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Semantic Interoperability – a big challenge
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• Science for a large part based on measuring and describing phenomena using 
schemas and concepts that are often discipline specific

• For Open Science, sharing and transparency these schemas and concept/vocabulary 
definitions need to be as FAIR (open registries) as the data itself

• When integrating data from different communities – also mappings are required! 
• spending many resources & time on deep ontological work does not make sense
• mapping needs to be driven by concrete data cases and purposes only a 

pragmatic approach will help
• researchers already do this, but mappings are hidden in texts, software, 

spreadsheets, etc. thus, they are not explicit, reusable (not FAIR)

Therefore a flexible Semantic Mapping Framework which should be FAIR and  
persistent (it includes part of our scientific knowledge to be captured) 



Examples of semantic mapping
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Often mapping specifications and 
conversion are combined in 
technologies such as XSLT



SEMAF – An EOSC co-creation project 
• Collaboration Group European Data Experts (GEDE) and CLARIN ERIC to 

address inter- and cross-discipline semantic interoperability
• Goal to formulate a ”Proposal for a pragmatic flexible Semantic 

Mapping Framework”
• SEMAF expert task-force conducted 25 interviews with community 

experts
• SEMAF final report delivered March 31 2021 proposes a 3-year follow-up 

project
Broeder, Daan, Budroni, Paolo, Degl'Innocenti, Emiliano, Le Franc, Yann, Hugo, 
Wim, Jeffery, Keith, Wiland, Claus, Wittenburg, Peter, Zwolf, Carlo Maria. (2021, 
March 31). SEMAF: A Proposal for a Flexible Semantic Mapping Framework 
(Version 1.0). Zenodo. http://doi.org/10.5281/zenodo.4651421
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Julian Richards Director of the Archaeology Data Service Humanities, Archaeology

Christian Ohmann, Steve Canham ECRIN Biomedical sciences

Ingemar Häggström, Carl-Fredrik Enell EISCAT Scientific Association Natural Science, Environmental Science

Alexandra Kokkinaki BODC Environmental Science, Oceanography

John Watkins UK Centre for Ecology and Hydrology Environmental Science, ecology, hydrology

Menzo Windhouwer KNAW/HuC, CLARIN ERIC Humanities, linguistics

Wolfgang Schmidle DAI, Data scientist Humanities, Archaeology

Johan Fihn Marberg SND, CTO General research data management, social sciences

Matej Durco OEAW Humanities

Dieter van Uytvanck CLARIN ERIC, CTO Humanities, linguistics

Baptiste Cecconi OBSPM Planetary science

Mathias Dillen DiSSCo, MBG Biodiversity, Environmental Science

David Fichtmüller DiSSCo, BGBM Biodiversity, Environmental Science

Carsten Thiel CESSDA ERIC, CTO Social Sciences

Herve L’Hours UKDA Social Sciences

Tobias Gradl University of Bamberg Research Data Management, Digital Humanities

Daniel Heydebreck, Anna-Lena Flügel, Claudia Martens DKRZ Climate science, general research data management

Ilaria Rosati, Nicola Fiore, Lucia Vaira, Pierfrancesco Tommasino LifeWatch-ERIC, National Research Council of Italy Biodiversity, Environmental Science

Dr. Helen Parkinson (Head of Molecular Archival Resources) EMBL-EBI Biomedical sciences, Bioinformatics

Margareta Hellström, Oleg Mirzov ICOS Carbon Portal and Lund University Environmental Science

Federica Spinelli, Alessia Spadi RESTORE project, OVI, National Research Council of Italy Humanities

Claudia Caliri ISPC, National Research Council of Italy Cultural heritage science

Carsten Baldauf Nomad Project, FHI Material Sciences

Lara Ferrighi Data Manager, Norwegian Meteorological Institute Meteorology

Chris Schubert Head CCCA data center Climate sciences
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SEMAF Findings and Goals
Current mapping practices are fragmented, often hidden, insufficiently 
documented, inflexible.
Therefore SEMAF proposes a framework

• to register and host semantic mappings with proper metadata and 
provenance in FAIR SEMAF registries and

• some easy-to-use GUI tools for end-users to create new mappings and reuse 
and extend existing ones

leading principles should be:
• pragmatic: targeted at specific project data driven interoperability goals 
• flexible and inclusive: integrate existing semantic components (making them 

FAIR) – don’t enforce specific technologies but promote by offering attractive 
tools
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SEMAF tool inspiration
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SEMAF Semantic Mappings Registry
• Registry with proper metadata and 

provenance considered very useful 
by all

• Registry to be inclusive and support 
registering external hosted 
mappings

• Added value of SEMAF hosting 
should be better provenance 
tracking and uniform accessibility 
management

• Potentially support several such 
SEMAF Registries (federation)
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Semantic Mapping and FDOs
• Semantic Mappings are part of our scientific knowledge and should be persistent 

and reusable FDOs 
• FDOs give access to the rich context of mappings
• FDOs need Semantic Mapping/SEMAF

• community metadata needs to be mapped to widely agreed FDO type ontology
• persistent registries for the FDO type ontology and for mappings

• Virtual collections of heterogeneous data being used in interdisciplinary research 
etc. are FDOs – mappings between them need to be linked to the collection 
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Recommendations
• Flexible pragmatic Semantic Mapping is essential for semantic interoperability, within 

disciples and between disciplines
• Semantic mappings are everywhere in data and metadata are part of our scientific 

knowledge, processes and key for reproducibility
• need to become FAIR
• need to be stored, shared, managed

SEMAF proposal essentials:
• Invest in a framework with as basis an open registry specification, an API and a reference 

implementation to create interoperability
• Invest in smart tools created by smart young developers that make use of specs and offer 

high usability 
• SEMAF integrated in EOSC for sustainability and governance

SEMAF requirements and construction proposal available in the final report at 
http://doi.org/10.5281/zenodo.4651421
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Thank you!

Please see also the SEMAF final report 
http://doi.org/10.5281/zenodo.4651421
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