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Ontologies, vocabularies, 
KOS,..???



FAIR principles
• TO BE INTEROPERABLE:
• I1. (meta)data use a formal, accessible, shared, and broadly 

applicable language for knowledge representation.
I2. (meta)data use vocabularies that follow FAIR principles.
I3. (meta)data include qualified references to other (meta)data.

https://www.force11.org/group/fairgroup/fairprinciples
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Knowledge Organization Systems
• provide a shared vocabulary for a domain (all the terms)
• provide textual definitions that describe the intended meaning of the 

terms in vocabularies
• provide standard identifiers for concepts describing a given domain
• Machine readable format. Ontologies provide machine-readable 

axioms and definitions that enable computational access to some 
aspects of the meaning of classes and relations – logical 
representation of human knowledge



How to take advantage of existing 
standards?



Mapping standards
• Mappings are essential for bridging semantic standards (silos) and 

therefore use cases
• Ideal scenario: reuse of identifiers all the time
• Mapping creation:
• Automatic mappings are efficient but not that accurate
• Manual mappings done by curators/domain experts are very accurate but 

take time
• Mappings need to be maintained/redone every time the standards 

evolve (which can be very often)
• Rely on URIs/permanent identifiers



Mapping standards
• Sharing ontology mappings:
• SSSOM is a Simple Standard for Sharing Ontology Mappings, providing

• a TSV-based representation for ontology term mappings
• a comprehensive set of standard metadata elements to describe mappings and
• a standard translation between the TSV and the Web Ontology Language (OWL).

https://github.com/mapping-commons/sssom

https://github.com/mapping-commons/sssom


Mapping standards
• Lexicon Model for Ontologies
• Aim: provide rich linguistic 

grounding for ontologies
• providing a vocabulary that 

allows ontologies to be 
enriched with information 
about how the vocabulary 
elements described in them are 
realized linguistically, in 
particular in natural languages.

https://www.w3.org/2016/05/ontolex/

https://www.w3.org/2016/05/ontolex/


Mapping vocabularies to 
ontologies
Examples of mappings between the Crop Ontology and the Trait Ontology, and 
between the Agronomy Ontology and Agrovoc



To date
• 33 species
• > 4,300 traits 
• > 6,300 variables

Created in 2009 by the Integrated Breeding Platform for breeders’ traits

Last crops: 
• Quinoa by the Quinoa 

Phenotyping 
Consortium

• Coconut by CIRAD on 
behalf of COGENT

CC-By 4.0

cropontology.org



Plant Trait Ontology

plant trait
TO:0000387

plant growth and 
development trait

TO:0000357
plant quality trait

TO:0000597

plant morphology trait
TO:0000017

biological process trait
TO:0000283

biochemical trait
TO:0000277

stress trait
TO:0000277

sterility or fertility trait
TO:0000392

yield trait
TO:0000277



PATO:0000001
quality

PATO:0001241
physical object quality

TO:0000387
plant trait

TO:0000017
plant morphology trait

PATO:0000117
size

TO:0000839
plant structure 

morphology trait

TO:0000398
whole plant 

morphology trait

TO:1000012
whole plant size

PATO:0000051
morphology

PATO:0001708
1-D extent

PATO:0000119
height

CO_339:0000114
lentil plant height

CO_320:0000076
rice plant height

CO_321:0000020
wheat plant height

CO_334:0000432
cassava plant 

height

TO:0000207
plant height

PO:0009011
plant structure 

PO:0000003
whole plant 

PO:0025131
plant anatomical 

entity 
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Conclusion
• Persistent Unique Identifiers
• Level of semantics needed according to use case
• Mappings have a cost
• Contribution to existing standards is always better:  possibility to 

extract terms that are needed
• Long term vision: One computer, one dataset



Thank you




