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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

A |
VOTI\T

[he procedures used to develop this document and those intended for its further aain
hire described in the ISO/IEC Directives, Part 1. In particular, the different approval

fenance
criteria

heeded for the different types of document should be noted. This document),was drafted in

[ives or

hccordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.is@.org/direc
www.iec.ch/members_experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may be the
bf patent rights. ISO and IEC shall not be held responsible for identifying any or all such
Fights. Details of any patent rights identified during the development\0f'the document will b
ntroduction and/or on the ISO list of patent declarations received (sée www.iso.org/patents) or
ist of patent declarations received (see https://patents.iec.ch).

Any trade name used in this document is information given/for-the convenience of users and d
ronstitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific ter
bxpressions related to conformity assessment, as\well as information about ISO's adher
the World Trade Organization (WTO) principles’ in the Technical Barriers to Trade (TH
lwww.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

['his document was prepared by Joint Technical Committee ISO/IEC/JTC 1, Information tec
bubcommittee SC 32, Data management @nd interchange.

A list of all parts in the [SO/IEC 11179 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national stg
pbody. A complete listings-of these bodies can be found at www.iso.org/members.htj
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Introduction

ISO/IEC 11179-3 specifies the structure of a Metadata Registry (MDR) and provides a metamodel for

registry common facilities. That metamodel is intended to be extended by other parts of ISO/IEC 11179
for specific purposes.

This first edition of ISO/IEC 11179-32, is part of a restructuring of ISO/IEC 11179-3:2013, which has
now been broken into multiple parts. This document provides a metamodel for registering metadata
about cpncept systems and hinary relations in a Metadata Registry (MDR]) as extensions to the registry

metamgdel specified in ISO/IEC 11179-3.

In Clauges 7 and 8, this document uses:
— bold font to highlight terms which represent metadata objects specified by the metamodel;
— normal text for terms which represent concepts defined in Clause 3.

EXAMPLE Concept (7.2.2.1) is a class each instance of which models a concept.

viil © ISO/IEC 2023 - All rights reserved
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Information technology — Metadata registries (MDR) —

Part 32:
Metamodel for concept system registration

. Scope

['his document provides a specification for an extension to a metadata registry (MDR),/as spedified in
SO/IEC 11179-3:2023, in which metadata that describes concept systems can be registered.

[he specification in this document, together with the relevant clauses)oft the specificdtion in
SO/IEC 11179-3, provides the ability to record the following metadata:

— concept systems and associated concepts;
— relations among concepts in a concept system;
— assertions about concepts in a concept system.

[he metamodel in this document is intended to suppoft the full description of a concept pystem,
ncluding ontologies.

Where there is a requirement to register an ontology where the details are defined elsewhere, donsider
1sing ISO/IEC 19763-3[8] instead.

P Normative references

[he following documents are referréd to in the text in such a way that some or all of their [content
constitutes requirements of this:do¢ument. For dated references, only the edition cited applliies. For
indated references, the latest edition of the referenced document (including any amendments) applies.

SO/IEC 11179-3:2023, Infermmation technology — Metadata registries (MDR) — Part 3: Metampdel for
registry common facilities
B Terms and definitions

For the purp@ses of this document, the terms and definitions given in ISO/IEC 11179-3 and the following
hpply.

SO andEC maintain terminology databases for use in standardization at the following addresges:

—21S0O Online browsing platform: available at https://www.iso.org/obp

— |EC Electropedia: available at https://www.electropedia.org/

3.1
concept
unit of knowledge created by a unique combination of characteristics

Note 1 to entry: Concepts are not necessarily bound to particular natural languages. They are, however,
influenced by the social or cultural background which often leads to different categorizations.

Note 2 to entry: This is the concept “concept” as used and designated by the term “concept” in terminology work.
Itis a very different concept from that designated by other domains such as industrial automation or marketing.

© ISO/IEC 2023 - All rights reserved 1
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Note 3 to entry: A concept is independent of its representation.

[SOURCE: ISO 1087:2019, 3.2.7, modified — Reference to definition of characteristics removed. Note 3 to
entry added.]

3.2

concept system
system of concepts
set of concepts (3.1) structured in one or more related domains according to the concept relations (3.3)
among jts concepts

[SOURCE: ISO 1087:2019, 3.2.28]

3.3
relation
concept relation

sense inn which concepts (3.1) may be connected, via constituent relation roles (3.4)

EXAMPILE Causality is a relation with two constituent roles: cause and effect.
Note 1 tp entry: The related concepts may be general or individual concepts.

3.4
relatiop role
role (3.%) that a concept (3.1) plays in a relation (3.3)

3.5
role
specifidd responsibilities

3.6
link
membef of a relation (3.3)

3.7
link end
end of 4 link (3.6), identifying the relationrole (3.4) played by a concept (3.1) in the link

3.8
binary(relation
relation] (3.3) with arity (3.9)-equal to 2 (i.e. whose members all have two ends)

» o« » o«

Note 1 tp entry: Most common’semantic relations are binary, e.g. “equals”, “less than”, “greater than”, “is part of”
etc. An gxample of a relation’ which is not binary is “betweenness” (e.g. A is between B and C.).

39
arity
number of argliments that a function takes

3.10
reflexivity
characterization of a binary relation (3.8) as reflexive, irreflexive or antireflexive

Note 1 to entry: A binary relation, R, is reflexive if for all x, R(x,x) is true. Equality is an example of a reflexive
relation.

Note 2 to entry: A binary relation, R, is irreflexive if it is not reflexive. i.e., R(x,x) is not necessarily true for all x.
Note 3 to entry: A binary relation, R, is antireflexive if for all x, R(x,x) is false. Inequality is an example of

an antireflexive relation. An antireflexive relation is also irreflexive, but antireflexive is a more specific
characterization.

2 © ISO/IEC 2023 - All rights reserved
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3.11

symmetry

characterization of a binary relation (3.8) as symmetric, asymmetric or antisymmetric
Note 1 to entry: A binary relation, R, is symmetric if for all X, y: R(x,y) implies R(y,x).

» o« » o«

EXAMPLE1 Symmetricrelations include: “equals”, “not equals”, “within-2-miles-of”, etc.

Note 2 to entry: Symmetry does not imply reflexivity (3.18).

FEXAMPEE 2—the“Imrequatity“Tetation s symmetric; butamntirefiexive:
Note 3 to entry: A binary relation, R, is asymmetric if for all x,y: R(x,y) does not imply R(y,x).

EXAMPLE 3 Asymmetric relations include: “less than”, “likes”, “father of”, etc.

Note 4 to entry: A binary relation, R, is anti-symmetric if for all x,y: R(x,y) implies not B{y;x). An antisy
Felation is also asymmetric, but antisymmetric is a more specific characterization.

EXAMPLE 4 “less than” is an antisymmetric relation.

Note 5 to entry: An asymmetric relation is not necessarily antisymmetric.
EXAMPLE 5 Less than or equals.
B.12

[ransitivity
Characterization of a binary relation (3.8) as: transitive, iitransitive or antitransitive

Note 1 to entry: A binary relation, R, is transitive, if fof<all x,y,z: R(x,y) and R(y,z) implies R(x,z). Exa
ransitive relations include equality, less than and less than or equals.

Note 2 to entry: A binary relation, R, is intransitiveif it is not transitive i.e. R(x,y) and R(y,z) does not imp
Note 3 to entry: A binary relation, R, is antitransitive if for all x,y,z: R(x,y) and R(y,z) implies not R(x,z).
Note 4 to entry: An antitransitive relationlis also intransitive, but antitransitive is a more specific characte

8.13
bbject
hnything perceivable or congeivable

Note 1 to entry: Objects-can’be material (e.g. “engine”, “sheet of paper”, “diamond”), immaterial (e.g. “co

o« » o«

Fatio”, “project plan”)orimagined (e.g. “unicorn”, “scientific hypothesis”).
SOURCE: ISO 1687:2019, 3.1.1]

8.14
property.
featureof an object (3.13)

EXAMPLE 1 “Being made of wood” as a property of a given “table”.

mmetric

mples of

y R(x,2).

rization.

hversion

EXAMPLE 2  “Belonging to person A” as a property of a given “pet”.

EXAMPLE 3  “Having been formulated by Einstein” as a property of the equation “E = mc?”.
EXAMPLE4  “Being compassionate” as a property of a given “person”.

EXAMPLES5  “Havinga given cable” as a property of a given “computer mouse”.

Note 1 to entry: One or more objects can have the same property.

[SOURCE: ISO 1087:2019, 3.1.3]

© ISO/IEC 2023 - All rights reserved
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3.15
characteristic
abstraction of a property (3.14)

EXAMPLE “Having a cable for connecting with a computer” as a characteristic of the concept “cord mouse”.
Note 1 to entry: Characteristics are used for describing concepts (3.6).

[SOURCE: ISO 1087:2019, 3.2.1]

3.16
notatign
formal fyntax and associated semantics for the representation of information

EXAMPLE UML,[2].[eLI7] MOF, OCL, OWL[1/RDF,[12] SKOS, 131 CGIF,[2! XCL,[2]1 XTMZ] or ISO/IEC 1404[4]
Note 1 tp entry: A formal syntax consists of a set of symbols and the rules for their use.

Note 2 tp entry: Formal syntax is often intended for machine processing.

[SOUR(E: ISO/IEC 11179-3:2023, 3.2.36]

3.17
assertipn
sentende or proposition in logic which is asserted (or assumed) to be tfue

3.18
cardinality
numbej of elements in a set

Note 1 tp entry: cf. multiplicity (3.19)

Note 2 tp entry: Adapted from ISO/IEC 19501:2005,[5] Glgssary.
3.19
multiplicity

specifidation of the range of allowable cardinalities (3.18) that a set may assume

Note 1 fo entry: Multiplicity specifications may be given for roles within associations (ISO/IEC 11179-3:2023
3.1.5)

Note 2 tp entry: A multiplicity is.a‘(possibly infinite) subset of the nonnegative integers
Note 3 tp entry: Adapted fromISO/IEC 19501:2005,[3] Glossary.

3.20
taxonomy
type of hierarchiy which deals with generalization/specialization relationships

Note 1 tp enfry: cf. meronomy (3.21)

3.21
meronomy
type of hierarchy which deals with part-whole relationships

Note 1 to entry: cf. taxonomy (3.20)

4 Abbreviated terms

CD Conceptual Domain

CLE] Common Logic

4 © ISO/IEC 2023 - All rights reserved
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CLIF] Common Logic Interchange Format
OWLI[11] Web Ontology Language

OWL-DL OWL Description Logic

RDFI12] Resource Description Framework
SKOS[13] Simple Knowledge Organization System
UMLI2IE]I7] Unified Modeling Language

URI Uniform Resource Identifier

W3Cli3] World Wide Web Consortium

XCLLE eXtended Common Logic markup language
XMLLLE] eXtensible Markup Language

XTMILZ] XML Topic Maps

b Conformance

5.1 Overview of conformance

Conformance rules for a Metadata Registry are specified in ISO/IEG11179-3:2023, Clause 4. Th
Degree of Conformance” is repeated here for convenience. Thesitbsequent subclauses extend tl
'rom ISO/IEC 11179-3.

6.2 Degree of conformance

5.2.1 General

[he distinction between “strictly conforming” and “conforming” implementations is ne
[0 address the simultaneous needs for “interoperability and extensions. This document dg
specifications that promote interoperability. Extensions are motivated by needs of users, y
nstitutions and industries, and:

h) are not directly specified by'this document;
p) are specified and agreed:to outside this document;

) may serve as trial.usage for future editions of this document.

respect to thisdeeument. A conforming implementation can be more useful but can be less inter
vith respecto-this document.

b.2.2 <Strictly conforming implementations

Astrictly conforming implementation:

b clause
e rules

cessary
scribes
endors,

A strictly conformiing implementation can be limited in usefulness but is maximally interopera(lle with

erable

a) shall support all mandatory, optional and conditional classes, attributes, datatyp
associations;

b) shall not use, test, access or probe for any extension features nor extensions to classes, att
datatypes, associations or any combination thereof;

es and

ributes,

c) shall not recognize, nor act on, nor allow the production of classes, attributes, datatypes,
associations or any combination thereof that are dependent on any unspecified, undefined or

implementation-defined behaviour.

NOTE The use of extensions to the metamodel can cause undefined behaviour.

© ISO/IEC 2023 - All rights reserved
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5.2.3 Conforming implementations

A conforming implementation:

a)

b)

<)

NOTE 1

NOTE 2

53 C

Confor
these clauses. Those clauses are also dependent upon one or more other clauses of ISO/IEC 11179-3, sc
conforrmance to all or part of those clauses shall be understood to imply €enformance also to relevanf
provisipns specified in one or more of the clauses in ISO/IEC 11179-3.

A conformance statement shall specify exactly the features supported and not supported.
5.4

5.4.1

This dpcument specifies the following standard profiles in addition to those specified i
ISO/IEC

5.4.2

f FASS ) £:1 . 044 1 1 1 : 41 £11 : 1.1 1 . 1
COI‘I ormnramceto tne PTUIICS SPCLIHITU IIT O.%. 1 ITIdy UT CIAdIIIITU USITITg LT TUINUWIITE 1dUTILS, TESPTULIVELY.

shall support all mandatory, optional and conditional classes, attributes, datatypes and
associations;

as permitted by the implementation, may use, test, access or probe for extension features or
extensions to classes, attributes, datatypes, associations or any combination thereof;

ma
con

y recognize, act on or allow the production of classes, attributes, datatypes, associations or any
nbination thereof that are dependent on implementation-defined behaviour.

All strictly conforming implementations are also conforming implementations.

The use of extensions to the metamodel can cause undefined behaviour.

pnformance by feature

Concept System Registry: Implements:Glause 7 in addition to all provisions of the “Basic Registry/

prd

Comcept System and Binary Relations Registry: Implements Clauses 7 and 8 in addition to al

prd

Concept System Registry with mapping: Implements Clause 7 in addition to all provisions of thg

uBa

Comcept System@and Binary Relations Registry with mapping: Implements Clauses 7 and 8 ir

add
4.4

ance claims may be made to Clause 7 and optionally Clause 8, or to §pgcific features within

egistry conformance

Standard registry profiles

11179-3:2023, 4.4.2.

file of ISO/IEC 11179-3:2023, 4.4.2;

visions of the “Basic Registty” profile of I[SO/IEC 11179-3:2023, 4.4.2;

sic Registry with mtapping” profile of ISO/IEC 11179-3:2023, 4.4.2;

ition to all previsions of the “Basic Registry with mapping” profile of ISO/IEC 11179-3:2023
2.

Conformance labels

— ISO/IEC 11179-32:2023 Concept System Registry;

ISO/IEC 11179-32:2023 Concept System and Binary Relations Registry;

ISO/IEC 11179-32:2023 Concept System Registry with mapping;

ISO/IEC 11179-32:2023 Concept System Registry and Binary Relations with mapping.

© ISO/IEC 2023 - All rights reserved
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5.5 Implementation conformance statement (ICS)

An implementation claiming conformance to this document shall include an Implementation

Conformance Statement stating:
a) whether it conforms or strictly conforms;
b) which clauses are or are not supported;

c) what extensions, if any, are supported or used.

A standard profile may be referenced, if applicable.

EXAMPLE Product Z strictly conforms to ISO/IEC 11179-32:2023 Concept System Registry with Maj

5.6 Obligation

Properties and relationships specified in this document are one of: Mandatory, €onditional or O
['he obligation is not explicitly stated but is to be inferred from the multiplicity of the prog
relationship, and the presence or absence of a condition. In addition, a Registration Authority can|
hdditional constraints to be applied to particular Administered_ltems (see ISO/IEC 111791
D.4.2), using Constraint_Sets (see ISO/IEC 11179-3:2023, 9.4.6). See-6-5.

For the purpose of conformance:

h) Mandatory properties and relationships shall exist-and shall conform to the provisions|
document.

b) Anything specified as Conditional within this document shall be treated as Mandator
associated condition is satisfied and shall otherwise be not present.

) Optional properties and relationships_ate not required to exist, but if they do exist, th
conform to the provisions of this document.

Recorded or higher (see ISO/IEC 14:1479-3:2023, 9.4.6.3 and ISO/IEC 11179-6:2023,[3] 4.4).

b Relationship to ISOAEC 11179-3

b.1 Metamodel for)a metadata registry

A metamodel is~a model that describes other models. A metamodel provides a mechan
inderstanding‘the precise structure and components of the specified models, which are needed
successful sharing of the models by users, software facilities or both.

SO/IE€-11179-3 uses a metamodel to describe the information model of a metadata regist
FegiStly in turn will be used to describe and model other data, for example about enterprisd
hdministration or business applications. The registry metamodel is specified as a concepty

bping.

ptional.
erty or
specify
3:2023,

of this

y if the

by shall

buch obligation is enforced if and only if the Registration Status of the associated registry items is

sm for
for the

ry. The
, public
al data

model, 1.e., one that describes how relevant information 1s structured in the natural world. |
words, it is how the human mind is accustomed to thinking of the information.

6.2 Specification of the metamodel

n other

The conventions used in specifying the metamodel are described in ISO/IEC 11179-3:2023, 5.3. Many
of the classes specified in this document inherit from Item, which is specified in ISO/IEC 11179-3:2023,

6.4.2.1. As Items, instances of these classes may be identified, registered, administered, named,
and classified.

© ISO/IEC 2023 - All rights reserved
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6.3 Use of UML Class diagrams and textual description

This document uses both text and UML class diagrams to describe the metamodel. Both are normative
and are intended to be complementary. However, if a conflict exists between what is specified in
UML and what is specified in text, the text takes precedence until a correction is made to make them
consistent. Further, if a conflict exists between a formal definition and other normative text, the formal
definition takes precedence until a correction is made to make them consistent.

A consolidated UML class hierarchy is included as Annex A.

While the model diagrams are presented in UML notation, this document does not assume nor endorse
any spgcific system environment, database management system, database design paradigm, systen
develogment methodology, data definition language, command language, system interface) use
interfage, computing platform or any technology required for implementation.

6.4 Package dependencies

[ ]

Item_Mapping
ISO/IEC 11179-3

Figure ] illustrates the dependencies among the packages. The Concept_System and Binary_Relations
packages-are specified in this document. All the other packages are specified in ISO/IEC 11179-3:2023.

I A4
Concept_System Basic_and_Core
- - =>
(this document) 1SO/IEC 1117943
J ST pal 1\ IR
/ N\ ~
7 | /7 | \ ~
7 ~
. | / | \ ~ -
Binary_Relations | s | N N S o
(this[document) I P 4 ] ! \ ~ |
\
: / 7 Identification N Classification
\

| // ISO/IEC 11179-3 \ ISO/IEC 11179-3
| / -7 ~ N \
| // - - ~ ~ - AN

_| ., = ~ N
v , - ——I

Registration

Designation_and_Definition

ISO/IEC 11179-3 ISO/IEC 11179-3

Figure 1 — Package dependencies

The lines in the figure illustrate dependencies in the direction of the arrow. In order to implement a
package that has dependencies, the packages on which it is dependent shall also be implemented. The
dependencies are of three types:

a)

b)

Subclassing from classes in another package, e.g. Relation (7.2.2.3) in the Concept_System package
is subclassed from the Concept class in the Basic and Core package (ISO/IEC 11179-3:2023,
6.4.2.2), and Concept_Constraint_Set (7.2.2.8) in the Concept_System package is subclassed from
the Constraint_Set class in the Registration package (ISO/IEC 11179-3:2023, 9.4.6).

Relationship between classes, e.g. Registered_Item in the Registration package
(ISO/IEC 11179-3:2023, 9.4.1) has a relationship with Reference_Document in the Basic_and_
Core package (ISO/IEC 11179-3:2023, 6.3.8).
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c) Some attributes use a predefined datatype or a class from another package as a datatype,
e.g. the contact attribute of the Stewardship_Record class in the Registration package
(ISO/IEC 11179-3:2023, 9.4.7) uses the Contact class of the Basic_and_Core package

(ISO/IEC 11179-3:2023, 6.3.5) as a datatype.

Conformance options are specified in Clause 5 and standard conformance profiles in 5.3.

6.5 Subclassing the Constraint_Set class

[ hisdocumentextends the Constraint_Setciass (1SO/TEC 11179-372023, 946 by specifyingsut
f0 support constraints specified in this document. See Figure 2.

Constraint_Set
(Registration)

+item_shall_be_designated_indicator : Boolean [1] = true
+item_shall_be_defined_indicator : Boolean [1] = true
+item_shall_be_classified_indicator : Boolean [1] = false

{Disjoint|Incomplete}

classes

Concept_Constraint_Set Relation_Constraint_Set
(Concept_System) (Concept_System)
+Concept_shall_be_member_of Concept_System_indicator : Boolean [1] +count_of relation_roles_shall_match_arity_indicator : Boolpan [1]
+Concept_shall_have_Source_Concept_System_indicator : Boolean [1] +arity_shall_be_greater_than_zero_indicator : Boolean [1]

Figure 2 — Subclassing Constraint_Set

Concept_Constraint_Set is specified in 7.2.2.8.
Relation_Constraint_Set is specified in 7.2.2.9.

Any registry implementation shall provide;a®hechanism to enforce these constraints.

6.6 Relationship to Classification region in ISO/IEC 11179-3:2023

[here are some overlaps in functionality between the Concept_System package specified
Jocument and the Classification package specified in ISO/IEC 11179-3:2023, Clause 10. A
brovides a mapping between.the two facilities and an explanation for the duplication.

7 Concept_System package

7.1 Overview of the Concept_System package

[he ConCept_System package consists of a single metamodel region, the Concept System mef
Fegion.

in this
nnex C

amodel

2’ Concept System metamodel region

7.2.1 Overview

The Concept System metamodel region is illustrated in Figure 3. The purpose of this metamode

| region

is to describe concepts (abstract units of knowledge), represented by instances of Concept (7.2.2.1), and
the various relations, represented by instances of Relation (7.2.2.3), which hold among the concepts.
Support for more advanced concept systems, such as ontologies with formal semantics is provided
through the use of assertions, represented by instances of Assertion (7.2.2.5). Annex B provides

examples using SKOS, ORM, OWL and CLIF.
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. . +imported_concept_system
concept_system_importation 0.%

+importing_concept_system () * Concept_System

+notation : Notation [0..1]

+referenced_concept_system 0.* |+source_uri : String [0..1]

[concept_system_reference

*
+referencing_concept_system 0.
0.* 0.1 1.*
- concept_source assertion_inclusion
concept_system_membership
0.* 0.* 0.*
Concept Assertion
(Basic_and_Core) assertion_about_concept +formula : Text [0..1]
+source_uri : String [0..1] |1.* 0.*

1 T 0.*

link end_concept | pLink End | 5 * 1 Link
O‘ .*
| link_has_link_end

*
Relation_Role 0- 0.*
link_end_role

+multiplicity : Natural_Range [0..1]
+ordinal : Integer [0..1] 1

{incomplete, disjoint}

0.*

relation_role_set

1
Relation
relation_link )
+arity : Natural_Range [1] 1
1.*
assertion_of predicate J
Concept_Constraint_Set Relation_Constraint_Set
+Concepf_shall_be_member_of Concept_System_indicator : Boolean [1] +count_of_relation_roles_shall_match_arity_indicator : Boolean [1]
+Concepf_shall_have_Source_Concept_System_indigator : Boolean [1] +arity_shall_be_greater_than_zero_indicator : Boolean [1]

Figure 3 — Concept system metamodel region

7.2.2 |Classes in the'‘Concept System metamodel region

7.2.2.1| Concept class

7.2.2.1{1%) Direct superclass

Concept is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be identified,
registered, administered, named, defined and classified.

7.2.2.1.2 Description of Concept

Concept is part of the Core metamodel and is specified in ISO/IEC 11179-3:2023, 6.4.2.2. Additional
associations are specified in this metamodel region.

Concept is a class, each instance of which models a concept, a unit of knowledge created by a unique
combination of characteristics. A concept is independent of representation.
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Concept is a superclass of both Relation (7.2.2.3) and Relation_Role (7.2.2.4). These specializations

are disjoint, and the specialization hierarchy is incomplete.

7.2.2.1.3 Associations of Concept

As a subclass of Item, Concept inherits Item’s associations (ISO/IEC 11179-3:2023, 6.4.2.1.2). This

metamodel region specifies the following associations:

— concept_system_membership (7.2.3.1);

— concept_source (7.2.3.2);
— assertion_about_concept (7.2.3.7);

— link_end_concept (7.2.3.11).

7.2.2.1.4 Attributes of Concept
['he attributes of Concept are specified in ISO/IEC 11179-3:2023, 6.4.2.2.4.

7.2.2.2 Concept_System class

7.2.2.2.1 Direct superclass

Concept_System is a subclass of Item (ISO/IEC 1117923:2023, 6.4.2.1), allowing instance
dentified, registered, administered, named, defined and classified.

7.2.2.2.2 Description of Concept_System

Concept_System is a class, each instance of which models a concept system, a set of concepts str
hccording to the relations among them.

A minimal concept system can simply‘be a collection of concepts. A more elaborate concept
Could be a collection of concepts organized into a taxonomy or meronomy specified by means of
relations (e.g. semantic relations) among the concepts.

NOTE1  Examples of conceptsystems are included in Annex B.

NOTE 2 Ifa concept system is available in multiple notations, it is good practice to register the concep
bnly once and to use reference documents to record the various notations.

7.2.2.2.3 Associations of Concept_System
A Concept System has the following associations:

— concept_system_membership (7.2.3.1);

L~ concept_source (7.2.3.2);

5 to be

ictured

system
various

[ system

— concept_system_reference (7.2.3.3);
— concept_system_importation (7.2.3.4);

— assertion_inclusion (7.2.3.6).

7.2.2.2.4 Attributes of Concept_System

See Table 1.

© ISO/IEC 2023 - All rights reserved
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Table 1 — Attributes of Concept_System

Attribute name Multiplicity Datatype Description

notation 0..1 Notation (ISO/ Definition: notation used in specification of this

[EC 11179-3:2023, |concept system.

6.2.7) Comment: Examples of such notations include XCL
Common Logic (ISO/IEC 24707) or OWL-DL XML
notation (Ontology Web Language from W3C).
source_uri 0.1 String (1SO/ Definition: URI that enables access to the concept
IEC 11179-3:2023, |system
6.2.11) Provides access to details of the concept systemthat
are external to the registry.
7.2.2.3| Relation class
7.2.2.3]1 Direct superclass

Relatign is a subclass of Concept (specified in ISO/IEC 11179-3:2023, 6.4.2:2).-Concept in turn is 2

subclas
registe

7.2.2.3

Relatign is a class, each instance of which models a relation, a sense in which concepts may be connected

via con

Relatign is a superclass of the Binary_Relation class which is described in 8.2.2.2.

Any rel
relation]
registel

A reflex

NOTE 1
discour

NOTE 2
for all i,
Member

representing exactly one tuple of the Relation. In this metamodel, Relations are defined over sets of Concepts.

NOTE 3
element]

7.2.2.3

5 of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing dfistances to be identified
ed, administered, named, defined and classified.

2 Description of Relation

btituent relation roles.

htion is also a concept in its own right (and-hence Relation is a subclass of Concept). A unary
is just a concept and should be registered\as such. Only relations with arity 2 or greater can bg
ed as Relations.

ive relation (i.e. one which refers tdlitself) needs to be modelled using an Assertion.

A Relation is a subset of the*powerset of RxUD, for some role set R, where UD is the universe of
e.

An n-ary Relation on Sets 4,, ..., 4, is a set of ordered n-tuples <ay, ..., a,> where q; is an element of 4}

i between 1 and n. Thug, an n-ary Relation on sets 4,, ..., 4, is a subset of Cartesian product 4; x ... x 4,
ship of an n-tuple in‘the Relation is specified through Assertions, the simplest form of which is a Link

In this metamodel, unordered n-tuples are used with named Relation_Roles rather than positiona
5 of the nztuple. The ordering can optionally be specified using the ordinal attribute on Relation_Role.

3 AASsociations of Relation

As a si

et e —Retatfor—herit—e , troms—Retatton—tms—the—fotiowrim

additional associations:

— relation_role_set (7.2.3.5);

— relation_link (7.2.3.9);

— assertion_of_predicate (7.2.3.8).

7.2.2.3.

4 Attributes of Relation

See Table 2.

12
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Table 2 — Attributes of Relation

Attribute name Multiplicity |Datatype Description

(ISO/IEC 11179-

3:2023, 6.2.6) Example: A binary relation has an arity of

Constraint: arity should be >= 2.

arity 1.1 Natural_Range Definition: number of elements in the relation

2.

7.2.2.4 Relation_Role class

7.2.2.4.1 Direct superclass
Relation_Role is a subclass of Concept (ISO/IEC 11179-3:2023, 6.4.2.2; see 7.2.2.1).(Concept|in turn
s a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances’to be id¢ntified,
registered, administered, named, defined and classified.
7.2.2.4.2 Description of Relation_Role
Relation_Role is a class, each instance of which models a relation rolé. 4 relation role is an argument
[element) of a relation.
NOTE 1 In relational database terms, the relation role represents a column in a relational table| (for an
hsymmetric relation).
Relation roles permit position independent naming of th€ arguments of a relation.
NOTE 2  This is similar to the distinction between&positional and named arguments to procedures in
brogramming languages.
For symmetric Binary_Relations (8.2.2.2), relation roles are reused to indicate multiple arguments
[Link_Ends (7.2.2.7)), since the arguments.{fink ends) are to be treated identically.
7.2.2.4.3 Associations of Relation Rele
As a subclass of Concept, Relation_Role inherits Concept’s associations. Relation_Role has the
following additional associations:
— relation_role_set (7.2.3.5);
— link_end_role (7.2,3.12).
7.2.2.4.4 Attributes of Relation_Role
bee Table 3%
Table 3 — Attributes of Relation_Role
Attribute name Multiplicity Datatype Description
multiplicity 0.1 Natural_Range Definition: number of links which have to (logically)
(ISO/IEC 11179- |be members of the source relation of this relation
3:2023, 6.2.6) role, differing only by a link end linked to this rela-
tion role.
EXAMPLE: If a relation purchase with an arity of
3 has relation roles buyer, seller and item, then a
multiplicity of 0..1 on the buyer role means that it
is not permitted for more than one member of the
purchase relation to involve both the same seller and
the same item (differing only in the buyer).

© ISO/IEC 2023 - All rights reserved
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Table 3 (continued)

Attribute name Multiplicity Datatype Description

ordinal 0..1 Integer (ISO/ Definition: order of the relation role among other
IEC 11179-3:2023, |relation roles in the relation.
6.2.5)

Comment: the ordinal allows the ordering of the
concepts, represented in the relation by the relation
roles, to be specified. This can be necessary if the
ordering of the concepts changes the meaning of the
Telation:

7.2.2.4|5 Constraint on Relation_Role

If an instance of the Relation (7.2.2.3) class is deleted, then the linked instances of the Relation_Role
class shiall also be deleted.

7.2.2.5| Assertion class

7.2.2.5]1 Direct superclass

Assertjon is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing’instances to be identified
registefed, administered, named, defined and classified.

7.2.2.5]2 Description of Assertion

Assertion is a class, each instance of which models an assertion, a sentence or proposition in logig
which if asserted (or assumed) to be true. Assertion is also the superclass of Link (7.2.2.6).

7.2.2.5/3 Associations of Assertion

As a spibclass of Item, Assertion inherits Item’s associations (ISO/IEC 11179-3:2023, 6.4.2.1.2)
Assertion has the following additional assogiations:

— asdertion_inclusion (7.2.3.6);
— asgertion_about_concept (7.2.3:7);

— asgertion_of_predicate (7.2:3.8).

7.2.2.5/4 Attributes of‘Assertion
See Tablle 4.

Table 4 — Attributes of Assertion
Attribyte-name Multiplicity |Datatype Description
formula 01 Fext Gptiuual.

(ISO/IEC 11179- e . . .
3:2023,6.2.12) Definition: text which expresses this assertion.

7.2.2.5.5 Constraint on Assertions

If formula is used, all Assertions within a Concept_System shall use the same notation for the
formulas.

14 © ISO/IEC 2023 - All rights reserved
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7.2.2.6 Link class

7.2.2.6.1 Direct superclass

Link is a subclass of Assertion (7.2.2.5). Assertion in turn is a subclass of Item (specified in
ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be identified, registered, administered, named,
defined and classified.

7.2.2.6.2 Description of Link

Link is a class each instance of which models a link. A link is a member (not an instance) gf)a-1lelation.
n relational database parlance, a link would be a tuple (row) in a relation (table). Link is a Jubclass
pf Assertion (7.2.2.5), and as such is included in one or more Concept_Systems (7.2(2.2) through the
assertion_inclusion (7.2.3.6) association.

7.2.2.6.3 Associations of Link

As a subclass of Assertion, Link inherits Assertion’s associations (7.2.2.5.3). Link has the following
hdditional associations:

— relation_link (7.2.3.9);
— link_has_link_end (7.2.3.10).

7.2.2.6.4 Attributes of Link

No attributes are specified in this metamodel region:

7.2.2.6.5 Constraint on Link class

[he number of Link_Ends (7.2.2.7) assoeciated with a Link shall match the arity (7.2.2.3.4) of the
Relation (7.2.2.3) of which the Link is'a\member, if the arity is specified.

7.2.2.7 Link_End class

7.2.2.7.1 Direct superclass

Link_End is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be id¢ntified,
registered, administered, named, defined and classified.

7.2.2.7.2 Description of Link_End

Link_End"is a class, each instance of which models a link end. A link end identifies the relatjon role
blayedbya concept in the associated link.

[he, Link_End class models the association among Links (7.2.2.6), Concepts (7.2.2.1) (enfls) and

Tad: Ral L7929 9 4N Tl H ph R £ 1l ) P h laat 4+ 1 L f
CIatiUIl_NUITS (7.4.4.77). TIHIS IS5 USTU LU TTPITSTIIL LT TTIAUIUIISIIIP UTLWUETIL 4dll TITtUpIc (1 W) oI a

relation and the values for the fields (arguments) of the n-tuple. Hence, a Link_End is used to model the
instantiation of a Relation_Role for a particular Link (tuple, row) of a Relation (7.2.2.3).

7.2.2.7.3 Associations of Link_End

As a subclass of Item, Link_End inherits Item’s associations (ISO/IEC 11179-3:2023, 6.4.2.1.2). Link_
End has the following additional associations:

— link_has_link_end (7.2.3.10);
— link_end_concept (7.2.3.11);
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— link_end_role (7.2.3.12).

7.2.2.7.

4 Attributes of Link_End

No attributes are specified in this metamodel region.

7.2.2.7.

7.2.2.7

5 Constraints on Link_End class

5.1 Constraint 1

It shall
shall ¢

the Re
Link_E

7.2.2.7

If an ins
also be

7.2.2.8

7.2.2.8
Concep
Setin t
identifi

7.2.2.8

Concep
class in

7.2.2.8

As a subpclass of Constraint_Set, (Concept_Constraint_Set inherits Constraint_Set’s associations.

be the case that the Relation_Role (7.2.2.4) specified in the link_end_role association (7.2:3.1-2]
rrespond to a Relation_Role which is a role [via the relation_role_set association (7.2(3.5)] of

tion (7.2.2.3) of the Link (7.2.2.6) (via the relation_link association (7.2.3.9)) toswhich thq
hd is associated via the link_has_link_end association (7.2.3.10).

5.2 Constraint 2

tance of the Link (7.2.2.6) class is deleted, then the linked instances of the-Link_End class shal
deleted.

Concept_Constraint_Set class

1 Direct superclass

t_Constraint_Set is a subclass of Constraint_Set (ISO/IEC 11179-3:2023, 9.4.6). Constraint|
urn is a subclass of Item (specified in ISO/IEC 11179=3:2023, 6.4.2.1), allowing instances to bd
bd, registered, administered, named, defined and-elassified.

2 Description of Concept_Constraint_Set

t_Constraint_Set extends ConstraintzSet with constraints applicable to the use of the Concep?
the Concept_System package.

3 Associations of Concept_Constraint_Set

7.2.2.814 Attributes of Concept_Constraint_Set
See Tablle 5.
Table 5 — Attributes of Concept_Constraint_Set

Attribyte name Multiplicity |Datatype Description

Concepltishall_be_member_ 1 Boolean Definition: indicator as to whether a

of_Concept_System_imdicator (ISOAEC TT179=TconceptisTequired to be a Member of a

3:2023, 6.2.2) concept system; that is, whether an in-

stance of the Concept class is required to
be linked to an instance of the
Concept_System, class via an instance of
the concept_system_membership asso-
ciation (7.2.3.1).
NOTE Best practice is to set this to
TRUE.
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Table 5 (continued)
Attribute name Multiplicity |Datatype Description
Concept_shall_have_source_ 1 Boolean Definition: indicator as to whether a con-
Concept_System_indicator (ISO/IEC 11179- |ceptis required to have a source concept
3:2023,6.2.2) system; that is, whether an instance of the

Concept class is required to be linked to
an instance of the Concept_System, class
via an instance of the concept_source
association (7.2.3.2).

NOTE Best practice is to set thistjo
TRUE.

7.2.2.9.1 Direct superclass

bee Table 6.

7.2.2.9 Relation_Constraint_Set class

7.2.2.9.2 Description of Relation_Constraint_Set

Relation_Constraint_Set extends Constraint_Set with constraints applicable to the use
Relation class in the Concept_System package.

7.2.2.9.3 Associations of Relation_Constraint_Set

7.2.2.9.4 Attributes of Relation_Constraint_Set

Table-6 — Attributes of Relation_Constraint_Set

Relation_Constraint_Set is a subclass of Constraint_Set (ISO/IEC 11179-3:2023, 9.4.6). Congtraint_
Bet in turn is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instanc
dentified, registered, administered, named, defined and classified.

bs to be

of the

\s a subclass of Constraint_Set, Relation_Constraint_Set inherits Constraint_Set’s associatidns.

Attribute name

Multiplicity

Datatype

Description

count_of_Relation_Roles_shall_
match_arity_indicdtor

1

Boolean
(ISO/IEC 11179-
3:2023,6.2.2)

Definition: indicator as to whethdr
the count of relation roles of a relation
is required to match the arity of that
relation; that is, whether the count of
instances of the Relation_Role (7.2.2.4)
class linked to an instance of the
Relation (7.2.2.3) class via the
relation_role_set (7.2.3.5) assoc
is required to match the value of
arity attribute of that instance o

ation
he
the

Relation class.

NOTE Best practice is to set this to
TRUE.

arity_shall_be_greater_than_
zero_indicator

Boolean
(ISO/IEC 11179-
3:2023,6.2.2)

Definition: indicator as to whether the
arity of a relation is required to be great-
er than zero; that is, whether the value
of the arity attributes of the instances of
the Relation (7.2.2.3) class are required
to be greater than zero.

NOTE Bestpractice is to set this to
TRUE.

© ISO/IEC 2023 - All rights reserved
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7.2.3 Associations of the Concept System metamodel region

7.2.3.1 concept_system_membership association

The concept_system_membership association records the binding of zero, one or more instances of
the Concept class (7.2.2.1) to zero, one or more instances of the Concept_System class (7.2.2.2).

This association registers the inclusion of a concept within a concept system.

A regidtration authority may enforce this by setting the Concept_shall_be_member_of_Concept]
Systenl_indicator attribute (7.2.2.8.4) of the Concept_Constraint_Set class (7.2.2.8) to (FRUE. Thq

7.2.3.2] concept_source association

The copcept_source association records the binding of zero or one instances®f the Concept_Systemn
class (712.2.2) to zero, one or more instances of the Concept class (7.2.2.1).

This as$ociation registers the concept system that is the source of a set of\concepts.

Becaus¢ the Concept class is specified in the Core metamodel (ISO/KEC 11179-3:2023, 6.4.2.2), a concepf
is not r¢quired to be sourced from a concept system. However, ifthe Concept System metamodel regior]
is suppprted, it is best practice for each concept to be sourced from exactly one concept system. A
registrdtion authority may enforce this by setting the indicator Concept_shall_have_source_Concept]
System_indicator (7.2.2.8.4) of the Concept_Constraint Set class (7.2.2.8) to TRUE.

The conpcept_system_membership association and the concept_source association are not mutually
exclusiye. Thus, a concept may be specified as a meniber of the concept system that is its source.

The solirce concept system establishes an explicit minimum scope within which the identity of the
concepf can be taken to have been determined; in the sense that there should be no other concept withir
that sajne scope which represents the satné meaning. In some registries (including implementations
based on ISO/IEC 11179-3:2003 or ISO/IEC 11179-3:2013), this scope can always be the registry concept
system/ thus making explicit the expectation that there shall always be at most one concept within tha
entire 1legistry representing any(given meaning. In other registries, the scope can generally be much
narrowgr, reflecting a lack of determination having (necessarily) been made as to whether the sams
meaninjg may or may not also be represented by one or more other concepts in the registry, from 3
different source(s).

The sofirce conceptysystem also provides a scoping mechanism for assertions pertaining to that
concept (generallysincluding many assertions that the concept does not participate in directly). In
some r¢gistriesinwhich all concepts have a distinguished registry concept system as their source, it i
possibl¢ thatall assertions also be included in that same registry concept system, thus indicating thaf
all asseftions'pertaining to any concept are valid across the whole registry context.

NOTE Within the ontology community, this is called a "uniform ontological commitment”.

In other registries, it is possible that all concepts have the registry as their source, but discrimination
can be made between assertions included in that registry concept system, and other assertions which
are registered can be valid only in (a) narrower context(s). In yet other registries, it is possible there are
many different concept instances representing either similar or even arguably identical meanings, but
with some potentially critical difference(s) in semantics represented by the distinct sets of assertions
included in their respective source concept systems.
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7.2.3.3 concept_system_reference association

The concept_system_reference association specifies the binding of zero, one or more instances of the
Concept_System (7.2.2.2) class by zero, one or more other instances of the Concept_System class.

This association registers where one or more concept systems (each being a referenced concept system)
is referenced by one or more other concept systems (each being a referencing concept system).

A referenced concept system is not considered to be part of the referencing concept system.

avigation from a referencing concept system to a referenced concept system shall be supperted by a
conforming or strictly conforming implementation. Navigation from the referenced concept system to
'he referencing concept system is permitted but not required.

7.2.3.4 concept_system_importation association

[he concept_system_importation association records the binding of zero, ene or more instgnces of
'he Concept_System class (7.2.2.2) to zero, one or more other instances of the Concept_System class.

['his association registers where one or more concept systems (each beifig,an imported concept $ystem)
s imported by one or more other concept systems (each being an importing concept system).

buch importation specifies that all concepts and assertions, if. applicable, included in the imiported
Concept system are also to be included in the importing conceptsystem.

An imported concept system is considered to be an integralpart of the importing concept system.

Navigation from the importing concept system to the'imported concept system shall be suppdrted by
h conforming or strictly conforming implementation. Navigation from the imported concept syjstem to
'he importing concept system is permitted but notrequired.

7.2.3.5 relation_role_set association

[he relation_role_set association records the binding of zero, one or more instances of the Relation_
Role class (7.2.2.4) to exactly one inStance of the Relation class (7.2.2.3).

['his association registers the set of relation roles that participate in a relation.

t is best practice that th€ number of relation roles participating in a relation matches the aritly of the
relation, as represented\by the value assigned to the arity attribute (7.2.2.3.4) of the relevant ipstance
pf the Relation class. However, the multiplicity of the association at the Relation_Role end of the
hssociation is “0..*,allowing for the situation where the relation roles are not yet known.

Hence, if an instance of the Relation class is deleted, all of the linked instances of the Relatign_Role
Class are alse-to be deleted.

7.2.316~ assertion_inclusion association

[he’ assertion inclusion association records the binding of zero, one or more instances of the
Assertion class (7.2.2.5) to one or more instances of the Concept_System class (7.2.2.2).

This association registers the inclusion of an assertion in one or more concept systems. Each concept
system may include one or more assertions, but not every concept system has to include assertions.

NOTE Since the Link class (7.2.2.6) is a subclass of the Assertion class, links are also included in one or
more concept systems.

7.2.3.7 assertion_about_concept association

The assertion_about_concept association records the binding of zero, one or more instances of the
Assertion class (7.2.2.5) to one or more instances of the Concept class (7.2.2.1).
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This association registers the use of concepts within assertions. Each assertion shall use one or more
concepts within their specification. Each concept may be used within one or more assertions, but not
every concept has to be used within assertions.

7.2.3.8 assertion_of predicate association

The assertion_of_predicate association records the binding of zero, one or more instances of the
Assertion class (7.2.2.5) to one or more instances of the Relation class (7.2.2.3).

This aspoctationrregistersthe use of refationsas predicates imrassertions-Eachassertiomrshattuseones
or morg relations as predicates. Each relation may be used as a predicate in one or more assertions;buf
not evefly relation has to be used as a predicate within assertions.

7.2.3.9| relation_link association

The relation_link association records the binding of zero, one or more instances of\the Link clasg
(7.2.2.6]) to exactly one instance of the Relation class (7.2.2.3).

This as$ociation registers the membership of links in assertions. Each link shal{’be’a member of exactly
one reldtion. Each relation may have as members one or more links, but not every relation has to have 3
link as 4 member.

7.2.3.10 link_has_link_end association

The link_has_link_end association records the binding of egactly one instance of the Link class
(7.2.2.6]) to two or more instances of the Link_End class (7.2.2.%).

This aspociation registers the link ends specified for a link. Each link shall include two or more link
ends. Each link end shall be part of exactly one link.

The nuinber of link ends included within a link dep&nds on the arity of the relation that is linked to thg
link.

7.2.3.11 link_end_concept association

The link_end_concept association gecords the binding of zero, one or more instances of the Link_End
class (712.2.7) to exactly one instaiice of the Concept class (7.2.2.1).

This asgociation registers the concept that plays a role for a set of link ends. The specific role is identified
througI an instance of thedink_end_role association (7.2.3.12).

Each ligk end shall havé-exactly one concept that plays a role. Each concept may play a role in one of
more lihk ends, butfiot’every concept has to play a role in link ends.

7.2.3.12 link.end_role association

The linkend_role association records the binding of zero, one or more instances of the Link_End class
(7.2.2.7 i i 4.

This association registers the relation role that is the end role for a set of link ends. Each link end shall
have a role played by exactly one relation role. Each relation role may be the role for one or more link
ends, but not every relation role has to be a role for link ends.
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8 Binary_Relations package

8.1 Overview of Binary_Relations package

ISO/IEC 11179-32:2023(E)

The Binary_Relations package consists of a single metamodel region, the Binary Relations metamodel

region.

8.2 Binary Relations metamodel region

B.2.1 Overview

llustrated in Figure 4.

Relation
(Concept_System)

T

[he Binary Relations metamodel region supports characteristics particular to binaryvtelat

ons, as

hdministered, named, defined and classified.

Binary_Relation «enumeration» «enumeration» «enumerafion»
{arity = 2} Reflexivity Symmetry Transitiyity
+reflexivity : Reflexivity [0..1] reflexive symmetric transitive
+symmetry : Symmetry [0..1] irreflexive asymmetric intransitive
+transitivity : Transitivity [0..1] antireflexive antisymmetric antitransitiye
Figure 4 — Binary Relations metamodel region

B.2.2 Classes in the Binary Relations-metamodel region

B.2.2.1 Relation class

[he Relation class is described in 7.2.2.3.

B.2.2.2 Binary_Relation class

B.2.2.2.1 Directsuperclass

Binary_Relation is a subclass of Relation (7.2.2.3). Relation in turn is ultimately a subglass of
tem (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be identified, regjstered,

B.2.2.2.2 Description of Binary_Relation

Binary_Relation is a class each instance of which models a binary relation, a relation of arity 2 (i.e.

having two link ends).

Most common semantic relations are binary, e.g. equals, less than, greater than, is-a, part-of,

etc. An

example of a relation which is not binary is betweenness. Binary relations are commonly represented
as edges (or directed edges for asymmetric binary relations) in graphs, cf. the Resource Description

Framework (RDF[12]) of the W3CI13],

Table 7 shows examples of some binary relationships and their characterization.
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21


https://standardsiso.com/api/?name=6b6a9384026c091d7138217007541162

ISO/IEC 11179-32:2023(E)

Table 7 — Examples of binary relations and their characterization

Relation Symmetry Reflexivity Transitivity
equals symmetric reflexive transitive
not equals symmetric antireflexive intransitive
less than antisymmetric antireflexive transitive
less than or asymmetric reflexive transitive
equal

Similar Symmetric Terlexive mtransitive

The Binary_Relation class has three enumeration attributes: reflexivity, symmetry and transitivity

A symnpetric Binary_Relation may use the same Relation_Role (7.2.2.4) for both Link_Ends. (7.2.2.7)

8.2.2.213 Attributes of Binary_Relation

See Table 8.

Table 8 — Attributes of Binary_Relation

Attribyte name Multiplicity Datatype Description
reflexiyity 0..1 Reflexivity Optional.
(8.2.3.1)

Definition;.characterization of the binary relation
(3.8) as: reflexive, irreflexive or antireflexive.

symmdtry 0.1 Symmetry Optional:
(8.2.3.2) Definition: characterization of the binary relation
(3+8) as: symmetric, asymmetric or antisymmetric
transitjvity 0.1 Transitivity Optional.
(8.2.3.3)

Definition: characterization of the binary relation
(3.8) as: transitive, intransitive or antitransitive

8.2.3 [Datatypes in the Binary_Relation metamodel region

8.2.3.1| Reflexivity enumeration

Reflexjvity is an enumeration with values listed in Table 9. Reflexivity is used as the datatype of thg
reflexiyity attribute (8.2.222.3) of Binary_Relation (8.2.2.2).

Table 9 — Values of Reflexivity enumeration

Value Description
reflexivie A binary relation, R, is reflexive if for all x, R(x,x) is true.
Equality is an example of a reflexive relation.
irreflexive A binary relation, R, is irreflexive if it is not reflexive.
i.e. R(x,x) is not necessarily true for all x.
antireflexive A binary relation, R, is antireflexive if for all x, R(x,x) is false.

Inequality is an example of an antireflexive relation.

An antireflexive relation is also irreflexive, but antireflexive is a more specific character-
ization.

22
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8.2.3.2 Symmetry enumeration

Symmetry is an enumeration of the values shown in Table 10. Symmetry is used as the datatype of the
symmetry attribute (8.2.2.2.3) of Binary_Relation (8.2.2.2).

Table 10 — Values of Symmetry enumeration

Value Description

symmetric A binary relation, R, is symmetric if for all x, y: R(x,y) implies R(y,x).

” o« » o«

Examples of symmetric relations are “equals”, “not equals”, “within-2-miles-of”, @tg.

Symmetry does not imply reflexivity. For example, the inequality relation is.Symmetric,
but antireflexive.

asymmetric A binary relation, R, is asymmetric if for all x,y: R(x,y) does not imply R(y)x). In terms of
this metamodel, asymmetric Relations have two distinguishable (nenr‘identical) roles, one
for each end of each Link.

Examples of asymmetric relations include: less than, likes, father of, etc.

antisymmetric A binary relation, R, is anti-symmetric if for all x,y: R(x,y) implies not R(y,x).
“Less than” is an example of an antisymmetric relation:

An antisymmetric relation is also asymmetric, butantisymmetric is a more specific char-
acterization. An asymmetric relation is not necessarily antisymmetric (consider lefs than
or equals).

B.2.3.3 Transitivity enumeration

[ransitivity is an enumeration of the values showpn in Table 11. Transitivity is used as the datatype of
'he transitivity attribute (8.2.2.2.3) of Binary_Relation (8.2.2.2).

Table 11 — Values of Reflexivity enumeration

Value Description

transitive A binary relation{R, is transitive, if for all x,y,z: R(x,y) and R(y,z) implies R(x,z).

Examples of trahsitive relations include equality, less than and less than or equals.

intransitive A binarysrelation, R, is intransitive if it is not transitive i.e. R(x,y) and R(y,z) does n¢t
imply R(x,2).
antitransitive Abinary relation, R, is antitransitive if for all x,y,z: R(x,y) and R(y,z) implies not R(¥,z).

An antitransitive relation is also intransitive, but antitransitive is a more specific gharac-
terization.
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Annex A
(informative)

Consolidated Class Hierarchy

Figure AT Shows all classes specified in this document or reterenced from ISO/IEC 11179-3;, tTha
participate in a class hierarchy. Classes that do not participate in a class hierarchy are not shown.

Item
(Basic_and_Core)
AN
{disjoint| incomplete}
Concept Concept_System
(Basic_and_Core) T (Concept_System)
A
Relation_Role Relation Assertion
N L. 000
(Concept_System) (Concept_System) (Concept_System)
Binary_Relation Link
(Binary_Relations) (Concept_System)
{arity = 2}
Constraint.Set M~ Link_End
(Registration) (Concept_System)

{disjoint) incomplete}

Concept_Constraint/Set Relation_Constraint_Set
(Concept_System) (Concept_System)

Figure A.1 — Consolidated Class Hierarchy

Standayds orimplementations which extend this document may extend the above class hierarchy.
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Annex B
(informative)

Concept System Examples

B.1 Overview

[his annex illustrates the use of the Concept System metamodel region (see 7.2).

B.2 Concept System Metamodels

rdfs:range and owl:disjointWith.

hlso be used to describe mappings between them, as well'as to the concept system metamodel s}

[he concept system metamodel specified in 7.2 is very generic, so that it'may be used to fegister
Concept systems that are defined in a wide range of formalisms. Most formalisms will have sonje built-
n constructs which are not built-in to the metamodel specified in 7.2. The‘concept system metatpodel is
beneric enough to also support registration of such built-in construéts, in a "notation" concept pystem.
For example, an OWL concept system can be used to define OWL ontological relations such as rfif:type,

By registering a full metamodel of each such formalism alsg'as a concept system, the same facillity can

becified

n 7.2. Table B.1 summarizes some suggested primiary mappings between the ISO/IEC 11179-32
metamodel and a selection of notations. Note that in the RDF-based notations (SKOS and OWL) it is
suggested to treat inverse properties as roles ef.an implicit binary relation. Some further detpils are
biven in this subclause.
Table B.1 — Correspondences of ISO/IEC 11179-32 concept system metamodel to sele¢ted
notations
Notation Concept Relation Relation_Role Link Assertion
SKOS Concept N/a semantic relations |[N/a Stat¢ment
OWL Class or Thing N/a ObjectProperty N/a Stat¢ment
UML Class or Object Association AssociationEnd Link N/a
non-lexical-object or . .
ORM non-leiedl object type idea type role idea N/a
XTM Topic Association Type Association Role Association |N/a
SBVR goncept or characteristic | (non-unary) fact type |facttype role N/a fact
CLIF N/a = N/a N/a Stat¢gment

NOTE 1 N/a=Notapplicable.

— SKOS[3]

NOTE 2  Relation and Relation_Role are shown separately, even though they are subclasses of Concept.

There is no metaclass in SKOS for semantic relations, instead there are only the foundational
broader, narrower and related properties, and a semantic relation is one defined by those properties

or by subproperties of those properties.
— OWLIL1]

Some OWL built-in constructs are most naturally described as ternary relations, and
as variable arity relations with two roles. It is also reasonable to describe object prope
relations rather than relation roles. See OWL Example below.

© ISO/IEC 2023 - All rights reserved

others
rties as

25


https://standardsiso.com/api/?name=6b6a9384026c091d7138217007541162

ISO/IEC 11179-32:2023(E)

— UMLISLIELIZ]

Because the ISO/IEC11179-32 metamodel does notimpose a meta-level hierarchy, the Generalization
metaclass in UML can be interpreted as a built-in relation, and generalization relationships thus as
links (in the ISO/IEC 11179-32 sense) between UML Classes.

— ORM

There is no official standard for ORM, but in this appendix the ORM metamodel provided in
ISO/TR 9007:1987[2 is taken as normative.

— XTMIZ]
An[XML syntax for Topic Maps (ISO/IEC 13250).
— SBVRI10]

In the ISO/IEC 11179-32 metamodel, it is most natural to treat SBVR characteristics (unary facf
types) as concepts rather than as relations, because links in this metamodel are required to have af
leagt two ends.

B.3 SKOS Example

B.3.1 |Overview

This is § very simple example using SKOS (Simple Knowledge Qrganization System)b.

B.3.2 |SKOS Metamodel

The core of the SKOS (meta)model?) contains only two0 semantic relations?3), defined by three RDF
properties. Describing these two semantic relations in terms of the ISO/IEC 11179-32 metamodel i5
very stiaightforward, see Table B.2 and Table B.3:

Table B.2 — SKOS-CORE@s an ISO/IEC 11179-32 Concept System

<Concept_System>

notation j'referencedConceptSystem | importedConceptSystem

SKOS-CORE

Table B.3=- SKOS relations as ISO/IEC 11179-32 Binary Relations

<Binary_Relation>

source role reflexivity | symmetry | transitivity

v skos:broader ] ] o
generalization |SKOS-CORE antisymmetric |transitive
skos:narrower

association SKOS-CORE |skos:related symmetric intransitive

B.3.3 SKOS example Thesaurus

Our SKOS example is a simple thesaurus of marital statuses. Here is its expression in Turtle®.

1) See http://www.w3.org/TR/skos-primer/

2) See http://www.w3.org/TR/skos-primer/#secsimple
3) See http://www.w3.org/TR/skos-primer/#secrel
4) See http://www.w3.org/TeamSubmission/2008/SUBM-turtle-20080114/
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:MaritalStatus rdf:type skos:ConceptScheme

:Married rdf:type skos:Concept ;
skos:inScheme :MaritalStatus ;
skos:related :Single

:Single rdf:type skos:Concept ;
skos:inScheme :MaritalStatus ;

skos:narrower :NeverMarried .

:NeverMarried rdf:type skos:Concept ;

ISO/IEC 11179-32:2023(E)

SROSTITSTheme TMarttatrStatus—

Widowed rdf:type skos:Concept ;
skos:inScheme :MaritalStatus ;
skos:broader :Single

Divorced rdf:type skos:Concept ;

skos:inScheme :MaritalStatus ;
skos:broader :Single

metamodel.

Ilables B.4, B.5 and B.6 provide a description of the above thesaurus in térms of the ISO/IEC 1

Table B.4 — SKOS Thesaurus example — ISO/IEC 11179-32 Concept System

<Concept_System>

notation

referencedConceptSystem

importedConceptSystem

MaritalStatus |SKOS/Turtle

SKOS-CORE

Table B.5 — SKOS Thesaurus Example — ISO/IEC 11179-32 Concepts

1179-32

<Concept>
source
ms:Married MaritalStatus
ms:Singlé MaritalStatus
ms:NeverMarried MaritalStatus
ms:Widowed MaritalStatus
m's:Divorced MaritalStatus

NOTE

In Table B-5'and in the following tables, the concepts are represented by their designations.

Table B.6 — SKOS Thesaurus Example — ISO/IEC 11179-32 Links

<Link>
. link_end
source relation
end_role end
_ _ skos:related ms:Married
MaritalStatus |association -
skos:related ms:Single
. o skos:broader ms:Single
MaritalStatus |generalization -
skos:narrower |ms:NeverMarried
) o skos:broader ms:Single
MaritalStatus |generalization -
skos:narrower |ms:Widowed
) o skos:broader |ms:Single
MaritalStatus |generalization -
skos:narrower |ms:Divorced
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B.3.4 Example Value Domain References

To illustrate one possible connection to data description, Table B.7 and Table B.8 show an example pair
of enumerated value domains described with references to the above SKOS thesaurus.

NOTE Unused attributes have been omitted from these descriptions.

Table B.7 — SKOS Thesaurus Example — ISO/IEC 11179-31 Conceptual Domains

member

ms:Single

binary_ms_CD 3
ms:Married

ms:NeverMarried

ms:Married

specific_ms_CD :
ms:Widowed

ms:Divorced

Table B.8 — SKOS Thesaurus Example — ISO/IEC 11179-31.Value Domains

<Enumerated_Value_Domain>
. member
datatype meaning -
value meaning
) ) ] . 0 ms:Single
binary_jmarital_status Bit binary_ms_CD -
1 ms:Married
S ms:NeverMarried
M ms:Married
marital] status_code Character specific_ms_CD -
W ms:Widowed
D ms:Divorced

B.4 (QRM Example

B.4.1 |Overview

This expmple uses the Object-Role Modelling® (ORM) model from ISO/TR 9007:1987, Appendix E.

B.4.2 |ORM Metamodel

There Te two relations built-into ORM which need to be registered first. They are described in TR 9007
using tlhe PASEAL syntax defined in ISO/TR 9007:1987, Appendix C. The subtype relation is defined by
the declaratien:

(R5) nalot— 11h‘r_‘po = "NOTILQT called"
(nolot-name-1 | nolot-name-1-list)
"is subtype-of NOLOT called" nolot-name-2 ";".

The other relation is implicitly defined within the idea-declaration definition:

(R7) idea-declaration = "IDEA (with-first ROLE (called" role-name-1
"and on NOLOT called" nolot-name-1 ")"
"and with-second ROLE (called" role-name-2
"and on NOLOT called" nolot-name-2 "))"
"is called" idea-name ";".

For clarity, first rewrite the idea-declaration rule as follows:

5) see http://www.orm.net/
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(R7a) idea-declaration = "IDEA (with-first" idea-role-1

"and with-second" idea-role-2
"is called " idea-name ";".
(R7b) idea-role = "ROLE (called" role-name

ll) "

"and on NOLOT called" nolot-name ")".

idea-role.
idea-role.

(R7c) idea-role-1
(R7d) idea-role-2

Rule (R7a) corresponds to relation_role_set in the ISO/IEC 11179-3 metamodel; rule (R7b) defines a
relation which is not built-in to the ISO/IEC 11179-3 metamodel. The ORM relations defined by rules

(R5) and (R7h) thus can bhe described in terms of the ISQ/IEC 11179-3 metamaodel as in Ta

ble B.9,

[able B.10 and Table B.11.

Table B.9 — ORM as an ISO/IEC 11179-32 Concept System

<Concept_System>

notation | referencedConceptSystem

importedConceptSystem

ORM |PASCAL

Table B.10 — ORM Relations as ISO/IEC 11179-32 Binary Relations

<Binary_Relation>

source role reflexivity

symmmetry | transitivity

subtype-of

subtype |ORM
supertype-of

antisymmetric |transitive

on

role-on |ORM

role

Table B.11 — ORM Roles-as ISO/IEC 11179-32 Relation Roles

<Relation_Role>

multiplicity

ordinal

subtype-of

supertype-of

on 1

role

NN

B.4.3 Car Registration Model

[he examplemiodel is depicted graphically in Figure B.1.
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Figure B.1 — Car Registration Model in ORM

The texjtual definition of the Car Registration Model is reproduced below:

begin
add CONCEPTUAL-SCHEMA called 'CAR-REGISTRATION' ;
add NOLOT called ('MANUFACTURER' 'OPERATING-MANUFACTURER' 'REG-CAR'
'CAR' 'REG-MODEL' 'CAR-MODEL' 'FUEL-CONSUMPTION'
'DATE' 'YEAR' 'MONTH' 'DAY' 'TRANSFER' 'DAY-SEQ'
'OWNER' 'GARAGE' 'NON-TRADING-GARAGE' 'GROUP'
'PERSON"'") ;
add LOT called {'MANUFACTURER-NAME' 'REG-NO' 'SERIAL-NO' 'MODEL-NAME'
'FUEL-CONSUMPTION-AMOUNT' 'YEAR-NO' 'MONTH-NO'
'DAY-NO' 'SEQ-NO' 'GARAGE-NAME' 'PERSON-NAME') ;
add NOLOT called 'OPERATING-MANUFACTURER'
is subtype-of NOLOT called 'MANUFACTURER';
add NOLOT called ('MANUFACTURER' 'GARAGE' 'GROUP')
is subtype-of NOLOT called 'OWNER';
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NOTE1 Three other subtype declarations omitted here.

add IDEA (with-first ROLE (called 'manuf-by'
and on NOLOT called 'CAR-MODEL'")
and with-second ROLE (called 'of'
and on NOLOT called 'MANUFACTURER'))
is called 'builds';

NOTE 2  Thirteen other idea declarations omitted here.

add BRIDGE (with-first ROLE (called 'called'

and on NOLOT called 'REG-CAR'")
and with-second ROLE (called 'of'

and on LOT called 'REG-NO'))
is called 'registration';

NOTE 3  Two other explicit bridge declarations omitted here.

bdd BRIDGE (with-first ROLE (called 'called'
and on NOLOT called 'MANUFACTURER')
and with-second ROLE (called 'of'
and on LOT called '"MANUFACTURER-NAMR.))
is called 'naming-of-model';

NOTE 4  Seven other implicit bridge declarations omitted here.

NOTES5  The list of constraints is given on the next pages

End .

t has been chosen to regard only the non-lexical object types as concepts, and thus only the ubtype
Jeclarations as links, and the idea types as relations. For the omitted subtype declarations, assume:

bdd NOLOT called 'NON-TRADING-GARAGE'

is subtype-of NOLOT called 'GARAGE';
bdd NOLOT called 'CAR-MODEL'

is subtype-of NOLOT called "REG-MODEL';
bdd NOLOT called 'CAR'

is subtype-of NOLOT calided 'REG-CAR';

['his document will not go through:all of the omitted idea type declarations, but will assume:

hdd IDEA (with-first ROLE¢(called 'is-of'
and on NOLOT called 'CAR-MODEL')
and with-second ROLE (called 'of'
and on NOLOT called 'CAR'"))
is called Ymodel';

bdd IDEA (with€fdivrst ROLE (called 'to'
and on NOLOT called 'OWNER')
ad-with-second ROLE (called 'in'
and on NOLOT called 'TRANSFER'))
1s called 'transfer-owner';

hdd(IDEA (with-first ROLE (called 'of'
and on NOLOT called 'CAR')
and with-gsecond ROLE (called 'in't
and on NOLOT called 'TRANSFER'))
is called 'transfer-car';

add IDEA (with-first ROLE (called 'in'
and on NOLOT called 'GROUP')
and with-second ROLE (called 'with'
and on NOLOT called 'PERSON'))
is called 'group-member';

Table B.12, Table B.13, Table B.14 and Table B.15 express the model in terms of the 11179-32 Concept
System metamodel.

© ISO/IEC 2023 - All rights reserved 31


https://standardsiso.com/api/?name=6b6a9384026c091d7138217007541162

ISO/IEC 11179-32:2023(E)

Table B.12 — Car Registration Model in ORM — ISO/IEC 11179-32 Concept System

<Concept_System>

notation

referencedConceptSystem

importedConceptSystem

CAR-REGISTRATION

IS09007-E3

ORM

NOTE 6

32

Table B.13 — Car Registration Model in ORM — ISO/IEC 11179-32 Concepts

<Concept>
source
MANUFACTURER CAR-REGISTRATION
OPERATING-MANUFACTURER |CAR-REGISTRATION
REG-CAR CAR-REGISTRATION
CAR CAR-REGISTRATION
REG-MODEL CAR-REGISTRATION
CAR-MODEL CAR-REGISTRATION
FUEL-CONSUMPTION CAR-REGISTRATION
DATE CAR-REGISTRATIQN
YEAR CAR-REGISTRATION
MONTH CAR-REGISTRATION
DAY CAR-REGISTRATION
TRANSFER CAR-REGISTRATION
DAY-SEQ CAR-REGISTRATION
OWNER CAR-REGISTRATION
GARAGE CAR-REGISTRATION
NON-TRADING-GARAGE CAR-REGISTRATION
GROUP CAR-REGISTRATION
PERSON CAR-REGISTRATION

In Table B.13, Table B.14 and Tabl€ B.15, the concepts are represented by their designations.

[Fable B.14 — Car Registration Model in ORM — ISO/IEC 11179-32 Binary Relations

<Binary_Relation>
source role reflexivity | symmetry | transitivity
) manuf-by
builds CAR-REGISTRATION ;
0
is-of
model CAR-REGISTRATION ”
0
£ pal PPl Olomn AN R to
LI dIISICT=-0WIICT CARREUGISTRATIUN .
in
of
transfer-car CAR-REGISTRATION -
in
in
group-member |CAR-REGISTRATION —
with
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<Link>
. link_end
source relation
end_role end
supertype-of |OPERATING_MANUFACTURER
CAR-REGISTRATION |subtype
subtype-of |MANUFACTURER
supertype-of |[MANUFACTURER
CARRECSTRATION —subtype
subtype-of |OWNER
supertype-of |GARAGE
CAR-REGISTRATION |subtype
subtype-of |OWNER
supertype-of |GROUP
CAR-REGISTRATION |subtype
subtype-of |OWNER
supertype-of |NON-TRADING-GARAGE
CAR-REGISTRATION |subtype
subtype-of |GARAGE
supertype-of |[REG-CAR
CAR-REGISTRATION |subtype
subtype-of |CAR
supertype-of |[REG-MODEL
CAR-REGISTRATION |subtype
subtype-of |CAR-MODEL
role builds.manuf-by
CAR-REGISTRATION |role-on
on MANUFACTURER
role builds.of
CAR-REGISTRATION |role-on
on CAR-MODEL
role model.is-of
CAR-REGISTRATION |role-on
on CAR-MODEL
role model.of
CAR-REGISTRATION |role-en
on CAR
role transfer-owner.to
CAR-REGISTRATION“|role-on
on OWNER
role transfer-owner.in
CAR-REGISTRATION |role-on
on TRANSFER
role transfer-car.of
CAR<REGISTRATION |role-on
on CAR
role transfer-car.in
CAR-REGISTRATION |role-on
on TRANSFER
role group-member.in
CAR-REGISTRATION |role-on
on GROUP
role group-member.of
CAR-REGISTRATION |role-on
on PERSON

B.5 OWL Example

B.5.1 Overview

Because OWL (Web Ontology Language®) is founded upon the very simple binary predicate model of
RDF, there is more than one reasonable way to map OWL into the 11179-3 Concept System metamodel.
Perhaps the more obvious is to treat each ObjectProperty as a relation, each with relation roles rdf:

6) see http://www.w3.org/TR/owl-features/
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subject and rdf:object. However, an analogy to Properties in UML and MOF will instead suggest treating
each ObjectProperty as representing a relation role, of an underlying binary relation taken to be implicit
in the OWL representation. Either approach is workable, and indeed it is possible to even mix the two
approaches, treating some ObjectProperties as relations and others as relation roles, based on some
case-by-case evaluation of the relative merits of each treatment.

B.5.2 OWL Metamodel

A convenient synopsis of OWL built-in constructs is provided in the OWL Web Ontology Language
Overvigw-Some of the OW L buitt-Im cConstructs CorTespond diTectly to elements of tie 1 1179-3Concep
System|metamodel. These are shown in Table B.16.

Talple B.16 — OWL constructs with directly corresponding ISO/IEC 11179-32 metamodel

elements
OWL Constructs 11179-3 metamodel description\type
Ontology Concept_System
imports Importation

minCardinality, maxCardinality, cardinality,

FunctionalProperty, InverseFunctionalProperty multiplicity

TransitiveProperty transitivity

OWL inperseOf assertions can also be captured using only built-in\11179-3 metamodel constructs, as
will be shown below. (All domain assertions can also be describéd*as range assertions on the opposing
role, and therefore omit domain from our OWL metamodel as well.) And since assertions of membershiy
in SyminetricProperty can also be regarded as simply an*alternate syntax for expressing reflexive
inverse(f assertions, they too may be captured in the samé&way.

Many other OWL built-in constructs do not have corresSponding elements built-in to the 11179-3 Concepf
System|metamodel, as summarized in Table B.17.

Table B.17 — OWL built-in‘donstructs described in OWL metamodel

Group of OWL Constructs 11179-3 metamodel description type
me.taclasses Class, Property; Concept
ObjectProperty and DatatypeProperty
classes Thing and Nothing Concept
datatypes Concept

equivalentClassyequivalentProperty, sameAs | Binary_Relation (symmetric, transitive)

differentFrom; complementOf, disjointWith |Binary_Relation (symmetric, intransitive)

subClassQf; subPropertyOf Binary_Relation (asymmetric, transitive)
typeyrange Binary_Relation (asymmetric, intransitive)
AllDifferent (and distinctMembers) Relation (variable arity, 1 role)
intersectionOf, oneOf, unionOf Relation (variable arity, 2 roles)

allValuesFrom, someValuesFrom, hasValue Relation (arity=3, 3 roles)

Some of these constructs are actually reused from RDFS, which in turn is defined on top of RDF, and
most of the OWL datatypes are taken from XML Schema. To describe this explicitly, four interrelated
metamodels to support OWL are described: one each for RDF, RDFS, and the subset of XML Schema used
in OWL; and one for OWL proper. The resulting description is shown in Table B.18 through Table B.23.
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Table B.18 — OWL as an ISO/IEC 11179-32 Concept System

<Concept_System>

notation | referencedConceptSystem | importedConceptSystem
RDF
RDFS RDF
XSD RDFS
OWL RDFS XSD

NOTE

Table B.19 — OWL Concepts as ISO/IEC 11179-32 Concepts

<Concept> (excluding Relations)
source

rdf:Property RDF
rdfs:Resource RDFS
rdfs:Class RDFS
rdfs:Datatype RDFS
rdfs:Literal RDFS
xsd:string XSD
xsd:decimal XSD
xsd:integer XSD
xsd:boolean XSD
xsd:date XSD
...other XSD datatypes...
owl:Class OWL
owl:Thing OWL
owl:Nothing OWL
owl:ObjectProperty OWL
owl:DatatypeProperty OWL

In Table B.19 through Table B.23, the concepts are represented by their designations.

Table B.20,— OWL Binary Relations as ISO/IEC 11179-32 Binary Relations

<Binary_Relation>

© ISO/IEC 2023 - All rights reserved

source role reflexivity | symmetry | transftivity
) instance . . s
instance<type RDF asymmetric |intranditive
rdf:type
role i ) .
role-range RDFS asymmetric |intranditive
rdfs:range
) subclass ) .
class-subsumption RDFS asymmetric |transitive
rdfs:subclassOf
) subproperty ) .
property-subsumption RDFS asymmetric |transitive
rdfs:subpropertyOf
class-equivalence OWL owl:equivalentClass symmetric transitive
property-equivalence OWL owl:equivalentProperty symmetric transitive
individual-equivalence OWL owl:sameAs symmetric transitive
inequality OWL owl:differentFrom symmetric intransitive
disjointness OWL owl:disjointFrom symmetric intransitive
35
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Table B.20 (continued)

<Binary_Relation>

source role reflexivity | symmetry | transitivity

complementarity OWL owl:complementOf symmetric intransitive

Table B.21 — OWL Relations (except Binary Relations) as ISO/IEC 11179-32 Relations

<Relation> (excluding Binary_Relations)
source | arity role
owl:AllDifferent OWL operand
class
owl:allValuesFrom OWL 3 role
range
class
owl:someValuesFrom |OWL 3 role
range
class
owl:hasValue OWL 3 role
valué
intersection
owl:intersectionOf OWL
operand
union
owl:unionOf OWL
operand
enumeration
owl:oneOf oOWE
member

Table B.22 — OWL Construets as ISO/IEC 11179-32 Relation Roles

<Relation_Role>

multiplicity | ordinal

instanee

rdf:type

subclass
rdfs:subclassOf
subproperty

rdfs:subpropertyOf

role

N[RN[R N[R[NR

rdfs:range

owrequivatentciass

owl:equivalentProperty

owl:sameAs

owl:differentFrom

owl:disjointFrom

owl:complementOf

owl:AllDifferent.operand

owl:allValuesFrom.class

owl:allValuesFrom.role
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Table B.22 (continued)

<Relation_Role>

multiplicity | ordinal

owl:allValuesFrom.range 3
owl:someValuesFrom.class 1
owl:someValuesFrom.role 2
owl:someValuesFrom.range 3
owl:hasValue.class 1
owl:hasValue.role 2
owl:hasValue.value 3
owl:intersectionOf.intersection 1
owl:intersectionOf.operand 2
owl:unionOf.union 1
owl:unionOf.operand 2
owl:oneOf.enumeration 1
owl:oneOf.member 2
Table B.23 — OWL Constructs as ISO/IEC11179-32 Links
<Link>
. link_end
source relation
end_role end
) instance rdf:type
RDF instance-type
rdf:type rdf:Property
instance rdfs:Class
RDFS instance-type
rdf:type rdfs:Class
) instance rdfs:range
RDFS instance-type
rdf:type rdf:Property
role rdfs:range
RDFS role-range
rdf:range rdf:Class
role role
RDFS role-range
rdf:range rdf:Property
role rdf:type
RDFS role-range
rdf:range rdfs:Class
. instance rdfs:subclassOf
RDFS instance-type
rdf:type rdf:Property
role rdfs:subclassOf
RDFS role-range
rdfirange rdfs:Class
role subclass
RDFS role-range
rdf:range rdfs:Class
] instance rdfs:subpropertyOf
RDFS instance-type
rdf:type rdf:Property
role rdfs:subpropertyOf
RDFS role-range
rdf:range rdf:Property
role subpropert
RDFS role-range property
rdf:range rdf:Property

© ISO/IEC 2023 - All rights reserved

37


https://standardsiso.com/api/?name=6b6a9384026c091d7138217007541162

ISO/IEC 11179-32:2023(E)

Table B.23 (continued)

<Link>
. link_end
source relation
end_role end
) instance rdfs:Resource
RDFS instance-type
rdf:type rdfs:Class
subclass rdfs:Class
RDES class-subsumuption
" rdfs:subclassOf |rdfs:Resource
) instance rdf:Property
RDFS instance-type
rdf:type rdfs:Class
subclass rdf:Property

RDFS class-subsumption
rdfs:subclassOf |rdfs:Resource

i instance rdfs:Datatype
RDFS instance-type
rdf:type rdfs:Class
) subclass rdfs:Datatype
RDFS class-subsumption
rdfs:subclassOf |rdfs:Class
) instance rdfs:Literal
RDFS instance-type
rdf:type rdfs:Class
subclass rdfs:Literal

RDFS class-subsumption
rdfs:subclassOf. |rdfs:Resource

) instance xsd:string
XSD instance-type
rdf:type rdfs:Datatype
. instance xsd:decimal
XSD instance-type
rdfitype rdfs:Datatype
) instance xsd:integer
XSD instance-type
rdf:type rdfs:Datatype
instance xsd:boolean
XSD instance-type
rdf:type rdfs:Datatype
instance xsd:date
XSD instance-type
rdf:type rdfs:Datatype
..otherZXSD'datatype links...
i instance owl:Thing
OWHL instance-type
rdf:type owl:Class
) instance owl:Nothing
OWL instance-type
rdf:type owl:Class

...other OWL metamodel links...

B.5.3 Car Registration Ontology

An OWL ontology has been developed for illustration, for the application described in ISO/TR 9007:1987,
Appendix B. Figure B.2 shows a graphical depiction of the ontology, as rendered with OntoViz.
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Car
serialNumber | String
yearOfProducton | Integer

model | Instance| CarModel

/w

RegisteredCar

CarModel

String

String

ISO/IEC 11179-32:2023(E)

RegistrationAuthority

registrationNumber | name |
1 1

transfer| Instance* |transfer0f0wnership

manufacturerl Instance| Manufacturer

permittedManufactureri Instance* | Marjufacturer

Hprefix
pprefix
pprefix
Hprefix
Hprefix

Car

http://xmdr.org¥ent/IS09007.
rdf:typesowl:0Ontology

Figure B.2 — Car Registration Ontology in OWL

<http://xmdr.org7ont/IS09007.owl#>
rdfs: <http:/Lwnw.w3.0rg/2000/01/rdf-schema#>
rdf: <http{/Ywww.w3.0rg/1999/02/22-rdf-syntax-ns#>
owl: <httpy/7/www.w3.0rg/2002/07/owl#>
xsd: <bttp://www.w3.0rg/2001/XMLSchema#>

owl>

rdfytype owl:Class ;
rdfs:subClassOf owl:Thing ;
rdfs:subClassOf

[ rdf:type owl:Restriction ;
owl:cardinality "1""*xsd:int ;

dateOfDestruction | Date fuelConsumption | Integer
Ktransfer* i car
manufacturer
TransferOfOwnership
car |Instance| RegisteredCar Manufacturer
dateOfTransfer | Date -
name String
Garage
transferee | Instance* 5
Person
isa \a
TransferToGarage TransferToPersons
transferee| Instance| Garage transferee| Instance| Person
transferee transferee*
Garage Person
name String name | String
trading | Boolean

Below is the complete text of the anfology, in Turtle syntax:

permittedManufacturer*

TheRegistrationAuthority

owl:onProperty :yearOfProduction

1 7

rdfs:subClassOf

[ rdf:type owl:Restriction ;
owl:cardinality "1"""xsd:int ;
owl:onProperty :model

1

rdfs:subClassOf

owl:disjointWith

[ rdf:type owl:Restriction ;
owl:cardinality "1"*"xsd:int ;
owl:onProperty :serialNumber

I

:TransferOfOwnership ,

:Manufacturer , :RegistrationAuthority ,
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:CarModel
rdf:type owl:Class ;
rdfs:subClassOf owl:Thing ;
rdfs:subClassOf
[ rdf:type owl:Restriction ;
owl:cardinality "1"""xsd:int ;
owl:onProperty :name
1
rdfs:subClassOf
[ rdf:type owl:Restriction ;
OWITCargImar Ity gt
owl:onProperty :fuelConsumption
1
fdfs:subClassOf
[ rdf:type owl:Restriction ;
owl:cardinality "1"*"xsd:int ;
owl:onProperty :manufacturer
17
wl:disjointWith :TransferOfOwnership , :Person , :Garage ,
:Manufacturer , :Car , :RegistrationAuthority

:Manufdcturer
fdf:type owl:Class ;
fdfs:subClassOf owl:Thing ;
fdfs:subClassOf
[ rdf:type owl:Restriction ;
owl:cardinality "1"""xsd:int ;
owl:onProperty :name
1
wl:disjointWith :TransferOfOwnership , :Person \ :Garage ,
:Car , :RegistrationAuthority , :CarModel

:RegisffrationAuthority
fdf:type owl:Class ;
fdfs:subClassOf owl:Thing ;
fdfs:subClassOf
[ rdf:type owl:Restriction ;
owl:maxCardinality "5"""%gd:int ;
owl:onProperty :permitbedManufacturer
1
wl:disjointWith :TransferOfQwnhership , :Person , :Garage ,
:Manufacturer , :Car , :CatModel ;
wl:equivalentClass
[ rdf:type owl:Class ;
owl:oneOf ({TheRegistrationAuthority)
]

:TheRegistrationAuthority
fdf:type :RegdstrfationAuthority

:RegisferedCar

fdf:typef owl:Class ;

fdfs:sub€lassOf :Car ;

fdfs:stbClassOf

[ rdf:type owl:Restriction ;
owl:cardinality "1"**xsd:int ;
owl:onProperty :registrationNumber

]

:TransferOfOwnership
rdf:type owl:Class ;
rdfs:subClassOf owl:Thing ;
rdfs:subClassOf
[ rdf:type owl:Restriction ;
owl:minCardinality "1"**xsd:int ;
owl:onProperty :transferee
1
rdfs:subClassOf
[ rdf:type owl:Restriction ;
owl:cardinality "1"""xsd:int ;
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owl:onProperty :dateOfTransfer
1
owl:disjointWith :Person , :Garage , :Manufacturer , :Car ,
:RegistrationAuthority , :CarModel ;
owl:equivalentClass
[ rdf:type owl:Class ;
owl:unionOf (:TransferToGarage :TransferToPersons)

]

:TransferToGarage
rdf:type owl:Class ;
TafsTsSTUbCIassOt

[ rdf:type owl:Restriction ;
owl:cardinality "1""*xsd:int ;
owl:onProperty :transferee

1

owl:disjointWith :TransferToPersons ;
owl:equivalentClass

[ rdf:type owl:Class ;
owl:intersectionOf ([ rdf:type owl:Restriction ;

owl:allValuesFrom :Garage ;
owl:onProperty :transferee
] :TransferOfOwnership)

Garage
rdf:type owl:Class ;
rdfs:subClassOf owl:Thing ;
rdfs:subClassOf
[ rdf:type owl:Restriction ;
owl:cardinality "1"""xsd:int ;
owl:onProperty :name
1
rdfs:subClassOf
[ rdf:type owl:Restriction ¢
owl:cardinality "1"""xsdatnt ;
owl:onProperty :trading
1
owl:disjointWith :TransferOf@wnership , :Person , :Manufacturer ,
:Car , :RegistrationAuthgxity , :CarModel

TransferToPersons
rdf:type owl:Class ;
owl:disjointWith :FxansferToGarage ;
owl:equivalentClass
[ rdf:type owl:Class ;
owldintersectionOf (:TransferOfOwnership [ rdf:type owl:Restriction|;
owl:allValuesFrom :Person ;
owl:onProperty :transferee

1)

Person
raf:type owl:Class ;
rdfs:subClassOf owl:Thing ;
rdfs:subClassOf
[ rdf:tvpe owl:Restriction ;
owl:cardinality "1""*xsd:int ;
owl:onProperty :name
1
owl:disjointWith :TransferOfOwnership , :Garage , :Manufacturer ,
:Car , :RegistrationAuthority , :CarModel

:yearOfProduction
rdf:type owl:DatatypeProperty , owl:FunctionalProperty ;
rdfs:domain :Car ;
rdfs:range xsd:int

:model

rdf:type owl:0bjectProperty , owl:FunctionalProperty ;
rdfs:domain :Car ;
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rdfs:range :CarModel

:serialNumber
rdf:type owl:DatatypeProperty , owl:FunctionalProperty ;
rdfs:domain :Car ;
rdfs:range xsd:string

:name
rdf:type owl:DatatypeProperty , owl:FunctionalProperty ;
rdfs:domain

[ rdf:type owl:Class ;

oWITunIonof (TCartMtode T ManufaTturer T Garage T PETrSOI
1

fdfs:range xsd:string

:fuelCgnsumption

fdf:type owl:DatatypeProperty , owl:FunctionalProperty ;

fdfs:comment

"number of litres of hydrocarbon fuel per 100 kilometres. Ranges) from 4 to
25."""gsd:string ;

fdfs:domain :CarModel ;

fdfs:range xsd:int

:manufdcturer

fdf:type owl:0bjectProperty , owl:FunctionalProperty ;
fdfs:domain :CarModel ;

fdfs:range :Manufacturer

:permiftedManufacturer

fdf:type owl:0bjectProperty ;
fdfs:domain :RegistrationAuthority ;
fdfs:range :Manufacturer

:regisffrationNumber

fdf:type owl:DatatypeProperty , owl:FunctiomalProperty ;
fdfs:domain :RegisteredCar ;

fdfs:range xsd:string

:dateOfDestruction

fdf:type owl:DatatypeProperty , Owd:FunctionalProperty ;
fdfs:domain :RegisteredCar ;

fdfs:range xsd:date

:transfer

fdf:type owl:0bjectPropenty , owl:InverseFunctionalProperty ;
fdfs:domain :RegisteredCar ;

fdfs:range :TransferQfOwnership ;

wl:inverseOf :cak

rcar
fdf:type owd20¥jectProperty , owl:FunctionalProperty ;
fdfs:domaityrTransferOfOwnership ;
fdfs:range)':RegisteredCar ;

wl:inwe¥rseOf :transfer

:transferece
fdfstype owl:0bjectProperty ;
rdfs:domain :TransferOfOwnership ;
rdfs:range
[ rdf:type owl:Class ;
owl:unionOf (:Garage :Person)

]

:dateOfTransfer
rdf:type owl:DatatypeProperty , owl:FunctionalProperty ;
rdfs:domain :TransferOfOwnership ;
rdfs:range xsd:date

:trading

rdf:type owl:DatatypeProperty , owl:FunctionalProperty ;
rdfs:domain :Garage ;
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rdfs:range xsd:boolean .

Using the metamodels above, the following description in terms of the 11179-32 Concept System
metamodel results, as shown in Table B.24 through Table B.29.

Table B.24 — Car Registration Model in OWL — ISO/IEC 11179-32 Concept System

<Concept_System>

notation | referencedConceptSystem | importedConceptSystem

[SO9007.B [OWL/Turtle [OWL
Table B.25 — Car Registration Model in OWL — ISO/IEC 11179-32 Concepts
<Concept> (excluding Relations and Relation_Roles)
source
:Car [S09007.B
:CarModel I1SO9007.B
:Manufacturer [S09007.B
:RegistrationAuthority 1S0900ZB
‘TheRegistrationAuthority [1S09007.B
:RegisteredCar 1S09007.B
‘TransferOfOwnership ISO9007.B
‘TransferToGarage ISO9007.B
:Garage [SO9007.B
‘TransferToPersons ISO9007.B
:Person ISO9007.B
:yearOfProduction 1SO9007.B
:serialNumber 1S09007.B
:name [SO9007.B
:fuelCofisttmption IS09007.B
:registrationNumber ISO9007.B
‘dateOfDestruction 1S09007.B
‘dateOfTransfer 1S09007.B
:trading 1S09007.B
Table-B.26 — Car Registration Model in OWL — ISO/IEC 11179-32 Binary Relations
<Binary_Relation>
source role reflexivity | symmetry | transjtivity
refationl |ISO9007.B medel - —— asymmetric |instrangitive
relation2 |IS09007.B manufacturer asymmetric |instransitive

inverse of :manufacturer

) :permittedManufacturer ) ) n
relation3 [ISO9007.B |- - asymmetric |instransitive
inverse of :permittedManufacturer

) :transfer ) ) o
relation4 [I1SO9007.B asymmetric |instransitive
:car
) :transferee ) ) o
relation5 |ISO9007.B asymmetric |instransitive

inverse of :transferee
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