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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 work.

The
descijibed in the ISO/IEC Directives, Part 1. In particular, the different approval critéri
the diifferent types of document should be noted. This document was drafted in accorda
edito

Atten
of patent rights. ISO and IEC shall not be held responsible for identifying”any or all
right
Intro
listo

Any t
const

For
exprq
the \
WWW

q

intenance are

ial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

tion is drawn to the possibility that some of the elements of this docuinent may b¢

5. Details of any patent rights identified during the development of the document v
duction and/or on the ISO list of patent declarations received (seefwww.iso.org/paten

h needed for
nce with the

> the subject
such patent
yill be in the
£s) or the IEC

patent declarations received (see http://patents.iec.ch).

rade name used in this document is information given for.the convenience of users
itute an endorsement.

n explanation of the voluntary nature of standdrds, the meaning of ISO specifi

Vorld Trade Organization (WTO) principles\in the Technical Barriers to Trade
.iso.org/iso/foreword.html.

This
Subcommittee SC 32, Data management angiinterchange.

This
techr

The 1

n

]

Q

document was prepared by Joint Technical Committee ISO/IEC JTC 1, Informatior

third edition cancels and replaces the second edition (ISO/IEC 19763-3:2010), wh
ically revised.

hain changes compared to'the previous edition are as follows:

o direct inheritance from Administered Item of ISO/IEC 11179-3 in 5.2 and 5.4 t
50/1EC 19763-10;

larification in 5.4 that "Ontology_Language”, "Ontology Whole", "Ontology Comj
PDntology_Atomic_Construct” are inherited from "Modelling_Language”, "Model"
lement'(of ISO/IEC 19763-10;

hanges of attribute and reference namesin 5.4 and 5.5 to align with ISO/IEC 19763-10 (s

hind does not

c terms and

ssions related to conformity assessment, as/well as information about ISO's adherence to

(TBT) see

1 technology,

ch has been

p align with

bonent" and
or "Model_

ee Annex D);

pa a4 b

ditoriatchanges throughout the document to fulty atigmwith ISOAEC Directives Part

Alist of all parts in the ISO/IEC 19763 series can be found on the ISO website.

2.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Interoperability among heterogeneous application systems serves to improve business performance.
To promote it, unambiguous and formal specifications of the systems, especially of their inputs and

outputs, are

indispensable. Ontologies have a key role for that.

Several efforts to establish standards associated with ontologies have been made. But, most of
them specify languages or are based on some particular language. To promote ontology-based
interoperability, in addition to them, a generic framework for registering administrative and evolution

information

related to ontologies, independent of languages, is necessary.

This documgnt provides a generic framework for registering administrative and evolution inform
related to ontologies.

The metam
specified in

Figure 1 illu

r== Scope of|

dpdels of ontologies expressed in specific languages and the mappings among ther|
bther specifications such as Reference [1].

strates the MFI ontology registration specified in this document.
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Figure 1 — MFI ontology registration
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Information technology — Metamodel framework for

interoperability (MFI) —

Part 3:
Metamodel for ontology registration

1 3

This
infor

cope

Hocument specifies the metamodel that provides a facility to register administrative a
mation related to ontologies.

The metamodel is intended to promote interoperability among application systems,
admipistrative and evolution information related to ontologies, accompanied with s
ontolpgy repositories that register ontologies themselves in specific languages.

This focument does not specify the metamodels of ontologies exXpressed in specific langu
mappings among them.

2 Normative references

The following documents are referred to in the text in such a way that some or all of t

consfitutes requirements of this document. For‘dated references, only the edition cited
undafed references, the latest edition of the refeérenced document (including any amendme

[SO/IEC 11179-3, Information technology ;= Metadata registries (MDR) — Part 3: Registr]
and basic attributes

ISO/IEC 19763-1, Information technology — Metamodel framework for interoperability (M}
Frampwork

ISO/IEC 19763-10, Information technology — Metamodel framework for interoperability (MH

Core model and basic mapping

3 Terms, definitions and abbreviated terms

3.1 |Terms:and definitions

For thepurposes of this document, the terms and definitions given in ISO/IEC 11179-3, ISO

nd evolution

y providing
tandardized

ages and the

heir content
applies. For
nts) applies.

y metamodel

(I) — Part 1:
() — Part 10:
IEC 19763-1

and ISO/IEC 19763-10 and the following apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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3.1.1 Terms on ontology

3.1.1.1
ontology

specification of concrete or abstract things, and the relationships among them, in a prescribed domain
of knowledge

Note 1 to entry: The specification should be computer processable.

3.1.1.2

reference registered ontology

.1.1) that is registered in a registry that conforms to MFI ontology registration and t

hat is

ontology (3.1
usable and s

3.1.1.3
local regist
ontology (3.1

harable by a community of interest

bred ontology
.1.1) that is registered in a registry that conforms to MFI ontology registrafion and t

specialized for defined applications

3.1.2 Othe

3.1.2.1
sentence
statement th

3.1.2.2
symbol
most primiti

3.1.2.3
logical sym
symbol (3.1.2

P terms

at has a truth value

ve lexical construct that is a part of a sentence(3.1.2.1)

bol
.2) whose meaning is defined by its lahguage

EXAMPLE

3.1.2.4
authoritatiy
extent that d

Note 1 to enti
equal to the 3
authoritative
the former.

EXAMPLE
authoritative

In KIF, "not" and "or" are logical symbols.

e extent
etermines whether a thing can use another thing

uthoritative extént-of the latter because the usage of the latter by the former does not affe
extent of the former since the authoritative level of the latter is greater than or equal to the

exteht;which is greater than or equal to the one of it, to keep its authoritative extent.

- In thic dacy

hat is

y: A thing can use/anether thing if and only if the authoritative extent of the former is less than or

ct the
bne of

A product with some authoritative extent can only use as its component a part with an

Note 2 to enttty

of or use anot

mant an anthaoritativo avtaontic ncad ta dotarmina vwhathar AT acal Tam can o
S aeetHR e R ahadtRoe extentiSsHsSeato-aetterihe-waethera=ocar—1teEeah—=€

her Local_Item. See 5.5.2 Local_Item.

3.2 Abbreviated terms

[RI
KIF
MDR
MFI

internationalized resource identifier (see Reference [2])
knowledge interchange format (see Reference [3])
metadata registry

metamodel framework for interoperability
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ODM ontology definition metamodel (see Reference [1])
OWL web ontology language (see Reference [4])
UML unified modeling language (see Reference [12])

4 Conformance

4.1 General

An in}plementatlon claiming conformance to this document shall support one or both of thelmetamodels
specified in this document and may or shall not support any extensions, depending on'which level of
confdrmance and which degree of conformance it claims.

4.2 |(Levels of conformance

4.2.1] General

An injplementation may conform to either of the two levels of conforiance to this document, depending
on what packages it supports.

4.2.2| Conformance level 1

The metamodel specified in subclause 5.5 is supported:

4.2.3] Conformance level 2

The metamodels specified in subclauses 5.5 ahd 5.6 are supported.
4.3 [Degree of conformance

4.3.1] General

In each conformance level,) the distinction between "strictly conforming" and ‘lconforming"
implgmentations is necessary to address the simultaneous needs for interoperability and extensions.
This [document describes specifications that promote interoperability. Extensions are motivated by
needs of users, vendors, institutions and industries, but are not specified by this document.

A strictly confofming implementation can be limited in usefulness but is maximally interoperable with
respgct to this document. A conforming implementation can be more useful but can be less interoperable
with fespettto this document.

4.3.2 —Strictly conformingimplementation—— |

A strictly conforming implementation for some conformance level:
a) shall support the metamodels required in the conformance level;

b) shall not support any extensions to the metamodels required in the conformance level.

4.3.3 Conforming implementation
A conforming implementation:

a) shall support the metamodels required in the conformance level;

© ISO/IEC 2020 - All rights reserved 3
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b) may support extensions to the metamodels required in the conformance level, and the extensions

shall be

consistent with the metamodels required in the conformance level.

4.4 Implementation conformance statement (ICS)

An implementation claiming conformance to this document shall include an implementation
conformance statement stating:

a) which conformance level it claims (4.2);

b) whether itis a strictly conforming implementation or a conforming implementation (4.3);

c¢) whatex

fensions are supported if it is a conforming implementation.

5 Structure of MFI ontology registration

5.1 Overy

MFI ontology
Figure 2 sho

The Basic_N
independent

ontology consists of several sentences and that each sentence uses several non-logical symbolg.

metaclasses
Atomic_ConS
symbols res

iew of MFI ontology registration

 registration consists of two packages: Basic_Model package and Evolution_Model pac
ws the package structure of MFI ontology registration.

1

Basic_Model

<<use>>

1

Evolution_Model

/N
I
I
|

Figure 2 — Package structure of MFI ontology registration

lodel package(is used to register administrative information related to ontol
ly of the languages that are used to express them. The basic idea is that almos

in Basic/Model package include Ontology Whole, Ontology_Component and Ontd
truet,;which have administrative information of ontologies, sentences and non-I
pectively. Since an ontology evolves, Basic_Model package can register as many vel

kage.

bgies,
t any
The
logy_
gical
51ons

nnnnnnnnnnnnnnn Dat Docic Moadal monloagn 1% roiom of o bl gy 1o bbb

of an ontolo

different ontology.

5y do netTssarys uu\., Ht DasTC VIO CT patisagT) cat—VvVerStoh—otr—att oTrtoTo gy 1S—f \.a\.\.u das a

The Evolution_Model package is used to register information on how an ontology evolves from one
version to another. Evolution_Model package basically consists of three metaclasses, Registered_
Ontology_Whole_Evolution, Registered_Ontology_Component_Evolution and Registered_Ontology_
Atomic_Construct_Evolution, which have evolution information on Registered_Ontology_Whole,
Registered_Ontology_Component and Registered_Ontology_Atomic_Construct respectively.

5.2 Overview of Basic_Model package

Figure 3 shows the metamodel in Basic_Model package.
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N
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_Reg
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d_Ontol _Atomic_Constructl ILocaI_Registered_OntoIogy_Atomil:_C
L 1 L

NOTE Metaclasses whose names are italicized are abstract metaclasses.
Figure 3 — Metamodel in‘Basic_Model package
Ontology_Whole is an abstract metaclass that’represents an ontology and contains th

registered in a<egistry that conforms to MFI ontology registration.

Ontology_Component has only one direct subclass Registered_Ontology_Component.
Ontology:Component is an abstract metaclass that represents an ontology that is registered

e associated
g_language"

re contained
h sentence is
It represents
nformation.

d_Ontology_

plogy_ Whole
plogy that is

Registered_
inaregistry

that gonforms to MFI ontology registration. Any instance of Ontology Component is a

Registered_

Ontology_Component since a sentence that is not registered in a registry that conforms to MFI ontology

registration is out of scope.

Similar to Ontology_Whole, Ontology_Atomic_Construct has two direct subclasses,

Registered

Ontology_Atomic_Construct and Unregistered_Ontology_Atomic_Construct. Registered_Ontology_
Atomic_Construct is an abstract metaclass that represents a non-logical symbol that is registered in
a registry that conforms to MFI ontology registration. Unregistered_Ontology_Atomic_Construct is a
metaclass that represents a non-logical symbol that is not registered but used by a sentence that is

registered in a registry that conforms to MFI ontology registration.

Registered_Ontology_Whole has two direct subclasses, Reference_Registered_Ontology_ Whole and

Local_Registered_Ontology_Whole. Reference_Registered_Ontology_ Whole represents

a reference

registered ontology and Local_Registered_Ontology_Whole represents a local registered ontology.
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Similarly, Registered_Ontology_Component has two direct subclasses, Reference_Registered_Ontology_
Component and Local_Registered_Ontology_Component. Reference_Registered_Ontology_Component
represents a sentence contained in ontologies that are represented by Reference_Registered_Ontology_
Whole. Local_Registered_Ontology_Component represents a sentence contained in ontologies
that are represented by Local_Registered_Ontology_ Whole. A sentence that is represented by
Reference_Registered_Ontology_Component may also be contained in ontologies that are represented
by Local_Registered_Ontology_Whole, but a sentence that is represented by Local_Registered_
Ontology_Component cannot be contained in ontologies that are represented by Reference_Registered_
Ontology_Whole.

Similarly, Registered_Ontology Atomic_Construct also has two direct subclasses, Reference_

Registered_ OTOgY_7itO —CO » 1T OCAI_N\TE eret—Onto Ogy_Ato —CO ruct.
Reference_Rpgistered_Ontology_Atomic_Construct represents a non-logical symbol that isqused in
sentences that are represented by Reference_Registered_Ontology_Component. Local_Registered_
Ontology_Atpmic_Construct represents a non-logical symbol that is used in sentences thaf are
represented|by Local_Registered_Ontology_Component. A non-logical symbol that is,represented by
Reference_Rpgistered_Ontology_Atomic_Construct may also be used in sentences thatare represgnted
by Local_Rejgistered_Ontology_Component, but a non-logical symbol that is represented by Local_
Registered_Qntology_Atomic_Construct cannot be used in sentences that are represented by Reference_

Registered_Qntology_Component.

Local_Item is an abstract metaclass that is a collectively exhaustive sGperclass of Local_Registered_
Ontology_Whole, Local_Registered_Ontology_Component and Locdl) Registered_Ontology_Atpmic_
Construct. Ajuthoritative_Extent is used as the reference "authoritative_level" of Local_Item to indicate
whether a IJocal_Item can consist of or use another Local_ltem. A sentence that is represented by
Local_Registered_Ontology_Component may also be containéd)in ontologies that are representgd by
Local_Registered_Ontology_Whole whose value of "authoritative_level" is less than or equal tp the
value of "authoritative_level"” of this Local_Registered_Qntology_Component. A non-logical symbadl that
is represent¢d by Local_Registered_Ontology_Atomic_gonstruct may also be used in sentences that are
represented|by Local_Registered_Ontology_Compongént whose value of "authoritative_level" is lesq than
or equal to the value of "authoritative_level" of this\Local_Registered_Ontology_Atomic_Construct.

The exact specification of each metaclass in“Basic_Model package is given in subclause 5.5. Anhex B
shows how ¢ach metaclass in Basic_Modekpackage is used for registering administrative infornjation
related to ontologies.

5.3 Overyiew of Evolution_Model package
Figure 4 shows the metamodelin Evolution_Model package.

Item_Evolutjon is an abstract metaclass that is a collectively exhaustive superclass of Registered_
Ontology Whole_Evohition, Registered_Ontology_Component_Evolution and Registered_Ontqlogy_
Atomic_Congtruct_Evelution. Registered_Ontology_Whole_Evolution is a metaclass that indicates|what
a Registered] Ontology_Whole evolves to and is possibly composed of Registered_Ontology_Compopnent_
Evolution. Registered_Ontology_Component_Evolution is a metaclass that indicates what a Registered_
Ontology_Component evoives to and IS possibly composed of Registered_Ontology_Atomic_construct_
Evolution. Registered_Ontology_Atomic_Construct_Evolution is a metaclass that indicates what a
Registered_Ontology_Atomic_Construct evolves to. Evolution information on Unregistered_Ontology_
Whole and Unregistered_Ontology_Atomic_Construct is out of scope since they are not registered.

The exact specification of each metaclass in Evolution_Model package is given in subclause 5.6. Annex C
shows how each metaclass in Evolution_Model package is used for registering information on how an
ontology evolves from one version to another.

6 © ISO/IEC 2020 - All rights reserved


https://iecnorm.com/api/?name=243cfc39e2de6c595cf1723519b33d81

Item_Evolution

JAN

ISO/IEC 19763-3:2020(E)

registered_ontology_whole_evolution_from

previous_Version

0.*

Registered_Ontology_Whole_Evolution

containing_registered_ontology_whole_evolution [ 1.1
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1.1

| 1.1

Registered_Ontology_Whole
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| 1.1

registered_pntology_whole_evolution_to

registered_|ontology_component_evolution_from

new_version

previous_version

0.* ot

| 1.1

contaifed |registered_ontology_atomic_construct_evolution 0.*

Confaining_registered_ontology_component_evolution ] 1.1 |1..1

Registered_Ontology_Component_Evolution

Registered_Ontology (
(from Basic, Mod

fomponent

el)

| 141

registered_fontology_component_evolution_to

registered_|ontology_atomic_construct_evolutioh from

new_version

| 1.1

previous_version

[o.x

Registered_Ontology_Atomic_Construct_Evolution

Registered_Ontology Atoric_Construct
(from Basic_Model)

| 1.1

| 1.1

registered_ontology atomic ‘eonstruct_evolution_to

NOTE Metaclasses whose names are italicized are abstract metaclasses.

5.4 |Association between MFI ontology registration and MFI core and mapping

The associations between the metaclasses in MFI ontology registration and the metaclasse

new_version

Figure 4 — Metamodel in Evolution_Model package

and happing are shown in Figlir€ 5.
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(ffom MFI Core and mapping) (from MFI Core and mapping)

Ontology_Whole

5 in MFI core

Registered_Ontology_Whole

O

ZP{ Reference_Registered_Ontology_Whole

T‘_{ Reference_Regi: d_Ontplogy_Comp I

L{ Local_Registeredl_Ontology_Whole I

L{ Local_Registered_Ontology_Component I

I Ontology_Atomic_Construct I

Unregistered_Ontology_Whole

Registered_Ontology_Atomic_Construct I

y_Atomic_Construct I

Local_Registered_Ontology_Atomic_Construct I

Unregistered_Ontology_Atomic_Construct I

Figure 5 — The associations between MFI ontology registration and MFI core and mapping

© ISO/IEC 2020 - All rights reserved


https://iecnorm.com/api/?name=243cfc39e2de6c595cf1723519b33d81

ISO/IEC 19763-3:2020(E)

5.5 Basic_Model package

5.5.1 Authoritative_Extent

Authoritative_Extent is a metaclass each instance of which represents authoritative extent and

composes a partially ordered set in terms of the reference "less_than_or_equal_to".

Superclass
[None]
Attribute DataType Multiplicity Description
authoritativd_  String 1.1 The string represents the authoritative extent of this
extent Authoritative_Extent
Reference Class Multiplicity Description Inverse Précedernjce
less_than_or| Authoritative 0.* The set of authoritative_ greater_than_ Yes
equal_to _Extent extents that this or_equal_to
authoritative_extent is less
than or equal to
authoritativgd_ Local_Item 0.* The set of instances of authoritative_ No
extent_local | Local_Item, each level
item authoritative level of
which is this
Authoritative_Extent
greater_than|  Authoritative 0.* The set of authoritative_ less_than_or_ No
or_equal_to _Extent extents that this equal_to
authoritative_extent’is
greater than orrequal to
Constraints

The value of

NOTE

5.5.2 Loc3l_Item

he attribute "authoritative_extent" shall be'uhique in this metaclass.

Authoritative_Extent is used by Local_Iltem. See NOTE in subclause 5.5.2.

Local_Item is an abstract metaclass that is a collectively exhaustive superclass of Local_Registered_
Ontology_Whole, Local_Registered_Ontology_Component and Local_Registered_Ontology_Atpmic_
Construct.

Superclass

[None]

Attribute DataType Multiplicity Description

[None]

Reference Class Multiplicity Description Inverse Precedence
authoritative_  Authoritative_ 1.1 The authoritative extent of authoritative_ Yes

level Extent this Local_Item extent_local_

item

Constraints

[None]
NOTE Local_Item X can consist of or use Local_Item Y if and only if the authoritative_level of X is less than or

equal to the authoritative_level of Y. For more details, see constraints in subclauses 5.5.8 and 5.5.12.
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Ontology_Language is a metaclass each instance of which represents an ontology expression language.

Superclass

Modelling_Language (from MFI Core and mapping)

Attribute DataType Multiplicity Description
name String 1.1 A name of the ontology expression language.
Reference Class Multiplicity Description Inverse Precedence
expressed_ Ontology 0..* The set of ontologies expressing_language No
ontology _Whole expressed by this

ontology language
Constraints

The yalue of the attribute "name" shall be unique in this metaclass.

NOTH

5.5.4

Onto

Annex A suggests a means of deciding the value of the attribute.

Ontology_Whole

Superclass

Modagl (from MFI Core and mapping)
Attribute DataType Multiplicity Description

IRI String 1.1 An IRI that identifies the corresponding ontology

name String 1.1 A nanie of the corresponding ontology

Reference Class Multiplicity Description Inverse

expr¢ssing_  Ontology_ 1.1 The ontology expression Authoritative

langyage Language language that is used to _extent_
express the corresponding local_item
ontology

Consjtraints

The yalue of the attributeIRI" shall be unique in this metaclass.

Registered_Ontology_Whole

OntoIogy_Whole is an abstract metaclass that is a collectively @xhaustive superclass of
ogy_Whole and Unregistered_Ontology_Whole.

P

Registered_

recedence
Yes

Regidtered_Ontélogy_ Whole is an abstract metaclass that is a collectively exhaustive duperclass of
Referlence_Registered_Ontology_Whole and Local_Registered_Ontology_Whole.

Supereclass
Ontology_Whole
Attribute DataType Multiplicity Description
[None]
Reference Class Multiplicity Description Inverse Precedence
imported_  Unregistered_ 0.* The set of instances of importing_ Yes
ontology Ontology_ Unregistered_Ontology_ Whole ontology
Whole each of which represents an

unregistered ontology that is

imported by the corresponding

ontology

9
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registered_
ontology_
whole_
evolution_
from

registered_
ontology_
whole_
evolution_
to

Registered_
Ontology_
Whole_
Evolution

Registered_
Ontology_
Whole_
Evolution

0.*

1.1

The set of instances of
Registered_Ontology_Whole_
Evolution each of which
represents information on
the evolution from the
corresponding ontology

The instance of Registered_
Ontology_Whole_Evolution
that represents information on
the evolution to the
corresponding ontology

previous_
version

new_
version

No

No

Constraints
[None]

5.5.6 Unregistered_Ontology_Whole

Unregisteredl_Ontology Whole is a metaclass each instance of which represents an’ontology that s not
registered but imported by an ontology that is registered in a registry that conforms to MFI ontplogy

registration

Superclass
Ontology_WH
Attribute
[None]
Reference

importing_
ontology

Constraints
[None]

5.5.7 Refd

ole

DataType

Class

Registered_
Ontology_
Whole

Multiplicity

Multiplicity
1.*

Description

Description

The set of instanees of
Registered_Ontology_ Whole
each of which'represents
registered ontology that
importSthe corresponding
unregistered ontology

rence_Registered_Ontology_Whole

Inverse

imported_
ontology

Precedernce
No

Reference_Rpgistered_Ontology Whole is a metaclass each instance of which represents a refefence
registered ohtology.

Superclass
Registered_(ntology Whole
Attribute DataType Multiplicity Description
[None]
Reference Class Multiplicity Description Inverse Precedence
used_ Reference_ 1.* The set of instances of using_ Yes
reference_ Registered_ Reference_Registered_ reference_
registered_ Ontology_ Ontology_Component each of registered_
ontology_ Component which represents the sentence ontology_
component contained in the ontology whole
represented by this Reference_
Registered_Ontology_Whole
Constraints
[None]
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5.5.8 Local_Registered_Ontology_Whole

Local_Registered_Ontology_Whole is a metaclass each instance of which represents a local registered
ontology.

Superclass

Registered_Ontology_Whole, Local_Item
Attribute  DataType Multiplicity Description

[None]
Reference Class Multiplicity Description Inverse Precedence
used| Reference_ 0.* The set of instances of using_local_ Yes
referpnce_  Registered_ Reference_Registered_ registered.
registered_  Ontology_ Ontology_Component each of ontologyr
ontology_ Component which represents the sentence whole
component contained in the ontology
represented by this
Reference_Registered_
Ontology_Whole
used]local_ Local_ 1.* The set of instances of Local_ using_local_ Yes
registered_ Registered_ Registered_Ontology_Component registered_
ontology_ Ontology_ each of which represents the ontology_
comgonent Component sentence contained in the whole
ontology represented by this
Reference_Registered”
Ontology_Whole
Constraints

The vialue of the attribute "authoritative_level" (inheritédfrom Local_Item) of this Local_Registered_Ontology_Whole
shall|be "less_than_or_equal_to" the value of the attribute "authoritative_level" (inherited from Liocal_Item) of
the Ljocal_Registered_Ontology_Component thatis the value of the reference "used_local_registerjed_ontology_
component" of this Local_Registered_OntologyaWhole.

NOTH Itis a good practice that a Local*Registered_Ontology Whole consists of some Referencg_Registered_
Ontolpgy_Components as it evolves.

5.5.9 Ontology_Component

OntoIogy_Component isanabstract metaclass that is a collectively exhaustive superclass of Registered_
Ontology_Component,

Supejrclass

Mod¢l_Element (from MFI Core and mapping)

Attribute DataType Multiplicity Description

namg¢spedce String 1.1 An IRI where the value of the sentenceldentifidr is uniquely
ITUCTTILITICU

sentence_identifier  String 1.1 Anidentifier of the corresponding sentence within the namespace

Reference Class Multiplicity Description Inverse Precedence

[None]

Constraints

a) The value of the attribute "sentence_identifier" prefixed by the value of the attribute "namespace" shall be
unique in this metaclass.

b) The value of the attribute "sentence_identifier" prefixed by the value of the attribute "namespace" shall
identify the corresponding sentence.
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5.5.10 Registered_Ontology_Component

Registered_Ontology_Component is an abstract metaclass representing a sentence contained in an
ontology that is represented by Registered_Ontology Whole. Granularity of a sentence is not specified
in this document.

Superclass

Ontology_Component

Attribute DataType Multiplicity Description
[None]
Reference [CIass Multiplicity Description Inverse Precederjce
same_as Registered_ 0.* The set of instances of same_as Yes
Ontology_ Registered_Ontology_
Component Component each of which
represents the sentence that is
interpreted exactly the same as
the sentence represented by this
Registered_Ontology_
Component
registered_ | Registered_ 0.* The set of instances of previous_ No
ontology_ Ontology_ Registered_Ontology_ version
component | Component_ Component_Evolution each of
_evolution_ | Evolution which represents informatipiron
from the evolution from the sentence
represented by this Registered_
Ontology_Component
registered_ | Registered_ 1.1 The instance of Registered_ new_ No
ontology_ Ontology_ Ontology_Component_ version
component | Component_ Evolution thatTepresents
_evolution_ | Evolution information on the evolution to
to the sentence represented by this
Registered_Ontology_Component
Constraints
[None]
5.5.11 Refdrence_Registered_Ontology_Component

Reference_R|
contained in|

Superclass

Registered_(

ntology: Component

pgistered_Ontology_Component is a metaclass each instance of which represents a senftence
an ontology thatis represented by an instance of Reference_Registered_Ontology_Whole.

Attribute DataType Multiplicity Description
[None]
Reference Class Multiplicity Description Inverse Precedence
used_ Unregistered_ 0.* The set of instances using_ Yes
unregistred_  Ontology_ Unregistered_Ontology_ reference_
ontology_ Atomic_ Atomic_Constructs, each of registered_
atomic_ Construct which represents the non- ontology_
construct logical symbol that is used in component
the sentence represented by
this Reference_Registered_
Ontology_Component
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used_ Reference_ 0.* The set of instances of using_ Yes
reference_ Registered_ Reference_Registered_ reference_
registered_ Ontology_ Ontology_Atomic_Constructs, registered_
ontology_ Atomic_ each of which represents the ontology_
atomic_ Construct non-logical symbol that is used component
construct in the sentence represented by
this Reference_Registered_
Ontology_Component
using_ Reference_ 1.* The set of instances of used_ No
reference_ Registered_ Reference_Registered_ reference_
registered_ Ontology_ Ontology_Component each of registered_
ontol oy Whole which represents the-sentence nnfn]ngy_
wholp contained in the ontology component
represented by this
Reference_Registered_
Ontology_Whole
using_local_  Local_ 0.* The set of instances of Local_ used-local_ No
registered_ Registered_ Registered_Ontology_ registered_
ontology_ Ontology_ Whole each of which ontology_
wholp Whole represents a local registered component
ontology that uses a sentence
represented by this
Reference_Registereds
Ontology_Component
Constraints
The fange of the attribute "same_as" (inherited from Registered_Ontology_Component) shgll be within

Refellence_Registered_Ontology_Component.

5.5.12 Local_Registered_Ontology_Component

Local_Registered_Ontology_Component is.a metaclass each instance of which represents a sentence
contdined in an ontology that is represented by an instance of Local_Registered_Ontology_[Whole.

Superclass

Regidtered_Ontology_Component, Local_Item

Attribute DataType Multiplicity Description
[Nong]
Refelence Class Multiplicity Description Inverse Precedence
used| Unregistered_ 0.x The set of instances of using_ Yes
unregistered Ontology_ Unregistered_Ontology_Atomic_ local_
_ontdlogy_ Atomic_ Constructs each of which registered_
atomlfic_ Construct represents the non-logical symbol ontology_
consfruct that is used in the sentence component
represented by this Local_
Registered_OMtotogy_COMpOTent
used_ Reference_ 0.* The set of instances of using_ Yes
reference_ Registered_ Reference_Registered_Ontology_ local _
registered_  Ontology_ Atomic_Construct each of which registered_
ontology_ Atomic_ represents the non-logical symbol ontology_
atomic_ Construct that is used in the sentence component
construct represented by this Local_
Registered_Ontology_Component
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used_local_
registered_
ontology_
atomic_
construct

using_local_
registered_
ontology_
whole

Local_ 0.* The set of instances of Local_ using_ Yes

Registered_ Registered_Ontology_Atomic_ local_

Ontology_ Construct each of which registered_

Atomic_ represents the non-logical symbol ontology_

Construct thatis used in the sentence component
represented by this Local_
Registered_Ontology_Component

Local_ 1.* The set of instances of Local_ used_ No

Registered_ Registered_Ontology_Whole each local_

Ontology_ of which represents the local registered_

Whole registered ontology that uses the ontology_

Constraints
a)
Ontolog
(inheritd
the refe
Compon

b)
Register
attribut
shall be
of the in

NOTE It
Ontology_Ato

5.5.13 Ont¢logy_Atomic_Construct

Ontology_At
Registered_

Superclass
Model_Elemse
Attribute
namespace

non_logical_
symbol

Reference
[None]

The valfie of the attribute "authoritative_level” (inherited from Local_Item) of this Loc¢al_Regist

If a valfie of the attribute "same_as" (inherited from Registered_Ontology Component) of this [

sentence renresented bu this
r J

Local_Registered_Ontology_
Component

combaonent
r

y Component shall be "less_than_or_equal_to" the value of the attribute A'atthoritative_
d from Local_Item) of the Local_Registered_Ontology_Atomic_Construct)that is the val
rence "used_local_registered_ontology_atomic_construct" of this Locah Registered_Ontd
Ent.

ed_Ontology_Component is an instance of Local_Registered_Onfelogy_Component, the value

e "authoritative_level” (inherited from Local_Item) of this Lecal_Registered_Ontology_Comp
'less_than_or_equal_to" the value of the attribute "authorjtative_level" (inherited from Local_
stance of Local_Registered_Ontology_Component.

s good practice that a Local_Registered_Ontology_Component uses some Reference_Regis
mic_Constructs as it evolves.

bmic_Construct is an abstract metaclass that is a collectively exhaustive supercls
Dntology_Atomic_Construct and-Uniregistered_Ontology_Atomic_Construct.

nt (from MFI Core and mapping)
DataType Multiplicity Description
String 1.1 IRI where the corresponding non-logical symbol is uniquely iden
String 1.1 The corresponding non-logical symbol
Class Multiplicity Description Inverse Precedern

Constraints

bred _
evel"
lie of

logy_

ocal_
bf the
bnent
[tem)

ered_

ss of

tified

ce

The value of the attribute "non_logical_symbol" prefixed by the value of the attribute "namespace" shall be unique
in this metaclass.

5.5.14 Registered_Ontology_Atomic_Construct

Registered_Ontology_Atomic_Construct is an abstract metaclass representing a non-logical symbol
that is defined in a sentence that is represented by Registered_Ontology_Component.

Superclass

Ontology_Atomic_Construct

Attribute
[None]

14
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Reference Class Multiplicity Description Inverse Precedence
same_as Registered_ 0.* The set of instances of same_as Yes
Ontology_ Registered_Ontology_
Atomic_ Atomic_Construct each of which
Construct represents the sentence that is
interpreted exactly the same as
the sentence represented by this
Registered_Ontology_Atomic_
Construct
registered_ Registered_ 0.* The set of instances of previous_ No
ontology_ Ontology_ Registered_Ontology_Atomic_ version
atomfic_ Component_ Construct_Evolution eacn of
consfruct_  Evolution which represents information on
evolytion_ the evolution from the non-logical
from symbol represented by this
Registered_Ontology_Atomic_
Construct
registered_ Registered_ 1.1 The instance of Registered_ new._ No
ontology_ Ontology_ Ontology_Atomic_Construct_ version
atomjic_ Component_ Evolution that represents
consfruct_  Evolution information on the evolution
evolytion_ to the non-logical symbol
to represented by this Registered_
Ontology_Atomic_Construct
Consftraints
[Nong]

5.5.15 Unregistered_Ontology_Atomic_Construet

Unregistered_Ontology_Atomic_Construct is.a metaclass each instance of which represents a non-
logical symbol that is not defined but used‘in a sentence that is represented by Registergd_Ontology_

Component.

Superclass

Ontology_Atomic_Construct

Attribute DataType Multiplicity Description
[Nong]
Refefence Class Multiplicity Description Inverse Precedence
using_ Reference_ 0.* The set of instances of used_ No
reference_  Registered_ Reference_Registered_ unregistered_
regisfered_ «'Ontology_ Ontology_Component each of ontology_
ontology Component which represents sentence atomic_
complonent that use the non-logical construct

symbol represented by this

Unregistered_Ontology_

Atomic_Construct
using_ Local_ 0.* The set of instances of Local_ used_ No
local_ Registered_ Registered_Ontology_ unregistered_
registered_ Ontology_ Component each of which ontology_
ontology_ Component represents sentence that use atomic_
component the non-logical symbol construct

represented by this

Unregistered_Ontology_

Atomic_Construct
Constraints
[None]

© ISO/IEC 2020 - All rights reserved

15


https://iecnorm.com/api/?name=243cfc39e2de6c595cf1723519b33d81

ISO/IEC 19763-3:2020(E)

5.5.16 Reference_Registered_Ontology_Atomic_Construct

Reference_Registered_Ontology_Atomic_Construct is a metaclass each instance of which represents
a non-logical symbol that is defined in a sentence that is represented by an instance of Reference_
Registered_Ontology_Component.

Superclass

Registered_Ontology_Atomic_Construct

Attribute
[None]
Reference

using_
reference_
registered_
ontology_
component

using_
local_
registered_
ontology_
component

Constraints

DataType Multiplicity Description
Class Multiplicity Description Inverse Precederjce
Reference_ 1.* The set of instances of used_ No
Registered_ Reference_Registered_ reference_
Ontology_ Ontology_Component each of registered_
Component which represents sentence ontology_
that use the non-logical atomic_
symbol represented by this construct
Reference_Registered_
Ontology_Atomic_Construct
Local_ 0.* The set of instances of used_ No
Registered_ Local_Registered_Ontology_ reference_
Ontology_ Component each of which registered_
Component represents sentence that use ontology_
the non-logical symbol atomic_
represented by this construct

The range of|the attribute "same_as" (inherited from Registered_Ontology_Atomic_Construct) shall be w

Reference_Registeréd_
Ontology_Atomic Construct

Reference_Ré¢gistered_Ontology_Atomic_Construct.

5.5.17 Loc4dl_Registered_Ontology_Atomic) Construct

Local_Registered_Ontology_Atomic_Cofstruct is a metaclass each instance of which represents 3
logical symhbol that is defined in a (seritence that is represented by an instance of Local_Regist]

Ontology_Component.

Superclass

Registered_(Jntology_Atomi¢: Construct, Local_Item

Multiplicity

Multiplicity

4%

Description

Description

Inverse

Preceden

ithin

non-
ered_

ce

Attribute DataType
[None]

Reference | Glass
using_ tocat-
local_ Registered_
registered_ Ontology_
ontology_ Component
component

Constraints

L.

Thesetofimstancesof LFocat—
Registered_Ontology_
Component each of which

represents sentence that use the

non-logical symbol
represented by this
Local_Registered_Ontology_
Atomic_Construct

used tocat-
registered_
ontology_
atomic_
construct

No

Ifavalue of the attribute "same_as" (inherited from Registered_Ontology_Atomic_Construct) of this Local_Regis-
tered_Ontology_Atomic_Constructis aninstance of Local_Registered_Ontology_Atomic_Construct, the value of the
attribute "authoritative_level" (inherited from Local_Item) of this Local_Registered_Ontology_Atomic_Construct
shall be less than or equal to the value of the attribute "authoritative_level" (inherited from Local_Item) of the
instance of Local_Registered_Ontology_Atomic_Construct.

16
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5.6 Evolution_Model package

5.6.1 Item_Evolution

Item_Evolution is an abstract metaclass that is a collectively exhaustive superclass of Registered_
Ontology_Whole_Evolution, Registered_Ontology_Component_Evolution and Registered_Ontology_
Atomic_Construct_Evolution.

Superclass

[None]

Attripute—DataType Muttipticity —Description
[Nong]
Reference Class Multiplicity Description Inverse Precedence

5.6.2 Registered_Ontology_Whole_Evolution

Regigtered_Ontology_Whole_Evolution is a metaclass each ifstance of which has infprmation on
evolution of Registered_Ontology_Wholes.

Superclass

Item|Evolution

Attribute DataType Multiplicity Description
[Nong]
Reference Class Multiplicity .Description Inverse Precedence
previous_ Registered_ 1.* The set of instances of registered_ Yes
versipn Ontology_ Registered_Ontology_Wholes ontology_
Whole that the evolution represented whole_
by this Registered_Ontology_ evolution_
Whole_Evolution is from from
new_persion  Registered_ 1.1 The instance of Registered_ registered_
Ontology « Ontology_Whole that the ontology_
Whole evolution represented by this whole_
Registered_Ontology_Whole_ evolution_
Evolution is to to
contdined_ Registered_ 0.* The set of instances of Containing Yes
registered. Ontology_ Registered_Ontology_ _registered
ontology | Component_ Component_Evolutions _ontology_
compyonent_  Evolution representing the evolution of whole_
eVOl t;Un R\—S;Dt\al \.d_Olltulus_y_ \,vulut;\}u

Components that form the
evolution represented by this
Registered_Ontology_Whole_
Evolution

Constraints
[None]
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5.6.3 Registered_Ontology_Component_Evolution

Registered_Ontology_Component_Evolution is a metaclass each instance of which has information on
evolution of Registered_Ontology_Component.

Superclass

Item_Evolution

Attribute
[None]
Reference

previous_
version

new_version

contained_
registered_
ontology_
atomic_
construct_
evolution

containing_
registered_
ontology_
whole_
evolution

Constraints
[None]

18

DataType Multiplicity Description

Class Multiplicity Description Inverse Precedence

Registered_ 1.* The set of instances of registered_ Yes

Ontology_ Registered_Ontology_ ontology_

Component Components that the evolution component_
represented by this evolution_
Registered_Ontology_ from
Component_Evolution is from

Registered_ 1.1 The instance of Registered_ registered_

Ontology_ Ontology_Component ontology_

Component that the evolution component_
represented by this evolution_
Registered_Ontology_ to
Component_Evolution is to

Registered_ 0..* The set of instances containing_ Yes

Ontology_ Registered_Ontology._ registered_

Atomic_ Atomic_Construct_Ewvolutions ontology_

Construct_ representing the-evelution of component_

Evolution Registered_Ontology_ evolution
Atomic_Construct that form
the evolutionrepresented by
this Registered_Ontology_
Component_Evolution

Registered_ 1.* Thesset of instances of contained_ No

Ontology_ Registered_Ontology_ registered_

Whole_ Whole_Evolution each of which ontology_

Evolution contain the evolution of component_
Registered_Ontolgy_ evolution
Comonent represented by this
Registered_Ontolgy_
Component_Evolution
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5.6.4 Registered_Ontology_Atomic_Construct_Evolution

Registered_Ontology_Atomic_Construct_Evolution is a metaclass each instance of which has
information on evolution of Registered_Ontology_Atomic_Constructs.

Superclass

Item_Evolution

Attribute DataType Multiplicity Description
[None]
Reference Class Multiplicity Description Inverse Precedence
previous_ Registered_ 1.* Registered_Ontology_Atomic_ registered_ Yes
versipn Ontology_ Constructs that the evolution ontology..
Atomic_ represented by this Registered_ atomice
Construct Ontology_Atomic_ construct_
Construct_Evolution is from evolution_
from
new | Registered_ 1.1 Registered_Ontology_Atomic_ registered_ No
versipn Ontology_ Construct that the evolution ontology_
Atomic_ represented by this Registered- atomic_
Construct Ontology_Atomic_ construct_
Construct_Evolution is.to evolution_
to
contgining_ Registered_ 1.* The set of instances)of contained_ No
registered_ Ontology_ Registered_Ontalogy_ registered_
ontology_ Component_ Component-Eyolution each of ontology_
comgonent_  Evolution which contdin the evolution of atomic_
evolytion Registered_Ontolgy_Atomic_ construct_
Construct represented by this evolution

Registered_Ontolgy_Atomic_
Construct_Evolution
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Annex A
(informative)

List of Ontology_Languages

This annex suggests that the value of the attribute "name" of "Ontology_Language" be one of the values
in column "name" of Table A.1 if there is an appropriate one. If there is not an appropriate one, a new
name may bfused as the value of the attribute mname. of "Ontology_Language , but it shall be matnaged
in accordande with ISO/IEC 11179-6 (see Reference [13]).

Table A.1 — List of Ontology_Languages

name [ Description

The dialect of Common Logic specified in Annex B (normative) ConceptualhGraph Interchangg
CGIF Format(CGIF), ISO/IEC 24707 Information technology - Common Logic/(GL): a framework fora
family of logic-based languages (see Reference [5])

A language other than CLIF, CGIF or XCL that conforms to ISO/IEG 24707 Information technology -

cL Common Logic (CL): a framework for a family of logic-based‘languages (see Reference [5])

The dialect of Common Logic specified in Annex A (normative) Common Logic Interchange
CLIF Format (CLIF), ISO/IEC 24707 Information technolégy - Common Logic (CL): a framework for a
family of logic-based languages (see Reference [5])

Knowledge Interchange Format specified at

KIF http://www-ksl.stanford.edu/knowledge-sharing/kif/

Natural language Information Analysis:Method specified at

NIAM http://www.essentialstrategies.comy/publications/modeling/niam.htm

ORM Object Role Modeling specified!at http://www.orm.net/

Any of the sublanguages specified by "OWL Web Ontology Language Semantics and Abstract

OWL Syntax", W3C Recommendation (see Reference [6])

Any of the sublanguages specified by "OWL 2 Web Ontology Language Conformance", W3C

OWL2 Recommendation” (see Reference [7])

Alanguage/that conforms to "Resource Description Framework (RDF): Concepts and Abstract
RDFS Syntax“and "RDF Vocabulary Description Language 1.0: RDF Schema", W3C Recommendations
(see Reference [8] [9])

Alahguage that conforms to "Semantics of Business Vocabulary and Business Rules (SBVR), v{1.0",

SBVR formal/2008-01-02 (see Reference [10])
™ A language that conforms to ISO/IEC 13250 Information technology - SGML applications - Topic
maps (see Reference [11])
UML ISO/IEC 19501 Information technology - Open Distributed Processing - Unified Modeling

Language (UML) Version 1.4.2 (see Reference [12])

The dialect of Common Logic specified in Annex C (normative) eXtended Common Logic Markup
XCL Language (XCL), ISO/IEC 24707 Information technology - Common Logic (CL): a framework for a
family of logic-based languages (see Reference [5])
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Annex B
(informative)

Example of Basic_Model

B.1 Example of a reference registered ontology

Supp
OWL

sever
sente

bse that some organization establishes a formalized ontology called "RO1" about ke
A Kernel unit is a unit with its own name without prefix, such as "metre". I YRO
al sentences about kernel units. Figure B.1 shows three examples of them,’ Sippos

nces are named "RC1", "RC2", and "RC3" as shown in Figure B.1.

RC1

<owl:ObjectProperty rdf:ID="dimensionality">
<rdfs:domain rdf:resource="#Unit" />
<rdfs:range rdf:resource="#Dimensionality" />
</owl:ObjectProperty>

RC2

<owl:Class rdf:ID="KernelUnit">
<rdfs:subClassOf rdf:resource="#Unit" />
</owl:Class>

RC3

<KernelUnit rdf:ID="metre">
<dimensionality>
<DimenS§ionality rdf:ID="length" />
</dimehsionality>

</KernelUnit>

where xmlns:owl=http://www.w3.0rg/2002/07 /owl#

xmlns:rdf=http://www.w3.0rg/1999/02 /22-rdf-syntax-ns#
xmlns:rdfs=http://www.w3.0rg/2000/01 /rdf-schema#

Figure B.1 — Three examples of the sentences in RO1

rnel units in
1", there are
e that these

Then, "RC1" means "Dimensionality is a property of a unit.", "RC2" means "A kernel unit is a unit.", and
"RC3" means "Metre is a kernel unit whose dimensionality is length.".

Figure B.2 shows how "RO1" is registered as a reference registered ontology in accordance with MFI

ontology registration.

© ISO/IEC 2020 - All rights reserved
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< Reference_Registered_Ontology_Whole>

Object01

Attribute/Reference Literal/Instance
[RI http://retl.org/kernel-unit
name "ROT"
expressing_language "OWL"
used_reference_registered_ Object02
ontology_component Object03

Object04

<Reference_Registered_Ontology_Component>

Object02 Object03
Attribute/Refdrence Literal/Instance Attribute/Reference Literal /Instance
namespace http://refl.org/kernel-unit namespace http://retl.org/Kerhel-unit
sentence_idgntifier "RC1" sentence_identifier "RC2"
used_refererjce_registered_ Object05 used_reference_registered_ Object06
ontology_atdmic_construct Object06 ontology atomic_construct Object08
Object07 using_reference_registered_ Objegt01
using referepce_registered_ Object01 ontology_whole
ontology whole
Object04
Attribute /Refdrence Literal/Instance
namespace http://refl.org/kernel-unit
sentence_idgntifier "RC3"
used_refererjce_registered_ Object05
ontology_atdmic_construct Object07
Object08
Object09
Object10
using_referehce_registered_ Object01
ontology wlhole
<Reference_Registered_Ontology_Atomic_Construct>
Object05 Object06
Attribute /Refdrence Literal/Instance Attribute/Reference Literal/Instance
namespace http://refl.org/kernel-unit namespace http://refl.org/kernel-unit
non_logical_$ymbol "dimensionality" non_logical_symbol "Unit"
using_referepce_registered_ Object02 using_reference_registered_ Object02
ontology coinponent Object04 ontology component Object03
Object07 Object08
Attribute/Refdrence LiteralyInstance Attribute /Reference Literal/Instance
namespace http:f/refl.org/kernel-unit namespace http://refl.org/kernel-unit
non_logical $ymbol “Dimensionality” non_logical symbol "KernelUnit"
using_referephce_registered_ Object02 using_reference_registered_ Object03
ontolooy component Object04 ontolooy comnonent Object04
Object09 Object10
Attribute/Refdrence Literal/Instance Attribute/Reference Literal/Instance
namespace http://refl.org/kernel-unit namespace http://refl.org/kernel-unit]
non logical $ymbel "metre" non logical symbol "length"
using_referelce Tegistered Objecto® USIE TefeTence _TegiStered Objecto®
nnfn]r\gv_mrhr\]n nnfn]ngv_\/uhn]p

Figure B.2 — Registration of RO1

NOTE1 For simplicity, the sentences other than "RC1", "RC2", and "RC3" are ignored.

NOTE 2  Objectxx (xx= 01 to 10) are object identifiers introduced only for the descriptive purpose of this
example. The detailed specifications of them are beyond the scope of this document.

22 © ISO/IEC 2020 - All rights reserved


https://iecnorm.com/api/?name=243cfc39e2de6c595cf1723519b33d81

ISO/IEC 19763-3:2020(E)

B.2 Example of another reference registered ontology

Suppose that another organization establishes a formalized ontology called "RO2" about prefixed units
in OWL. A prefixed unit is a unit with prefix, such as "kilometre". In "RO2", there are several sentences
about prefixed units. Figure B.3 shows two examples of them. Suppose that these sentences are named
"RC4" and "RC5" as shown in Figure B.3.

Then
"RC5

RC4

<owl:Class rdf:ID="PrefixedUnit">
<rdfs:subClassOf rdf:resource="&ref1;Unit" />
<rdfs:subClassOf>

<owl:Restriction>
<owl:onProperty rdf:about="#prefix"/>
<owl:cardinality rdf:datatype="&xsd;int">1</owl:cardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:about="#kernel"/>
<owl:cardinality rdf:datatype="&xsd;int">1</owlkcardinality>
</owl:Restriction>
</rdfs:subClassOf>
</owl:Class>

RC5

<PrefixedUnit rdf:ID="micrometre">
<prefix>
<MetricPrefix rdf:ID="micro" />
</prefix>
<kernel>
<refl:KernelUnit rdf:resource="&ref1l;metre" />
</kernel>
</PrefixedUnit>

Figure B.3 — Two examples of the sentences in RO2

"RC4” means "A prefixed unit is a unit, has exactly one prefix, and has exactly one
means "Micrometre is a prefixed unit whose prefix is micro as a metric prefix and

kernel." and

vhose kernel

is metre as a kernel unit.".

Figure B.4 shows how "RO2" is registered as a reference registered ontology in accordance with MFI
ontology registration.

© ISO/IEC 2020 - All rights reserved
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< Reference_Registered_Ontology_Whole>

Object11

Attribute/Reference Literal/Instance
IRI http://ref2.org/prefixed-unit|
name "RO2"
expressing_language "OWL"
used_reference_registered_ Object12
ontology_component

Object13

<Reference_Registered_Ontology_Component>

Object12 Object13
Attribute/Reference Literal /Instance Attribute/Reference Literal/Instance
namespace p: org/prefixed-uni namespace p: -org/prefixeq-unit
sentence_identifier "RC4" sentence_identifier "RC5"
used_reference_registered_ Object06 used_reference_registered_ Object08
ontology_atomic_construct Object14 ontology_atomic_construct Object09
Object15 Object14
Object16 Object15
using_referefce_registered_ Object11 Objeetl®
ontologv whble Objectl?7
Object18
Object19
using_reference_registered{ Object11
ontology whole
<Reference_Rlegistered_Ontology_Atomic_Construct>
Object06 Object07
Attribute/Reference Literal /Instance Attribute/Referenee Literal/Instance
namespace http://refl.org/kernel-unit namespace http://refl.org/kernel-yinit
non_logical_4ymbol "Unit" non_logical/symbol "Dimensionality"
using_referehce_registered_ Object02 using_reference_registered_ Object02
ontology_corpponent Object03 ontology_component Object04
Object12 Object13
Object08 Object09
Attribute /Reference Literal/Instance Attribute /Reference Literal/Instance
namespace http://refl.org/kernel-unit namespace http://refl.org/kernel-yinit
non_logical_Jymbol "KernelUnit" non_logical_symbol "metre"
using_referefice_registered_ Object03 using_reference_registered_ Object04
ontology_corthponent Object04 ontology_component Object13
Object13
Object14 Object15
Attribute/Reference Literal /Instance Attribute /Reference Literal/Instance
namespace http: A/ref2.org/prefixed-unit namespace http://ref2.org/prefixed-unit
non_logical_dymbol "PrefixedUnit" non_logical_symbol "prefix"
using_referefce_registered_ Object12 using_reference_registered_ Object12
ontology_cothponent Object13 ontology_component Object13
Object16 Object17
Attribute /Reference Literal/Instance Attribute /Reference Literal/Instance
namespace http://ref2.org/prefixed-unit namespace http://ref2.org/prefixed-unit
non_logical_Jymbel "kernel” non_logical_symbol "micrometre”

using_reference_registered_ OUbjectiZ USINg Teference registered_ Objectl3
ontology_component Object13 ontology _component

Object18 Object19

Attribute /Reference Literal/Instance Attribute /Reference Literal /Instance
namespace http://ref2.org/prefixed-unit| namespace http://ref2.org/prefixed-unit

non_logical_symbol

"MetricPrefix"

non_logical_symbol

"micro”

using_reference_registered_
ontology_component

Object13

using_reference_registered_
ontology _component

Object13

NOTE 1

24

Figure B.4 — Registration of RO2

For simplicity, the sentences other than "RC4" and "RC5" are ignored.
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NOTE 2  Objectxx (xx= 02 to 19) are object identifiers introduced only for the descriptive purpose of this
example. The detailed specifications of them are beyond the scope of this document.

B.3 Example of a local registered ontology

Suppose that some application system establishes its own ontology called "LO1" about units based on
"RO1" (described in B.1) and "RO2" (described in B.2). "LO1" is expressed in KIF and not in OWL and
its authoritative level is "locall". In "LO1", there are several sentences about units for this application
system. Figure B.5 shows three examples of them. Suppose that these sentences are named "LC1", "LC2",
and "LC3" as shown in Figure B.5.

LC1L

(and (KernelUnit metre) (Dimensionalitylength) (dimensionalitymetre length))

LC2

(and (PrefixedlUnit micron) (MetricPrefix micro) (KernelUnit metre)

(prefix micron micro) (kernel micron metre))

LC3

((forall ?Unit1 ?Unit2 ?Dimensionality1 ?Dimensionality2)
(implies (and (PrefixedUnit ?Unit1) (kernel ?Unit1 ?Unit2)

(dimensionality ?Unit1 ?Dimensionality1) (dimengionality ?Unit2 ?Dimensionality2))

(equal ?Dimensionality1 ?Dimensionality2)))

Figure B.5 — Three examples of the sentences in LO1
Then| "LC1" has the same meaning as "RG3" in "RO1" and uses the same non-logical symhols as "RC3"
in "RO1".

"LC2' has the same meaning as "RC5%in "RO2" and uses the same non-logical symbols as "RC5" in "RO2",
except that "micron" is used instéad of "micrometre" for this application system.

"LC3] is a new sentence that is not in "RO1" or in "R0O2". "LC3" means "Dimensionality of f kernel unit
and the dimensionality ef'the prefixed unit whose kernel is the kernel unit are equal.".

Figuije B.6 shows how 'LO1" is registered as a local registered ontology in accordance with MFI ontology
registration.
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<Local_Registered_Ontology_Whole>

Object20

Attribute /Reference Literal /Instance
authoritative_level Object25
IRI http://locall.org/unit
name "LO1"
expressing_language "KIF"
used_local_registered_ Object21
ontology_component Object22

Object23

<Local_Registered_Ontology_Component>

Object21 Objeet2?
Attribute /Refefrence Literal /Instance Attribute/Reference Literal/Instance
authoritativd_level Object25 authoritative_level Object25
namespace http://locall.org/unit namespace http://locall.org/unit
sentence_identifier "LC1" sentence_identifier "LC2"
used_refererfce_registered_ Object05 used_reference_registered_ Object08
ontology_atomic_construct Object07 ontology atomic_construct Object09
Object08 Object14
Object09 Objéct15
Object10 Objectl6
using_local_registered_ Object20 Object18
ontology whple Object19
same_as Object04 used_local_registered_ Object24
ontology_atomic_construct
Object23 using_local_registered_. Object20
Attribute/Refefrence Literal/Instance ontology_whole
authoritativd_level Object25 same_as Object13
namespace http://locall.org/unit
sentence_ideftifier "LC3"
used_refererfce_registered_ Object05
ontology atomic_construct Object14
Objectl6
using_local_registered_ Object20
ontology whple
<Reference_Rpgistered_Ontology_Atomic_Construct>
Object05 Object07
Attribute /Refefrence Literal /Instance Attribute/Reference Literal/Instance
namespace http://refl.org/kerpel-unit namespace http://refl.org/kernel-uni
non_logical_dymbol "dimensionality.’ non_logical_symbol "Dimensionality”
using_referefice_registered_ Object02 using_reference_registered_ Object02
ontology corpponent Object04 ontology_component Object04
using_local_registered_ Object2. Object13
ontology corhiponent Object23 using_local_registered_ Object21
ontology component
Object08 Object09
Attribute/Refefrence Literal/Instance Attribute/Reference Literal /Instance
namespace http://refl.org/kernel-unit namespace http://refl.org/kernel-uni

non_logical_gymbol

"KernelUnit"

non_logical_symbol

"metre”

26
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using_referefce_régistéred_ Object03 using_reference_registered_ Object04
ontology_cothpdfent Object04 ontology component Object13

Object13 using local registered Object21
using_local_registered_ Object21 ontology component Object22
ontology_component Object22
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Object14 Object15

Attribute /Reference Literal/Instance Attribute/Reference Literal/Instance
namespace http://ref2.org/prefixed-unit namespace http://ref2.org/prefixed-unit
non_logical_symbol "PrefixedUnit" non_logical_symbol "prefix"
using_reference_registered_ Object12 using_reference_registered_ Object12
ontology component Object13 ontology component Object13
using_local_registered_ Object22 using local_registered_ Object22
ontology _component Object23 ontology_component

Object16 Object17

Attribute /Reference Literal/Instance Attribute /Reference Literal /Instance
namespace http://ref2.org/prefixed-unit namespace http://ref2.org/prefixed-unit
non_logical_symbol "kernel" non_logical_symbol "micrometre”
using_reference_registered_ Object12 using_reference_registered_ Object113
onfolooy component Object13 ontology_component
using_local_registered_ Object22 same_as Object24
onfology_component Object23

Objeft18 Object19

Attripute /Reference Literal/Instance Attribute /Reference Literaly/Instance
najnespace http://ref2.org/prefixed-unit namespace http://ref2.org/prefixed-unit

nop_logical_symbol

"MetricPrefix"

non_logical_symbol

“micro"

using_reference_registered_ Object113 using_reference_registered( Object113
onfology component ontology component
using_local_registered_ Object22 using_local_registered” Object22

onfology component

ontology_componeht

<Logal_Registered_Ontology_Atomic_Construct>

Objeft24
Attripute/Reference Literal/Instance
authoritative_level Object25
namespace http://locall.org/unit
nop_logical_symbol "micron”
using local_registered_ Object22
onfology component
safne_as Object17
<Authoritative_Extent>
Objeft25
Attripute /Reference Literal/Instance
aufhoritative_extent "locall”
less_than_or_equal_to
gré¢ater_than_or_equal_to
authoritative_extent_local_item |ObjectZ0
Objéct21
Object22
Object23

Object24

Figure B.6 — Registration of LO1

NOTH 1 For simplicity, the sentences other than "LC1", "LC2", and "LC3" are ignored.

NOTE 2  Objectxx (xx= 02 to 25) are object identifiers introduced only for the descriptive purpose of this
example. The detailed specifications of them are beyond the scope of this document.

B.4 Example of another local registered ontology

Suppose that another application system establishes its own ontology called "LO2" about units based
on "LO1" (described in B.3), "RO1" (described in B.1) and "RO2" (described in B.2). "LO2" is also
expressed in KIF and its authoritative level is "local2", which is less than or equal to "locall", which is
the authoritative level of "LO1". "LO2" reuses "LC1" and "LC2", sentences in "LO1" and have several other
sentences about units for this application system. Figure B.7 shows an example of them. Suppose that
this sentence is named "LC4" as shown in Figure B.7.
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LC4

(and (PrefixedlUnit angstrom) (MetricPrefix 100pico) (KernelUnit metre)

(prefix angstrom100pico) (kernelangstrom metre))

Then, "LC4"

Figure B.7 — An example of the sentences in LO2

is a new sentence that is not in either "RO1", "RO2" or "LO1". "LC4" means "Angstrom is a

prefixed unit whose prefix is 100pico as a metric prefix and whose kernel is metre as a kernel unit."

Figure B.8 showshow "1.01" isregistered asalacal registered ontology in accardance with MFI ontology

registration
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<Local_Registered_Ontology_Whole>

Object26

Attribute/Reference Literal /Instance
authoritative_level Object30
IRI http://local2.org/unit
name "LO2"
expressing_language "KIF"
used_local_registered_ Object21
ontology_component Object22

Object27

<Local_Registered_Ontology Component>

ISO/IEC 19763-3:2020(E)

Objdct21 Object22

Attribute/Reference Literal/Instance Attribute /Reference Literal /Instange
aufhoritative_level Object25 authoritative_level Object25.
najnespace http://locall.org/unit namespace http://locall.org/unit

septence_identifier

"LC1"

sentence_identifier

"LC2"

uspd_reference_registered_ Object05 used_reference_registered_ Object08
ontology_atomic_construct Object07 ontology_atomic_construct Object09
Object08 Object14
Object09 Object15
Object10 Objectl6
us|ng_local_registered_ Object20 Object18
onltology whole Object26 Object19
sane_as Object04 used_local(registered_ Object24
ontology_atomic_construct
using local_registered_ Object20
ontdlogy whole Object26
same_as Object13
Objdct27
Attribute/Reference Literal/Instance
authoritative_level Object30

namespace

http://local2.org/unit

sehtence_identifier

"LCA"

uspd_reference_registered_ Object08
onftology_atomic_construct Object09
Object14
Object15
Object16.
uspd_local_registered_ Objéct28
onftology atomic construct Qbject29
us|ng_local_registered_ Object26

onttology whole

© ISO/IEC 2020 - All rights reserved
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