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The Semantic Interoperability 
Task Force will build on the 
EOSC Interoperability 
Framework to further develop 
and implement the semantic 
interoperability 
recommendations.

This will include work on 
metadata standards, 
recommending how 
crosswalks should be enacted 
to allow alignment/matching 
of semantic artefacts. The 
group will organize workshops 
and hackathons to explore 
case studies and promote 
knowledge exchange.
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Semantic interoperability is at the heart of the FAIR principles 
and the design of large-scale cross-disciplinary infrastructures.

The European Open Science Cloud (EOSC) is a European-wide 
effort towards such an infrastructure, aiming to deepen regional 
research collaboration and realising a shared data space for 
science, research and innovation.

In this context, the research community’s voice is represented by 
the EOSC Association (EOSC-A) and a number of advisory 
groups with a broad range of representatives from different 
stakeholder organisations. The advisory group on metadata and 
data quality has formed a task force focusing on developing and 
implementing recommendations for SI (EOSC SI Task Force) to 
converge on globally relevant and scalable SI solutions for 
EOSC.



Converging on a Semantic Interoperability Framework for the European Data Space for Science, Research and 
Innovation (EOSC)

● This paper provides context to SI in EOSC, the various 
components contributing to it, as well as some views on the 
socio-technical challenges to arriving at a consensus.

● In particular, the paper provides motivation for exploring the 
heterogeneity of SI solutions demonstrated across 
scientific communities and insight into the task force’s
planned approach to conducting a survey to identify relevant 
components and structures.

● The paper is also an invitation to the global community to 
align and engage with the task force’s activities going 
forward.



Converging on a Semantic Interoperability Framework for the European Data Space for Science, Research and 
Innovation (EOSC)

Some evidences

● Only machine-interpretable semantic artefacts can result in
machine-actionable (meta)data.

● SI plays a central role in the design of large-scale 
infrastructures

● SI is particularly important in the context of interdisciplinary 
research

● Domain specific terminology and knowledge organising 
systems evolve around specific distinct bodies of work

NEED: to investigate further the diversity of approaches to solve 
SI, with the ultimate goal to map out practices across different 
stakeholders/actors, contexts and domains.
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EOSC SI Background

Investigating different existing community practices through a short survey 
and derived from the results a conceptual architecture centred around the 
concept of FAIR Digital Object
● The Semantic Business Objects component is both social and technical 

and aggregates different levels of formalisation of the semantics, i.e., 
semantic artefacts and metadata schemas.

● Along with this Conceptual Metadata Framework, two additional 
metadata goals have been considered:
○ minimum metadata (addressing general concepts)
○ domain metadata (addressing domain specific needs)

● Finally the third component, the Semantic Functional content, is a 
technical component considering the 3 different types of services that 
would be necessary to support SI:
○ the metadata catalogue,
○ the semantic artefact catalogue
○ and the mapping repository



Beyond Technical, Social Challenges

Clear need of human understandable interfaces and more generics (FAIR) tools for 
metadata, metadata schema, mapping, but also:
…
Major technico-social challenges faced by semantic experts to be prioritised:
● Ontology selection, management and alignment taking into account semantic 

heterogeneity and conflict resolution (and developing robust mapping techniques).
● Ensuring quality and accuracy of semantic annotations and managing evolving 

ontologies (e.g. extensions of existing semantic artefacts);
● Addressing scalability and performance issues (and designing efficient reasoning 

algorithms or considering unstructured and semi-structured data plus Semantic 
data integration and fusion with compliance with semantic web standards);

● Promoting adoption of semantic technologies (by e.g. effective visualisation and 
user interface design) and collaboration and coordination among stakeholders;

● Addressing privacy and security concerns (e.g. interoperability with legacy 
systems).

Leveraging based on Users Experience (UX)

Converging on a Semantic Interoperability Framework for the European Data Space for Science, Research and 
Innovation (EOSC)
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EOSC SI Task Force will engage with various communities and collect information
through a landscaping exercise leveraging a survey (Magagna et al., 2023):

Survey goals:
● To investigate how communities are addressing the SI challenge;
● To reveal possible hurdles for solving the problem; and
● To identify and describe resources supporting SI and catalogue them

Structured around:
● General information includes information about the represented community, created data types and 

used data repositories.
● FAIR related information asks about the awareness related to FAIR Principles and interoperability 

challenges and if the community has elaborated a roadmap for FAIR implementation including a 
strategy for SI.

● Metadata related information asks about the metadata schemas used to describe data, how this is 
generated, where it is exposed and whether it is used for data discoverability. We also want to know 
if schema crosswalks are used and if metadata quality is validated.

● Semantic interoperability related information: ask which semantic artefacts are used for metadata. 
We follow with questions about used services (e.g. SPARQL endpoints) supporting their 
management, mappings and crosswalks as well as their governance.
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RESEARCH 
INFRASTRUCTURES

Facilities, resources and services 
made available to the research 

communities to conduct research 
and foster innovation in their fields.

Include: any tools that are essential 
to achieve excellence in research 

and innovation.

FOR INSTANCE ISIDORe’S CORE: THE RESEARCH INFRASTRUCTURES (RIs)

+ National surveillance network: EMERGEN

17 RIs = over 150 providers of access to resources & services
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Work on metadata 
Metadata for 
ISIDORe projects 
results 

-> a step by step 
process (see 
David et al., 2020)

A paper is planned
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DESIRABLE COMMON MINIMUM METADATA REQUIREMENT (D-CMMR) 

MANDATORY COMMON MINIMUM METADATA REQUIREMENT (M-
CMMR)

ISIDORe Project Metadata collections

Optional COMMON MINIMUM METADATA REQUIREMENT (O-CMMR) 

…



A paper is planned
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Work on metadata 
Metadata for 
ISIDORe projects 
results DESIRABLE COMMON MINIMUM METADATA REQUIREMENT (D-CMMR) 

MANDATORY COMMON MINIMUM METADATA REQUIREMENT (M-
CMMR)

ISIDORe Project Metadata collections

Optional COMMON MINIMUM METADATA REQUIREMENT (O-CMMR) 
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WP Specific Metadata collections
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Work on metadata 
Metadata for 
ISIDORe projects 
results 
(extra slide)

ISIDORe Project Metadata collections

…

Optimal CMMR2 in context 2Optimal CMMR1 in context 1

MANDATORY COMMON MINIMUM METADATA REQUIREMENT (M-
CMMR)

DESIRABLE COMMON MINIMUM METADATA REQUIREMENT (D-CMMR) 

Optional COMMON MINIMUM METADATA REQUIREMENT (O-CMMR) 
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