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- Logic

- Ontology

- Computation

“Knowledge representation is the application of logic and ontology to the task of 
constructing computable models for some domains.” - J. Sowa
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concrete and abstract objects

3 + 2 = 5
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events
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events

time

space
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vagueness
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cities
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concrete and abstract objects
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social objects
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social objects
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social objects
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social objects

1750 today
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models
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models



Représentation des connaissances 2021-22

models
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models
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semantic net
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frame
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winter
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Type of information
Information organisation

Directory Information
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Web crawling
Information organisation
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Bank

Problem: homonym
Information integration
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Warm

Problem: polysemy
Information integration
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Albero

Legno

Bosco

Foresta

Arbre

Bois

Forêt

Tree

Timber

Wood

Forest

Baum

Holz

Wald

Trae

Skov

Linguistic
Knowledge Representation
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Categorisation: what is a chair
Knowledge Representation
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Categorisation: what is a chair
Knowledge Representation
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Web pageDocument

Person

CONCEPT

refers toauthor

has subject refers to
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• Data model: RDF

• Semantics: RDFS (Schema)

• Syntax:  Turtle / RDFa/ RDF-XML

Information integration

RDF: Resource Description Framework
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• RDF is based on the idea of identifying things using Web identifiers 

(called Uniform Resource Identifiers, or URIs), and describing 

resources.

• A resource can be identified as a “thing” we want to talk about: a place, 

a person, a name, a webpage etc.

• Properties describe relationships between resource 

• A statement declare to be composed by <s, o, p>

Information integration

RDF: Resource Description Framework
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{Subject} {Predicate} {Object}+ +

Nicola isA Person

Engine isPartOf Car

Things hasProperty Value

IRI IRI IRI
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<rdf:Description rdf:about="http://vocab.getty.edu/
ulan/500115892"> 
 <rdf:type rdf:resource="http://www.cidoc-crm.org/
cidoc-crm/E21_Person"/> 
 <rdfs:label>Jacopo Torni</rdfs:label> 
 <crm:P129i_is_subject_of rdf:resource="https://
collection.itatti.harvard.edu/resource/person/
A00001629/hollis"/> 
 <crm:P1_is_identified_by>A00001629</
crm:P1_is_identified_by> 
 <owl:sameas rdf:datatype="http://www.w3.org/2001/
XMLSchema#anyURI">http://www.wikidata.org/entity/
Q2632655</owl:sameas> 
 <skos:prefLabel>Torni, Jacopo</skos:prefLabel> 
</rdf:Description> 
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<http://www.cidoc-crm.org/cidoc-crm/E21_Person>

<http://www.w3.org/2000/01/rdf-schema#label>

“Jacopo Torni”

<http://vocab.getty.edu/ulan/500115892>

<http://www.w3.org/1999/02/22-rdf-syntax-ns#type>

<http://www.w3.org/2002/07/owl#sameas>

“http://www.wikidata.org/entity/Q2632655”^^<http://www.w3.org/2001/XMLSchema#anyURI>"

http://vocab.getty.edu/ulan/500115892
http://www.w3.org/2002/07/owl#sameas
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• Predicates can be URI or Literals 

• Literals are atomic values (strings or dates)

• A data type tells us whether we should interpret a value as string, a 

date, integer or some other type. It is recommend practice to use the 

data types defined by XML Schema

• decimals - ‘‘1.23’’ <http://www.w3.org/2001/XMLSchema#decimal>

• dates - ‘’1982-08-30’’^^<http://www.w3.org/2001/

XMLSchema#date>

• String - “Jacopo Torni”

Information integration

RDF: Resource Description Framework
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<https://collection.itatti.harvard.edu/resource/institution/P00006239> <http://www.cidoc-
crm.org/cidoc-crm/P74_has_current_or_former_residence> <https://
collection.itatti.harvard.edu/resource/institution/Ravello/P00006239> . 
<https://collection.itatti.harvard.edu/resource/institution/Ravello/P00006239> <http://
www.w3.org/1999/02/22-rdf-syntax-ns#type> <http://www.cidoc-crm.org/cidoc-crm/E53_Place> 
<https://collection.itatti.harvard.edu/resource/institution/Ravello/P00006239> <http://
www.cidoc-crm.org/cidoc-crm/P87_is_identified_by> <https://collection.itatti.harvard.edu/
resource/institution/P00006239/Ravello/lng> . 
<https://collection.itatti.harvard.edu/resource/institution/Ravello/P00006239> <http://
www.cidoc-crm.org/cidoc-crm/P87_is_identified_by> <https://collection.itatti.harvard.edu/
resource/institution/P00006239/Ravello/lat> . 
<https://collection.itatti.harvard.edu/resource/institution/P00006239/Ravello/lng> <http://
www.w3.org/1999/02/22-rdf-syntax-ns#type> <http://www.cidoc-crm.org/cidoc-crm/
E47_Spatial_Coordinates> . 
<https://collection.itatti.harvard.edu/resource/institution/P00006239/Ravello/lng> <http://
www.w3.org/2000/01/rdf-schema#label> "14.6125143" . 
<https://collection.itatti.harvard.edu/resource/institution/P00006239/Ravello/lng> <http://
www.cidoc-crm.org/cidoc-crm/P2_has_type> "Longitude" . 
<https://collection.itatti.harvard.edu/resource/institution/P00006239/Ravello/lat> <http://
www.w3.org/1999/02/22-rdf-syntax-ns#type> <http://www.cidoc-crm.org/cidoc-crm/
E47_Spatial_Coordinates> . 
<https://collection.itatti.harvard.edu/resource/institution/P00006239/Ravello/lat> <http://
www.w3.org/2000/01/rdf-schema#label> "40.6480381" . 
<https://collection.itatti.harvard.edu/resource/institution/P00006239/Ravello/lat> <http://
www.cidoc-crm.org/cidoc-crm/P2_has_type> "Latitude" .
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Institute Place

Latitude Longitude

Nameis identified byhas current 
residence

is identified byis identified by
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“An ontology is a formal, explicit specification of a shared conceptualization."

𝓛
Knowledge Representation

About the object

“logical theory accounting for the intended meaning of a formal vocabulary, i.e. 
its ontological commitment to a particular conceptualization of the world. The 
intended models of a logical language using such a vocabulary are constrained 

by its ontological commitment.  An ontology indirectly reflects this 
commitment (and the underlying conceptualization) by approximating these 

intended models”
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Knowledge Representation

About the object

WorldKnowledgeOntologyLanguage
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Knowledge Representation

Ontological commitment

WorldKnowledgeOntologyLanguage
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Knowledge Representation

Classes and properties

Class
“A category of items that share one or more 
common traits serving as criteria to identify the 
items belonging to the class. ”

“A property serves to define a relationship of a 
specific kind between two classes […] A property 
plays a role analogous to a grammatical verb, in that 
it must be defined with reference to both its 
domain and range, which are analogous to the 
subject and object in grammar.”

Property

Instance
An instance of a class is a real world item that fulfils 
the criteria of the intension of the class
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500115892 Personrdf:type

<rdf:Description rdf:about="http://vocab.getty.edu/
ulan/500115892"> 
 <rdf:type rdf:resource="http://www.cidoc-crm.org/
cidoc-crm/E21_Person"/> 
 <rdfs:label>Jacopo Torni</rdfs:label> 
 <crm:P129i_is_subject_of rdf:resource="https://
collection.itatti.harvard.edu/resource/person/
A00001629/hollis"/>

<http://vocab.getty.edu/ulan/500115892> <http://www.cidoc-crm.org/cidoc-crm/E21_Person>

http://vocab.getty.edu/ulan/500115892
http://www.cidoc-crm.org/cidoc-crm/E21_Person

