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1.

The symogih.org project :

a collaborative VRE
in the context of the Semantic Web

and the FAIR principles

http://creativecommons.org/licenses/by-nc-sa/4.0/
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LOD diagram (2011) 

by Anja Jentzsch - Own work, CC BY-SA 3.0 https://commons.wikimedia.org/w/index.php?curid=16574061

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

SPARQL Endpoint

http://creativecommons.org/licenses/by-nc-sa/4.0/
http://symogih.org/?q=node/81&lang=en
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The symogih.org project’s modelling patterns (more then 150 in 10 years)

Patterns tree

http://creativecommons.org/licenses/by-nc-sa/4.0/
http://symogih.org/?q=type-of-knowledge-unit-classes-tree
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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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2.

Modelling historical factual information

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.”

Letter by A to B, 11 March 1616    /   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

A relevant distinction : information is not knowledge

Historical factual information

Historical knowledge

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


Francesco Beretta (CNRS/Université de Lyon), 10 November 2020 CC BY-NC-SA 4.0 11

Information is not knowledge : DIK(W) pyramid

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Factoids : the content and perspective of the sources

http://creativecommons.org/licenses/by-nc-sa/4.0/
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<p corresp="Info94542">In 1592, <rs ref="Actr161">he</rs> [Galileo 
Galilei] moved to the <name ref="CoAc54">University of Padua</name> 
where he taught geometry, mechanics, and astronomy until 1610.</p>

Mentions of states of affairs in the text: 
Galileo Galilei taught mathematics at the University of Padua 
from 1592 and 1610

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

KCL’s Department of Digital Humanities (DDH : Prosopographies of the Byzantine 
World (PBE and PBW), Anglo-Saxon England (PASE), Medieval Scotland (PoMS), 
Anglo-Scottish cross-border society (‘Breaking of Britain’: BoB)

Michele Pasin and John Bradley, Factoid-based prosopography and computer ontologies: 
Towards an integrated approach, Literary and Linguistic Computing Advance Access published 
June 29, 2013

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Factual information as a representation of states of affairs in the world

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


Francesco Beretta (CNRS/Université de Lyon), 10 November 2020 CC BY-NC-SA 4.0 16

Galileo Galilei taught mathematics at the University of Padua
from 1592 to 1610

Modellling historical factual information with extensible modelling patterns 

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Different models for different aspects of historical knowledge production

SM

FM

FIM

KM

IPM

KPM

IPM

KPM

SM

FM

FIM

KM

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Different models for different aspects of historical knowledge production

SM
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FIM
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KPM

SM

FM

FIM

KM

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.”

Different factual information pieces → different modelling patterns:

Galileo Galilei taught mathematics at the University of Padua from 
1592 to 1610

that Galileo from 1592 resided in the city of Padua

that he was hired by and was member of the University

that he held the title of professor regardless of whether or not he 
was effectively teaching

The FAIR data challenge : 

modelling factual historical information,
then reusing it for a different research agenda

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Professor Country
is citizen of

Merchant Country
is citizen of

The issue of the suitable conceptualization

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Person Country
is citizen of

Professor Merchant

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Person Country
is citizen of

Social
role

has
social role

The issue of the suitable conceptualization

Professor Merchant

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Person Country
is citizen of

Role

has
social role

Person Town
is born in

Dog Village
is born in

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Person Country
is citizen of

Role

has
social role

Person Town
is born in

Dog Village
is born in

physical or biological phenomena

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


Francesco Beretta (CNRS/Université de Lyon), 10 November 2020 CC BY-NC-SA 4.0 25

Person Country
is citizen of

Role

has
social role

Person Town
is born in

Dog Village
is born in

social phenomena

The issue of the suitable conceptualization

physical or biological phenomena

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


Francesco Beretta (CNRS/Université de Lyon), 10 November 2020 CC BY-NC-SA 4.0 26

3.

Foundational ontologies

and 

historical research data

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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“In 1592, Galileo Galilei was hired by the University of Padua, where 
he taught mathematics until 1610.”

Letter by A to B, 11 March 1616    /   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

The relevant domain : historical knowledge production

Historical knowledge

Historical factual information

http://creativecommons.org/licenses/by-nc-sa/4.0/
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The focus : modelling factual information

SM
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FIM
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IPM

KPM

IPM

KPM

http://creativecommons.org/licenses/by-nc-sa/4.0/
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The issue of a suitable conceptualization :

Foundational ontologies

 

were developed to support the 

verification and improvement 

of the conceptualization of a domain of discourse.

http://creativecommons.org/licenses/by-nc-sa/4.0/
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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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« One of the goals of the WONDERWEB project is the development of a library of such 
foundational ontologies, systematically related to each other in a way that makes the 
rationales and alternatives underlying different ontological choices as explicit as possible.

Foundational ontologies are ultimately devoted to facilitate mutual understanding and inter-
operability among people and machines.

The first module of our foundational ontologies library is a Descriptive Ontology for 
Linguistic and Cognitive Engineering (DOLCE).

DOLCE has a clear cognitive bias, in the sense that it aims at capturing the ontological 
categories underlying natural language and human common-sense.

DOLCE is an ontology of particulars, in the sense that its domain of discourse is 
restricted to them. »

WonderWeb Deliverable D18, p. 2-3/13

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


Francesco Beretta (CNRS/Université de Lyon), 10 November 2020 CC BY-NC-SA 4.0 33

WonderWeb Deliverable D18, p.30 

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Descriptions and Situations (DnS)

Flux – Logos

State of affairs – Situation – Description

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Descriptions and Situations (DnS)

Flux – Logos

State of affairs – Situation – Description

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Descriptions and Situations (DnS)

Flux – Logos

State of affairs – Situation – Description

Situation Description
satisfies a

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Descriptions and Situations (DnS)

Flux – Logos

State of affairs – Situation – Description

Situation Description
satisfies a

Model social entities, roles, collectives, etc.

« If you want to express the legal constraints imposed by norms and regulations on the 
domain of your ground ontology, you have to extend the latter and add to it a DnS description 
of social reality under a legal perspective. Such DnS description makes it possible to describe 
the ideal (legal) view on the behaviour of your social entities (a situation), according to a 
given legal system. […]

Reified constraints and theories are classified as social objects, which hold various properties 
like, for instance, a(n indirect) location in space and time. »

Bottazzi E., Catenacci C., Gangemi A., Lehmann J.(2006), p. 194-195

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

Descriptions 
and 
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DnS

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Bottazzi E., Catenacci C., Gangemi A., Lehmann J.(2006) (from pre-
print, not in published version)

DOLCE

Descriptions and Situations – DnS

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

=

DOLCE Lite PLUS 

 

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Whose collective intentionality is to be modelled? 
Scientific knowledge and social representations

http://creativecommons.org/licenses/by-nc-sa/4.0/
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c.DnS : epistemological layering

http://creativecommons.org/licenses/by-nc-sa/4.0/
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4.

The CIDOC CRM

and 

factual historical information conceptualization

http://creativecommons.org/licenses/by-nc-sa/4.0/
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CRMsoc : Model for Social Phenomena

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
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http://creativecommons.org/licenses/by-nc-sa/4.0/
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Stephen Stead (2008). Cf. Doerr M. (2003), fig. 4, p. 81

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Integration of factual information 

http://creativecommons.org/licenses/by-nc-sa/4.0/
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« The CIDOC CRM on the other hand does not include a general 
construct to model time periods during which certain properties of an 
object are static. 

The CRM encourages the description of transitions rather than the 
states or situations in between them. 

This approach was inspired by considerations of modern physics, 
which considers Events as complex interactions with non-negligible 
temporal extent, leading into phases of stability with fuzzy (if any) 
temporal boundaries. 

The observations necessary to acquire knowledge can themselves be 
regarded as Events that are part of the observed system.

It seems that an analogous argument can be applied to historical 
research. » 

Doerr M., Hunter J., Lagoze C. (2003)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Person Country
is citizen of

Role
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social phenomena

CIDOC CRM
physical or biological phenomena

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Person Country
is citizen of

Role

has
social role

Person Town
is born in
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is born in

social

physical

DOLCE + DnS = DOLCE Lite PLUS

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Bottazzi E., Catenacci C., Gangemi A., Lehmann J.(2006) (from pre-
print, not in published version)

DOLCE → CIDOC CRM :   CRM+  

http://creativecommons.org/licenses/by-nc-sa/4.0/
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WonderWeb Deliverable D18, p.25 

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

 A
p

p
el

la
ti

on
s

affect or / refer to

refer to / refine

re
fe

r 
to

 / 
id

en
ti

fy

location

atwithin
E53 Places

E52 Time-Spans

Stephen Stead (2008)

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


Francesco Beretta (CNRS/Université de Lyon), 10 November 2020 CC BY-NC-SA 4.0 55

time

before

P82 at some 
time within

P81 ongoing 
throughout

after

“i
nt

en
si

ty
”

The CIDOC CRM
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Stephen Stead (2008)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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The CIDOC CRM
P114-120 ‘Allen’ properties

(James F. Allen)

J. Holmen et Ch.-E. Ore (2010)

http://creativecommons.org/licenses/by-nc-sa/4.0/
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Time, space and participants : 
crm:E5 Event

participate in
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http://ontome.dataforhistory.org

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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http://ontome.dataforhistory.org

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