




A brief history of data spaces
Early 2000s

The idea of data spaces started as a research concept before 
becoming a European policy and infrastructure agenda

The concept of dataspaces first emerged in the data-management 
research community in the mid-2000s.

A key starting point is the 2005 paper by Franklin, Halevy, and 
Maier, From Databases to Dataspaces, which proposed dataspaces 
as a new abstraction for managing heterogeneous and distributed 
data sources.

Source: Franklin, Halevy, and Maier (2005). From Databases to Dataspaces. 3Page



A brief history of data spaces
2010s

The concept shifted from academic data management to industrial and 
cross-organizational data sharing

A major milestone was the start of the Industrial Data Space initiative in Germany in 
2014 by the Fraunhofer Society, which later evolved into the broader International Data 
Spaces movement.

The International Data Spaces Association (IDSA) was created to define reference 
architectures and standards for sovereign data sharing.

Source: Wikipedia (2025). International Data Spaces Association. 4Page



From data sharing to governed data sharing
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Data spaces are not just repositories; they are governed ecosystems

● Traditional data sharing often means:

● Data spaces aim for something different:

I use it elsewhereSend me the file I download it

Discover data negotiate conditions access or compute 
under policy preserve control

Source: The author (2026).



What is a data space
A federated environment 
for trusted data sharing

Source:  International Data Spaces Association (2026). Data Spaces: Where the 
future of data happens.
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The Main Players and Governing Rules

Sources: International Data Spaces Association (2026). Dataspace Protocol.
               European Commission (2025). A European strategy for data.
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Data Governance Act
Data Act
Open Data Directive
High-Value Datasets Regulation
Interoperable Europe Act
AI Act (indirectly)



European data spaces
Data spaces are a major part of the European data strategy

The European Union promotes Common 
European Data Spaces to enable trusted 
data sharing in strategic sectors.

Source: Otto, Boris (2026). Smart Data Ecosystems. 8Page



The Common European Agricultural Data Space (CEADS)
What is it?

Source: CEADS Project (2026). 9Page

A federation 
of DSIs



10Source: CEADS Project (2026). 



11Source: CEADS Project (2026). 



12Source: CEADS Project (2026). 



The Three Technical Pillars 
(For all Data Spaces, CEADS included)

Source: Data Spaces Support Centre (2025). Technical Building Blocks. 13Page



Semantic Interoperability in the Data Spaces
Semantic interoperability is about preserving meaning across systems

SEMIC supports semantic interoperability in 
Europe by promoting common data models, 
vocabularies, and reusable semantic assets

European metadata standards
● SEMIC is especially relevant because many European 

metadata standards and application profiles are 
connected to this ecosystem, including DCAT-AP and 
related profiles.

Source: European data (2022). Linking data: Data Catalogue Vocabulary 
Application Profile.
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Semantic Interoperability in the Data Spaces
What are the specific features of DCAT-AP?

Source: European data (2022). Linking data: Data Catalogue Vocabulary 
Application Profile.
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● DCAT-AP indicates classes and properties that are 
mandatory

● When describing properties, DCAT-AP requires the 
use of several EU controlled vocabularies

● It defines ranges and domains. For example, a 
publisher of a dataset (domain) must be defined as 
belonging to the class of an agent (range)



Semantic Interoperability in CEADS
What role are we playing?

Source: CEADS Project (2026). Use Case 2. 16Page

Organized in three scenarios
Scenario 1

● Semantic Annotation at the 
Metadata Layer

Scenario 2
● AI-ready image datasets 

with semantic annotations

Scenario 3
● Harmonisation and semantic 

annotation at the data layer



CEADS Use Case 2
Distributed in Three Scenarios
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Scenario 1
● Semantic Annotation at the Metadata Layer

Source: The author (2026).



CEADS Use Case 2
Distributed in Three Scenarios
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Scenario 1
● Semantic Annotation at the Metadata Layer

Source: The author (2026).



CEADS Use Case 2
Distributed in Three Scenarios
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Scenario 2
● AI-ready image datasets with semantic annotations

Source: The author (2026).



CEADS Use Case 2
Distributed in Three Scenarios
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Scenario 3
● Harmonisation and semantic annotation at the data layer

Source: The author (2026).



CEADS Use Case 2
Where we currently are
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Scenario 1: Three demonstrations with AgrospAI

1. AgroAnnotator
2. Connector from AgrospAI to AgroPortal
3. GeoDCAT-AP Wrapper

Source: AgrospAI. Universitat de Lleida (2025). 

is_a DSI



CEADS Use Case 2
Where we currently are
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Scenario 1: Three demonstrations with AgrospAI

AgroAnnotator
● AgroAnnotator is a Compute-to-Data 

algorithm written in Python 3.11 that performs 
ontology-based annotation of agricultural 
documents/datasets based on the AgroPortal 
Annotator service inside the secure AgrospAI 
execution environment.

Source: Soares, Jonquet, and Garcia (2026). Bringing Semantics into the 
Common European Agricultural
Data Space (CEADS)



CEADS Use Case 2
Where we currently are

23PageSource: Soares, Jonquet, and Garcia (2026). Bringing Semantics into the 
Common European Agricultural
Data Space (CEADS)



CEADS Use Case 2
Where we currently are
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Scenario 1: Three demonstrations with AgrospAI

Connector from AgrospAI to AgroPortal
● An integration between AgrospAI and 

AgroPortal that enables tagging with 
controlled terms during asset publication

Source: Soares, Jonquet, and Garcia (2026). Bringing Semantics into the 
Common European Agricultural
Data Space (CEADS)



CEADS Use Case 2
Where we currently are
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Scenario 1: Three demonstrations with AgrospAI

Connector from AgrospAI to AgroPortal

Source: Soares, Jonquet, and Garcia (2026). Bringing Semantics into the 
Common European Agricultural
Data Space (CEADS)



CEADS Use Case 2
Where we currently are
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Scenario 1: Three demonstrations with AgrospAI

GeoDCAT-AP Wrapper
● A catalogue-level service that improves 

interoperability by exposing Pontus-X 
catalogue records as GeoDCAT-compliant 
metadata.

Source: Soares, Jonquet, and Garcia (2026). Bringing Semantics into the 
Common European Agricultural
Data Space (CEADS)

Pontus-X DDO Metadata

GeoDCAT-AP Metadata

https://aquarius.pontus-x.eu/api/aquarius/assets/ddo/did:op:4d6f4ca585ad87372950da178689e2baf8b8e2668968765ca305bfb718af9cf3
https://dcat.agrospai.udl.cat/api/aquarius/assets/ddo/did:op:4d6f4ca585ad87372950da178689e2baf8b8e2668968765ca305bfb718af9cf3


CEADS Use Case 2
Discussion: what we learned

27PageSource: Soares, Jonquet, and Garcia (2026). Bringing Semantics into the 
Common European Agricultural
Data Space (CEADS)

Lessons learned

● Data-space infrastructure alone is not enough.
● Metadata standards need practical mappings.
● Controlled vocabularies must be integrated into user workflows.
● Semantic services should respect data-space trust constraints.
● Compute-to-Data is promising, but external annotation APIs raise sovereignty 

questions.
● SHACL validation is essential for catalogue-level quality assurance.
● AgroPortal can support CEADS as a reusable semantic layer.



CEADS Use Case 2
Future directions

28PageSource: Soares, Jonquet, and Garcia (2026). Bringing Semantics into the 
Common European Agricultural
Data Space (CEADS)

What to do next

● integrate more ontologies beyond AGROVOC,
● support ontology selection by data providers,
● improve multilingual concept labeling,
● annotate structured datasets, not only documents,
● deploy annotation closer to the data-space environment,
● align with HVD DCAT-AP and other European profiles,
● generalize the connector to other Pontus-X installations



Final message
Data spaces need semantics to become truly interoperable

29PageSource: Soares, Jonquet, and Garcia (2026). Bringing Semantics into the 
Common European Agricultural
Data Space (CEADS)

Data spaces are not only about connecting infrastructures

They also require:

● shared meaning,
● semantic artefacts,
● controlled vocabularies,
● metadata standards,
● validation mechanisms,
● governance-aware semantic services.

AgroPortal can help CEADS move from:

data sharing

to:

meaningful, trusted, 
AI-ready data reuse
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