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As any data, semantic resources (ontologies, 
thesaurus, vocabularies)…. need to be FAIR

• The FAIR principles have established the importance of 
using standard vocabularies or ontologies to describe 
FAIR data and to facilitate interoperability and reuse… 

• Explosion of the number of 
ontologies/vocabularies 

• Cumbersome to identify the ontologies, we need and 
manage their overlap.
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Ontology repositories help to make them FAIR
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InteroperableFindable Accessible Re-usable



Ontology libraries, registries, repositories
• Ontology libraries defined as 
• “a library system that offers various functions for managing, adapting and 

standardizing groups of ontologies. It should fulfill the needs for re-use of 
ontologies. In this sense, an ontology library system should be easily accessible 
and offer efficient support for re-using existing relevant ontologies and 
standardizing them based on upper-level ontologies and ontology 
representation languages.” [Ding & Fensel, 2001]

• Ontology repositories defined as 
• “a structured collection of ontologies (…) by using an Ontology Metadata 

Vocabulary. References and relations between ontologies and their modules 
build the semantic model of an ontology repository. Access to resources is 
realized through semantically-enabled interfaces applicable for humans and 
machines. Therefore a repository provides a formal query language”
[Hartmann, Palma, Gomez-Perez, 2009]
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What are the ontology libraries out there?
• Ontology repositories / portal

• NCBO BioPortal

• Ontobee

• AberOWL

• EBI Ontology Lookup Service

• OKFN Linked Open Vocabularies

• ONKI Ontology Library Service

• MMI Ontology Registry and Repository 

• ESIPportal

• AgroPortal

• EcoPortal

• SIFR BioPortal

• MedPortal

• CISMEF HeTOP

• OntoHub

• Ontoserver

• Web indexes 

• Watson, Swoogle, 

Sindice, Falcons

• Ontology libraries / listings (more or less updated)

• OBO Foundry 

• WebProtégé

• Romulus

• DAML ontology library

• Colore

• FAO VEST Registry

• FAIRsharing

• DERI Vocabularies , OntologyDesignPatterns, 
Semanticweb.org, W3C Good ontologies

• BARTOC

• Platform technology, Terminology Services
• Mondeca ITM, LexEVS, ANDS, SKOSMOS, NERC-NVS

• Abandoned projects

• Cubboard, Knoodl, Schemapedia, SchemaWeb, OntoSelect, 
OntoSearch, TONES
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Harnessing the Power of Unified
Ontology Metadata …

https://doi.org/10.1007/s13740-018-0091-5
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Review of ontology 
metadata practices 
• Analysis of the use of metadata vocabularies in 

describing ontologies (by ontology developers)
• 805 ontologies analyzed 

• Analysis  of the existing metadata vocabularies
• 23 metadata vocabularies 

• Analysis of the uses of metadata vocabularies in 
various ontology libraries and repositories
(e.g., BioPortal, MMI, LOV, OBO Foundry)

• 13 libraries 
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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 
repositories 

metadata

Other 
Interesting 

vocabularies 
(e.g., IDOT, PAV, 

SD, DOAP, …)

Standards & 
Relevant (e.g., 

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

VOAF, MOD …)



Analysis of ontology metadata practices: findings 
• Variety of metadata vocabularies (e.g., DC, DCT, PROV, VOiD, DCAT, Schema.org) 

• Interestingly: the only ontology specific metadata vocabulary OMV (first published in 2005) is found to be 
hardly used by the community

• No existing vocabularies really covers enough aspects to be used solely

• Metadata vocabularies do not rely on one another although there is a strong overlap
• Multiple properties to capture similar information (e.g., dc:license, and cc:license) 
• For instance, 25 properties available for dates

• Reviewed ontology libraries and repositories use some metadata elements but do not 
always use standard metadata vocabularies  

• 16% of ontologies did not use any metadata properties, 43% use less than 10 
properties
• Properties facilitated by ontology editors are more frequent
• Confusion of use: DC/DC Term or SKOS documentation properties
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Surveying the ontology 
community about metadata

https://zenodo.org/record/3484530#.Xa8Qe5IzZdh
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Total 168 participants.  

The survey report is available here: 
https://zenodo.org/record/3484530#.Xa8Qe5IzZdh

With the goal to answer the following questions: 

- Do ontology developers actually describe their ontology 
metadata?

- Do ontology users rely on/utilize metadata in their use of 
ontologies?

- What are the ways to improve the current situation and make 
ontologies more FAIR? 

Survey of ontology metadata practices

https://zenodo.org/record/3484530


What are the top 5 things you would like to know when
searching and selecting an ontology (possibly besides the following

basic information such as title, author, date, format, and subject of an ontology, etc.)?
(141/168)
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(Selected) 

• How complex the ontology (with lots 

of relations)? 

• Update frequency 

• Credibility 

• Uses and user base  

• Subject coverage and 

comprehensiveness 

• Community support 

• Expressivity level 

• Actively maintained? 

• Natural language description 

• Depth 

• Code source location and issue tracker 

• Any standard/ nomenclature applied 

• How the ontology evolved (research 

project, industrial application need)? 

• Underline use case, scope, publications 



What are the top 5 things you would like to know when 
searching and selecting an ontology (141/168)
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As an ontology developer, how do you author ontology metadata?
(161/168)

Selected replies: 

I leverage the ontology properties offered 
by repositories

we add small amounts of custom 
metadata (via the ontology editor)

I describe the ontology (in english)  in the 
OWL:comment field

If there would be good tools integrated in 
Protégé  I would use those for adding 
additional metadata elements

This is beyond my level of knowledge

I put them in an accompanying text file

Publications
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Do you know or use the following metadata standards? 
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Unknown (u) NKOS (104), IDOT (102) DOOR (100), VANN (95), ADMS (91), MOD 
(91), OMV (81), OboInOwl(80), DCT (48),   

Known but never used (k) CC (45), SD (42), FOAF(38), OMV (33), VOID (29), SKOS (27), SPARQL 
(25), OMV (33), MOD (24) 

Sometimes used (s) SPARQL (36), MOD (7),  OMV (4),

Often used (o) DC(42), DCT(25), DCAT (16), OMV (6), MOD(2) 

Always used (mandatory for me) (m) OWL (59), RDFS (54), SPARQL (41), FOAF (16), DCT (15), OMV(2) 

We listed in total 23 vocabularies 



Harnessing the Power of Unified Metadata … in an 
Ontology Repository:

The Case of AgroPortal
https://doi.org/10.1007/s13740-018-0091-5
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AgroPortal an ontology 
repository for agronomy, food, 
plant sciences & biodiversity

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

125 ontologies, 90 candidates
5 driving use cases
~200 registered users

http://agroportal.
lirmm.fr

http://agroportal.lirmm.fr/


Describe ontologies with 
semantic metadata

• 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 button

• Metadata automatically extracted from the files
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AgroPortal Landscape page  

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

• Metadata automatically extracted from the files 
and authored by us and the ontology developers

• Allows to explore the agronomical ontology 
landscape by automatically aggregating the 
metadata fields of each ontologies in explicit 
visualizations (charts, term cloud and graphs). 
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Jonquet, C., Toulet, A., Dutta, B., Emonet, V.: Harnessing the power of unified metadata 
in an ontology repository: the case of AgroPortal. Data Semantics, 2018.



Structural information about ontologies 
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Information about the community
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Information about the 
ontology network
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http://data.agroportal.lirmm.fr/ontologies/
AGROVOC/latest_submission?include=all

All of it accessible thru 
JSON-LD API

http://data.agroportal.lirmm.fr/ontologies/AGROVOC/latest_submission?include=all


Harvesting 
AgroPortal
ontologies and 
vocabularies into 
FAIRsharing

Both manually curate the metadata … better synchronization 
of the fields to come….
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New Generation Metadata
vocabulary for Ontology

Description and Publication
https://doi.org/10.1007/978-3-319-70863-8_17
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MOD and Task Group history
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2014: first 
initiative on MOD 

(ISI, Bangalore) 

2015: MOD 1.0 
49 properties

2016: MOD became a joint 
project between ISI and 

LIRMM, Univ. of 
Montpellier

2017: MOD 1.2
88 properties

Our activity 
became a task 
group activity 

under the VSSIG 
of RDA. 2018: VSSIG 

ontology metadata 
survey

2018: MOD 1.4
128 properties

2017: Review of 
ontology 
metadata 
practices  

2020: MOD  2.0  

Compliant with 
DCAT 

2020: MOD 1.5  
with PURLs



Generalizing this 
with MOD 1.2

• Metadata vocabulary for 
Ontology Description and 
publication (v.1.2)

• 88 properties,  only 13 
new ones 

• https://github.com/sifrpro
ject/MOD-Ontology
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Dutta, B., … Jonquet, C.: New Generation Metadata vocabulary for 
Ontology Description and Publication. 11th Metadata and Semantics
Research Conference, MTSR’17. , Tallinn, Estonia (2017).

https://github.com/sifrproject/MOD-Ontology


MOD 1.4 (August, 2018) 
(https://www.isibang.ac.in/ns/mod/index.html)
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Classes: 24
Object property: 44
Data property: 96

https://www.isibang.ac.in/ns/mod/index.html


128 MOD properties: 1 example
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We do not promote MOD as a new standard
• But as a set of identified metadata 

properties that could be used to 
describe semantic artifacts

• Only 26 properties in the “mod” 
namespace. Most of them being 
technical ones (default description of 
terms, metrics… ) 
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• Some of them very important: omv:ontologyInUse, mod:hasEvaluation
mod:competencyQuestion



MOD properties to
implement MIRO
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Our objective now: automatic
FAIRness assessment of an ontology

1. within AgroPortal
2. outside of AgroPortal

F
A
I
R

• Enhance the level FAIRness of ontologies.  

• Help users respect the I2 FAIR principle. 

• Help users in identifying FAIR ontologies. 

• Provide useful analysis of the semantic 
agronomic landscape.
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Our future goal 
• Turn MOD 1.4 into an extended version, MOD 2.0, compliant with the 

DCAT specification (v2.0) 
• Produce an “application profile” for the description of ontologies

• Include new properties e.g., FAIR Digital Object specification will 
provide a fdo:hasMetadata property we have not found anywhere 

• Discuss with the various ontology editor (e.g., Protégé, VocBench) on 
integration of MOD in the software 

• Automatize the process of creating mod:Ontology instances from 
ontology libraries (e.g., BioPortal, AgroPortal, OBO Foundry) 
• Exchange the content of these libraries without changing their internal data 
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Start a new phase of the ontology 
metadata task group

• MOD took a “maximal” approach but can it help 
serving FAIRsFAIR’s Minimum Metadata Schema for 
semantic artefacts

• With help of the FAIRsFAIR context and under the 
umbrella of the RD VSSIG

• Address the FAIRsFAIR’s P-Recs
• But also RDA SHARC, RDA FDMM, MIRO
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Credits
• Anne Toulet, Vincent Emonet (LIRMM – Univ. of Montpellier)

• AgroPortal metadata model, landscape, MOD, survey

• Biswanath Dutta (DRTC, Indian Statistical Institute, Bangalore)
• MOD, survey, metadata analysis

• RDA VSSIG Ontology-metadata Task Group
• The same + help and comments from …
• John Graybeal, Barbara Magagna, Romain David, Nicholas Car, Daniel 

Garijo, Sophie Aubin, etc.

• Emna Amdouni, (LIRMM – Univ. of Montpellier)
• Ontology FAIRness assessment
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F
A
I
R



Questions? More slides? 
Thank you 
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jonquet@lirmm.fr
@jonquet_lirmm
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More slides from the VSSIG 
“ontology metadata” survey…
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What kind of job do you do? (165/168)

Some other roles are: taxonomist, standard developers, metadata specialist, ontologist, semantic analyst, 
knowledge manager, architect, Linked Data architect, engineer, Technical manager, Company director, etc. 

This shows how people tend to use different words to mean the near same thing when there is no control over the 
words use. FAIRsFAIR Minimum Metadata Schema for semantic artefacts 
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What kind of ontology 
user are you? (165/168) 

Please describe your level of 
experience and/or expertise 
related to ontologies. (166/168) 
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What are the main reasons for your interest in ontologies?
(147/168)
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Selected replies: 
Use in annotating data and 
semantic representation of data
To unambiguously represent the 
reality.
Better data integration and query 
Development of semantic based 
applications 
Advanced data management for 
machine learning applications
Ontologies are cool!



How do you search or select ontology? (166/168) 

• I know the ontologies I want to use: 88 responses (53%)
• I use ontology libraries and/or repositories: 85 responses (51%) 
• I discover ontologies in literature or through my community: 105 responses (63%)
• I use ontology recommender service: 19 responses (11%)

• Google(4), LOV(2)/LoV(1), Search engines, mailing list, BioPortal, Ontology lookup service, … 
• I ask people who know 
• Via services like BioPortal and the OLS
• I prefer to build ontologies from the involved available data and the applications 
• I map ontologies, as found in technical specifications, to ISO 15926-8 
• I build them myself 
• Either through Linked Open Vocabulary or Google or community 
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Do you know or use any other metadata vocabulary? (72/168)
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• IAO (Information Artifact Ontology) (https://bioportal.bioontology.org/ontologies/IAO) 
• SQWRL (Semantic Query-Enhanced Web Rule Language) 

(https://github.com/protegeproject/swrlapi/wiki/SQWRL) 
• ISO-Thes (ISO 25964 SKOS extension) (http://lov.okfn.org/dataset/lov/vocabs/iso-thes) 
• DDI (http://www.ddialliance.org/explore-documentation) 
• MMC (Message Mapping Catalogue) (https://www.smartdcc.co.uk/implementation/design-and-

assurance/interface-specifications/message-mapping-catalogue/) 
• MADS (Metadata Authority Description Schema) (http://www.loc.gov/standards/mads/) 
• DataCite Metadata Schema (https://schema.datacite.org/) 
• SWEET - http://sweetontology.net, NASA GCMD Keywords -

https://wiki.earthdata.nasa.gov/display/CMR/GCMD+Keyword+Access
• GCMD keywords (https://earthdata.nasa.gov/about/gcmd/global-change-master-directory-gcmd-keywords) 
• XKOS (SKOS extension for representing statistical classifications) (http://rdf-vocabulary.ddialliance.org/xkos.html) 

• MARC, Darwin Core, LOM, Semantic Sensor Network Ontology; OWL-Time; GeoSPARQL; Linked Open Description 
of Events, ………  

https://bioportal.bioontology.org/ontologies/IAO
http://www.ddialliance.org/explore-documentation
http://www.loc.gov/standards/mads/
https://schema.datacite.org/
https://wiki.earthdata.nasa.gov/display/CMR/GCMD+Keyword+Access
https://earthdata.nasa.gov/about/gcmd/global-change-master-directory-gcmd-keywords
http://rdf-vocabulary.ddialliance.org/xkos.html


How do you choose your ontology metadata 
vocabularies when describing your ontology? (161/168)
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77% of the people use recommendation (W3C,Dublin Core) or community 
standards (FOAF or VOID)

46% look at what has been done in other ontologies or in their community
Only 7% of the people “don’t really think about it”



Current ontology metadata vocabularies overlap a lot. How do you select 
between two properties that have the same meaning, e.g. rdfs:label, dc:title 
and omv:name? (161/168) 
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The answers show that there is no specific approach to solve this problem of
redundancy.



Please list out the metadata information that you think
are missing in the existing metadata vocabularies that
you are aware of? (73/168)

Interesting to note that most of the 
mentioned elements exist already 
in the currently existing metadata 

vocabularies
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Some keywords identified in the responses
expressivity (3)
deprecation
quality (3)
contributing/support (5)
use cases (4)
provenance (8)
examples (2)
versioning/import (6)
privacy constraints (2)
term description (3)
metrics (2)
scope (4)
mappings (2)



Would you find it useful to be supported by a tool to author ontology
metadata? (161/168)
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What will make you focus more on ontology metadata authoring? (160/168) 

• Guidelines on which metadata properties to use: 90 responses (56%)

• A set of recommendations on what to describe and how: 89 responses (56%)

• The adoption of a unique community standard like a W3C standard: 80 

responses (50%)

• Better user interface within an ontology editor: 72 responses (45%)

• Simple template to copy/paste and quickly edit in the ontology file: 49 

responses (31%)

• The incentives in terms of ontology citation, reuse, etc.: 44 responses (28%)

• If it is mandatory to publish metadata while uploading an ontology to a library 

or repository: 42 responses (26%)

• [Some unique answers in the next slide]
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What will make you focus more on ontology metadata authoring? (160/168) (CONTD...2) 

• [Some unique answers] 
• Guidelines applies only if they are rigorous. Many are pretty bad. 
• Useful tools that consume or generate the metadata 
• Tools which use available metadata (whatever the vocabulary is) to add value for the end user: 

documentation generation, automatic translation to/from other vocabularies (using the mappings) -
anything which is NOT authoring metadata for the sake of authoring metadata. 

• I'm for simple metadata, good tools for data and we have to manage data with different metadata 
• Protege and the likes should simply ask for the most important metadata when creating a new 

ontology.
• I already carefully document ontologies. What is missing is guidelines on how to specify metadata 

that will be recognised by the tools used in the different communities - as well as the ability of those 
tools to support the most common vocabularies, and do not stick only to their own and/or 
community-specific ones. 

• Findability of the ontology 
• None of the above 
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Overall, do you think authoring and accessing ontology metadata is important? 
Please specify why? (111/168) 

• 105/111 participants replied “yes”
(94,6%)

• Why authoring and accessing ontology 
metadata is important?
• Ontology search, discover, identify, 

selection, 
• Ontology organization, and management 
• Version control 
• Quality control 
• Resource linkage 
• Archiving 
• Ontology reuse 
• Enhancement of reproducibility 
• Semantic interoperability between 

machines 
• Ontology mapping 
• Access to ontological content 
• Ontology domain coverage 
• Reveals the ontology development context 
• Feedback to ontology designer 
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Generally the people who are sloppy about it 
are developing a sloppy ontology as well.



Do you have any recommendations or remarks on the subject? (111/168) 

• [Some recommendations/ remarks]
• A single rigorous specification is important. it has to be promoted as a standard.
• The metadata types should be common, standardized and few
• Need more advanced repositories like Bioportal for additional science areas and non-science areas... 
• Metadata is presumably intended to facilitate reuse
• I think this is a really important issue. It is true that there are many vocabularies to be reused and just another common 

will just increase heterogeneity. In this sense I collaborate with this initiative putting together what is already available
https://w3id.org/widoco/bestPractices (Maria Poveda Villalon) 

• There should be more than one way to create or obtain ontology metadata.  Mappings between the key (most 
commonly used) properties of ontologies would allow ontology creators to work with the vocabularies they know best. 

• The one that impacts me most is versioning and inconsistencies caused by new versions of imports. The url the the 
correct repo and issue tracker should be key for building tools that can automatically submit issues etc (say, directly from 
Protege). 

• I would like to see that permanent urls are the only information really needed to lookup curation metadata. 
• Not OK to spend too much effort on a metadata authoring tool while not helping ontology users to understand if/when 

their ontology design patterns are compatible/incompatible/translatable into ontology design patterns used elsewhere
• Vocabularies management needs to go beyond ontology, should also include codelists, 

taxonomy, thesauri, glossary, gazetteer.
• There is an extreme lot of low-quality ontologies on the web, (...) We absolutely need quality 

control!
• The current editing line is too complex (...) but I think that AgroPortal now automatically processes my RDF so things 

improve!. FAIRsFAIR Minimum Metadata Schema for semantic artefacts 
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https://w3id.org/widoco/bestPractices

