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REPRESENTATION DES CONNAISSANCES

NICOLA CARBONI



- Logic
- Ontology

- Computation

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

3+2=5
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events
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events

space

time
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vagueness
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cities

Reg.

Reg. IX.
XIV.

Circus Flaminius

Reg. V.

-. Esquiliae
-Trans .

Tiberim | Y |

---------

The Succesive Stages
in the
Growth of the City
Peces Rorrsri Arliga
0 500 1000 2000
Veres
c 500
The Palaline Ci

| Piscina Publica

N 2 The Seplirmoni
—_— Limits of the Four Regions. S U AR
------------------- Limits of the Fourteen Regions. The Servian Ci

Wall of Aurelian.
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concrete and abstract objects
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social objects
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social objects

Représentation des connaissances 202 |-22



social objects
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social objects
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models
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models

Inte%e 1 nterface Intgrface 3
% Module 1 % Module 2

-~ -~ -
— = - -
- oo s e = R

s’ N ~
{ Implementation 1 ' % Module 3 o sl
S L L et :
7z <3S i ~ 7’ = } Ea = ~ E
{  Implementation3 ' | Implementation3.1 ;

these belong to .
implemmentation model, | ______ ... _______}

not the design model
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models

National Parliaments

European European Court
3
Central Bank of Auditors

curopean Court

Council )
of Justice’ of Ministers

President

European
Parliament

!

Legislative branch —3» elects / appoints / decides on 1: Elections are every 5 years. The right to vote may be ditterent degpending on the country
2: State chamber. Convenes in varying composition depending on the policy area.

——P[ Legislation j

Enfranchised people (according to the electoral laws of each country)

|| Executive branch —» membership Each country is represented by one member per department
o —3= proposes 3: Each country is reprasented by one member
- Judicial branch 4: The Eurcpean Central Bank is composed cf representatives of the national central banks.

Its Board is elected by the European Council on the proposal of the Cocuncil of Ministers
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models

THE DEWEY DECIMAL SYSTEM

X B2

200
=y RELIGION i LANGUAGES

KNOWLEDGE SCIENCES
900

600 ARTS & 800 HISTORY &
TECHNOLOGY CECREATION LITERATURE GEOGRAPHY

—

— -A\_/
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semantic net

Vertebra Cat “> Fur

Animal «—— Mammalé—————*i — Bear

IS a
IS an

Whale

lives in hve5|n

Fish S \Water
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frame

Crime scenario
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winter

Al HAS A LONG HISTORY OF BEING “THE NEXT BIG THING"...

Timeline of Al Development

Popularity * 1950s-1960s: First Al boom - the
age of reasoning, prototype Al

developed
Explosive * 1970s: Al winter |

Growth * 1980s-1990s: Second Al boom: the

age of Knowledge representation
(appearance of expert systems

capable of reproducing human
decision-making)

* 1990s: Al winter |

* 1997: Deep Blue beats Gary
Kasparov

New Hopes

Inflated

Hype
Al winter Il

= 2006: University of Toronto

|
|
|
:
Al winter | | :
| develops Deep Learning
E
|
|
|

Birth

* 2011: |BM’s Watson won Jeopardy

* 2016: Go software based on Deep
Learning beats world’s champions

1950 1956 1974 1980 1987 1993 Time
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}F’E Nonie's Leonardo Dicaprio Art Page - Netscape

File Edit Yiew Go Communicator Help

| - A 4 2 W o & @

Back Fonward Reload Home Search  Netscape i Security Stop
';,,&'Bookmarks ,A Location: |http: / www. geocities.com/Hollpwood/9984/

Ylouie's

Hello and Welcome to Nenie'’s Leonardo Dicaprio Art Page !

So, You must be wondering - WHAT IS LEO ART ANYWAY 7!

We]l The answer ls/:’e'ry simple folks. It's a co]lectlon of plctures

vae made from alot of other plctures rﬂuch are usually spread all
/ aroumlﬂthe net. / "

I’ve started domg these plctures after I've got some photo-edltmgl«\s

b4

= == IDocumént Done _| it '}b @@ =70
| Sla“””% Nonie's Leonardo Dic... ng 00:37
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Information organisation

Type of information

NBA Draft Comm, FIVE $1.000 Holyfield

Wimbledon Winners Click Now! vs. Tyson

w’ % . ¥ Prolessor Mack's Wonderous Wehb Page - Netscape
i ~ Ll
® 4

search | options

Yellow Pages - People Search - Maps - Classifieds - News - Stock Quotes - Sports Scores

¢ Arts and Hunamties ¢ News and Media [Xira!]
Architecture, Photography, Literature... Cutrent Events, Magazines, TV, Newspapers...
¢ Busmess and Economy [Xira!] ¢ Recreation and Sports [Xira!]
Companies, Investing, Employment... mports, Games, Travel Autos, Outdoors...
¢ Computers and Intermet [Xira!] ¢ Reference
Internet, WWAW, Softwrare, Multimedia. .. Libraries, Dictionaries, Phone Numbers...
¢ Fducation ¢+ Regional
Urniversities, K-12, College Entrance... Countries, Regions, 1.5, States...
¢ Entertamment [Xira!] ¢ Science
Cool Links, Movies, Music, Humor... C3, Biology, Astronomy, Engineeting. ..
¢ Government ¢ Social Science
Military, Politics [Xiral], Law, Taxes... Anthropology, Sociology, Economics...
¢ Health [Xtra!] ¢ Society and Culture
Medicine, Drags, Diseases, Fithess... People, Envirtonment, Religion...

Directory Information
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Information organisation

Web crawling

HTML
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Information integration

Problem: homonym
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Information integration

Problem: polysemy
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Knowledge Representation
Linguistic

f|
\

Tree

Forest

i
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Knowledge Representation

Categorisation: what is a chair
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Knowledge Representation

Categorisation: what is a chair
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The Semantic Web Technology Stack
(not a piece of cake...)

Most apps use only a subset of the stack

Querying allows fine-grained data access

Standardized information exchange is key

o"
-

p
w
Linked Data uses a small "w.‘
selection of technologies
™~
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Information integration

RDF: Resource Description Framework

* Data model: RDF
* Semantics: RDFS (Schema)
* Syntax: Turtle / RDFa/ RDF-XML
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Information integration

RDF: Resource Description Framework

* 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 hame, a webpage etc.

* Properties describe relationships between resource

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

n Représentation des connaissances 202 |-22



{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.orqg/
cidoc-crm/E21 Person'/>

<rdfs: label=Jacopo Torni</rdfs: Llabel>

<crm:P1291 1s subject of rdf:resource="https://

collection.1itatti.harvard.edu/resource/person/
A00001629/holl1is" />

<crm:P1 is identified by>A00001629</
crm:P1_1s_1dentified_by>

<owl:sameas rdf:datatype="http://www.w3.0rqg/2001/
XMLSchema#anyURI">http://www.wikidata.org/entity/
02632655</owl:sameas>

<skos:preflLabel>Torni, Jacopo</skos:preflLabel>
</rdf:Description>
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<http://vocab.getty.edu/ulan/5001 1 5892>
<http:/Iwww.w3.orgl/ 1 999/02/22-rdf-syntax-nsHtype>

<http://lwww.cidoc-crm.org/cidoc-crm/E2 | _Person>

<http:/lwww.w3.0rg/2000/0 | /rdf-schema#label>

“Jacopo Torni”

<http:/Iwww.w3.0rg/2002/07/owlH#sameas>
“http://Iwww.wikidata.orglentity/ Q2632655 M<http:/lwww.w3.0rg/200 | IXMLSchema#anyURI>"
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http://www.w3.org/2002/07/owl#sameas

Information integration

RDF: Resource Description Framework

* 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.w3.0rg/200 |/ XMLSchema#decimal>
* dates - " 1982-08-30"AM<http://www.w3.org/2001/
XMLSchema#tdate>

* String - “Jacopo Torni”
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<https://collection.1itatti.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.w3.0rg/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.cldoc—crm.org/cidoc—crm/P87_1s _1identified by> <https://collection.itatti.harvard.edu/
resource/institution/P00006239/Ravello/Lng> .
<https://collection.itatti.harvard.edu/resource/institution/Ravello/P00006239> <http://
www.cldoc—crm.org/cidoc—crm/P87 _1s_identified_by> <https://collection.itatti.harvard.edu/
resource/institution/P00006239/Ravello/ lat> .
<https://collection.itatti.harvard.edu/resource/institution/P00006239/Ravello/lng> <http://
www.w3.0rqg/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.w3.0rqg/2000/01/rdf-schema#label> "14.6125143" .
<https://collection.itatti.harvard.edu/resource/institution/P00006239/Ravello/lng> <http://
www.cldoc—-crm.org/cidoc—crm/P2_has_type> "Longitude" .
<https://collection.itatti.harvard.edu/resource/institution/P00006239/Ravello/lat> <http://
www.w3.0rqg/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.w3.0rg/2000/01/rdf-schema#label> '"40.6480381" .
<https://collection.itatti.harvard.edu/resource/institution/P00006239/Ravello/lat> <http://
www.cldoc—-crm.org/cidoc—crm/P2_has_type> "Latitude" .
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has current is identified by

Institute residence

is identified by is identified by

Longitude
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Knowledge Representation

About the object

“An ontology is a formal, explicit specification of a shared conceptualization.”

“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

O
o | D
O
O O O O O O ©

Ontology

Knowledge

O 0O O

O O
0O o 0O o

O O O
O o®
0O o
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Knowledge Representation

Ontological commitment

O 0O O
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Knowledge Representation

Classes and properties

“A category of items that share one or more
Class 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

An instance of a class is a real world item that fulfils
the criteria of the intension of the class
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rdf:about="http://vocab.getty.edu/

ulan/500115892"
rdf:resource="http://www.cidoc—-crm.orqg/
cidoc-crm/E21 Person"
Jacopo Torni
rdf:resource="https://
collection.1itatti.harvard.edu/resource/person/
A00001629/holl1s™

vocab.qgetty.edu/ulan/500115892> : //www. cldoc—crm.org/cidoc-crm/E21 Person>

500115892
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