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2022: what have we done?
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I2. (Meta)data use 
vocabularies that follow FAIR 
principles.

From I1, I2 and I3, 
ontologies/vocabularie
s are a key element to 

achieve the FAIR 
Principles

How to go 
from ”principles” to 

specialized criteria to 
measure to which 
level ontologies 
respect the FAIR 

Principles?  
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Agenda

■ Quick introduction to AgroPortal (an OntoPortal-based semantic 
artefact catalogue)

■ Ontology FAIRness Evaluator (O’FAIRe): a method (almost fully 
implemented as a tool in AgroPortal)
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Introduction to 
AgroPortal
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Number of ontologies in the NCBO BioPortal

MeSH

GO

SNOMED	CT

HP

ORDO

Overlapping ontologies

Issues with 
ontologies…
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Variety of representation languages

spread out, in different 
formats, of different size, 
with different structures
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Ontology repositories help to make ontologies FAIR

InteroperableFindable Accessible Re-usable
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AgroPortal an ontology repository 
for agronomy, food, plant sciences & 
biodiversity

Publish, search, 
download
Browse, visualize
Peer review
Versioning
Annotation
Recommendation
Mapping
Notes
Projects

149 ontologies, 110 candidates

5 original driving use cases

~330 registered users

http://agroportal.
lirmm.fr

C. Jonquet, A. Toulet, (…) P.  Larmande. AgroPortal: an ontology repository for agronomy, 
Computers and Electronics in Agriculture. Jan 2018. 144, pp.126-143.  Elsevier. 9
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AgroPortal: a vocabulary and ontology 
repository for agronomy
http://agroportal.lirmm.fr

■ Develop and support a reference ontology repository
– Primary focus on the agronomy & close related domains (plant sciences, food and 

biodiversity)

■ Reusing the NCBO BioPortal technology
– Avoid to re-implement what has been done, facilitate interoperability
– Reusing the scientific outcomes, experience & methods of the biomedical domain 

■ Enable straightforward use of agronomic related ontologies
– Respect the requirements & specificities of the agronomic community 
– Fully semantic web compliant infrastructure
– Enable new science
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Browse and select 
ontologies

■ Allows to search, 
order and select 
ontologies using a 
facetted search 
approach, based 
on the metadata
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Community based 
functionalities
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Describe the 
ontologies with 
many metadata
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AgroPortal 
Annotator
identifies ontology 
concepts within plain 
text for semantic 
indexing

GO-GAIR Agro Brazil network seminar - C. 
Jonquet
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Sprouting
Initial Vigor
Color of unexpanded apical 
leaves
Color of first fully expanded
leaf
Leaf vein color
Apical Pubescence
Length of stipules
Number of leaf lobes
Leaf lobe position
Angle of petiole insertion
Petiole length
Petiole color
Anthocyanin pigmentation
Growth habit of young
stem
Pubescence of young stem
Stem color
Leaf scar prominence
Apical branching
Branching levels
Branching Angle
Height of first apical branch
Height of plant
Total fresh weight foliage
and stems
Total fresh weight foliage
and stems
Number harvested

Root number
Fresh weight of storage
root
Fresh root yield
Dry yield
Harvest index
Proportion of lodged plants
Leaf retention
Plant architecture
Flowers (50%)
Sepal Color
Disc Color
Sigma color
Ovary color
Anther color
Female stamenoids
Male Sterile
Days to Flower
Fruit set
Fruit Exocarp
Ploidy
Seed oclor
Caruncle Color
Storage root peduncle
Storage root form
Storage root constrictions
Root Position
Root surface color
Root surface texture
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Cassava Trait Ontology
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AgroPortal Recommender
 get the most relevant 

ontologies for your data
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Align ontologies one 
another
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concept 
by 

concept
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Mappings 
visualization
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OntoPortal Alliance: Synchronizing and 
mutualizing research and development efforts

Representing OntoPortal adopters 
and end users

• to maximize OntoPortal value 
(state-of-the-art service 
portfolio)

• to improve OntoPortal software 
while managing several parallel 
and different installations

• to increase semantic uptake in 
science communities and 
facilitate adoption of the FAIR 
principles

• to increase the ecosystem’s 
long term operational and 
financial health



Always in-line with the OntoPortal 
technology but with many added features…

•Customization of group, categories, look-
and-feel

•Change default language
•Slices fix, sync of group and slices
•New metadata model 
•New metadata user interfaces (browse, 

summary, landscape)
•Annotator enhancements (French 

ConText, formats, scoring, etc.)
•NCBO Annotator+
•Internal/external mappings + multiple 

mapping properties

• User admin page
• Support instances
• FAIRness assessment O’FAIRe
• Repair notifications and 

subscriptions
• Better multilingual support
• Large file processing
• Enhanced SKOS support
• SSSOM mappings import
• Metadata edition in batch
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REST Service API:
http://data.agroportal.lirmm.fr/documentation 

SPARQL endpoint:
http://sparql.agroportal.lirmm.fr

23
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O’FAIRe: Ontology FAIRness Evaluator 
in the AgroPortal semantic resource repository

Work with Emna Amdouni, Syphax Bouazzouni
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Our objective: a methodology and a tool to 
automatically assess the level of FAIRness 

of a semantic resource

ID < … >
Auteurs < … >

Date < … >
License < … >

Type < … >
….

Commonn metadata model 
(MOD 1.4)

Ontologies Metadata

Metadata curation

http://agroportal.lirmm.fr/
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Background: 50 shades of FAIR!
■ Generic (any type of data): SHARC, FDMM, FAIR Metrics, FAIR-Aware, 

FAIRshake, FAIR dat, FAIR checker 

■ Specific to semantic resources 
– H2020 FAIRsFAIR deliverable,
– Poveda et al., (2 papers then FOOPS)
– 10 simple rules paper
– DBPedia Archivo

■ Specific to semantic resources but pre-existing FAIR
– MIRO guidelines (Minimum Information for Reporting an Ontology)
– MOD (Metadata for Ontology Description and Publication Ontology)
– 5-stars for vocabularies
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Recent work on FAIRness or alike…

■ [SHARC] R. David et al., “Fairness literacy: The achilles’ heel of applying fair principles,” Data Science Journal, vol. 
19, no. 1, pp. 1–11, Aug. 2020, doi: 10.5334/DSJ-2020-032.

■ [FDMM] C. Bahim et al., “The FAIR data maturity model: An approach to harmonise FAIR assessments,” Data 
Science Journal, vol. 19, no. 1, pp. 1–7, Oct. 2020, doi: 10.5334/DSJ-2020-041.

■ [5-star] A. Hasnain and D. Rebholz-Schuhmann, “Assessing FAIR data principles against the 5-star open data 
principles,” in ESWC 2018 Satellite Events, Jun. 2018, vol. 11155 LNCS, pp. 469–477. doi: 10.1007/978-3-319-98192-5_60.

■ [MIRO] N. Matentzoglu, J. Malone, C. Mungall, and R. Stevens, “MIRO: guidelines for minimum information for the 
reporting of an ontology.,” J Biomed Semantics, vol. 9, no. 1, p. 6, Jan. 2018, doi: 10.1186/s13326-017-0172-7.

■ [Povedal et al.] D. Garijo and M. Poveda-Villalón, “Best Practices for Implementing FAIR Vocabularies and 
Ontologies on the Web,” in Applications and Practices in Ontology Design, Extraction, and Reasoning,. IOS Press, 
2020. doi: 10.3233/SSW200034. + M. Poveda-Villalón, P. Espinoza-Arias, D. Garijo, and O. Corcho, “Coming to Terms with 
FAIR Ontologies,” in 22nd International Conference on Knowledge Engineering and Knowledge Management, 
EKAW’20, Sep. 2020, vol. 12387 LNAI, pp. 255–270. doi: 10.1007/978-3-030-61244-3_18.

■ [FAIRsFAIR] Y. le Franc, G. Coen, J. P. Essen, L. Bonino, H. Lehväslaiho, and C. Staiger, “D2.2 FAIR Semantics: First 
recommendations,” Mar. 2020. doi: 10.5281/zenodo.3707985. 

■ [10-simple-rule] (not used at the time) S. J. D. Coxid, A. N. Gonzalez-Beltran, B. Magagna, and M.-C. Marinescu, 
“Ten simple rules for making a vocabulary FAIR,” PLOS Comp. Biology, June 2021, doi: 10.1371/journal.pcbi.1009041.
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Integrated FAIRness 
assessment grid

5-star

Poveda et 
al.

FAIRsFAIR

MIRO
FDMM

SHARC

Generic 
methodologies

Methodologies 
specific to 
ontologies
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Requirement #1: a 
FAIRness assessment grid

■ FAIR or FAIRer?

■ Evaluate the importance of each principles in 
multiple approaches (generic & specific)

■ Integrate them all in an “quantitative” grid 

478 credits 
dispatched on 
15 principles
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E. Amdouni, C. Jonquet. FAIR or FAIRer? An integrated 
quantitative FAIRness assessment grid for semantic 
resources and ontologies. 15th Int. Conf. on Metadata 
and Semantics Research (MTSR), Nov 2021, Madrid.GO-GAIR Agro Brazil network seminar - C. Jonquet 30



So much things to say about an ontology

Intrinsic
•names, acronym, language, ids, version, status, 

license, syntaxe, type, guidelines

People
•creator, contributor, publisher, contact, curator

Grouping
•domain, group

Relation
•imports, versions, views, related to, aligned to, 

used by, translation, generalization, specialization

Content
•key classes, dumps, partitions, example, changes

Community
•endorsments, reviews, notes, projects, analytics, 

support, audience

Date
•creation, modification, released, validation

Metrics
•classes,properties, individuals, depth, etc.

Provenance
•Source, generated by, invalidated by

Description
•documentation, abstract, reference, notes, 

methods, tools, logo, property used, homepage
GO-GAIR Agro Brazil network seminar - C. Jonquet 31



Requirement #2: a projection of the FAIR 
Principles for semantic resources
■ FAIR Principles are very generic and need to be “projected” for different kind of research 

objects (cf. FAIR-IMPACT Horizon EU project)
■ 61 questions

– 45 are dependent on the semantic resource
– 16 are independent of the ontology 

■ 3 examples
– F4 Q2. Is the ontology registered in multiple open ontology 'repositories'? 10 pts
– A2 Q2. Are the ontology metadata of each version available? 5 pts
– R1.1 Q1. Is the ontology license clearly specified, with an URI that is resolvable and 

supports content negotiation? 15 pts

https://github.com/agroportal/fairness
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Examples
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Let’s see the list of 61 questions

■ https://github.com/agroportal/fairness/blob/master/doc/results/FAIR-
questions.md 

■ E. Amdouni, S. Bouazzouni, C. Jonquet, O'FAIRe makes you an offer: Metadata-
based Automatic FAIRness Assessment for Ontologies and Semantic Resources, 
Int. J. of Metadata, Semantics and Ontologies, Inderscience, 2022, TO BE 
PUBLISHED. https://hal.archives-ouvertes.fr/lirmm-03630233

GO-GAIR Agro Brazil network seminar - C. Jonquet 34

https://github.com/agroportal/fairness/blob/master/doc/results/FAIR-questions.md
https://github.com/agroportal/fairness/blob/master/doc/results/FAIR-questions.md
https://hal.archives-ouvertes.fr/lirmm-03630233


Requirement #3: a unified 
way to describe semantic 
resources (metadata)

■ MOD1.4  = a set of identified properties (127) one 
can use to describe a semantic resource

■ In O’FAIRe 
– 57 MOD properties are “core” metadata 

properties allowing 276/478 credits
– 70 MOD properties are “extra” metadata 

properties for a FAIRer level

346 relevant 
properties that could 
be used to describe 

ontologies
127 used to build a 

new metadata model 
inside AgroPortal and 
available in MOD1.4

Ontology 
repositori

es 
metadata

Other 
Interesting 

vocabularies 
(e.g., IDOT, 

PAV, SD, 
DOAP, …)

Standards & 
Relevant (e.g., 

DC, DCAT, 
SKOS, OWL, 
PROV, OMV, 
VOID, VOAF, 

MOD …)
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MOD 1.4 (August, 2018) 
(https://www.isibang.ac.in/ns/mod/index.html)

Classes: 24
Object property: 44
Data property: 96 

36
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There are many 
many metadata 
vocabularies to 
describe your 
ontology…

Name Space Name
rdfs RDF Schema
owl OWL 2 Web Ontology Language
skos Simple Knowledge Organization System
dc Dublin Core Metadata Element Set
dct Dublin Core Terms
omv Ontology Metadata Vocabulary
mod Metadata for Ontology Description and Publication
door Descriptive Ontology of Ontology Relations
voaf Vocabulary of a Friend
void Vocabulary of Interlinked Datasets
idot Identifiers.org
vann Vocabulary for annotating vocabulary descriptions
dcat Data Catalog Vocabulary
adms Asset Description Metadata Schema
schema Schema.org
foaf Friend of a Friend Vocabulary
doap Description of a Project
cc Creative Commons Rights Expression Language
prov Provenance Ontology
pav Provenance, Authoring and Versioning
oboInOwl OboInOwl MappingsGO-GAIR Agro Brazil network seminar - C. Jonquet 37
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One exemple: Semanticscience Integrated 
Ontology (SIO)

<rdf:Description rdf:about="http://semanticscience.org/ontology/sio.owl">    
<rdf:type rdf:resource="http://www.w3.org/2002/07/owl#Ontology"/>
<vann:preferredNamespacePrefix xml:lang="en">sio</vann:preferredNamespacePrefix>
<dct:license rdf:resource="http://creativecommons.org/licenses/by/4.0/"/>
<cito:citesAsAuthority
rdf:datatype="http://www.w3.org/2001/XMLSchema#anyURI">http://www.jbiomedsem.com/content/5/1/14</cito:citesAsAuthority>    
<owl:versionInfo rdf:datatype="http://www.w3.org/2001/XMLSchema#string">1.29.0</owl:versionInfo>
<dct:description xml:lang="en">The semanticscience integrated ontology (SIO) provides a simple (…). website: http://semanticscience.orgemail: sio-

ontology@googlegroups.commailing list: http://groups.google.com/group/sio-ontology</dct:description>
<dct:issued rdf:datatype="http://www.w3.org/2001/XMLSchema#date">2010-03-29</dct:issued>
<dc:creator xml:lang="en">Michel Dumontier</dc:creator>
<vann:preferredNamespaceUri
rdf:datatype="http://www.w3.org/2001/XMLSchema#string">http://semanticscience.org/resource/</vann:preferredNamespaceUri>
<schema:comment rdf:datatype="http://www.w3.org/2001/XMLSchema#string">general class inclusion axioms:'is part of' some 'physical

entity' subClassOf 'is located in' some 'physical entity'role chains:'has capability' o 'is realized in' -&gt; 'is participant 
in'</schema:comment>

<dc:contributor rdf:datatype="http://www.w3.org/2001/XMLSchema#string">Contributors are those that engage in discussions in the context of SIO 
(in alphabetical order):christopher baker, joachim baran, (...) </dc:contributor>
<rdfs:seeAlso rdf:datatype="http://www.w3.org/2001/XMLSchema#anyURI">http://sio.semanticscience.org</rdfs:seeAlso>
<dct:rights rdf:datatype="http://www.w3.org/2001/XMLSchema#string">free to use,share,modify. modify with attribution 
[http://creativecommons.org/licenses/by/4.0/].</dct:rights>
<protege:defaultLanguage> en</protege:defaultLanguage>
<dct:creator rdf:datatype="http://www.w3.org/2001/XMLSchema#anyURI">http://orcid.org/0000-0003-4727-9435</dct:creator>
<dct:title xml:lang="en">Semanticscience Integrated Ontology (SIO)</dct:title>
<dc:identifier> sio.owl</dc:identifier>
<rdfs:isDefinedBy rdf:resource="http://semanticscience.org/ontology/sio.owl"/>
<owl:versionIRI rdf:resource="http://semanticscience.org/ontology/sio/v1.29.0/sio-release.owl"/>
<dct:modified rdf:datatype="http://www.w3.org/2001/XMLSchema#date">2016-05-18</dct:modified>

</rdf:Description>
38
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Requirement #4: a harmonized 
and curated environment for 
ontology descriptions

■ AgroPortal offers a unified 
metadata model for every 
hosted semantic resources

■ Metadata is curated

GO-GAIR Agro Brazil network seminar - C. Jonquet 41



Describe ontologies with 
semantic metadata

GO-GAIR Agro Brazil network seminar - C. Jonquet

• Display “per ontology”
• Ontology specific properties => viewable and 

editable within the ontology specific page

• Everything you need to know about an ontology

• URIs used in the backend to store the information
• e.g., CC-BY => 

https://creativecommons.org/licenses/by-nd/4.0/ 

• “Get my metadata back” buttons

42
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AgroPortal landscape 
page

■ Display “per property”
– Global presentation of the properties
– Synthesis diagrams & listing

■ Allows to explore the agronomical ontology landscape by 
automatically aggregating the metadata fields of each 
ontologies in explicit visualizations (charts, term cloud and 
graphs).

Clement Jonquet, Anne Toulet, Biswanath Dutta, Vincent Emonet. Harnessing
the power of unified metadata in an ontology repository: the case of 
AgroPortal. Journal on Data Semantics, Springer, 2018, pp.1-31.

44



O’FAIRe: Ontology FAIRness Evaluator

■ A methodology
– Which uses as much as possible assigned metadata values to answer a series of 

questions, specialized for semantic resources

■ A tool 
– A web service 

working with any 
OntoPortal 
installations 
respecting the 
MOD1.4 metadata 
profile to 
harmonize 
metadata
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O’FAIRe in AgroPortal: Demo

Get the FAIRness score of 
a given ontology

Get the FAIRness score of 
a group of ontologies

Get the explanations
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Web service (O'FAIRe returns a JSON with the following structure)
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O’FAIRe in summary

■ Name: Ontology FAIRness evaluator
■ Base URL: http://services.agroportal.lirmm.fr/ofaire
■ Version: V2.0
■ FAIRness assessement methodology: 61 questions
■ Output: FAIR score of an ontology/group of ontologies

■ Code & doc: https://github.com/agroportal/fairness

■ Reference: E. Amdouni, S. Bouazzouni, C. Jonquet. O'FAIRe makes you an offer: Metadata-based
Automatic FAIRness Assessment for Ontologies and Semantic Resources. International Journal of 
Metadata, Semantics and Ontologies, 2022, 16 (1), pp.16-46. ⟨10.1504/IJMSO.2022.131133⟩.

■ O’FAIRe 
deployments:
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O’FAIRe in publications

■ E. Amdouni, S. Bouazzouni, C. Jonquet. O'FAIRe makes you an offer: Metadata-based
Automatic FAIRness Assessment for Ontologies and Semantic Resources. International 
Journal of Metadata, Semantics and Ontologies, 2022, 16 (1), pp.16-
46. ⟨10.1504/IJMSO.2022.131133⟩.

■ E. Amdouni, S. Bouazzouni, C. Jonquet. O'FAIRe: Ontology FAIRness Evaluator in the 
AgroPortal semantic resource repository. ESWC 2022 - 19th Extended Semantic Web 
Conference, Poster and demonstration, May 2022, Hersonissos, Greece. ⟨10.1007/978-
3-031-11609-4_17⟩

■ E. Amdouni, C. Jonquet. FAIR or FAIRer? An integrated quantitative FAIRness 
assessment grid for semantic resources and ontologies. MTSR 2021 - 15th 
International Conference on Metadata and Semantics Research, Nov 2021, Madrid, 
Spain. pp.67-80. ⟨10.1007/978-3-030-98876-0_6⟩

GO-GAIR Agro Brazil network seminar - C. Jonquet 52

https://dx.doi.org/10.1504/IJMSO.2022.131133
https://dx.doi.org/10.1007/978-3-031-11609-4_17
https://dx.doi.org/10.1007/978-3-031-11609-4_17
https://dx.doi.org/10.1007/978-3-030-98876-0_6


GO-GAIR Agro Brazil network seminar - C. Jonquet

Summary

Questions ?
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