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The challenge of data-driven science: working with data!!
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• Difficulties to Find the relevant 
data

• Once found challenging to have 
access to it

• Data and Metadata are not 
interoperable

• Time consuming to reuse

The challenge of data-driven science: working with data!!
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FAIR principles: a solution to enable data-driven science 

FAIR Principles have been internationally 
endorsed (G8, G20, European Commission, 
NIH, …)

FAIR principles: https://www.go-fair.org/fair-principles/
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FAIR principles: a solution to enable data-driven science 

FAIR Principles have been internationally 
endorsed (G8, G20, European Commission, 
NIH, …)

FAIR principles: https://www.go-fair.org/fair-principles/

Transform data into machine 
actionable unit of information
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If FAIR principles were implemented everywhere !!
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FAIR Data Landscape

• Requires Changes in Data Sources

• Takes time and resources

Can we accelerate the adoption of 
the FAIR principles while reducing
the cost of change?

If FAIR principles were implemented everywhere !!
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What if we could create FAIR Data Spaces on top of the existing ?!
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Use-case 1: A cross disciplinary use-case 
driven project
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How can we build a service architecture that would support 
the aggregation and FAIRification of distributed and 

heterogeneous data resources without changing them? 

Use-case 1: A cross disciplinary use-case 
driven project
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What does it mean in practice to implement FAIR? 

• Globally Unique Persistent and Resolvable Identifiers

• Metadata

• Provenance
• Common format
• FAIR Vocabularies/Ontologies
• Leverage domain specific metadata standards
• Persistent

• Free, Open and Universal Access protocol

• Licences (human and machine readable)

Technical considerations
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What does it mean in practice to implement FAIR? 

• Globally Unique Persistent and Resolvable Identifiers

• Metadata

• Provenance
• Common format
• FAIR Vocabularies/Ontologies
• Leverage domain specific metadata standards
• Persistent

• Free, Open and Universal Access protocol

• Licences (human and machine readable)

Technical considerations Existing tooling

Publish FAIR data

Enrich (meta)data 
with semantics

Evaluate FAIRness
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Luiz Olavo Bonino da Silva Santos, Kees Burger, Rajaram Kaliyaperumal, Mark D. Wilkinson; FAIR Data Point: A FAIR-Oriented Approach for Metadata Publication. Data 
Intelligence 2023; 5 (1): 163–183. doi: https://doi.org/10.1162/dint_a_00160
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Our other sources of inspiration
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FEDERATED FAIR DATA SPACE
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Concept, Design: Y. Le Franc, N. Cazenave

Metadata smartHarvester

A simple architecture for Federated FAIR Data Spaces
(F2DS)
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Bundle of open-source services easily deployed on any cloud system using Kubernetes

Create F2DS on the fly for various purposes

Register your repository in several F2DS without re-entering all the information

Easy deployment and scalability

Towards Materials and Manufacturing Commons - the enablers Digital Marketplaces, FAIR Principles and Ontologies



Multiple APIs for accesing and processing F2DS content (SparQL, REST API and web UI)

Make repository content more FAIR

No changes required for repositories

Create in no-time data spaces across internal resources, institutions and domains

Connect easily any processing services (Galaxy, VREs, PANGEO, HPC/HTC, ...)

Benefits
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User-centric workflow for repository owners

Register Data 
Repository

Provide metadata
about your repository
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User-centric workflow for repository owners
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User-centric workflow for repository owners
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User-centric workflow for repository owners

Register Data 
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Need for a harmonised
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content for (meta)data 
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How can we make semantic artefacts FAIR to 
leverage the wealth of existing semantic artefacts 
to improve FAIRness of data?
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FAIR Semantics recommendations

• Developed with the contribution of a community of experts from
various domains (earth science, geospatial, biodiversity, ecology, 
biomedicine,…)

• 17 general recommendations/12 best practices

• Aligned with existing community specific recommendations (OBO 
Foundry, IOF principles,…)

• Third iteration of the FAIR Semantics recommendations aligned
with RFC 2119 and including a minimum metadata schema for 
semantic artefacts https://zenodo.org/record/6276577
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Why defining a minimum metadata for FAIR? 

Metadata richness

NOT FAIR

No metadata 
descriptors

A “inifinite” 
number of 
metadata 
descriptors

FAIR?
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Minimum metadata for FAIR Semantic artefacts



A minimum metadata schema for FAIR 
Semantic Artefacts

Workshop jointly organised with RDA VSSIG: community driven
minimal metadata model and DCAT profile for Semantic Artefact

• 76 participants from 17 different communities
• Define a common model for publishing Semantic

Artefacts based on DCAT
• Define a minimum set of descriptive metadata for FAIR 

Semantic Artefact using MOD (Dutta et al., 2015; Dutta
et al., 2017)
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⇒ Initial DCAT profile using standards metadata
properties and enriched with 12 properties from MOD

⇒ Profile formalisation (OWL/SHACL)

https://github.com/FAIRsFAIR/SemanticDCAT-AP
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Use-case 2: Creating a FAIR Semantic Space

F A I R
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Using the FAIR Semantic space

• a PoC search engine for semantic artefacts across multiple community driven semantic
artefact repository

• a PoC cross-disciplinary Semantic index for fast access to existing concepts and 
relations to enrich data and metadata
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Thank you for your attention !
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Join our community

Follow us on Twitter: 

@ontocommons

Follow us on LinkedIn: 

linkedin.com/company/ontocommons

Subscribe to our Newsletter:  

ontocommons.eu/newsletter
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