, or
GitHub, which support persistent identifiers, rich metadata, and various licensing options. To
foster reuse, previous work has also defined guidelines and best practices to publish the datasets,
including compiling a README file and making available documentation regarding data scopes

FROM LINKED OPEN DATA TO COLLECTIONS AS DATA 5
DISLI, OSTI, CANDELA, AND ZIJDEMAN


https://www.cervantesvirtual.com/portales/jorge_juan_santacilia/imagenes_jorge_juan/
https://rdflib.readthedocs.io/
https://jena.apache.org/
https://github.com/CLARIAH/awesome-humanities-ontologies
https://github.com/CLARIAH/awesome-humanities-ontologies
https://lov.linkeddata.es/
https://github.com/CLARIAH/vocabulary-recommender

INFORMATION TECHNOLOGY AND LIBRARIES DECEMBER 2025

and limitations.?® Emerging approaches, such as the various proposals concerning datasheet and
data envelopes for CH datasets, recommend publishing information on provenance, intended and
known uses, potential biases, and creators, among others.?”

Enabling Reuse

The final step in the framework focuses on enabling reuse on a deeper level, or making it
actionable, thereby supporting technical workflows and interpretive engagements. Several
conditions make reuse actionable, and often the chosen approach reflects different levels of
complexity depending on “who the work is done for.”?8 One key strategy involves providing
reproducible workflows through Jupyter Notebooks,?° combining code, documentation, and
examples of how data can be transformed and analyzed.

LOD is published with variable levels of consistency, completeness, and semantic alignment.
Therefore, quality checks are essential. Consistent and high-quality data directly contribute to
interoperability and enhance reusability, especially in cross-institutional or federated contexts, as
evidenced by previous work assessing LOD repositories in different domains, including the CH
sector.3? In this context, it is important that datasets meet data quality criteria such as availability,
interlinking, consistency, completeness, accuracy, interoperability, and relevancy.3!

RESULTS

This section presents the application of the framework proposed in this work to a selection of LOD
repositories made available by relevant GLAM organizations, providing details about the
implementation and the scope of this approach. A conceptualization of the framework architecture
is presented in Figure 3.

Figure 3. Framework application architecture. LOD is linked open data.
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In this case study, we explore the use of federated queries through SPARQL endpoints to retrieve
and pre-process publication data related to Jorge Juan y Santacilia (1713-1773), Maria de Zayas y
Sotomayor (1590-1661), and four other authors part of the Spanish Golden Age movement. For
this purpose, we used Wikidata SPARQL public endpoint and three institutional LOD repositories,
namely the BNE, BNF, and BVMC. The queries were tested and collated in Python with
SPARQLWrapper along with other packages to support queries parallelization and improved
requests handling, such as async.io and aiohttp, using Jupyter Notebooks to ensure reproducibility
and enable reuse scenarios, following current best practices in their redaction.3? All the materials
have been published on GitHub (available at https: //github.com/semanticnoodles/federated-cad)
and Zenodo (available at https://doi.org/10.5281/zenodo.15346714). The notebooks are
configured to run directly in Binder, a free, cloud-based service that allows users to browse the
repository and launch interactive Jupyter Notebooks in a sandbox environment.

The design of the queries follows a specific rationale, illustrating the steps to retrieve a single
author’s works and multiple authors’ works based on a movement property
(https://www.wikidata.org/wiki/Property:P135), as unpacked in the following thematic sections.
The query results are put together and exported as CSV files to obtain CaD in its simplest form. In
terms of quality, our approach is guided by several of the key criteria mentioned in the Enabling
Reuse subsection. Availability is ensured by relying on publicly accessible SPARQL endpoints and
open licensed datasets. Interoperability is primarily achieved using Wikidata identifiers, which
serve as common reference points across repositories. Accuracy is supported through
normalization steps, particularly in standardizing author names and incorporating language
codes, although further disambiguation and data cleaning steps are required. Relevance is
considered during the query design phase, ensuring the data selection is aligned with the specific
context of the application. Last, interpretability is addressed by structuring the results
consistently, following the aforementioned principles from CaD.

Query-building Rationale

In the context of LOD, building a SPARQL query is not simply a technical task, but a dual process
that combines design logic with research intent. While collecting data about the literary works
attributed to an author from a specific national repository, the query should trace through
persistent identifiers and fetch structured metadata like titles, editions, places, and date of
publication. Considering the query-building examples we provide in our repository for BNE, BNF
and BVMC, they essentially embody what federated access is about—using SERVICE clauses to
retrieve fine-grained, institution-specific bibliographic records. The use of OPTIONAL clauses is
critical as entities may not detail every property uniformly; by marking edition, language, or place
of publication as optional, the query is prevented from halting in the case of missing data. Such
modularity allows an easy recombination of query blocks for different use cases. Furthermore,
avoiding excessive nesting—setting a LIMIT value to control result size—and reducing overly
broad UNION patterns can prevent server overload and reduce the chances of getting timeouts.

Although Wikidata offers a centralized and standardized entry point through authority identifiers,
the current structure and its semantics may considerably vary across repositories, an aspect that
emerges clearly from the notebooks accompanying this paper. Because each institution sets up
ontologies, property relationships, and descriptive practices according to its needs, query
formulation becomes a highly repository-specific task. Accessing data from these sources requires
direct experience working with a repository endpoint, other than familiarity with the vocabularies
in use in that context.
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Single Author (Multiple Works) Queries

Once the SPARQL queries are crafted, matching the syntax requirements of each repository, they
are ready to be integrated into a streamlined workflow that enables the retrieval and
consolidation of bibliographic metadata. This is the approach we applied to retrieve the metadata
for both Jorge Juan y Santacilia and Maria de Zayas y Sotomayor. By querying distributed SPARQL
endpoints using their respective Wikidata identifiers, we collate metadata such as titles, editions,
publication details, and languages into unified datasets. The process is designed to be scalable yet
pragmatic: While a result limit is applied, it remains sufficiently generous (1,000 datasets) given
the typical output range for a single historical author.

Figure 4 shows the distribution of languages in which the works of Maria de Zayas y Sotomayor
and Jorge Juan y Santacilia are available, based on data from the LOD repositories included in the
work. The findings indicate that 71% of Maria de Zayas y Sotomayor’s works are published in
Spanish, although there are also works in English, French, and Italian. In the case of Jorge Juan, his
works appear in Spanish, French, English, German, and Dutch. The presence of their works in
multiple European languages beyond Spanish suggests that both authors have readerships
extending beyond Spain.

Figure 4. Publication languages of the works of
Maria de Zayas y Sotomayor and Jorge Juan y Santacilia.

MARIA DE ZAYAS Y SOTOMAYOR JORGE JUAN Y SANTACILIA

~ Unknown Unknown
Italian 12% Dutch 13%

1% 2%

German
2%

English
3%

English
French 5%

13%

French

14%
Spanish

64%

Spanish
71%

Figure 5 illustrates the distribution of the most frequently found works of Maria de Zayas y
Sotomayor in the BNE, BNF, and BVMC LOD repositories. In these datasets, works may appear
under different titles or in various forms. For instance, the work Desengarios amorosos is indexed
as Parte segunda del sarao y entretenimiento honesto in some metadata. After deduplicating works
listed under different titles, their frequencies were calculated. In all three LOD repositories,
Novelas amorosas y ejemplares is the most frequently found work. The frequencies of the other
two works are similar, with La traicién en la amistad ranking second in both the BNE and BVMC
and Desengarios amorosos ranking second in the BNF.
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Figure 5. Common works of Maria de Zayas y Sotomayor in the selected linked open data
repositories: National Library of Spain (BNE), National Library of France (BNF), and
Biblioteca Virtual Miguel de Cervantes (BVMC).

m Novelas amorosas y ejemplares m Desengafios amorosos m La traicién en la amistad
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25
20
15
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1
10
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s 4 4
2 1
0
BNE BNF BVMC

Multiple Authors (Multiple Works) Discovery Query

Drawing from the workflow established for single authors, we attempted to perform a discovery-
oriented task centered on a broader cultural context, the Spanish Golden Age. Rather than start
with a predefined list of authors, the process begins with a SPARQL query to identify all writers
associated with this movement as mapped in Wikidata; this demonstrates how federated queries
can consolidate dispersed works. Once that information is obtained, a subset of five authors who
are all represented in our chosen repositories (listed in Table 1) was selected for further analysis.
Their identifiers are extracted and used to populate dynamic query templates, which enable the
systematic interrogation of each repository for bibliographic metadata about these figures and
their works.

Table 1. Authors from the Spanish Golden Age whose works are mapped across our
chosen repositories: National Library of Spain (BNE), National Library of France (BNF),
and Biblioteca Virtual Miguel de Cervantes (BVMC(C)

Author Wikidata ID BNE ID BNF ID BVMC ID
Alonso Jerénimo de Salas Q3893270 XX1054399 12054 809 895
Barbadillo

Francisco Quevedo Q201315 XX1066651 118873287 6

Lope de Vega Q165257 XX1719671 11927819k 72

Maria de Zayas y Sotomayor | Q2905689 XX913942 119878263 105
Miguel de Cervantes Q5682 XX1718747 118957747 40

Author names may appear in various forms across metadata records created by different

institutions, which can lead to inconsistencies in how information about the same individual is
represented across different institutional datasets. Therefore, these identifiers play a critical role
in enabling researchers to access accurate data and establish consistent links between various
data sources.
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Due to the significantly larger scope of this dataset, spanning multiple authors and potentially
hundreds of records per repository, the workflow presented in the corresponding notebook
introduces more sophisticated mechanisms for query execution and data handling. Result limits
had to be reduced substantially to avoid overwhelming endpoints, and pagination was
implemented to retrieve complete datasets in manageable chunks. To maintain efficiency, the
querying process was parallelized using asynchronous functions, allowing multiple requests to
run concurrently while managing retries and rate limits. These asynchronous queries are further
streamlined through a flexible templating system, allowing for dynamic customization across
authors and repositories.

Figure 6 illustrates the datasets for Spanish Golden Age authors according to selected LOD
repositories. As seen, both BNE and BVMC have the largest number of datasets by Lope de Vega,
while BNF holds more datasets by Miguel de Cervantes. It is also noticeable that the datasets of
Alonso Jer6nimo and Maria de Zayas y Sotomayor are significantly fewer across all LOD
repositories compared to other authors. These findings could be useful for libraries looking to
develop their collections around specific authors, as well as for researchers focused on a particular
author when selecting a library for their studies.

Figure 6. Dataset composition for the Spanish Golden Age movement: Number of records
per author by linked open data repositories: National Library of Spain (BNE), National
Library of France (BNF), and Biblioteca Virtual Miguel de Cervantes (BVMC).

EBNE mBNF mBVMC
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200 45 38 g 541 31
h
0 I
Alonso Jerénimo de Francisco Quevedo Lope de Vega Maria de Zayas Miguel de Cervantes
Salas Barbadillo
DISCUSSION

While the framework conceptualized in this work demonstrates the potential of federated SPARQL
querying across LOD repositories, its current implementation is limited in scope and subject to
several constraints. First, not all libraries provide access to LOD versions of their bibliographic
records, and among those that do, not all are linked or represented through properties in
Wikidata. This affects the discoverability and interoperability of data across collections, as seen in
our multiple authors test case, where we focused on a subset of five well-represented authors.
However, in other cases, alternative control systems such as VIAF identifiers could serve as a
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valuable fallback for entity reconciliation and reuse. Second, the dynamic and evolving nature of
LOD repositories presents challenges for reproducibility. Changes in data structure, content, or
availability over time can affect both the consistency of query results and, in the long run, the
reliability of this workflow. Similarly, fluctuations in the availability or stability of the SPARQL
endpoints can also affect automated retrieval. Technical challenges also emerged. For example,
inconsistencies in metadata quality, such as malformed publication year entries (e.g., “1806]” or
“1941]”), can hinder data normalization and analysis. Moreover, the number of results retrieved
via SPARQL queries may need capping to prevent timeouts in complex workflows such as the one
presented for the Spanish Golden Age, which may lead to incomplete datasets in cases where more
extensive records exist.

Another significant constraint is the heterogeneity of the ontologies employed across institutions.
This complicates query formulation and increases the need for custom handling of repository-
specific schemas to provide the metadata. Compounding this is the limited availability of
documentation and practical examples for federated SPARQL queries, which constrain broader
adoption and experimentation. More accessible information and documented examples would
substantially lower the entry barrier for researchers and practitioners seeking to reuse LOD
resources.

Finally, the test run of the proposed framework is limited in scope to the employment of LOD
repositories made available by libraries, strategically using Wikidata to search across different
repositories. While additional work is required to reuse the obtained CSV datasets, particularly for
public-facing applications, this effort can be streamlined with tools like CollectionBuilder. Rooted
in the CaD movement, CollectionBuilder enables the creation of interactive, metadata-driven
websites using CSV files and minimal infrastructure. However, to make effective use of such tools,
some post-processing is necessary—for example, handling non-standardized language values,
reviewing missing identifiers, or normalizing field structures to match the expected input schema.

CONCLUSIONS

Building on previous research, we outlined a federated and reproducible framework to extract
CaD from LOD repositories made available by libraries, enabling their reuse. We performed a test
run on a selection of three LOD repositories. Our evaluation suggests that this framework can
serve both as a practical tool and a conceptual model to illustrate how to leverage the use of
federated queries for DH practitioners and data curators. By doing so, we have illustrated the
compatibility and integrability of the LOD and CaD approaches.

Another takeaway of our work is that perhaps too often and too quickly practitioners point to the
technical barriers of federated SPARQL queries. As a community, we need documentation of data
models, more strict safeguarding of data quality, and social contracts on the use of shared
vocabularies as a first step to move decentralized knowledge sharing forward.

Future work to be explored includes the refinement of the framework using detailed provenance
and integration beyond Wikidata. It is virtually impossible to add identifiers for all libraries and
archives for all kinds of entities. Convergence toward shared value lists, such as VIAF, represented
as LOD at local endpoints, would allow for a far more efficient retrieval of information from a more
diverse set of heritage institutes, enhancing the representation of digital heritage as collections in
the form of data.
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