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Implementing FAIR Semantic Mappings Leveraging on RO-Crate 

Semantic mappings, i.e. sets of correspondences or matches between terms from semantic 
artifacts (controlled vocabularies, thesauri, ontologies), are essential for cross-domain interop-
erability and reuse of data [1]. A recent design study for a "Flexible Semantic Mapping Frame-
work” [2] proposes both a data model, rooted in the FAIR Digital Object (FDO) approach [3] 
and a corresponding service infrastructure to foster sharing and publishing of mappings em-
ploying open registries. 

Building on SEMAF’s design, a web-based service for the creation, curation, documenta-
tion and publication of FAIR semantic mappings is under development within the framework of 
Horizon Europe Project “Biodiversity Digital Twin for Advanced Modelling, Simulation and Pre-
diction Capabilities" (BioDT - https://biodt.eu): Mapping.bio (https://mapping.bio) realizes a 
web service and repository based on the digital object middleware CORDRA 
(https://www.cordra.org) to read semantic artifacts, visualize them, add mappings as graphical 
connections and store the mappings as detached RO-Crates [4]. As opposed to attached RO-
Crates (which are present in a file-system context) in a detached RO-Crate, all data need to 
be defined as Web-based data entities with absolute references. Using RO-Crates in map-
ping.bio enables a clear implementation path for “webby FDOs” leveraging on (i) a model for 
the web topology of resources ("links") and their type ("link relation types", RFC 8288 - 
https://datatracker.ietf.org/doc/html/rfc8288) following the FAIR Signposting Profile 
(https://signposting.org/FAIR), (ii) structured metadata to define the model layer based on 
schema.org (https://schema.org), and (iii) a comprehensive description of the actual semantic 
mappings compliant with the Simple Standard for Sharing Ontological Mappings [5]. This is 
illustrated in Fig. 1: Individual mappings are stored as a MappingSet according to the SSSOM 
standard and encapsulated in an RO-Crate document. A persistent identifier (PID) is minted 
for the record in the form of a handle. Kernel metadata elements which are important for cross-
domain resource discoverability (e.g., the type, license, name and information on contextual 
entities like the creator(s) of the resource) are stored both in the RO-Crate (using vocabulary 
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from schema.org) and as key-value pairs in the PID record. Thus, machine agents are enabled 
to retrieve the metadata and SSSOM-conformant mappings either by analyzing the elements 
in the PID record or by resolving the PID, which returns typed links according to the FAIR 
Signposting Profile pointing to the machine-readable RO-Crate serialization of the resource. 
This implementation is a proposal for “webby” FDOs. Future work will include the detailed as-
sessment of compliance with the FDO specification [6].  

Figure 1: Sketch of how the standardized metadata is provided to machine agents either by resolving 
the PID and following typed links (FAIR Signposting) to the mappings embedded in an RO-Crate or by 

reading the kernel metadata in the PID record. 

With regard to the functional context of Biodiversity Digital Twins, an additional focus is 
placed on  opening up so-called pragmatic mappings, which means mappings that are driven 
by specific interoperability goals such as translations between specific observation measure-
ments (e.g. sensor configurations) and metadata describing field observations [7]. 

We will present recent upgrades of mapping.bio, including an extended range of supported 
serialization formats, improved usability and - with regard to requirements relating to the inclu-
sion into BioDT’s FDO layer [8] - adaptations in the data model, which encapsulates the actual 
mapping data conforming the SSSOM specification in an FDO ‘shell’. 

Finally, we will give an outlook on the integration of mapping.bio into federative infrastruc-
tures such as the service ecosystem provided as core components for the European Open 
Science Cloud (https://eosc-portal.eu), notably the Metadata Schema and Crosswalk Registry 
(https://faircore4eosc.eu/eosc-core-components/metadata-schema-and-crosswalk-registry-
mscr) and the EOSC Data Type Registry (https://faircore4eosc.eu/eosc-core-compo-
nents/eosc-data-type-registry-dtr). 
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