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Introduction

The historical sciences face particular chal-
lenges regarding their research data: het-
erogeneity of sources and formats, com-
plex provenance information, long-term in-
terpretability, and the need to preserve con-
text [1]. Humanities data often blur the line
between research outputs and publications,
highlighting the need for improved research
data management and FAIR data practices
[2] [3]. In fields like history, spreadsheets
and relational databases are still the main
tools for data analysis and management, al-
lowing researchers to work directly with their
collected data as mentioned by [4]. How-
ever, this practice has notable drawbacks:
datasets are often tied to specific research
questions, lack detailed provenance informa-
tion, and are difficult to verify or reuse. The
researchers therefore emphasize the impor-
tance of improving semantic interoperability
and developing collaborative, well-structured
workflows to overcome these challenges.

The NFDI4Memory Data Space [5] is a
central component of NFDI4Memory. It
aims to provide an integrated, trusted, and
FAIR-aligned environment for comprehensive
searches and discovery of historical research
data. It will enable sharing and reusing data
across institutions and data sources [6]. The
NFDI4Memory Data Space will address the
challenges by making heterogeneous and dis-
tributed data collections and services, such
as the Newspaper Portal [7], the European
Holocaust Research Infrastructure [8] or also
datasets published on research data reposi-
tories such as RADAR4Memory [9] [10].
FAIR and easily usable by enabling innovative
methods and processes in the digital human-
ities. We propose that this will also lead to
knowledge and technology transfer, network-

ing among the partner institutions as well as
the scholars working in different fields.

Objectives: Concept and Architec-
ture

The NFDI4Memory Data Space forms a cen-
tral infrastructure as a digital ecosystem of
data sources and services. It connects a va-
riety of repository systems, archives and in-
stitutional services and enables researchers
to find sources and related data across dis-
ciplinary and repository boundaries. Uni-
formly defined interfaces offer direct access to
resources and their collection-specific meta-
data, as well as to other tools and services
for processing and reusing data, such as text
extraction using optical character recogni-
tion (OCR) technologies and conversion of
schemas or formats [5].

Technically, the Data Space is built on a
framework of application programming in-
terfaces (APIs) and the MemO Knowledge
Graph, based on the NFDI4Memory Ontol-
ogy [11] [12]. Through these APIs searching,
downloading and converting or transforming
data is possible. The Data Space integrates
existing infrastructures via interoperable in-
terfaces and shared policies. This approach
respects institutional autonomy while ensur-
ing a coherent user experience and consistent
metadata flow. The Data Space design fol-
lows three guiding principles:

• Interoperability through Standards –
Built upon established protocols (OAI-
PMH, REST) and common metadata
schemas (Dublin Core, DataCite), the
system connects data sources via Query,
Access, and Update APIs. The shared
NFDI4Memory Ontology MemO [11] en-
ables semantic alignment across domains
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and machine-actionable linking between
datasets.

• Trust and Sustainability - Institutions
are only included in the Knowledge
Graph once their Update API implemen-
tation has been validated, guaranteeing
reliability, transparency, and long-term
availability of referenced data and ser-
vices. The MemO Knowledge Graph
forms a stable information backbone, en-
abling persistent discovery and gover-
nance.

• Extensibility and Reusability – The mod-
ular architecture supports the integra-
tion of domain-specific tools and ser-
vices. In this way, the Dataspace can
accommodate evolving research work-
flows and technologies. Standardized ser-
vice APIs (e.g., OCR or schema conver-
sion) support modular integration into
research workflows and allow services to
be swapped or expanded without break-
ing compatibility. Planned future APIs
(such as services for standardised data or
document conversion) will show that the
system will enable broad reuse of both
data and technical components.

Developing a Prototype: Data Space
App

One of the principal aims of the Data Space
project is to facilitate the semantic findabil-
ity of historical data across heterogeneous
repositories and disciplinary boundaries by
means of a web environment, called Data
Space App. We have been developing the
first prototype of the app benefiting from
the modern Python framework, FastApi [13]
and SPARQL-server, Fuseki-Jena [14] as the
back-end solutions and Vue.js [15] as front-
end implementation. To this end, comprehen-
sive ontological mappings and crosswalks that
mediate between diverse metadata schemas
are being developed and integrated.

The Data Space App embodies a technolog-
ical and semantic interoperability framework
by marrying a standard-based API backbone
with the modular ontology MemO [16] and
its associated Information and Research Data
Knowledge Graph. As described in the Blue
Paper [17], the architecture enables diverse
institutions to connect their data sources and
services seamlessly under an accessible web
environment, while enabling scholars to per-

form unified, cross-repository search and ac-
cess via Query, Access and Update APIs.
In this way, the platform not only sup-
ports technological interoperability but also
advances semantic interoperability across the
historical-humanities domain, fostering ex-
tensibility, reuse and sustainable data infras-
tructure.

NFDI4Memory Data Space will grow into
a fully interoperable research infrastructure
that not only connects data and services but
also enables richer semantic linking across
institutions, disciplines, and research work-
flows. Upcoming extensions – such as addi-
tional service APIs for OCR services – will
further strengthen semantic interoperability
and improve machine-actionable reuse of his-
torical data. In this way, the Data Space is
positioned to become a lasting backbone for
digitally supported historical research in and
beyond the NFDI4Memory community [18].

Conclusion

The Data Space App, as a central user-facing
component, enables unified search, discovery,
and reuse of heterogeneous datasets, while
ensuring institutional autonomy and verifi-
able trust in data and services. Through its
combination of technical interoperability, se-
mantic harmonization, and extensible mod-
ular design, the NFDI4Memory Data Space
fosters collaboration and innovation across
disciplines, institutions, and research work-
flows. It provides historians and related schol-
ars with the means to link, contextualize, and
analyze sources in novel ways, thereby en-
hancing both the transparency and sustain-
ability of digital research practices. As the in-
frastructure continues to evolve—expanding
APIs, integrating new repositories, and deep-
ening semantic interconnections—it lays the
foundation for a dynamic, community-driven
ecosystem that will support historically ori-
ented research well into the future.
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