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We know how to build Ontologies
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FAIR recommendations for ontologies
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* Collaborative process

* Intermediate
representations

« Activities identification
and definition

» Activities organization

* 9 Scenarios
* Activity templates

« Guidelines for: specification,
ontology reuse, NOR reuse,

FAIR PRINCIPLES

A = Garijo, D. and Poveda-Villaléon, M. (2020) ‘Best Practices for Implementing FAIR Vocabularies and Ontologies on
the Web’, in G. Cota, M. Daquino, and G.L. Pozzato (eds) Studies on the Semantic Web. IOS Press.

Cox, S. J., Gonzalez-Beltran, A. N., Magagna, B., & Marinescu, M. (2021) ‘Ten simple rules for making a
vocabulary FAIR’, PLOS Computational Biology, 17(6), p. €1009041.

F = Amdouni, E., Bouazzouni, S. and Jonquet, C. (2022) ‘O’FAIRe makes you an offer: metadata-based automatic
FAIRness assessment for ontologies and semantic resources’, International Journal of Metadata, Semantics and
Ontologies, 16(1), pp. 16—46.

ZE = e Frang, Y., Bonino, L., Koivula,H., Parland-von Essen, J. & Pergl, R. (2022). ‘D2.8 FAIR Semantics
Recommendations Third Iteration (V1.0),” FAIRSFAIR, Zenodo.

2 = Xu, F. et al. (2023) ‘Features of a FAIR vocabulary’, Journal of Biomedical Semantics, 14(1), p. 6.
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® Linked Open Terms Methodology
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Linked Open Terms Methodology

@ Poveda-Villalon, M., Fernandez-lzquierdo, A., Fernandez-Lopez, M., & Garcia-Castro, R. (2022). LOT: An industrial-
oriented ontology engineering framework. Engineering Applications of Artificial Intelligence, 111, 104755. DOI:
https://doi.org/10.1016/j.engappai.2022.104755

o Towards lightweight and agile processes
o Inspiration from software development practices

o Coupling Software and ontology development

o Including Ontology Publication Guidelines within the process

o Best practices from Semantic Web and FAIR principles http://lot.linkeddata.es/



https://doi.org/10.1016/j.engappai.2022.104755
http://lot.linkeddata.es/
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My Basic Toolkit for ontology FAIRness boosting
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https://oops.linkeddata.es/
https://lov.linkeddata.es/
https://chowlk.linkeddata.es/
https://ontoology.linkeddata.es/
https://w3id.org/widoco
https://w3id.org/foops

'| First steps to support the FAIR validation

« Validation service inspired by OOPS!
(OntOlogy Pitfall Scanner)

* DeSIQned to gl’“de USErs (24 teStS) ap / Ontology Pitfall Scanner for FAIR (Beta) MOEHET L

« Tests have an explanation [ R
]‘

| https://w3id.org/example

« Tests indicate potential errors

Example: https://w3id.org/example (click here to enter this ontology)

* Practical

« Based on years of ontology
engineering practices at UPM

« Aligned to FAIR

https://w3id.org/foops/

@ Garijo, D., Corcho, O., & Poveda-Villalon, M. (2021). FOOPS!: An Ontology Pitfall Scanner for the
FAIR principles. In ISWC (Posters/Demos/Industry). Best demo award.

Slide taken from “FOOPS! An Ontology Pitfall Scanner for the FAIR principles. Dbpedia day” by Daniel Garijo
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FOOPS!: Getting the full report

Title: ((The example ontology )
{:';m — | } ontology metadata
summary
@ ,\ cccccc ..o — FAIRNess coverage by
------------ e category
( Fmdable'\ > FAIRnes_s overall score. |
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I1: (meta)data use a formal, accessible, shared, and broadly applicable language for knowledge
representation

FAIRNess.

[ RDF1: RDF Availability n:_'.\lnna../‘f
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12: (meta)data use vocabularies that follow FAIR principles

—— Check

1
1 /
| VOC2: Vocabulary reuse |
\ !

Description: This check verifies if the ontology imports/extends other vocabularies (besides RDF, OWL and RDFS

_— Check description
-+ Check explanation

Explanation: Could not find any imported/reused vocabulares—

~— Check coverage
/\
|

Slide taken from “FOOPS! An Ontology Pitfall Scanner for the FAIR principles. Dbpedia day” by Daniel Garijo
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Methodology — Map activities and Best Practices

4+ G&P-X: Garijo, D. and Poveda-Villalén, M. (2020) ‘Best
Practices for Implementing FAIR Vocabularies and
Ontologies on the Web’, in G. Cota, M. Daquino, and
G.L. Pozzato (eds) Studies on the Semantic Web. 10S
Press.

4+ Rule-X: Cox, S. J., Gonzalez-Beltran, A. N., Magagna, B., &
Marinescu, M. (2021) ‘Ten simple rules for making a
vocabulary FAIR’, PLOS Computational Biology, 17(6), p.
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semantic resources’, International Journal of Metadata,
Semantics and Ontologies, 16(1), pp. 16—46.
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4+ P-rec-X: Le Franc, Y., Bonino, L., Koivula,H., Parland-von
Essen, J. & Pergl, R. (2022). ‘D2.8 FAIR Semantics
Recommendations Third Iteration (V1.0),” FAIRSFAIR.

4+ FVF-X: Xu, F. et al. (2023) ‘Features of a FAIR

I
I
I
I
I
I
I
I
I
I
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: vocabulary’, Journal of Biomedical Semantics, 14(1), p. 6.
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Methodology — Map activities and BP

Ontology F2. data are described with rich metadata
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Methodology — Identify Gaps

Alignments
Needs . between activities
matrix |------------ | |2) Identify gaps| (<----------o------ and BP

On-tology Ontology Ontology Ontology Ontology Ontology Ontology Ontology
Requirements , : ) . .
Specification Reuse Conceptualiz., Encoding Evaluation Document. Publication Maintenance
Principle Need Ref | Need | Ref | Need | Ref | Need | Ref| Need | Ref Need Ref Need Ref | Need | Ref
F1 X GAP X Y X Y X Y X GAP
F2 X GAP X |GAP X Y X Y
F3 X Y X Y X Y
F4 X Y X GAP
Al X GAP X Y X Y X Y X Y
Al.l X GAP X Y
Al.2 X Y
A2 X Y X Y X Y
11 X GAP X Y X Y X Y X GAP X Y
12 X Y X Y X Y X GAP
13 X Y X GAP X Y X Y X Y
R1 X GAP X Y X Y X Y X Y X Y
R1.1 X GAP X Y X Y X GAP X Y X Y
R1.2 X Y X Y X Y X GAP X Y X Y
R1.3 X GAP X |GAP X Y X Y X Y X Y
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Methodology — Identify Gaps

[ High availability of guidelines ]

Alignments
Needs . between activities
matrix |------------ | |2) Identify gaps| (<----------o------ and BP

I/ S, /7y /Ty
On-tology Ontology Ontology Ontology\ Ontology IOntoIogy\ IOntoIogy\ Ontology

Reqw_r_emepts Reuse Conceptualiz. IEncoding\ Evaluation IDocument.\ ublication\ | Maintenance

Specification I ) | | \
Principle Need Ref | Need | Ref | Need | Ref || Need | Ref| Need | Ref || Need Ref, | Need Re'i Need | Ref
F1 X GAP I X y | ] X Y.l X Y. | X |GAP
F2 X GAP| X |GAP X Y L X Y g '
F3 X | Y | X AN A
F4 1 o X vyl x |cAP
Al X GAP | X Y X Y X y I X vy |
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A2 X Y . X Y X Y
11 X GAP | X Y X Yy | X Y X GAPf , X Y |
12 X Y X Y | X Y " X |GAP, | .
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R1 X GAP | X Y X Y [y X vl X vy [V X vy | N
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Methodology — Identify Gaps

Partial coverage

Alignments
Needs . between activities
matrix |------------ | |2) Identify gaps| (<----------o------ and BP
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/ \\ 7 D
l g \
Ontology ) \ : \
Requirements ’Ontology‘ Ontology Ontology |/ Ontology Ontology Ontology Ontology
quireme !/ Reuse Conceptualiz., Encoding ,Evaluation‘ Document. Publication Maintenance

Specification : \ \
Principle Need Ref | Need | Ref | Need | Ref | Need | Ref| Need Refy| Need Ref Need Ref | Need | Ref
F1 X GAP f \ X A | X Y X Y X GAP
F2 X GAP| X |GAP, X L X Y
F3 | ) X Y| X Y X Y
F4 I ) I X Y X | GAP
Al X GAP| X y | X Y| X Y X Y
Al.1 X GAP : : X Y
Al.2 ! ) I X Y
A2 [ X v | X Y X Y
11 X GAP X Y |I X Y X y! X GAP X Y
12 X Y | X Y K A | X |GAP
13 box Y | X |GAP| X y | , X Y X Y
R1 X GAP [V X Yo X Y X Y | X Y, | X Y
R1.1 X GAP | | X Y, X Y [\ X |[GAP X Y X Y
R1.2 \ X Y, X Y X Y |\ X |[GAP X Y X Y
R1.3 X GAP| X |GAP| X Y X Y |\ ! X Y X Y
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[ Low coverage ]

AR
', \

IRefq)S;[r()elr%%}rlwts\\ Ontology Ontology Ontology Ontology Ontology Ontology Ontology

/ e Reuse Conceptualiz.| Encoding Evaluation Document. Publication Maintenance

~ Specification y
Principle _' Need Ref y Need | Ref | Need | Ref | Need | Ref | Need | Ref | Need | Ref Need Ref | Need | Ref
F1 X GAP X Y X Y X Y X | GAP
F2 I x GAP || X |GAP X | Y X Y
F3 . X Y X Y X Y
F4 ! ! X Y X | GAP
Al I X GAP ' X Y X Y X Y X Y
Al.1l I X GAP | X Y
Al.2 | X Y
A2 I X Y X Y X Y
11 L X GAP | X Y X Y % Y X GAP X Y
12 ) X Y X Y X Y X GAP
13 - I X Y X |GAP| X Y X Y X Y
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R1.2 v , X Y X Y X Y | X |GAP X Y X Y
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Actionable FAIR by design methodology

https://w3id.org/sa-fair-by-design/

« Actionable LOT FAIRbyDesign methodology
 Lightweight checks and tools integrated per activity

Click on the ontology development phases or activities to get actionable steps to accomplish them

|

Ontology

'y

1

v

= Ontology Ontology > Ontology > . > 3 Ontology
'—:;E“cﬁgﬁgf conceptualization encoding evaluation Documentation Online publication maintenance

1 1 1 1 1
1 1 1 1 1 1

1 1
v v v v v v

Evaluated HTML ;
Online ontolos Issues, bugs, etc.
ORSD Ontology model Ontology code ontology ‘ documentation i ay u ug
A A
] : -------- >
: Y 1 output
1 1
- - - - Ontology reuse -' Activity Artefacts —_—
activity flow

WHY?

Applying the FAIR principles (Findable, Accessible, Interoperable, and Reusable) when creating an ontology ensures that the vocabulary is not only
technically correct, but also easy to discover, retrieve, integrate, and reuse by both humans and machines. FAIR-aligned ontologies reduce
ambiguity, improve long-term maintainability, and increase trust by providing stable identifiers, clear documentation, machine-readable metadata,
and standardised representation formats. In practice, this makes your ontology more visible, more compatible with other resources, and more
valuable for research, industry, and data-driven applications.

Towards a FAIR-by-design ontolo

development


https://w3id.org/sa-fair-by-design/

= FAIRbyDesign

GITHUB HOME

Click on the

steps to

| Low coverage |

Specification

T N
(==

o —— PS——

= - — -
Ontology requirements
specification

The aim of the requirements specification phase is to state why the ontology is being built
and to identify and define the requirements the ontology should fulfil

Ortciagy cose

Steps

Top

0% completa

Why?

5 Reset Principles

1. Provide identifiers to functional requirements Shisckiat
Assign i ifiers to i or other forms).
2. Provide links to functional requirements Sasnt
Provide links to functional i or other forms) either in
a compiled version or separated in different files.
3 0 ver 3 * ey 0 Checklist
Provide i about the and the ontology versions.
4. Provide requirements metadata Shch
Provide ion about (eg., identifier, author,
creation date, version of the ORSD, license of the ORSD, keywords, produced ontology,
etc.).
5. Use HTTP URIs for requirements aarrns
Use HTTP URIs to identify requirements (or sets) and retrieve them.

Checklist

6. Provide requirements in an open format

Provide requirements at least in an open format file as CSV or text. You can use the
Ontology i i ion D following the NeOn and LOT
methodology, for example: LOT resources templates for ORSD .

\
I
hg::::m{u\‘ Ontology | Ontology | Ontology | Ontology Ontology Ontology Ontology
I X \ Reuse  Conceptualiz.. Encoding Evaluation Document. Publication Maintenance
Specification \
Principle | Need Ref | Need | Ref | Need | Ref | Need |Ref| Need | Ref | Need |Ref| Need | Ref| Need | Ref
F1 X GAP X Y X Y X Y X | GAP
F2 X GAP, X [GAP X Y X Y
F3 E X Y X Y X Y
F4 [ ! X Y X |GAP
A1 N X GAP ' X Y X Y X Y X Y
INKW 4 X GAP ! X Y
Al2, I X Y
A2 [ X Y X Y X Y
1, X GAP| XN Y | x | Y X Y X |GaP X Y
" 4 B X ! X Y X Y X | GAP
13 b ; X | YY1 X |GAP| X Y X Y X Y
R1 X GAR| X | Y| ™ | Y| X [Y| X |Y X Y
/ R1.1 VX GAP| X | Y L X Y| X GAP| X Y X Y
R1.2 A , X Y X |y X Y | X GAP| X Y X Y
/ R1.3 X ;,’AP X |GAP X Y X Y X Y X Y
N - N

Why?

Ontological requirements play a crucial role in ontology development projects defining the
needs that the intended model should fulfill. Even though they are rarely published together
with the resulting ontologies, ontology requirements could be valuable for potential users to
understand the ontology. In addition, ontological requirements can be considered not only
as metadata about the resulting ontology but also as provenance information. For these
reasons, ontology requirements should be treated as first class citizens and key resources
during the ontology development process, applying the FAIR Principles to them when
possible.

Resources

+ ORSD (Ontology Requirements Specification Document)

« List of Functional Requirements (Competency Questions or natural
language affirmative sentences)

« (optional) Functional Requirements Formalization

Roles

« Ontology development team
+ Ontology users
+ Domain experts

PRINCIPLES
Gy G D)

Findable

FBD-Requt: Provide identifiers to functional requirements (competency questions or other
forms).

FBD-Requ2: Provide links to functional requirements (competency questions or other forms)
either in a compiled version or separated in different files.

FBD-Requ3: Provide versioning information about the requirements and the ontology versions.
FBD-Requd: Provide metadata information about requirements (e.g., authors, projects related,
modification dates, status).

Accessible
FBD-Requ5: Use HTTP URIs to identify requirements (or sets) and retrieve them.

Interoperable

FBD-Requ6: Provide requirements at least in an open format file as csv or text.

FBD-Requ7: Optimal: Provide RDF description of the requirements retrievable from their URIs
{see: http://w3id.org/def/ontoreq).

Reusable

FBD-Requ8: Requirements are richly described as instances of formal objects from a relevant
metadata vocabulary such as MOD or OntoReq. Recommended metadata fields are:
requirements identifier, author, creation date, version of the ORSD, license of the ORSD,
keywords, produced ontology

FBD-Requ9: Define a usage license for the requirements.

FBD-Requ10: Use available Ontology Requirement Specification Document templates following
the NeOn and LOT methodology, for example: https://github.comjoeg-upm/LOT-
resources/tree/master/templates%20for%200RSD .

© FAIRbyDesign - All rights reserved




Click on the ! devel phases or activities to get actionable steps to
. accomplish them

Ontology reuse

s to using and employing an existing ontology or vocabulary when

ow nntalnme

GITHUB

Steps Run all tests

—_——_~

1. Ontology reuses existing vocabularies for metadata ~

/ annotations

Enter ontology UR| Submit \

f
\

2. Ontology imports or reuses well established vocabularies /

N Ay, Enter ontology URI st ’
-y - -
_— - s -

3. chocky“m of_rgugu—ommws Checklist

Chlw the reused ontologies or terms are accessible as any mwms within the
onl

e N
/ \ Top

Why?
/ 4. Check metadata of reused terms N \ -
Principles
Check metadata of reused terms. \

I —
| 5. Check i and repurposing permissions Chesiet
Check license of the reused vocabularies and whether they allow repurposing.
6. Use standard languages/primitives for reuse Checkae /
N\ e fori ing the reuse, for example OWL primitives
(owl:equivalentClass, owl:equivalentProperty, etc.), RDF(S) primitives
\drs:suhuanm, rdfs:subProperty0f), SKOS properties (skos:broader,
skos{rowcr, etc.), SSSOM, etc.
= am =m =
'VV" CA — WAAMY v U UIVUUY U V UM A "AAW,

—

Check reuse in

/- — — — — — — » ontology metadata

and content

Check list for
developers

»
¢

Why?

During the ontology reuse activity, candidate ontologies to be reused are analyzed and
docisions about which ontologies will be reused (Le, imported, extended, specialized,
generalized, etc.) and how are made. As the reused parts becorme part of the ontology
being built, they should be treated as final outputs and FAIR Principies should be applied 10
them. in addition, thus the team reusing existing ontologies shall pay attention to favour
FAIR components.

Resources

PRINCIPLES
2O O e
Findable

FBD-ReusT; Provide metadata about which ontologies are being reused (understanding reuse as
an extension, import, speclalisation or generalisation of an ontology)

FBD-Reus2: Verify if the reused ontology should be referenced by including their corresponding
versioning information (in case the version IRI is provided by the original ontology). [Additional
reference: MIREOT hitps:/jdol.org/10.1038/npre, 2009,3676.1)

Accessible

ANQ1: Do the ontology URI and other identifiers, If they exist, resolve to the ontology?

AYQ2: Does the ontology URI (if metadata are included in the ontology file) or the external
metadata URI resoive to the metadsta record?

A1Q3: Do the ontology URI and the external metadata UR (if the metadata are not included in
the ontology file), support content negotiation?

FBD-Rous3: The reused ontologies o torms shall be accessible as any other objects within the
ontology (all Accessibi principles affected).

Interoperable

Q1 What Is the representation language used for the ontology and ontology metadata?

1102: is the representation language used in 3 W3C Recommendation?

FBD-Rous4: Rouse ontologles and terms are (or are coming from) resources implemented in
standard languages

FBD-ReusS: Use standard lsnguages for implementing the reuse, for example OWL primitives
{owt-equivalentClass, owtequivalentProperty, etc.), RDF(S) primitives (rdfs:subClassOf,
rdfs:subPropertyOf), SKOS properties (skos:broader, skos:narmower, etc), SSSOM, etc

12Q1: Does the ontology Import other FAIR vocabularies?

1202:D0es the ontology reuse terms from other FAIR vocabularies (URIs)?

12031 yos, doas it include the minimum information for thosa terms?

12031 yos, does it include the minimum information for those terms?

12Q5: If yes, are those alignments well represented and to unambiguous entities? It yes, are
those signments curated?

12Q7: Does the ontology reuss standard and FAIR metadata vocsbularies to describe its
metadata?

FBD-Reus6: Assess candiiate ontologhesivocabularies FAIRness level. Check the FAIRness level
within a repository https:/fwheat agropartal lemen.fr] or by stand alone applications (e.g. FOOPS!
https:fw3id.oraifoopsy )

FVF-8: Vocabularies and terms use quaitied roferences to other vocabularies.

Reusable

120311 yes, does it include the minimum information for those terms?

Rule-2: Verity that the legacy-vocabulary icense allows repurposing, and agree on the license
for the FAIR vocabulary.

FBD-Reus?: Identify the lice  the reused vocabularies and analyse their compatibility,
FBD-Reus8: Provide a license for the ontology being built compatible with the ficenses from the
reused ontologies.

P-Rec15: Provenance information regarding the reuse of components from third-party semantic
artefacts shoukd be made expict

FBD-Reusd: Use standard languages for implementing the reuss, for example OWL primitives
(owtequivalentClass, owtequivalentProperty, etc.), RDF(S) primitives (rdfs:subClassO,
rafs:subPropertyOf), SKOS properties (skos:broader, skos:narrower, otc), SSSOM, atc.

® FARDyDesion - All rights reserved



— Conceptualization

. Click on the ontology devel h or activities to get actionable steps to
accomplish them
— —— Why?
v ! 1 v v ]{ ‘ ‘ y O
——» Omelody . pocumentation ——» Oniine publication >
The diagrams generated during this activity could be considered the first ontology version
Y v ¥ ¥ ; v or the precursor of the ontology code, that is, this information could be considered
onso Ehared M Oaliag. > R omon bas o provenance information for the final ontology and an important resource to understand the
B 5 final ontology model.
N ! Lagand -
output
Onaclsgy fovse Phace Actrwty Actatocts >

Ontology conceptualization Resources

During the ontology conceptualization, the domain knowledge obtained from the ORSD ’ s Ontology zation; for - mapsy
document is organised and structured into a model by the ontology developers in :::::::;x:m:;‘?::;ws LR e e
collaboration with domain experts and ontology users. Usually, diagrams are generated to

sketch the ontology hierarchies and main relations between concepts. It is also possible to

generate logic based representations prior to the actual implementation. During this activity ROles

notes and documentation related to modelling decisions could be generated.

+ Ontology development team
* Domain experts
» Ontology user

Top
Why?
. PRINCIPLES
Principles
Create an initial conceptual diagram of the ontology (main classes, key relations, and

—,
~
— \
constraints) to agree on scope and structure before implementation. A practical way to @_@\ \'. Findable
do this is to use Chowlk, you can use it to sketch the core concepts, organize ( ot gl | O‘V
] '- FBD-Conc1: Diagrams, concept maps or other conceptualization resources should follow

Steps

1. Create a diagram

hierarchies, and di deling decisions with your team. g :
broadly adopted notations (e.g. Chowlk notation, UML, Graffoo, etc) or formats.
12Q6: Does the ontology provide information about the relation to or influence of other FAIR

L tool: Chowik vocabularies?
° U b d f P-Rec14: Standard vocabularies should be used to describe semantic artefacts.
N S oy, M L aS e n Ota‘tl O n O r FBD-Conc2: In case potential ontologies to be reused are already known in this stage, include
- L L the ontology or ontology elements URIs in the ontology conceptualization diagrams.
2. Gem€rate code from a diagram OW L
ou have a chowlk diagram... Accessible
« Converter
. Interoperable
Drag and drop your diagram or click to choose your file ® Te| n p I a'[eS fOI‘ d I‘aW | 0
\ Reusable
- FBD-Conc3: Metadata about diagrams, concept maps or other conceptualization resources
-y 8%

should be provided.

h . h I k I M k FBD-Conc4: Diagrams, concept maps or other conceptualization resources should be identified
tt p S . C OW . I n e ata . e S as provenance information from the ontology.

G&P-6: Generate ontology metadata.

G&P-8: Generate diagrams.

FVF-11: Vocabularies meet domain relevant community standards.
G&P-6: Generate ontology metadata.

_—
~_——_—’

Why?

The diagrams generated during this activity could be considered the first ontology version
or the precursor of the ontology code, that is, this information could be considered © FAIRbyDesign - Al rights reserved
provenance information for the final ontology and an important resource to understand the

final ontology model.


https://chowlk.linkeddata.es/

= FAIRbyDesign GITHUE  HOME

Click on the ontology phases or
accomplish them

Steps

1. Design your ontology name Top
= Define your ontology URI, for example Why?
o Hash vs slash
- Opague URIs? = Engeiples
hitps:fjexample.comfontology# I Submit )
How will the URIs of your terms be? /
L
o Opaque (example: DBE0_paa1) Nen-opaque (readable, example: foaf :Person)

I don't know

‘Opagque URIS
* Pro: better for compatibility with legacy systems and for multi-linguality.
+ Con: difficult 1o read.

Namespace URI check
+ @ Namespace ends with #.
+ @ The host example. con is Not in the usual list of persistent providers (e.g.
but that does not mean it is

wiid.arg, doi.org, purl.org, data. europa. ey,
Wrong
-] length is 29 (<40 ’

+ [ Checklist: mark whether you will use opague or médﬁmls’ b e i n g u S e d
e e - -
I 50 P ’ Subrit
N o

2. Think about versions!
Versioning scheme
J:;cr:lll:::!ing to your namaspa“e yousame somgaggons WHE versionIRI (or
o ~

005 & versioning scheme:

Ero =7 Versioning

100

Example: hitps:[fexample.comfontology/1.0.0 ‘ SC h e m eS
Resulting version URL:

nttps://exanple. confontology/1.8.0

suggested

Towards a FAIR-by-design ontology development framework

M a.C h i n e re ad a b | e Provide basic metadata and we will generate a Turtle snippet for your ontology.
metadata assistant N

AL

0‘1

Check whether the
- prefix is already

\

Encoding

3. Add basic metadata Duriog th ncivy the s

apoly FAIR Py
Title - Creator(sT™y

Name, group or org}salron
/ You can add multiple creator’

\ D?rip(ion \

Short description of the ontology

N
\ /I.icense \
\ I Select a license... v

\ PRINCIPLES
3 €0 50 &3

\ Use the dropdown and start typing to search a
license.
Catiary and e ter—a ¥t assed Gobay Unaue snd perustent dentiers
G4-1 Design orokogy rarme ared prnfa
Generated metadata (Turtle) O Dox e O
@prefix ex: <https://example.com/ontology#> . S Mo ARt SR i o U o Sl
@prefix owl: <http://www.w3.0rg/2002/07/owl#> . Artetacts, thew contert (terms tsichasses and relations) and ther versions
Eratin determs:<htips// ol o da/asras i I P A s st b ) B i 2 ) e

\ @prefix vann:  <http://purl.org/vocab/vann/> .

Rule-7; Acd vocatulary metadets,

( a owl:Ontology ; /

dcterms:title “add ontology title" ;

G4P-6: Gerersie
dcterms:description "add ontology description” ; / F2Q1: Are the omoogy metadets inchuded snd maintained in the ontology te?
3 3 FIQ2: I not, are the ortclogy metadats described in an external fle?
rms:license "TODO: add license (e.g. CC-BY-4.0)" ; F309: Does that extamal fie oxp the arote
dcterms:creator "add creator name" ;
wl:ve&nlkl <https://exanple.cw/on(ology/l.?
\ a0t e 168 are persistect Gver tme st aro 300
vann:preferrwmespaceurl <https://example.comPontology#> . 4P-1. Design onology name and prefix
G492 Dackde betmeon hash o siash Ul
] GAP-3: Decido whether 10 use opadue UTte

P-Rect: Human and machine-readstie persistence pokcies for semansic artelacts metadats
20 013 mesat be Gafined

4. Generate code in different serializations

If you have a chowlk diagram... VocatAuries anc thesr torm s 3 Kormal, sccassitio and broadty sppicatse, mnd

Gerstandatie language 10 knowledge representation

1G4 is the formatity level of e
1105 In the svallstitty of o

Drag and drop your diagram or click to choose your file

P-Rect0: Feundaticnal Ontologies
P-26cT2 Semantic mapoings beteen the Gifevent oo
seriatsed in machine-readable formats.

Reusabie
FVF-2) Yocabularies and ther tarms have nch metadata
FVF-0 Vocabutarins and terms are Gescribed i & phradty of accurate ond revant attrRutes
1496 everate Ortislogy me%s0wta
5. How many Oology CEjects are defined uaing 8 prepenty res 2 a0 equrvslent
class?
RIQ0: How much ontckogy ODJOCES BrOvide DIoveeance Information with snnctation Drories
.. mor, dute
onmsiogy menadata
0N Mminimum martadata schema must be Used 1o describe semantic aretacts

P-R0CT2 Semantic Mmappings betamen (e GHferent 6omns of Samante MTelacts shoud be
secialsed in machine-readable formats.




Documentation and Publication

GITHUB  HOME

| ; -
S B === — 1B
Ciick on the ontology development phases o activities to get actionable stops to - =gy | ey | (o] [me] s

accomplish them

Online publication

During this activity the ontoiogy s made avallable orfine and accessibio via its namespace .
URS a3 8 machine-readable file and & humsn readable documantation using content
negotistion.

Documentation
Steps Run ol tests.

During this activity the ontology development team in collaboration with the domain experts. .

generates the human oriented ontology documentation (including metadata, descriptions, Top
examples, etc.) 1. Ontology uses an open protocol (HTTP/HTTPS) Wyt
Enter ontology URI Subemit Principles
steps Run all tests
\ 2. Ontology is available in RDF
Top y ® Enter ontology URI Submit

1. Ontology documentation: all terms have labels

Principles _-—

Why? ’
Enter ontology URI Submit — \

3. Ontology has content negotiation for ROF

\ Enter ontology URI Subemit

2. Ontology documentation: all terms have definitions

Enter ontology URI
Submit a. has HTML i
Enter antology URI Subeit
5. Ontology URI is resolvable
Enter ontology URS Subemit
6. IDs are
En Subeit
7. A version IRl is inthe
Enter ontology URI Subeit
8. Ontology version IRI resolves
Enter ontology URI Submit
9. Ontology found in community registry
Enter ontology URI Subenit
10. are even when the ontology

is not

Enter ontalogy URI Subenit




. Conclusions

* FAIR by Design framework

o Methodology aligned with tools and existing recommendations
o Actionable framework

o However, increasing the FAIRness level of an ontology should be addressed along
its whole development life-cycle (e.g., carefully documenting design decisions and

requirements, including ontology metadata in the conceptualization phase, etc.)

Towards a FAIR-by-design ontology development framework



. Future Work

= SOEL: Supporting Ontology Engineering with Large Language Models
o How can LLMs support (FAIR) Ontology engineering

« “Large Language Models for Ontology Engineering: A Systematic Literature Review”. Jiayi
Li, Ziyuan Wang, Daniel Garijo, and Maria Poveda-Villalon. (Submitted to Semantic Web

journal https://www.semantic-web-journal.net/content/large-language-models-ontology-

engineering-systematic-literature-review-1 )

« 34 papers || 49 experiments reviewed
o Tooling to facilitate metadata updates, keep provenance and maintenance: LLMs?

o Better orchestration of services: Agents?

» “A Multi-Agent System for Explainable Ontology Generation. Jiayi Li, Ziyuan Wang, Daniel
Garijo, and Maria Poveda-Villalon. (Submitted to LLM4KGOE)

Towards a FAIR-by-design ontology development framework


https://www.semantic-web-journal.net/content/large-language-models-ontology-engineering-systematic-literature-review-1
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