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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 Findable:

F1. (meta)data are assigned a globally unique and eternally persistent identifier.
F2. data are described with rich metadata.
F3. (meta)data are registered or indexed in a searchable resource.
F4. metadata specify the data identifier.

To be Accessible:

A1  (meta)data are retrievable by their identifier using a standardized 
communications protocol.

A1.1 the protocol is open, free, and universally implementable.
A1.2 the protocol allows for an authentication and authorization procedure, where 

necessary.
A2 metadata are accessible, even when the data are no longer available.

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.force11.org/group/fairgroup/fairprinciples
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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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Requirements for structured data interoperability :

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


Francesco Beretta (CNRS/Université de Lyon), 9 December 2018 
CC BY-NC-SA 4.0

6

Requirements for structured data interoperability :

*  Share and interlink dictionaries of identified entities (authority files or 
gazetteers) : people, places, organisations, books, …

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

Record linkage : is my Galilei your Galilei ? 

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

Record linkage : is my Galilei your Galilei ? 

Galileo Galilei :

*1564, mathematician and astronomer

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

Record linkage : is my Galilei your Galilei ? 

Galileo Galilei :

*1564, mathematician and astronomer

*1370, medicine lecturer at Florence studio

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

Record linkage : is my Galilei your Galilei ? 

Galileo Galilei :

*1564, mathematician and astronomer

*1370, medicine lecturer at Florence studio

 http://symogih.org/resource/Actr161

 http://symogih.org/resource/Actr646

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

Record linkage : is my Galilei your Galilei ? 

Galileo Galilei :

*1564, mathematician and astronomer

*1370, medicine lecturer at Florence studio

Who was Johannes Teutonicus ?

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

Record linkage : is my Galilei your Galilei ? 

Galileo Galilei :

*1564, mathematician and astronomer

*1370, medicine lecturer at Florence studio

Who was Johannes Teutonicus ?

What about places, organizations, books ?

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Requirements for structured data interoperability :

*  Share and interlink dictionaries of identified entities (authority files or 
gazetteers) : people, places, organisations, books, …

*  Share controlled vocabulaires (thesauri and taxonomies of ‘types’) that 
are used to classify entities (and provide their identity)

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


Francesco Beretta (CNRS/Université de Lyon), 9 December 2018 
CC BY-NC-SA 4.0

15

Galilei → Mathematician and astronomer

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Galilei → Mathematician and astronomer

Mathematicians :

Louis de Broglie (1892-1987), French mathematician and physicist, 
Nobel Prize for Physics in 1929

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Galilei → Mathematician and astronomer

Mathematicians :

Louis de Broglie (1892-1987), French mathematician and physicist, 
Nobel Prize for Physics in 1929

Stephen Smale (*1930), American mathematician. His research 
concerns topology, dynamical systems and mathematical economics.

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Galilei → Mathematician and astronomer

Mathematicians :

Louis de Broglie (1892-1987), French mathematician and physicist, 
Nobel Prize for Physics in 1929

Stephen Smale (*1930), American mathematician. His research 
concerns topology, dynamical systems and mathematical economics.

Mathematics (17th century)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Galilei → Mathematician and astronomer

Mathematicians :

Louis de Broglie (1892-1987), French mathematician and physicist, 
Nobel Prize for Physics in 1929

Stephen Smale (*1930), American mathematician. His research 
concerns topology, dynamical systems and mathematical economics.

Mathematics (17th century) Mathematics (20th century)
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Galilei → Mathematician and astronomer

Mathematicians :

Louis de Broglie (1892-1987), French mathematician and physicist, 
Nobel Prize for Physics in 1929

Stephen Smale (*1930), American mathematician. His research 
concerns topology, dynamical systems and mathematical economics.

Mathematics (general concept)

Mathematics (17th century) Mathematics (20th century)
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Galilei → Mathematician and astronomer

Mathematicians :

Louis de Broglie (1892-1987), French mathematician and physicist, 
Nobel Prize for Physics in 1929

Stephen Smale (*1930), American mathematician. His research 
concerns topology, dynamical systems and mathematical economics.

Mathematics (general concept)

Mathematics (17th century) Mathematics (20th century)

SKOS

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Requirements for structured data interoperability :

*  Share and interlink dictionaries of identified entities (authority files or 
gazetteers) : people, places, organisations, books, …

*  Share controlled vocabulaires (thesauri and taxonomies of ‘types’ that 
are used to classify entities (and provide their identity)

*  Share information about entities :
a common, multi-tiered and extensible data model, i.e.
an ontology as a shared conceptualization of the ‘world’ and 
its geo-historical development (cultural heritage domain)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

Galilei moves to Padua

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

Galilei moves to Padua

Galilei is hired by the University of Padua 

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

Galilei moves to Padua

Galilei is hired by the University of Padua 

Galilei teaches mathematics...

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

Galilei moves to Padua

Galilei is hired by the University of Padua 

Galilei teaches mathematics...

Galilei has the status of professor of mathematics

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

Galilei moves to Padua

Galilei is hired by the University of Padua 

Galilei teaches mathematics...
Galilei has the status of professor of mathematics

Galilei teaches mathematics courses but he has a sabbatical year

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« In 1592, he [Galileo Galilei] moved to the University of Padua 

where he taught [mathematics] until 1610» 

[https://en.wikipedia.org/wiki/Galileo_Galilei#Reference-Sharratt-1994]

Galilei moves to Padua

Galilei is hired by the University of Padua 

Galilei teaches mathematics...

Galilei has the status of professor

Galilei teaches mathematics courses but he has a sabbatical year

During this semester Galilei regularly teaches mathematics

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


Francesco Beretta (CNRS/Université de Lyon), 9 December 2018 
CC BY-NC-SA 4.0

30

Kepler, Johannes

"1571-12-21"

Sourcing ???"Weil der Stadt"

Adopt a resource-centered model...

dbo:birthDate

dbo:birthPlace

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Birth [class E67]

"1571-12-21"

Sourcing

"Johannes Kepler 
[URI]"

… or prefer a more robust event-centered model !

crm:P98 brought 
into life 

crm:P8 took place 
on or within 

crm:P4 has time-
span 

"Weil der Stadt 
[URI]"

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


Francesco Beretta (CNRS/Université de Lyon), 9 December 2018 
CC BY-NC-SA 4.0

32

A collaborative and cumulative information system for storing historical data: 
produce, share, visualise and analyse stuctured historical data

The symogih.org project : modular system 
for historical information management

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

http://symogih.org/?q=rdf-publication

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

Data challenge 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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The symogih.org ontology

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« Galileo Galilei taught mathematics at the University of Padua
 from 1592 and 1610 »   [Dizionario biografico degli italiani, vol. 51]

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

The definition of each instance ot the data model is publicly available

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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refer to / refine
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E53 Places

E52 Time-Spans
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time

before

P82 at some 
time within

P81 ongoing 
throughout

after

“i
nt

en
si

ty
”

The CIDOC CRM
Time Uncertainty, Certainty and Duration

Event

Duration (P83,P84)
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DOI 10.1007/s00799-016-0192-4 

CRMgeo: A spatiotemporal extension of CIDOC-CRM Gerald Hiebel1 · 
Martin Doerr2 · Øyvind Eide3 

http://creativecommons.org/licenses/by-nc-sa/4.0/
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E77 Persistent item

E2 Temporal entity

E55 Type

Property
Class

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

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

http://creativecommons.org/licenses/by-nc-sa/4.0/
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VIAF®
Virtual
International
Authority File

Gemeinsame Normdatei (GND)

ABES / 
SUDOC

Interlinking URIs of 
resources

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

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


Francesco Beretta (CNRS/Université de Lyon), 9 December 2018 
CC BY-NC-SA 4.0

46

API API API API

dataforhistory.org
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Define and customize the application profile of your own project

http://ontome.dataforhistory.org

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Retrieve your project’s application profiles from an API

http://ontologies.dataforhistory.org/api/classes/project/1/json

http://creativecommons.org/licenses/by-nc-sa/4.0/
http://ontologies.dataforhistory.org/api/classes/project/1/json
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http://ontome.dataforhistory.org
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CIDOC CRM

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


Francesco Beretta (CNRS/Université de Lyon), 9 December 2018 
CC BY-NC-SA 4.0

54

CRM hist extension

CIDOC CRM

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

CIDOC CRM

Projects’ ontology

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

CIDOC CRM

Projects’ ontology

Information systems

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


Francesco Beretta (CNRS/Université de Lyon), 9 December 2018 
CC BY-NC-SA 4.0

57

CIDOC CRM
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CIDOC CRM hist - core

http://creativecommons.org/licenses/by-nc-sa/4.0/
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CIDOC CRM hist - core

hist - projects

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Data for History Consortium

Meetings

-   Lyon, November 2017 (founding meeting)

-   Lyon, May 2018

-   Panel presenting the Data for History vision and tools
at the EADH 2018 conference in Galway (December 2018)

-   Leipzig, April 2019 (planned)

The Data for History consortium

is in the process of being formally established

and is open to all interested institutions and researchers

with the aim of sharing FAIR data, best practices, tools and platforms

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

VIAF®

OntoME

dataforhistory.org
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