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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been

establishe

has the right to be represented on that committee. International organizations, governmental a

non-goverhmental, in liaison with ISO, also take part in the work. ISO collaborates closely with
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
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rights. ISQ shall not be held responsible for identifying any or all'such patent rights.

ISO/TR 24156 was prepared by Technical Committee ISO/TC 37, Terminology and other language gnd

content resources, Subcommittee SC 1, Principles and methods.

This corre¢ted version of ISO/TR 24156:2008 incorporates the following corrections.

— In 5.4 in the sentence after Figure 3, “(see Figure 1 and also 5.7)" has been changed to “(see Figurg 4
and also 5.7)".

— In 6.2} the UML notation for mdlfiplicity has been corrected from (...) to (..) in the first paragraph and in
Example 1.

— In 6.3 the UML notationfor multiplicity has been corrected from (...) to (..) at the end of the first paragraph.

al Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 2.

y the technical committees are circulated to the member bodies for voting. Publication as
al Standard requires approval by at least 75 % of the member bodies casting a-vote.

bnal circumstances, when a technical committee has collected data ©fya different kind from

ority vote of its participating members to publish a Technical Report! A Technical Report is enti
in nature and does not have to be reviewed until the datarit,provides are considered to be
d or useful.

at
brmally published as an International Standard (“state of the art”, for example), it may decide b:F a
ely

nd

the

task of technical committees is to prepare International Standards. Draft International Standafds

an

no

5 drawn to the possibility that some of the elements of this document may be the subject of patent

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=16881eb6b7345c027f0ad7c9a515c930

In

ISO/TR 24156:2008(E)

troduction

Terminology work combines elements from many theoretical approaches which concern processing, ordering,
and presentation of knowledge. The basic method of terminology work is concept analysis, which aims to
achieve a comprehensive description and presentation of concepts in a subject field. Traditionally the results

of

concept analysis in_terminology are presented in the form of one or more concept diagrams and a set of
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Mms with textual definitions.

certain properties and behaviour. The Unified Modeling Language (UML) is a widély ‘spread
ch can be used for all kinds of object modelling (information modelling, data modellingyetc.).

s Technical Report describes the application of UML graphical notation by creating a UML prd
sentation of terminological concept analysis. This UML profile uses TC 37 términology semantic
j partly replace UML semantics. This is not meant to become a replacement for tradition
grams, but should be considered as an alternative and supplementary-notation. This Technica
ant to promote the use of terminological concept analysis when déyveloping information model
dels.

b core text describes the recommendations for use of the)UML. Annex A contains a conve
ween concepts of ISO 1087-1:2000 and suggested representation in the UML.

D/IEC 19501:2005 is referenced in this Technical Repart. In ISO/IEC 19501:2005 there is no clau
j definitions”. Instead, every UML concept is described in the normative text and in a glossar
erence to ISO/IEC 19501:2005 is given in thesterm list, the definition given in this Technica

D/IEC 19501:2005”.

bbject-oriented programming, graphic techniques are used to describe entity types which’are characterised

language

file for the
5 to extend
bl concept
| Report is
5 and data

r'sion table

se “Terms
y. When a
Report is

bpted from the descriptive text in ISO/IEC 19501:2005. Therefore, the definition is noted “Adapted from
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uidelines for using UML notation in terminology work
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s Technical Report gives guidelines for using a subset of the Unified Modeling Language

bd for this purpose. The representation of concepts and concept relations used in(terminolog
responding entities in the UML is described.

s Technical Report does not describe the UML and its general use in depth,{These matters are
. ISO/IEC 19501.

s Technical Report does not describe the principles and methods of.tetminology work. This is
D 70441,

Normative references

e following referenced documents are indispensable for the application of this document.
erences, only the edition cited applies. For undated references, the latest edition of the
cument (including any amendments) applies.

D 1087-1:2000, Terminology Work — Vocabulary — Part 1: Theory and Application

D/IEC 19501:2005, Information technoldgy — Open Distributed Processing — Unified Modeling
ML) Version 1.4.2

Terms and definitions

minological concept model
resentationtofra concept system [ISO 1087-1:2000] by means of a formal language (3.5)

imageof a defined part of a terminological concept model (3.1)

hcept'model view

, UML, to

resent the results of terminological concept analysis. It describes how object modelling technigyies can be

y work by

covered in

covered in

For dated
referenced

Language

- the purposes of this document, the terms and definitions given in ISO 1087-1 and the following apply.

3.3
constraint
semantic restriction of model elements

NOTE 1 Adapted from ISO/IEC 19501:2005.

NOTE 2

mo

EXAMPLE 1

delling, constraint can be used to show how relationships interact and how they are delimited.

impossible [constraint {either}].

EXAMPLE 2

© 1SO 2008 — All rights reserved

A constraint is used to restrict the possible options for a class or a relationship. In terminological concept

There are two associative relations from a concept, but if one of them is present the other one is

In a generic relation, no more specific concepts than those stated are possible [constraint {complete}].
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3.4

core concept
concept [ISO 1087-1:2000] that has focus of interest in a group of related concepts

3.5

formal language
language with a defined set of allowed symbols and a precise definition of which strings composed from these
symbols are considered syntactically correct and interpretable in formal logic

NOTE A formal language is not meant to be spoken. Its purpose is to assure exact communication of information, e.g.

between co
EXAMPLE

3.6
multiplicit

mputer systems, and between man and computer

OWL.

Yy

specificatipn of the range of allowable numbers that a set may assume

NOTE 1

NOTE 2
to. If the rar

EXAMPLE
EXAMPLE

mouse. It h
mouse has

Adapted from ISO/IEC 19501:2005.

In terminological concept modelling, multiplicity specifies how many objects a €ertadin concept may corresp
ge of numbers specified by the multiplicity includes zero (0), the object is optional.

A characteristic of a month is that it is a period of 28-31 days (28-.31).

4 A mouse (pointing device) may or may not have a ball, depending on whether it is a mechanical or opf
s zero balls or one ball (0..1). In that case the multiplicity itselfyis a criterion of subdivision, as a mechan|
exactly one ball (1).

4 Abbreviated terms

OwWL V

UML 4

5 Mapj

5.1 Gern

This claus
terminolog
described

Veb Ontology Language

nified Modeling Language

ping of terminological-items to UML

eral

e describeshow terminological concepts defined in 1SO 1087-1:2000 can be represented
cal concept>modelling by means of a limited set of symbols in the UML. Features that are
n this clause are outside the scope of this Technical Report.

In each p3

ragraph, the principles of how the UML symbols can be used in terminological concept modell

are described.

bnd

cal
cal

in
not

Table A.1 (Annex A) describes ISO 1087-1 terms and the corresponding UML modelling elements.

5.2 Concept

A concept should be represented by a class symbol. The designation [ISO 1087-1:2000] of the concept is
represented by the name of the class. This applies for individual concepts [ISO 1087-1:2000] as well as for

general co

ncepts [ISO 1087-1:2000].

The class symbol used to represent a concept normally has only one compartment, which contains the name
of the class (see Figure 1). The class name should be written conformant with the rules in ISO 10241. The
name should be boldface and not in italics.

© 1SO 2008 — All rights reserved
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5.3 Concept system

class name

Figure 1 — Class

ISO/TR 24156:2008(E)

A terminological concept model (3.1) is meant to depict and represent a concept system. A graphic tool

mdy store the terminological concept model in a formal language (3.5), making it possible to communicate, in
a machine-readable format, the model with conceptual data modelling, information modelling‘apd system

deyelopment.

5.4 Generic relation

A generic relation [ISO 1087-1:2000] is represented by the UML generalisation symbol.

The generalisation symbol is a line with an arrow ending with a triangle pointing towards the genefic concept
[ISPD 1087-1:2000] (see Figure 2).

There may be one arrow for'each specific concept [ISO 1087-1:2000] (see Figure 3).

generic concept

specific concept

Figure 2 — Generic relation

generic concept

/

specific concept 1

b

specific concept 2

Figure 3 — Multiple generic relation

If there is more than one specific concept, a forked arrow may alternatively be used (see Figure 4 and also

5.7).

© 1SO 2008 — All rights reserved
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A symbol
than those
also 6.3).

If all existi
Figure 5.

generic concept

T

specific concept 1 specific concept 2

Figure 4 — Multiple generic relation depicted with forked arrow

generic concept

il

{complete}

may be provided which shows that there may be more specific concepts in a special subdivisjon
depicted. This can be done by means of a constraint (3.3), named complete or incomplete (see

ng specific concepts are presented, the generic relation may be marked {complete} as showr] in

specific concept 1 spedific concept 2

specific concept 3

Figure 5 — Generic relation with all existing specific concepts presented

If there afe specific concepts (that are not presented in the graph, the generalisation can be marked
{incompletg} as in Figure 6.

generic concept

fincomplete} T

specific concept 1 specific concept 2

Figure 6 — Generic relation where not all specific concepts are presented

© 1SO 2008 — All rights reserved
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EXAMPLE Pointing devices and subtypes of them (see Figure 7).
pointing device
{incomplete} ;
touch pad computer light pen
mouse

{complete} L)
mechanical optomechanical optical
mouse mouse mouse

5.% Characteristic

Figure 7 — Generic relations between pointing devices

A ¢haracteristic [ISO 1087-1:2000] can be modelled in two ways. ©ne’way is as a separate concept with its
relation to the core concept (3.4). Semantically, a characteristic* usually consists of the relatign and the
related concept. The other way is as an attribute-value pair of\the class representing the concept jhaving the
characteristic (see Figure 8). If attributes are listed, they should be located in a separate compartmgnt.

Anlellipsis (...) may indicate {that there are attributes which are not shown in the graph (see Figure 9).

classname

attribite 1 =wvalue 1
attribute 2 =wvalue 2
attribute 3 =wvalue 3

class name

attribute 1 =value 1
attribute 2 =value 2

Figure 8 — Attribute compartment

Figure 9 — Hidden attribute

5.6 Type of characteristics

In generic relations, the type of characteristics [ISO 1087-1:2000] serving as a criterion of subdivision may be
modelled either as a class symbol following certain rules (powertype class [ISO 19501:2005]), or as an
attribute in the class representing the generic concept with expressed values in the specific concepts (see

Figure 10).

© 1SO 2008 — All rights reserved
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class name

attribute 1 =value 1
attribute 2 =value 2
attribiute 3 =value 3

Figure 10 — Attribute with value determining the subdivision

5.7 Crit

In a multid
e.g. the ¢
computer

a) A clas
such
class
When
each

The p
conce

erion of subdivision

imensional concept system, a generic concept may be specified by different criteria of subdivisi
oncept “computer mouse” may be subdivided by “means of movement detection?-or” “kind
tonnection”. Criteria of subdivision may be modelled in three different ways.

s symbol may indicate the type of characteristics, which is a criterion of subdivision. In the U
b class, specifying the criterion for specialisation, is called a powertype class. 1t is modelled a
symbol connected to the generalisation arrow with a dotted line, which sheuld cross the arrow li
more than one criterion of subdivision is shown in the same generic refation view, forked arrows
subdivision are recommended (see Figure 11).

pointing device
{incomplete} a2
touch pad computer light pen
mouse
<<powertype>> <<powertype>>
means of (- cEo------- T EEEEEECEE LT computer
movement detection connection
{complete} {complete}

mechanical optomechanical optical cord cordless
mouse mouse mouse mouse mouse

Figure 11 — Powertype

pt-1is specialisations, however, represent delimiting characteristics of the specific concepts (s

bn,
of

ML
5 a
ne.
for

owertype class does not represent any delimiting characteristic [ISO 1087-1:2000] of the genegric

ee

Figure

12
=)
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pointing device

touch pad computer light pen
mouse
Ay
<<powertype>> <<powertype>>
means of - oo mimmmemeede e e computer
movement detection connection
{complete} {complete}
mechanical optomechanical optical cord cordless
mouse mouse mouse mouse mouse
| light | rollers rollers wireless Ijbﬂ
and light technology

Figure 12 — Powertype with specialisations

b) | The criteria of subdivision may be included as attributes in the generic concept class. These aftributes do

computer
mouse

means of movement detection

not represent delimiting characteristics of the\generic concept. In the specific concept classes, the
attributes get values, and these attribute-value pairs are parts of the delimiting characteristics of the
specific concepts (see Figure 13).

computer connection
A
{complete} {complete}
mechanical optical cord
mouse mouse mouse
megans of movementdetection = rollers means of movement detection = light means of movement detection
computer connegtion. computer connection computer connection = cable
optomechanical cordless
mouse mouse
f + datact =rolare-andliaht f + datact
G 1
computer connection computer connection = wireless technology

Figure 13 — Attribute representing a criterion of subdivision

With this method, multiple inheritances can be clearly shown (see Figure 14).

© 1SO 2008 — All rights reserved
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computer
mouse

means of movement detection

computer connection
A
{complete} {complete}
mechanical optical cord
mouse mouse mouse
means of movgmentdstection=sollers of movement detection = light of movement detection
computer conrfection computer connection computer connection = cable
optomechanical cordless
mouse mouse
means of movement detection = rollers and light means of movement detection
computer connection computer connection =wireless technolopy

mechanical cord mouse

means of movement detection = rollers
computer connection = cable

Figure 14 — Multiple generic relation

c) The driteria of subdivision may be represented by the UML discriminator symbol which is text writfen
alongthe [forked] lines, see Reference [7] (see Figure 15).

computer
mouse
PN
rmeans of movement detection computer connection
thechanical. | optomechanical optical cord cordless
Mouse mouse mouse mouse mouse

T—-—~

Figure 15 — Discriminator in generalisation

5.8 Partitive relation
A patrtitive relation [ISO 1087-1:2000] should be depicted using a UML aggregation symbol. The symbol is an

arrow with a solid line pointing towards the partitive concept [ISO 1087-1:2000] and an open diamond end
pointing towards the comprehensive concept [ISO 1087-1:2000] (see Figure 16).

8 © 1SO 2008 — All rights reserved
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mechanical mouse

?
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Figure 16 — Partitive relation

mouse mouse circuit mouse x-axis y-axis mouse
button ball board chord roller roller wheel
O /—?—\
I I I I
encoder shaft encoding shaft encofling
chip disk digk

If 3 comprehensive concept is composed of more than one group of partitive.cencepts, this grouging should
be|clearly marked by means of generalisation (see Figure 17).

mechanical

mouse

I

electrical components

7

Circuit mouse

board chord
ehcoder

chip

mechanical components

mouse
button

mouse
ball

X-axis
roller

shaft encoding
disk

y-axis
roller

mouse
wheel

shaft

Figure 17 — Groups of components in a partitive relation

encogding
digk

An| ellipsis maysindicate the possibility that there are partitive concepts in the relation which are ngt depicted
(sge Figure<8).

mechanical

fRetse

I

mouse
button

mouse
ball

circuit
board

mouse
chord

x-axis y-axis
roller roller

mouse
wheel

Figure 18 — Incomplete partitive relation

© 1SO 2008 — All rights reserved
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5.9 Associative relation

An associative relation [ISO 1087-1:2000] is represented by a UML association symbol. The association
symbol is a line connecting the two concepts. An association may have a name, which is a description of the
association. The name of an association is written adjacent to the association symbol. It should be written in
italics (see Figure 19).

UML asso

as bidirectjonal relationships. A unidirectional association means that the association can beicrossed only
one directlon, whereas a bidirectional association can be crossed in both directions. Associative relatic
oncepts are always bidirectional. An association symbol navigable only in one direction may
therefore Mot be used in terminological concept modelling. The association has conSequent names in b

between ¢

directions

the same @ssociative relation that is described in both directions, only one directionyhias to be named. Whe
ded to the association, it may be adorned with a triangular arrowipointing in the name directjon

name is a
(see Figur

There may be two different associative relations to be modelled, and in that case each of them will hav
name, possibly in different directions (“a dog bites”a person” — “a person owns a dog”). Two differ
associatiof lines should be drawn to clearly state that there are two different associations, both of th

bidirection

6 Common features of the UML used to extend terminological concept modelling

6.1 General

person owns dog

Figure 19 — Named associative relation

Ciations can be represented in an object relational schema either as unidirectional relationships

reverse of the semantic link: “a person owns a dog” — “a dog is owned by-a\person”). If it is actu

e 20).

person owns p dog

Figure 20 — Associative relation‘with direction of name

bl (“a dog is owned by a person”, “apérson is bitten by a dog”) (see Figure 21).

owns p
person dog

<« bites

Figure-21/— Multiple associative relations between a pair of concepts

or
in
ns

bth

Blly
ha

B a
ent
em

The UML provides a set of special features which can enrich a terminological concept model (3.1). The
terminological concept model view (3.2) may, by means of those features, become more detailed than a
common concept diagram, and with those features specified, the migration to an information model will be
safe and avoid loss of information and need for supplementary input. This clause describes two features
which specify certain properties of a concept system: multiplicity (3.6) and constraint (3.3).

10
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6.2 Multiplicity

When modelling associative and partitive relations, it may prove practical to state multiplicity (3.6). The ends
of an associative or partitive relation symbol may be adorned with multiplicity stating how many objects in the
extension of the concept at that end can be related to one single object in the extension of the concept at the
other end. The multiplicity could be any range of numbers from 0 to *, where * designates any number larger
than 1. The notation is “n1..n2” where n1 is the lower limit of the range and n2 the upper limit of the range. If
the occurrences can be only one number, e.g. 0 or 1, only that number is written. If there is always more than
one occurrence, only * is written. Discrete series of numbers are allowed and should be separated by commas.

EX,

EX|
mo|

EX
ha

6.3

A ¢
co
Su
ma
ma
se

Eq
CcO

A ¢
as
in

[T a AT R LY =LA 1 ” *9 & *9 & *9 LU LA *9
AMPLE 1 o -5 04 o0~ = 3 1045 =038

AMPLE 2 A bicycle has 2 wheels; a wheel does not have to be mounted on a bicycle and cannot\be
Fe than 1 bicycle at a time (see Figure 22).

bicycle ,&'1 has I wheel

Figure 22 — Multiplicity in partitive relations

AMPLE 3 A book has to be written by at least 1 author and may be written by several authors. An auth
e to write books (may be a playwright or journalist) but may of coursé.write more than 1 book (see Figure 2

au‘thur 1" 'rl"n"J.tE'S -" Dk huuk

Figure 23 — Multiplicity in associative relations

b Constraint

ncept may be associated to_two other concepts, but only one of the relations may be present
ch a constraint is mathematically an “xor” constraint, but it may also be written “either”. A gene
y be complete, meaning that there is no possibility that more specific concepts occur than those
y be incomplete, stating that there are or may be more specific concepts which are not deg

hcepts making up the comprehensive concept are shown.

a.comment connected to the model element or model elements which it constrains. Both notati
Figures 24 and 25 mean that only one of the two relations may be present

tond example equals-the notation in a concept diagram where one specific concept is shown as “.”.

mounted on

or does not

3).

tonstraint (3.3) represents a delimiting rule to an element or a set of elements in a concept model. One

at a time.
ric relation
Hepicted. It
icted. The

ually, a partitive“relation may be complete or incomplete, the first alternative meaning that all partitive

tonstraint (3.3) is modelled in either of two ways. One is within curly brackets {constraint}, and the other is

bns shown

Multiplicity (3.6) is actually a kind of constraint, as it constrains the number of occurrences that is allowed of
the model element addressed by the multiplicity.

© 1SO 2008 — All rights reserved
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12

concept 1

/ﬂ_‘e\

concept 2

concept 3

Figure 24 — Constraint between associative relations, notation option 1

concept 1

concept 2

Figure 25 — Constraint between assocgciative relations, notation option 2

/ /

) !
h i

either of

concept 3
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Annex A
(informative)

Conversion table between concepts in ISO 1087-1:2000 and their

representations in the Unified Modeling Language

A.l General

Th

Taple A.1 below lists a set of concepts from ISO 1087-1:2000 and their corresponding<{eoncepts i
Concepts in ISO 1087-1:2000 which are not listed have no corresponding representation of thei

ex

Ingtead, the UML association can be named in such a way that the kind of assaociative relation is cla

A.R Table A.1 explanations

s Technical Report suggests the use of UML modelling elements for representation of concep

mple, different kinds of associative relations are not represented by different| kinds of UML

t systems.

the UML.

r own. For

elements.

rified.

Fof each row, the term in ISO 1087-1:2000 is given in the first column. In the second column, the npme of the

md

ISQ/IEC 19501:2005. If one model element is mentioned more than once, the glossary entry is entg

thg

ISQ/IEC 19501:2005 but not listed in the glossary, only’the model element name is entered in {
column. The third column contains comments, explanations and graphic examples. Specifically, ex
of model elements which are not explained in the second column are given in the third column.

del element in the UML is given, together with the @&xplaining entry in the glossary

first row where it occurs. If a UML model element is generally recognised, de

clause of
red only in

scribed  in
he second

planations

Table A.1 — Conversion between concepts’in ISO 1087-1:2000 and their representations in the Unified

Modeling Language

1ISO 1087-1:2000 UML UML symbol/notation, commerits
(ISO/IEC 19501:2005)
asisociative relation association The association is modelled as a sfraight line
fe N - — between the classes representing the related
[ -+
S S concepts.
concept 1 concept 2

In the UML, the association may be giv
describing the kind of associative relation.
may be adorned with a triangle acting 4
pointing in the direction in which the name

BN a name
This name
5 an arrow
is valid.

concept 1 gasociation name = |concept 2

applicable in terminological concept mode

In concept systems, all associative relations are
bidirectional. In the UML it is possible to model
unidirectional associations. Such a notation is not

lling.
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Table A.1 (continued)

ISO 1087-1:2000

UML
(ISO/IEC 19501:2005)

UML symbol/notation, comments

characteristic

A:

A: A characteristic is a concept, and may therefore

concept model view

I be represented in the UML as a class and its
class relationship to the concept which it characterises.
T T
B: B: The characteristic may be represented in the UML
ttribute-val as an attribute-value pair of the elass represent|ng
attribute-value the concept having the chardeteristic. If attributes are
listed, they should be\ located in a separate
compartment.
class name
attribute 1 =value 1
attribute 2 =value 2
attribute 3 =wvalue 3
comprehepsive concept aggregate The aggregate is modelled as any class 4nd
identified by its relationship being the class at the
open diamond end of the aggregation symbol.
comprehensive concept
concept class Classes are represented by rectangles which shpw
the name of the class and, optionally, the names| of
the operations, attributes and values. Compartmepts
are used to divide the class name, attributes gnd
operations. In terminological concept modelling,
operations are never shown, and the class may hgve
only one or two compartments.
class name
annpue T=vaue 1
attribute 2 = value 2
attribute 3 = value 3
operation 1 ()
operation 2 ()
concept diagram terminological The concept “terminological concept model view” is

not defined in the UML. Whilst a concept diagram is
defined as any graphic representation of a concept

system, a terminological concept model may

be

presented graphically as an image of the entire

model or a part of the model.

14
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