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Bioschemas 



schema.org
‣ General purpose 

lightweight 
ontology  

‣ Aimed at 
annotating web 
pages  

‣ Targetting 
FINDABILITY 

‣ Originating from 
major search 
engines 
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http://schema.org


Schema.org is massively adopted 
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Schema.org for   
Life-Science resources ? 

http://schema.org
http://webdatacommons.org
http://schema.org


37 ± Life Science profiles

‣ different use of 
schema.org 
classes and 
properties 

‣ Communities 
agree on 
minimal/
recommended/
optional 
annotation
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http://schema.org


Bioschemas profiles

Profiles ≠ Classes (types) 

Bioschemas profiles specify which RDF triples are expected to 
describe specific entities :  

‣ which ontology classes or properties should be used (mostly from 
Schema.org) 

‣ different marginalities / priorities (minimal, recommended, 
optional) 

‣ different cardinalities (one or many) for predicates
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Why it's an  
important topic ?



1. Community agreement on 
metadata fields to focus on



Computational tool profile
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ex:myTool   rdf:type   schema:SoftwareApplication .



Example
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ex:myTool   rdf:type   schema:SoftwareApplication, prov:SoftwareAgent ; 
            schema:description "This tool does … " ; 
            schema:license <https://spdx.org/licenses/MIT.html> ; 
            schema:codeRepository <http://github.com/...> .

[…]

[…]



2. Semantic search



Bioschemas + EDAM → Knowledge Graph
‣ Instrumented bio.tools registry to 

produce Bioschemas markup  
→ cost of annotating a software 
= cost of publishing it through 
bio.tools 

‣ Tools ecosystem  
→ automated feeding of 
Bioschemas data dump  
(GitHub actions) 

‣ Query able knowledge graph → 
SPARQL endpoint  
+ possibly part of other federated 
queries (e.g. OpenCitation)
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https://biohackrxiv.org/79kje/ 

https://biohackrxiv.org/79kje/


3. Improved FAIRness 
of software tools



FAIR-Checker
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Problem statement 
FAIR principles    
        ≠ technical specifications  
 
Semantic web technologies + 
knowledge graphs can operate FAIR 
assesment, but require specific skills 

Objectives  
(i) monitor the results of FAIR 

metrics evaluation 
(ii) improve the quality of 

embedded metadata
Web tool: http://fair-checker.france-bioinformatique.fr  
Github: https://github.com/IFB-ElixirFr/fair-checker 

http://fair-checker.france-bioinformatique.fr
https://github.com/IFB-ElixirFr/fair-checker


Large-scale FAIR metrics evaluations

https://bio.tools/

15

Running FAIR-Checker over more than 
25.000 bioinformatics softwares from 
Bio.tools: 

R1.1: Finding licence property. Only 
37,9% of the tools  

R1.2: No provenance metadata  
→ massive impact if bio.tools developers 
provide PROV / PAV ontology terms

https://bio.tools/


Checking profile conformance …
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Major issues 

This markup is missing 
dct:conformsTo properties as well 
as schema:name and schema:url … 

Minor issues 

This markup should also contains 
schema:author, schema:citation, 
etc.

Not realistic from a human point of view → automation needed ! 

ex:myTool   rdf:type   schema:SoftwareApplication, prov:SoftwareAgent ; 
            schema:description "This tool does … " ; 
            schema:license <https://spdx.org/licenses/MIT.html> ; 
            schema:codeRepository <http://github.com/...> .

R1.3: (Meta)data meet domain-relevant community standards

https://www.go-fair.org/fair-principles/r1-3-metadata-meet-domain-relevant-community-standards/


… to progressively increase metadata completeness

R1.3: (Meta)data meet domain-relevant community standards 17

Validation of Bioschemas profiles:      

   → rank missing metadata  
   → developer focus first  
       on minimal metadata  

How ? with RDF + SHACL constraints

https://www.go-fair.org/fair-principles/r1-3-metadata-meet-domain-relevant-community-standards/


SHACL shapes evaluations  
                  →  machine-actionable bioschemas profile 

R1.3: (Meta)data meet domain-relevant community standards 18

https://www.go-fair.org/fair-principles/r1-3-metadata-meet-domain-relevant-community-standards/


4. Alignment with other 
initatives (CodeMeta)



CodeMeta
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Dictionnary of Shema.org properties 
relevant for research software 

Very similar to Bioschemas 

No priority recommendation (minimum, 
recommened, optional)  

No recommendation for entity typing: 
(SoftwareApplication, 
SoftwareSourceCode)

http://schema.org


Bioschemas & CodeMeta overlap
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73% of Bioschemas 
properties are 
already in CodeMeta



CodeMeta not in the Bioschemas (tool profile)
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→ Should we update the 
Computational Tool profile 
with (some of) these 
properties ?   

→ Should we propose new 
terms for Schema.org ?   

→ Should we consume 
CodeMeta annotations in the 
tools ecosystem framework ?  

→ Should we publish 
bio.tools content in 
CodeMeta compatible 
registry ? 

http://schema.org
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http://schema.org

