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1. IT Applications

✓ Semantic (Multilingual) Search Engine

✓ (Multilingual) Content Management Systems

✓ (Multilingual) Specialized Encyclopaedias

✓ Knowledge Capitalization

✓ Semantic web

➥ Operationalization of Terminology

☞ Computational Representation of the Conceptual System: Ontology
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(Multilingual) Content Management System & Semantic Search Engine
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The explicit representation of concepts strongly impacts Terminology in

its principles and methodology

Ontological Turn of Terminology
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◼ Set of terms
Set of specialized lexical units

Agreement

A specialized lexical unit is a lexical unit which designates a specialized 
knowledge

◼ Science
Science studying term, term formation, term definition in relation to 
domain knowledge

2. Terminology: definition

◼ Concept
Unit of knowledge

◼ Term
Verbal designation of a concept
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Different Needs / Objectives / Problems

➥ Different results

Choose an approach that fits your problem

➥ Different approaches

7

2. Terminology

Is every specialized lexical unit a term?

- must be translated

- is the designated knowledge a concept?

Translator

Engineer

- Explicit representation of the conceptual system

- « Denomination » of concepts

☞ Formal Languages
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2. Terminology: a double dimension

“The Machine Tool: an Interlingual dictionary of basic concepts”   E. Wüster

- Terms?

- Concepts?

- Definitions?

1898-1977
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Definition (representation) of the concept 
in an artificial (formal) language

9 / 
20

Terms

Definition (explanation) of the concept (term) in natural language

Concept

?

2. Terminology: a double dimension
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2. Terminology: 3 hypotheses

a term is a designation of a concept

Linguistics 

Ethylenediaminetetraacetic acid (EDTA) is a
substituted diamine and a versatile compound
in household with industrial applications. EDTA
chelates metal divalent cations like calcium,
magnesium, zinc, copper, manganese by
forming metal-EDTA complexes. It finds its
application in cleaning products and detergent
formulations. In paper and pulp industries, EDTA
reduces the adverse effect of metal ions on
bleaching.

Domain Knowledge

(HO2CCH2)2NCH2CH2N(CH2CO2H)2 “ethylenediaminetetraacetic acid”

Discourse on Knowledge

Hypothesis 1: 

Hypothesis 2: a concept is extra-linguistic

10
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2 different semiotic systems They do not match

◼ term and concept name (identifier) are different

Consistent reasoning: 

moving from premises to 
logical consequences

Hypothesis 3: 
definition is an operation that puts in equivalence a sign, the definiendum or defined, with
a well-formed formula of signs called definiens or defining.

◼ no concept in text

◼ the definiendum can be substituted by the definiens (salva veritate)

◼ definiendum and definiens belong to the same semiotic system

11
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◼ a concept cannot be defined in natural language

◼ definiendum and definiens belong to the same semiotic system

◼ concept is extra-linguistic

an explanation in natural language of what a concept is, 
is not a definition of the concept



2 types of definition

Lexicographic definition (definition of word)

“As for the lexicographical definition, it concerns only the signs of a

language: it explains meanings while trying to distinguish, not concepts

and classes of things, but meanings and classes of use of signs."

  A. Rey, La terminologie : noms et notions, p. 41

Terminological definition (definition of thing)

“From Aristotle's ontological definition to the constructive (functional)

definition of mathematics, we remain on the same ground: we do not

define words, but terms organized into structured systems and

reflecting a conceptual, formal (consistent) organization, whether or not

it is considered as reflecting the very structures of being."

  A. Rey, La terminologie : noms et notions, p. 41

?

12
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terma

concepta Representation of the concepta by a descriptive statement 

Expression of the descriptive statement in natural language
definition of thing

formal definition

of the concept

Linguistic

Extra linguistic

d
es
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n

a
ti

o
n exp

ressio
n
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1

2

3

4

Concept Definition vs Term Definition?

◼ What is a concept? ◼ In which language?

◼ Are all languages equivalent?◼ Are there different types/theories of concept?

◼ Are there any environments?◼ Are they all equivalent?

computer-readable

Ontology
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3. Concept in ISO and Knowledge Engineering

1

2

✓ Understanding the “World”

✓ Organizing the objects

Concept: Unit of knowledge about….   a plurality of things

14
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3. ISO Theory of Concept
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Human communication

"Terminology work according to this document is concerned with terminology used for unambiguous
communication in natural language, in particular special languages. The goal of terminology work as
described in this document is, thus, a clarification and standardization of terminology for communication
between humans.” [ISO/FDIS 704:2022(E)]

“Terminology work can also support knowledge modelling, information modelling, data modelling and
classification, but this document does not cover these fields.” [ISO/FDIS 704:2022(E)]

"The preparation of this International Standard brought to light an
urgent need to review the family of terminological standards ISO
704, ISO 1087, ISO 17115 and EN 12264 in order to clarify the
relations between concept, generic concept, specific concept,
object, class, instance, designation and formal representation. This
also applies to the forthcoming edition of ISO/TR 24156 (all parts).”
[ISO 1828:2012]

Computer Science?

16
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X

Concept ISO 1087:2019(E) - ISO/FDIS 704:2022(E)

concept
unit of knowledge created by a unique combination of characteristics

individual concept
concept that corresponds to a unique object

general concept
concept that corresponds to a potentially unlimited number of 
objects which form a group by reason of shared properties

object

“the characteristics that make up a concept can themselves be concepts” [704]

‘Eiffel Tower’ { ‘Eiffel Tower’ }

<Mortal> = { /mortal/ }

Logic
Epistemology

17
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Relation ISO 1087:2019(E) - ISO/FDIS 704:2022(E)

concept relation
relation between concepts

hierarchical relation

O : set of objects
C : set of concept

associative relation

generic relation

partitive relation

sequential relation

…

generic relation: C x C
instance relation: O x C
partitive relation: O x O
associative relation: O x O

Logic
Epistemology

18
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4. Knowledge Engineering Theory of Concept (Ontology)
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“Ontologies are used to capture knowledge about some
domain of interest. An ontology describes the concepts in
the domain and also the relationships that hold between
those concepts. Different ontology languages provide
different facilities”

“A Practical Guide to Building OWL Ontologies Using Protégé 4 
and CO-ODE Tools Edition 1.3 ”

Matthew Horridge

“An ontology is a shared description of concepts and relationships of a domain 

expressed in a formal and computer readable language” 

Ontology

C. Roche

20
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Goal: Organising the objects with populate the world into classes according to the
relationships that linked objects together

An object is not defined by its “nature“, but by its relations with other objects

21
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Change your way of thinking

22
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5. Translating the ISO principles into KE

◼ a concept is a unique combination of essential characteristics

◼ a characteristic is an abstraction of a property

◼ a property is a feature of an object

◼ an object is anything perceivable or conceivable

◼ an essential characteristic is a characteristic of a concept that is indispensable to understand 
that concept

2

1
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https://protege.stanford.edu/

Protégé is a free, open source ontology editor written in Java and developed at Stanford University. 

More than 300,000 users are registered.

24

https://protege.stanford.edu/
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Column-krater: Named for its column-like handles, the column-krater is first known from Corinthian examples dated to
the late seventh century. It is regularly produced by Athenian potters from the first half of the sixth-century until the
third quarter of the fifth. It seems from graffiti on Athenian red-figure examples that the vessel was referred to as
Korinthios or Korinthiourges.

Volute-krater: The volute-krater is named after its handles. The François Vase is a famous and early example, but the
typical Athenian form occurs only later in the sixth century, with the handles tightly curled so that they look like the
volutes on Ionic columns. The shape is also found in metal. Over the course of the fifth and fourth centuries, examples
become slimmer, and Apulian volute-kraters from South Italy are particularly elaborate.

Calyx-krater: The handles of the calyx-krater are placed low down on the body, at what is termed the cul. Their upward
curling form lends the shape an appearance reminiscent of the calyx of a flower, hence the name. The earliest known
example was possibly made by Exekias in the third quarter of the sixth century. It continues to be produced, mainly in
red-figure, becoming more elongated over the course of the fifth and fourth centuries.

Bell-krater: The latest of the four krater-types, it first occurs in the early fifth century, and is not found decorated in black-
figure. It is named for its bell-like shape, perhaps originating in wood. It has small horizontal upturned handles just over
halfway up the body. Some do not have a foot, and earlier examples may have lugs for handles. Over the course of the
fifth and fourth centuries, the shape becomes slimmer.

25

http://www.beazley.ox.ac.uk/tools/pottery/shapes/kraters.htm

http://www.beazley.ox.ac.uk/tools/pottery/shapes/kraters.htm
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Krater with neck 
and with column-

like handles.

Krater with neck 
and with volute-

like handles.
Krater without neck, with 
upward curling handles 

placed high on the body.
Krater without neck, with 
upward curling handles 
placed low on the body.

definition

definition

definition

definition

Large open container with a 
foot, used in ancient Greece 
for mixing wine with water.

Definition in natural language

<Vessel> +
/for mixing wine with water/ +
/with open mouth/ +
/with foot/ +
/with handles/

Definition in formal language

Ontology of Kraters
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Class definition
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Protégé

Ontology of Kraters

How to define the Bell_krater in Protégé?
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Building an OWL Ontology using Protégé: Property restriction

hasPart

Column krater

Relationships between individuals

hasPart

hasPart

hasPart

open mouth

neck

handle

handle

foot

hasPart

Essential characteristics cannot be directly represented in DL
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Essential Characteristic: Property Restriction
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for mixing wine and water?

for storing and transport?

Essential Characteristic: Property Restriction

Krater

Amphora
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Competency Questions

What is the difference between a column krater and a bell krater?

Formal definitions:
Definition of class does not rely 
on essential characteristics

Essential characteristics 
are not represented
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“Krater with a clearly defined neck and volute-like handles.”@en

skos:definition

rdfs:label

“volute krater”@en

skos:note “…..”@en

rdf:type

Term

status
prefLabel

Terms as individuals

rdfs:subClassOf

Krater

designates

Volute_Krater

The Linguistic Dimension?

volute_krater

rdf:type

Concept

Volute_krater Volute_krater

URI

Krater

rdfs:subClassOfrdf:type

Concept

The same URI can be both a class and an individual

rdf:type
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34

https://www.w3.org/2016/05/ontolex/Ontolex-Lemon: Lexicon Model for Ontologies

Ontologies are an important component of the Semantic Web but current standards such as OWL only support the addition of a simple label
to entities in the ontology. It is not currently possible to add inflected forms, different genders, usage notes or create a full lexical resource
such as Princeton WordNet.

The Linguistic Dimension?

https://www.w3.org/2016/05/ontolex/
http://www.w3.org/TR/owl-features/
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2

Raises tricky issues

◼ essential characteristics?  

◼ linguistic dimension?

◼ expert way of thinking?

35

1

5. Translating the ISO principles into KE
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O = { objects }
C = { concepts }

generic relation: C x C
instance relation: O x C
partitive relation: O x O
associative relation: O x O

?

object

concept

concept

individual concept general concept

LOK

conceptual relation 

hierarchical rel. associative rel.

relation (LOK)

36LOK: Language for Ontoterminological Knowledge

1

2

6. Implementation of the ISO Principles
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◼ A concept is defined as a unique combination of
essential characteristics

<Seat for one person> ::= <Seat> + /one person/
<Seat with feet> ::= <Seat> + /with feet/
<Seat with back> ::= <Seat> + /with back/
etc.

◼ Multiple hierarchy => multiple inheritance

<Seat for one person with feet with back without arm>

is-a <Seat for one person>
is-a <Seat with feet>
is-a <Seat with back>
etc.

◼ Essential characteristics are structured into
axes of analysis and are exclusive each other

Back = { /with back/ /without back/ }
Feet = { /with feet/ /without feet/}
etc.

OntoTerminology Editor

Terminology

Linguistic dimension Conceptual dimension

Ontoterminology: Terminology whose conceptual system is a formal Ontology

http://ontoterminology.com/

Ontology

◼ Relation

generic relation: C x C
instance relation: O x C
partitive relation: O x O
associative relation: O x O

Ontoterminology standardizes the only thing that can be standardized,
namely knowledge of the field, and preserves what must be preserved,
namely linguistic diversity

37

http://ontoterminology.com/
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Tedi proposes only the valid options 

(checking « on the fly »)

Relations

Generation of 

concept names

Time period 

management

External 

resources

Formal definition

Hierarchical 

conceptual 

relationship

40
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Automatic generation of patterns 

of definition in natural language 

Automatic calculation of 

terminological hypernyms, 

hyponyms, synonyms for 

every term

Automatic calculation of 

terminological equivalents

Terminological 

hypernymy

Time period 

management

Status

41
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Export:

Protégé

RDF (OWL, SKOS, OntoLex-Lemon)

HTML

Conceptual
dimension

Linguistic 
dimension

Object
dimension

45
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The explicit representation of concepts (ontology) strongly impacts & clarifies Terminology

in its principles and methodology

Ontological Turn of Terminology

Conclusion

Linguistic

◼ Term (given)

◼ Definition of term (NL):  definition of thing 

Clear separation of the 2 semiotic systems

Conceptual

◼ Concept name (built)

◼ Definition of concept (Formal language)

46
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https://fr.wikipedia.org/wiki/Pere_Borrell_del_Caso

End

Any questions?

ISO Protégé Tedi

Concept theory essence descriptive essence

Computational no yes yes

Logical no yes yes

methodology yes*1 no*2 yes*3

*3 implemented: term guided*1 ISO 704 *2 not implemented

47
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