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1. Le défi

Créer un graphe géant d’information
(knowledge graph)

publiant un large volume de données de la recherche 

en sciences humaines et sociales

reliées aux données des institutions patrimoniales
(bibliothèques, archives, musées)

et celles des sciences participatives
(DBPedia, Wikidata, etc.)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Deutsche Forschungsgemeinschaft
(German Research Foundation)

The Digital Turn in the Sciences and Humanities
 

White Paper 2020 
https://doi.org/10.5281/zenodo.4191345

● emergence of new, digital research practices which need to be 
integrated, epistemically and otherwise, in the context of a given 
discipline.

● what is actually decisive for the expansion of knowledge-building 
possibilities are the associated scaling effects (volumes, speed, 
complexity)

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://doi.org/10.5281/zenodo.4191345
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The effects of the digital turn on the sciences and humanities can be 
divided into three categories:

● Transformative change concerns the transfer of analogue 
information and practices to a digital form

● Enabling change is the use of data-intensive technologies to 
address [new] research questions that could not be tackled in 
another form

● Substitutive change, digital technologies are used to support or 
even replace conceptual parts of the research process

DFG, White Paper 2020

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Findable

Accessible

Interoperable

Re-usable

«There is an urgent need to improve the infrastructure supporting the 
reuse of scholarly data » 

Wilkinson, Mark D., Michel Dumontier, Ijsbrand Jan Aalbersberg, Gabrielle Appleton, Myles 
Axton, Arie Baak, Niklas Blomberg, et al. “
The FAIR Guiding Principles for Scientific Data Management and Stewardship.” Scientific 

Data 3 (March 15, 2016): 160018.

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.nature.com/articles/sdata201618
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The FAIR Data 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.

To be Re-usable:

R1. meta(data) have a plurality of accurate and relevant attributes.

R1.1. (meta)data are released with a clear and accessible data usage license.

R1.2. (meta)data are associated with their provenance.

R1.3. (meta)data meet domain-relevant community standards.

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.force11.org/group/fairgroup/fairprinciples
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Linked Open Data and the Semantic Web

Tim Berners-Lee, the inventor of the Web and Linked Data initiator, 
suggested a 5-star deployment scheme for Open Data.

https://5stardata.info/en/ 

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://5stardata.info/en/
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Linked Open Data and the Semantic Web

( https://www.w3.org/TR/rdf11-concepts/ )

 « The Resource Description Framework (RDF) is a framework for 
representing information in the Web. »

 « A graph-based data model »  

subject object
predicate

RDF triple

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Wikidata :  un graphe d’information (knowledge graph)
qui représente les objets du monde et leur relations

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.wikidata.org/wiki/User:Fuzheado/queries#Knowledge_graph
./requ%C3%AAtes%20sur%20Wikidata%0Ahttps://www.wikidata.org/wiki/User:Fuzheado/queries#Knowledge_graph
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LOD fondés sur les liens

« URIs to denote things, so that people can point at your stuff »

Johannes Kepler
http://geovistory.org/resource/i785518

Kepler, Johannes
https://d-nb.info/gnd/118561448

Johannes Kepler
http://www.wikidata.org/entity/Q8963

Kepler, Johannes (1571-1630)
http://www.idref.fr/026947676/id

owl:sameAs

owl:sameAs

owl:sameAs

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Interconnecter les ressources pour fonder le graphe d’information

VIAF®
Virtual

International
Authority File

 

http://creativecommons.org/licenses/by-nc-sa/4.0/
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https://lod-cloud.net/ 

Web sémantique

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://lod-cloud.net/
https://fr.wikipedia.org/wiki/Web_s%C3%A9mantique
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Wikidata
14 November 2023   –   107’588’216 items

1.5 billions statements

16 February 2020 : 71,611,020 items

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.wikidata.org/wiki/Wikidata:Statistics
https://grafana.wikimedia.org/d/000000175/wikidata-datamodel-statements?orgId=1&refresh=30m
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Google Knowledge Graph

“By March 2023, it had grown to 800 
billion facts on 8 billion entities” 

(Wikipedia).

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Wikidata et le Google Knowledge Graph

http://creativecommons.org/licenses/by-nc-sa/4.0/
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SPARQL

un langage permettant d’interroger et croiser (fédérer) 

les graphes d’information

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Ehrlinger, Lisa and Wolfram Wöß, ‘Towards a Definition of Knowledge Graphs’, 

Joint Proceedings of the Posters and Demos Track of the 12th International 
Conference on Semantic Systems ..., Leipzig, Germany, September 12-15, 
2016, 2016 (https://ceur-ws.org/Vol-1695/paper4.pdf)

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://ceur-ws.org/Vol-1695/paper4.pdf
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http://creativecommons.org/licenses/by-nc-sa/4.0/
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Karlsruher Institut für Technologie (29. Novembre 2017) – Antrittsvorlesung von

 Prof. Dr. Harald Sack 

Combining Semantics and Deep Learning for Intelligent Information Services

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Antrittsvorlesung von Prof. Dr. Harald Sack (29. Novembre 2017)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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The effects of the digital turn on the sciences and humanities can be 
divided into three categories:

● Transformative change concerns the transfer of analogue 
information and practices to a digital form

● Enabling change is the use of data-intensive technologies to 
address [new] research questions that could not be tackled in 
another form

● Substitutive change, digital technologies are used to support or 
even replace conceptual parts of the research process

DFG, White Paper 2020

http://creativecommons.org/licenses/by-nc-sa/4.0/
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2. La méthode

SDHSS

Un écosystème d’ontologies

collaboratif et extensible

permettant de fonder l’interopérabilité 

et la réutilisation des données de la recherche

dans une perspective trans-disciplinaire

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Les LOD en tant que représentation du monde

http://creativecommons.org/licenses/by-nc-sa/4.0/
./requ%C3%AAtes%20sur%20Wikidata%0Ahttps://www.wikidata.org/wiki/User:Fuzheado/queries#Knowledge_graph
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MissLunaRose12
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CC 0

http://creativecommons.org/licenses/by-nc-sa/4.0/
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“In 1592, Galileo Galilei was hired by the University of Padua, where 
he taught mathematics until 1610.”

Dictionary of astronomers, 2020

“Galileo Galilei was convicted in 1633 not because of heresy but for 
political reasons, in the context of the Thirty Years' War.”

Dictionary of astronomers, 2020

Graphe d’information ou graphe de savoir (knowledge graph) ?

Information historique, les "faits"

Savoir historique, l’interprétation des faits 

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Interpretation
of the world

Representation
of the world

Traces
of the world

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Interpretation
of the world

Representation
of the world

Traces
of the world

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Information comme representation du monde:

          Social
    Representations
        (Collective 
           Intentionality)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Information comme representation du monde:

● représentation des objets
● de leur propriétés (qualités)
● de leur relations

          Social
    Representations
        (Collective 
           Intentionality)

gender
value

energy-efficiency
index price

own
buy

kill
nest in

color

http://creativecommons.org/licenses/by-nc-sa/4.0/
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thing_1 thing_2
owl:sameAs

Class A Class B
owl:equivalentClass

rdf:type
rdf:type

Alignement de graphes d’information

http://creativecommons.org/licenses/by-nc-sa/4.0/
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t

© Dimitris Kotzinos

TBox

ABox

RDFS – OWL-DL

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.researchgate.net/figure/RDF-Schema-and-data-graphs_fig1_325032828
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Social
representations

Individual
minds

Individual
minds

Social
representations

http://creativecommons.org/licenses/by-nc-sa/4.0/


Francesco Beretta, 2 May 2024 CC BY-NC-SA 4.0 36

information

savoir

Comment fonder la transdisciplinarité des ontologies ?

http://creativecommons.org/licenses/by-nc-sa/4.0/
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“An ontology is 
a formal explicit specification 
of a shared conceptualization 

of a domain of interest”

« Formality – ... a knowledge representation language that is based on the 
grounds of formal semantics. »
« Consensus – … an agreement on a domain conceptualization among 
people in a community. »
« Conceptuality – … in terms of conceptual symbols that can be intuitively 
grasped by humans, as they correspond to the elements in their mental 
models. »
« Domain Specificity – ... limited to knowledge about a particular domain of 
interest. »

[Domingue et al. 2011, p. 510-511]

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research specific data model 

Research data

CIDOC CRM DUL
(DOLCE ULTRA LIGHT)

schema.org

?
Research agenda

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Research agenda

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Research agenda

DOLCE + Descriptions and Situations
& object-oriented modelling principles

http://creativecommons.org/licenses/by-nc-sa/4.0/
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OntoClean

N. Guarino/C. A. Welty, « An Overview of OntoClean », in Steffen Staab, ed., Handbook on 
ontologies,  2nd ed. Berlin: Springer, 2009.  

Essence (as defined by rigid intensional properties)
–  A ‘student’ : not a class but a time-indexed property of a person

Identity (criteria to clearly distinguish individuals)
–  The identity of a building as individual does not depend on its changing use
 
Unity (parthood)
–  A crowd of humans vs a group having a plan

Dependence (one instance implies the existence of another one)
–  No human without a birth and no birth without a human

Modelling Best Practices

– Property inheritance, quantifiers, multiple statements on same properties
– Rich controlled vocabularies (researchers) but concise ontology (semantic 
engineers)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Les ontologies fondationnelles 
comme outils permettant l’affinement et la vérification de la 

conceptualisation d’un domaine de discours.

Descriptive Ontology for Linguistic and Cognitive Engineering (DOLCE) – a foundational 
ontology designed in 2002 in the context of the WonderWeb EU project, developed by 
Nicola Guarino and his associates at the Laboratory for Applied Ontology (LOA) – 
WonderWeb Deliverable D18, p.14

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Generic, domain related core ontology

DOLCE + Descriptions and Situations
& object-oriented modelling principles

Research agenda

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Generic, domain related core ontology

DOLCE + Descriptions and Situations
& object-oriented modelling principles

CIDOC CRM SDHSS

Research agenda

http://creativecommons.org/licenses/by-nc-sa/4.0/
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The CIDOC CRM ( ISO21127:2006 )
A semantic framework that provides interoperability 

between different sources of cultural heritage information

participate in

E39 Actors

E55 Types

E28 Conceptual Objects

E18 Physical Thing

E2 Temporal Entities

E
41
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location

atwithin
E53 Places

E52 Time-Spans

Stephen Stead (2008)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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crm:E2 Temporal Entity

sdh:C2 Entity Quality sdh:C2 Epistemic Situationcrm:E4 Period

● Length of a bridge
● Color of a bicycle

● Weather in Paris in March 
2024

● Economic activity of 
France in 2023

crm:E5 Event

crm:E7 Activity

SDHSS

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Social
representations

Individual
minds

Individual
minds

Social
representations

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Humanities and
Social Sciences

Material and
biological
phenomena

Social 
phenomena

Mental 
phenomena

Observation

Expression

 Natural Sciences

http://creativecommons.org/licenses/by-nc-sa/4.0/
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crm:E2 Temporal Entity

sdh:C2 Entity Quality sdh:C2 Epistemic Situationcrm:E4 Period

sdh:C4 Intention

sdh:P7 
is intention of

sdh:C7 Intentional State sdh:C10 Intentional Event 

crm:E21 Person
sdh:C25 Intentional

Collective

sdh:P7 
is intention of

SDHSS

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Generic, domain related core ontology

Domain related extensions

DOLCE + Descriptions and Situations
& object-oriented modelling principles

CIDOC CRM SDHSS

CRMgeo

Society
& Law
(SDHSS)

CRM
Archaeo

FRBRoo

CRMsoc
Education &
Universities

(SDHSS)

Literary life
(SDHSS)

Ships &
navigation

(SDHSS)

Research agenda

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Research specific data model 

Research data

Foundational ontologies 
& modelling best practices

Generic, domain related core ontology

Domain related extensions

DOLCE + Descriptions and Situations
& object-oriented modelling principles

CIDOC CRM SDHSS

CRMgeo

Society
& Law
(SDHSS)

CRM
Archaeo

FRBRoo

CRMsoc
Education &
Universities

(SDHSS)

Literary life
(SDHSS)

Ships &
navigation

(SDHSS)

Projects’ research specific extensions

Interoperable research data

Research agenda

Research agenda

Application profiles

http://creativecommons.org/licenses/by-nc-sa/4.0/
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3. L’implémentation
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3. L’implémentation

Une infrastructure distribuée,

des collaborations nationales et internationales

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Le projet symogih.org (2008-2018)

http://symogih.org

http://creativecommons.org/licenses/by-nc-sa/4.0/
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http://siprojuris.symogih.org

SPARQL Endpoint

Défi données MaDICS-ADOC 2018 : tinyurl.com/data-challenge-2018

Enrichir et exploiter un corpus de données historiques 
publiées sous forme de LOD.

Le projet SIPROJURIS. 
Système d’information des professeurs de droit (1804-1950) 

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://tinyurl.com/data-challenge-2018
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SPARQL – endpoint B3Kat
Bayerische Staatsbibliothek, Bibliotheksverbund 
Bayern, Kooperative Bibliotheksverbund 
Berlin-Brandenburg
https://lod.b3kat.de/doc/sparql-endpoint 

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://lod.b3kat.de/doc/sparql-endpoint
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Utiliser les métadonnées des bibliothèques 
pour répondre à une question de recherche

http://creativecommons.org/licenses/by-nc-sa/4.0/
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ontome.net
OntoME

http://creativecommons.org/licenses/by-nc-sa/4.0/
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http://creativecommons.org/licenses/by-nc-sa/4.0/
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Maritime History:
https://ontome.net/namespace/66

http://creativecommons.org/licenses/by-nc-sa/4.0/
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ontome.net

http://creativecommons.org/licenses/by-nc-sa/4.0/
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ontome.net
OntoME

http://creativecommons.org/licenses/by-nc-sa/4.0/
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geovistory.org

Geovistory : un nouvel environnement virtuel de recherche 

construit dans une logique de graphe sémantique collaboratif

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Geovistory : a VRE for HSS research … 

geovistory.org

http://creativecommons.org/licenses/by-nc-sa/4.0/
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 … open and connected to the Semantic Web.

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Semantic Data for Humanities

Projet de publication de données de la recherche  sémantifiées 

animé par l’ABES et le LARHRA

https://dataforhumanities.org/sparql-endpoint/prelib-v1

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://dataforhumanities.org/sparql-endpoint/prelib-v1
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PRELIB

Projet de recherche en littérature de langue bretonne

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://mshb.huma-num.fr/prelib/
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http://creativecommons.org/licenses/by-nc-sa/4.0/
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Conclusion

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Faire levier sur les LOD 

pour partager les données issues de la recherche en SHS

VIAF®
Virtual

International
Authority File

 

http://creativecommons.org/licenses/by-nc-sa/4.0/
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OntoME

Construire collectivement la méthodologie et l’infrastructure nécessaires

http://creativecommons.org/licenses/by-nc-sa/4.0/
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https://lod-cloud.net/ 

Un jour une portion importante des données de la recherche en SHS 
seront une partie intégrante et substantielle du web sémantique ?

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://lod-cloud.net/
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CIDOC CRM Extensions for Research Data Production and Reuse. Thomas 

Riechert e.a., Professorale Karrieremuster Reloaded, HTWK Leipzig / OA-HVerlag, 

pp.73-102, 2024, 978-3-96627-050-2. ⟨10.33968/9783966270502-05 . ⟩

● Données ouvertes liées et recherche historique : un changement de paradigme. 

Humanités numériques, 2023, 7, ⟨10.4000/revuehn.3349 . ⟩

● Données liées ouvertes et référentiels public : un changement de paradigme pour 
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