FAIR assessment :
Le déti de la comparaison
des scores FAIR
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INRAE

Un etablissement public de recherche
parmi les tout premiers leaders mondiaux
en sciences agricoles et alimentaires, en
sciences du vegetal et de ['animal.

12 000 collaborateurs et
collaboratrices

272 unites de recherche et de service
18 centres implantées sur toute la
France

= = 8o Q@ O

Versailles-Saclay ® - @ Centre-siége Paris
Jouy-en-Josas-Antony ©

Hauts-de-France
-
Bretagne-Normandie "( Grand Est-Nancy ®
® !
LY . Grand Est-Colmar ®
® Pays de la Loire
" ® val de Loire
-
Bourgogne-Franche-Comté

()
Nouvelle-Aquitaine-Poitiers

Clermont-Auvergne-Rhéne-Alpes
® ®

Lyon-Grenoble-Auvergne-Rhone-Alpes
-
Nouvelle-Aquitaine-Bordeaux

Occitanie-Toulouse _ . . -
S Occitanie-Wghtpellier Provence-Alpes-

Cote-d'Azur

Corse

Départements d'outre-mer

-~
Antilles-Guyane



> Référent Données Stratégique
Département BAP
Biologie et Amélioration des Plantes

@ BioEcoAgrov

@ GCIE*
1200 personnes
43 unités dont : ®RGCO X o s
3 2 Motte @ GQE
« 17 Unités mixtes de @ UEVS« ®svay
@ IRHS * :EFB(?\II RUEAY
recherche (UMR) ®Horti ®EAP (1) |
¢ 4 Unités pro(pre)s de I & oglex
recherche (UR
o ]JEUnl’res experimentales o Ji or0 K
(UE) | St
« 3 Unités de service
.y - : . @ GAFL
* 2 Unites d'appui au o ooy oS
departement BAP o o
@ Vs x
® Poch Rougek ® AGAP
@ BAP (2) Corse

@ ASTRO* 7k
@PEYI~




L'Institut Francais de

Bioinformatique
(IFB/ELIXIR-FR)

Une infrastructure nationale de
bioinformatique pour les communautés
des sciences de |a vie et le nceud francais
d'ELIXIR

@D INRAZ



L’IFB, alias ELIXIR-FR, une fédération de plateformes et d’équipe;de'slqi;pi_nfb;r;'rﬂri‘at'rqtie

Member platform

Paris & lle-de-France Contributing platform
Curie Bioinfo URGI N
DAC RPBS -
InforBio B:!OIIBZENS N
MicroScope . \ @ \_
MIGALE ( .
Pasteur HUB Q BIiI?IIe Y
, .
A 2
S ’fj/ /\ N 1
{ \ J N~ \

. \ < N\
ABIMS —— BiGEst
Roscoff ./ y Strasbourg /

A J "N\ -\ \(/ . /
[ L 4\‘ C S Villiers-lés-Nancy @ (
<& T A ) r |
AN Genouest NN - —\ /
N Rennes @ > y ,<\ N <
LM\ " ‘3 R r /\, ) \__ S/ j) /j/ A\A\\\ y"
\(\,\rl /l)\ 7/‘ o - J \: — //J /‘L }
o ( Bird / ( { —
s I /
~] ® Nontes / )\ /}
D> — | /
' ) (
\ \ | )
\ \ l — S 2\ v g
N | g \_ . /
Ry — ) / \ ) /\‘3 ~
7 N Cu o
\ \ - L \
Nt \ )
' ’ Lyon (\/
N \(\ AuBi . . PRABI-AMSB
I F B “/\\‘ | Clermont-Ferrand CBP-PSMN %
= [ Q) J= PRABI-PFGT
| @ caiB s NG
core | Bordeaux N~ ~ A B
} J AV AT \
/,,\. P I, V4 \\ [,w‘
| / ATGC \ Y b
/ IMGT® 2, \-
/ g AN ~
[ { SouthGreen |~/ ),
—~ : /
/ " Genotoul Bioinfo Bio2M ) BIG (
/ | Toulouse Montpellier Nice
/ ( o 'Y
‘,// 7\— . N\L Y/ /,J
Ry % Marseille ©_ 9
i pt / MMG-GBIT = .
NGy ‘ \
A - \ |
N Ny !
AN ( e~ \
N~ / \
¢ )
> /
| \
L)

° ./

é/| EB EIM. N
INSTITUT FRANGA'S DE BIOINFORMATIQUE FRANCE
v. Avril 2025

Pilotage Science Ouverte & Interopérabilité

Une infrastructure distribuée sur toute la France

métropolitaine

20 plateformes membres

7 plateformes contributrices

8 équipes associées

1 unité de coordination (IFB-core)

Une intégration dans I'Europe
e Noceud frangais d’ELIXIR Europe

e Point d'entrée pour les projets européens

ELIXIR, ESFRI de bioinformatique

e elixir-europe.org

e 24 noeuds nationaux
e 1 noeud international (EMBL)
e ELIXIR-Hub: coordination
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0<> Ouvrir

la science!

College des Données de la recherche

D" Véronique STOLL & D™ Frédéric de Lamotte (pilotes du Collége des Données de la recherche)

https://orcid.org/0000-0002-4118-3574 & https://orcid.org/0000-0003-4234-1172
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Missions

* Issues de |'axe 2 du PNSO : structuration, partage, O()
ouverture des données

» Besoins exprimeés par les communauteés scientifiques,
remontées de terrain et sollicitations ponctuelles du MESR
(prix SO Données, Etude sur les métiers...)

Renforcer la connaissance des pratiques en matiére de collecte, de gestion et d'ouverture des données de recherche

Encourager l'application des principes FAIR (Facile a trouver, Accessibles, Interopérables, Réutilisables) dans la gestion des
données de recherche

Promouvoir et développer les pratiques d'ouverture et de réutilisation des données de recherche

Soutenir 'adoption d'une politique de données sur I'ensemble du cycle de vie
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FAIR : Essentiel pour des sciences ouvertes et reproductibles

L’évaluation du FAIR nécessitent des outils

Indexed data
repositories

Et ce n'est pas simple

Standard
communications
protocol

Comment mettre en ceuvre ces
principes ...
... et aller au-dela des checklists ?

Australian Research Data Commons

https://www.go-fair.org/fair-principles

https://www.nature.com/articles/sdata201618
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2 points de vue
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Producteurs de
a

données

D&
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discoverable !

v

Dataset

v

Training

Software tools

v

v

etc ...

Ou publier ?
Quel entrepot ?
Quelles métadonnées ?
Est-ce assez FAIR ?

more FAIR !

Dataverse
Bio.tools

Pangea,
eBrains,
Pubmed ...



Why a (nother) tool ?

Idée de départ

»  On doit pouvoir s’appuyer sur des techno comme "Linked
Data" et Semantic Web
... mais des compétences techniques sont nécessaires.

Objectifs

>~ Fournir une interface web permettant aux fournisseurs de
ressources d'évaluer les indicateurs FAIR et de progresser dans

la FAIRification

>~ Fournir des outils supplémentaires (RDF, SPARQL, SHACL) aux
développeurs pour améliorer la qualité des métadonnées

FAIR@hecker

13



Un bon schéma vaut mieux qu’'un long discours ... ou pas
|

Developer
Web > L Metadata Knowledge Graph L Ontology Metadata profiles
Resource harvesting ® enrichment checks /53 compliance
SHACL
SPARQL SPARQL T
® | REST B
FAIR metrics Bioschemas
evaluation profiles

Data
producer,
publisher

Figure 1 Gathering, enriching and analyzing semantic web annotations in line with FAIR
principles.



(1) Checking

metadata



Checking metadata

http://...

1 - Get RDF metadata
from web page

SPARQL

3 - Improve through
iterative testing

k- FAIR cookbook
RDMkit

https://fairplus.github.io/the-fair-cookbook/content/home.html

https://rdmkit.elixir-europe.orqg

Semantic web
technologies

-  RDF
- SPARQL

16
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What is evaluated ?

Findability Accessibility Reuse (licenses) Reuse (provenance)
F1B, F2 Al.2 R1.1 R1.2

dct:identifier odrl:hasPolicy schema:license prov:wasGeneratedBy
schema:identifier dct:rights dct:license prov:wasDerivedFrom
dct:title dct:accessRights doap:license prov:wasAttributedTo
dct:description dbo:license prov:used
dcat:accessURL cc:license prov:waslnformedBy
dcat:downloadURL xhv:license prov:wasAssociatedWith
dcat:endpointDescription sto:license prov:startedAtTime
dcat:endpointURL nie:license prov:endedAtTime

dct:hasVersion
dct:isVersionOf
dct:creator
dct:contributor
dct:publisher
pav:hasVersion
pav:version
pav:hasCurrentVersion
pav:createdBy
pav:authoredBy
pav:retrievedFrom
pav:importedFrom
pav:createdWith
pav:retrieved By
pav:importedBy
pav:curatedBy
pav:createdAt
pav:previousVersion
schema:creator
schema:author
schema:publisher
schema:provider
schema:funder

DC-Terms
DCAT
Schema.org

+ + DOAP,
DBO, CC. ...

+ PROV-0O, PAV

Table 2 Summary of the selected ontology properties relevant to assess three specific FAIR principles
in FAIR-Checker



Resource identifier (URL/DOI)

https://commons.datacite.org/doi.org/10.3205/09dgnc137 Ll All metrics a

Valid URL/DOI - The input contains the following DOIs that you can also test: I 10.3205/09dgnc137

N O Cleanresults

Dataset Dataverse Workflow Publication Datacite Dataset

Provide resource URL
Retrieve metadata

Evaluate relevant metadata
fields (ontology classes and
properties)

Propose relevant

recommendations from FAIR
Cookbook and RDMkit

Improve metadata and try
again ...

Tool

FAIR compliance

1 Success

Findable
100
90
80

Accessible
Reusable
Share your results
FAIR assessment | 50.00 %
F2B: Shared vocabularies for
metadata Check principle U
A1.1: Open resolution protocol Check

You should describe the access policy in
A1.2: Authorisation procedure or Check metadata by using at least one of the

access rights
Read more ¥

You should provide discoverability oriented
metadata with one of the following
properties: dct:title dct:description

11: Machine readable format Check dcat:accessURL dcat:downloadURL
dcat:endpointDescription
dcat:endpointURL

Read less

12: Use shared ontologies FAIR principle 12 [2/2

You should enrich your metadata with more
13! Externalllinks Check diversified external links. Here we did not

Read more ¥

You should include information about

R1.1: Metadata includes license Check licence in your metadata using one of the
Read more ¥

Interoperable



Resource identifi

Valid URL/DOI - The input ¢

FAIR compliance

Detailed r

Principle

F1A: Uniqu

F1B: Persis
F2A: Struc'

F2B: Share
A1.1: Open

A1.2: Authc
11: Machine

12: Use shg
13: Externa
R1.1: Metac
R1.2: Meta

R1.3: Comr

Did not find

For addition:

Detailed results

Principle Test Result

F1A: Unique IDs Check

F1B: Persistent IDs Check

F2A: Structured metadata Check

F2B: Shared vocabularies for metadata Check

A1.1: Open resolution protocol Check

A1.2: Authorisation procedure or access rights Check

I1: Machine readable format Check

12: Use shared ontologies Check

|3: External links Check

R1.1: Metadata includes license Check

R1.2: Metadata includes provenance Check

R1.3: Community standards Check

FAIR principle F1A [2/2

FAIR principle F1B 0/2

FAIR principle F2A [1/2

FAIR principle F2B [2/2

FAIR principle A1.1 [2/2

FAIR principle A1.2 0/2

FAIR principle 11 '1/2

FAIR principle 12 '2/2

FAIR principle 13 0/2

FAIR principle R1.1 0/2

FAIR principle R1.2 0/2

FAIR principle R1.3 '2/2

Did not find your metadata term ? Please submit a request and let's discuss with the community !

For additional tips and recommendations, please look at the FAIR Cookbook:

& FAIR Cookbook

Recommandation

To ensure that the used identification scheme is persistent,
you should build your resource ID with a namespace that can

Read more v

You should provide discoverability oriented metadata with
one of the following properties: dct:title dct:description

Read more =

You should describe the access policy in metadata by using
at least one of the following properties: odrl:hasPolicy

Read more v

You should provide discoverability oriented metadata with
one of the following properties: dct:title dct:description

Read more »

You should enrich your metadata with more diversified
external links. Here we did not detect more than two distinct

Read more v

You should include information about license in your
metadata using one of the properties below:

Read more »

You should include information about provenance in your
metadata using one of the properties below:

Read more v

) Ask for a new term

& Export

Details



Success
[ Success | —1

Findable
100
90
80
1ime O A
60
50
40
30
20
10
Accessible(]) Interoperabla Accessible O Interoperable
Reusable
Success
[ Success [ Success —
Findable Findable
100 100
90
80
70
Accessible Interoperable

Accessible Interoperable Accessible

Reusable

Reusable Reusable



(2) Inspecting
metadata



Approach

B

Web
Resource

—>>

L Metadata
harvesting

Knowledge Graph
8 enrichment

Ontology
checks

SPARQL

@ FAIR metrics
evaluation

Data
producer,
publisher

<

SPARQL
REST

Developer

Metadata profiles
/5] compliance

T SHACL

AN

Bioschemas
profiles

Figure 1 Gathering, enriching and analyzing semantic web annotations in line with FAIR

principles.

—
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Metadata completeness

Ea Bioschemas

A Home

Getting Started  Specifications ~

Deploy & Develop ~ ommun

ity v

Bioschemas Profiles

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

standards

Validation of Bioschemas
profiles:

— rank missing metadata
— developer focus
on minimal metadata first

https://workflowhub.eu/workflows/18?version=1

Ea USI ng https://bioschemas.org/profiles/ComputationalWorkflow/1.0-RELEASE

the dct:conformsTo property.

Required missing properties
https://schema.orgfinput Must be provided

https://schema.org/output must be provided

Check BioSchemas

has [§%el=) http://schema.org/ComputationalWorkflow

Improvements

https://schema.org/citation
https://schema.org/contributor
https://schema.org/creativeWorkStatus
https://schema.org/documentation
https://schema.org/funding
https://schema.org/hasPart
https://schema.org/isBasedOn
https://schema.org/maintainer
https://schema.org/publisher
https://schema.org/runtimePlatform
https://schema.org/softwareRequirements

https://schema.org/targetProduct

for validation, specified from

provided
provided
provided
provided
provided
provided
provided
provided
provided
provided
provided

provided
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Linked Open

Reuse Of OntO‘Og|eS OBioPortaI : _. “z  Vocabularies

Step 3: Metadata quality checks

F4: (Meta)data

are registered
orindexed in a

% Controlled vocabularies # Bioschemas

h b | We now have a Knowledge Graph grounded to ontology concepts (classes) and relations (properties). Are these classes and properties already
Searcna € known in reference ontology registries such as LOV, OLS or BioPortal ?

resource
Check Vocabularies

|2 . ( M eta )d ata Congratulations ! All Classes and Properties are referenced in one or more of the registries checked !
use
. Classes Properties
vocabularies
http://schema.org/DataDownload OLS LOV  BioPortal http://ogp.me/ns#description OLS LOV  BioPortal
that follow the
. . http://schema.org/Organization OLS LOV  BioPortal http://ogp.me/ns#site_name OLS LOV  BioPortal
FAIR principles
) ) http://schema.org/Person OLS LOV  BioPortal http://ogp.me/ns#title OLS LOV  BioPortal
https://schema.org/Dataset OLS LOV  BioPortal http://ogp.me/ns#url OLS LOV  BioPortal
. http://schema.org/affiliation OLS LOV  BioPortal
R1.3: (Meta)data Pt . orors
. http://schema.org/author OLS LOV  BioPortal
meet domain-
http://schema.org/contentSize OLS LOV  BioPortal
relevant
. http://schema.org/contentUrl OLS LOV  BioPortal
community
http://schema.org/creator OLS LOV  BioPortal
standards
http://schema.org/dateCreated OLS LOV  BioPortal
http://schema.org/dateModified OLS LOV  BioPortal
http://schema.org/datePublished OLS LOV  BioPortal

Zenodo dataset "Comparison of spatial transcriptomics technologies used for tumor cryosections" https://zenodo.org/records/10863259 24
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: Montpelher Bioinformatics Platform-

PhyML 3.0: new algorithms, methods and utilities

Home
Organization Please cite:

"New Algorithms and Methods to Estimate Maximum-Likelihood Phylogenies: Assessing the Performance of PhyML 3.0."
Citations & Statistics Guindon S., Dufayard J.F., Lefort V., Anisimova M., Hordijk W., Gascuel O.

Systematic Biology, 59(3):307-21, 2010.

Partners
Get the latest PhyML releases from GitHub.
Online programs

Radar chart of metrics completion Radar chart of metrics completion
:] Success [ ] Success
Findable Findable
100 D
90

Fig. 6 Comparison of the “Check” results on the PhyML landing page before (left) and after (right) the addition of JSON-LD metadata
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FAIR-Checker
est-il utilisé?



Usage statistics

Number of Assessments

Cumulative Number of FAIR Assessments Over Time

2500000 1"~~~ API Release : ._...........-0-0'0""’
Scales up to : /
571207 evals/month ]
2000000 - : 4
]
I
1500000 A :
| %’
1000000 - | ',....."
| /
I o®
I
500000 A . ._./
L/
/0
0 - o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-+
|
'\;Q'\/ \:Q/\ ’VQ'\' ’VQ’\ O)IQ'\' O),Q’\ NQ'\' u'é\ {O,Q'\' (0,6\
Q Q Q Q Q Q Q% Q% Q Q
D A A > 2 D A D A 2
Date
102,180 unique target URLS 437 unique target URLs evaluated
;—/' more than 10 times

47,537 unique target URLs evaluated
more than 2 times

28



Top-10 domains

Principaux utilisateurs

Number of Evaluations per Domain

MK IR 1l  Open Government Data, Austria 742,830

orkg.org Open Research Knowledge Graph (scientific papers) 522,600

doi.org 452,271

WS.CSo.ie Central Statistics Office, Ireland 194,589

arxiv.org

sparql.proconsortium.org {Ea(UCTRO/si(e]lele)ANNCI W AY;

old.datahub.io 30,536

www.bfs.admin.ch 26,427

data.smartdublin.ie

github.com -+

o
,\’Q

Number of Evaluations

29



Perspectives



Inscription au « Software Delivery Plan » d’Elixir

—— (@D e0oSsC Macro-Roadmap

FAIR-Checker FAIR @;hecker

o Kindvalve  Tmefame  Tagagow Sl o —
E l l r National < €100k 2021-ongoing Researchers International 2024

Good practice

INSTITUT FRANCAIS DE ' BIOINFORMATIQUE FRANCE FAIR-Checker is an online

tool supporting scientists in

automating FAIR assessments. e R
It assists data stewards in " Commason(Gen) o
. o . . evaluating metadata quality and Inserm  |NRAZ @
https://tfair-checker.trance-bioinformatique.fr
S

Future works
> Support "FAIR-Signposting" for better metadata consumption
> Bioschemas
> Allow users to provide missing metadata
> Suggest semantic metadata based on Al generation pipeline

> Retrospective usage study o o
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