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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 me

mbers of

ISO or IEC participate in the development of International Standards through technical committees

tablished by the respecltive organization t0 deal with particular fields of technical aciivity. 1SO
technical committees collaborate in fields of mutual interest. Other international organizations, gové

nd non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field\of inf
teéchnology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

mternational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part

Tlhe main task of the joint technical committee is to prepare International Standards. Draft Intg
Standards adopted by the joint technical committee are circulated to national badies for voting. Publi
dn International Standard requires approval by at least 75 % of the national bedies casting a vote.

>~

ttention is drawn to the possibility that some of the elements of this document may be the subject
ghts. ISO and IEC shall not be held responsible for identifying any or:all such patent rights.

=

BO/IEC 19763-3 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information teq
ubcommittee SC 32, Data management and interchange.

0 -

—

his second edition cancels and replaces the first edition (ISO/IEC 19763-3:2007), which has been te
bvised.

—

BO/IEC 19763 consists of the following parts, @nder the general title Information technology — M
framework for interoperability (MFI):

—+ Part 1: Reference model

—+ Part 2: Core model

—+ Part 3: Metamodel for ontology registration
—+ Part 4: Metamodel\for model mapping

Tlhe following partis-under preparation:

- Part 5, Metamodel for process model registration

egistration procedure, metamodel for service registration, metamodel for role and goal registratior
eniand model selection will form the subjects of future parts.

o I

and IEC
rnmental
ormation

P.

rnational

Cation as

of patent

hnology,

chnically

ptamodel

, and on

© ISO/IEC 2010 — All rights reserved


https://standardsiso.com/api/?name=b1aba67736440e1eb5550d4f26b64564

ISO/IEC 19763-3:2010(E)

Introduction

Interoperation among autonomous applications, such as Web services, is becoming important. To promote
interoperation among application systems, unambiguous and formal specifications of the systems, especially
of their inputs and outputs, are indispensable. Ontologies have a key role for that.

Several ¢fforts to establish standards associated with ontologies have been made. But, most of them speeii
languages or are based on some particular language. To promote ontology-based interoperation, in-additio
to them,|a generic framework for registering administrative and evolution information related to @@ntologies,
independent of languages, is necessary.

o<

This parfof ISO/IEC 19763 intends to provide a generic framework for registering administrative and evolutio
informatipn related to ontologies.

>
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Information technology — Metamodel framework for
interoperability (MFI) —

Part 3:

Metamodel for ontology registration

1 Scope

IPO/IEC 19763 specifies a metamodel framework for interoperability. This part of ISO/IEC 19763 spe
metamodel that provides a facility to register administrative and evolution information related to ontold

—

pplication systems, by providing administrative and evolution information’ related to ontologies, accg
ith standardized ontology repositories that register ontologies themselves in specific languages.

= Q

—

nd the mappings among them. They are specified in other{specifications such as the Ontology
letamodel from the Object Management Group (see bibliography item [1]).

= Q

Higure 1 shows the scope of this part of ISO/IEC 19763.

=== Scope of MFI Ontology registration
MFI Ontology registration

. Administrative and evolution
E> Ontology registry <:|

Administrative and evolution

information of onfology A information of ontology B

Standardized
ontology
repository

Standardized
ontology
repository

Ontology A for
application system A

Ontology B for
application system B

cifies the
gies.

he metamodel specified in this part of ISO/IEC 19763 is intended|t0' promote interoperatiop among

mpanied

his part of ISO/IEC 19763 does not specify the metamodels‘of) ontologies expressed in specific Ignguages

Definition

1 Scope of specifications of
" standardized ontology repositories

Legend

Application
system A

Application

system B : specifies

]::[ﬁ: information flow

Figure 1 — Scope of MFI Ontology registration
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2 Normative references

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

ISO/IEC 11179-3:2003, Information technology — Metadata registries (MDR) — Part 3: Registry metamodel
and basic attributes

ISO/IEC
metamoq

ISO/IEC
(UML) V.

ISO/IEC

ISO/IEC
Referend

3 Ter

el and basic attributes — Technical Corrigendum 1

3.1 Tdrms and definitions

For the
ISO/IEC
the follov

311 T
3.1.141
ontolog)
specific
knowled
NOTE

3.1.1.2

purposes of this document, the terms and definitions given in ISO/IEC 11179-3:200
11179-3:2003/Cor.1:2004, ISO/IEC 19501:2005, ISO/IEC 19502:2005, ISO/IEC 19763-1:2007 an

ing apply.

erms on ontology
/
ion of concrete or abstract things,,and the relationships among them, in a prescribed domain ¢

e

The specification should be ‘computer processable.

register¢d ontology

ontology

3113

that is registeredi\i’a registry that conforms to MFI Ontology registration

unregistered ontology

ontology

3.1.1.4

that is.not registered in a registry that conforms to MFI Ontology registration

19501:2005, Information technology — Open Distributed Processing — Unified Modeling Languag
brsion 1.4.2

19502:2005, Information technology — Meta Object Facility (MOF)

19763-1:2007, Information technology — Metamodel framework for interoperability (MFI) — Part {:
e model

ms, definitions and abbreviated terms

D

[o TN

—h

reference registered ontology

registere

3.1.1.5

d ontology that is usable and sharable by a community of interest

local registered ontology

registere

d ontology that is specialized for defined applications

© ISO/IEC 2010 — All rights reserved
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3.1.2 Other terms

3.1.21
sentence
statement that has a truth value

3.1.2.2
symbol
most primitive lexical construct that is a part of a sentence

2010(E)

.1.2.3
lpgical symbol
mbol whose meaning is defined by its language

XAMPLE In KIF, “not” and “or” are logical symbols.

.1.2.4
on-logical symbol
mbol that is not a logical symbol

.1.2.5
uthoritative extent
extent that indicates authoritativeness

NOTE 1 An authoritative extent is used to determine whether a thing /may use another thing. A thing may ug
thing if and only if the authoritative extent of the former is|less than or equal to the authoritative exf
latter because the usage of the latter by the former doés not affect the authoritative extent of the for
the authoritative level of the latter is greater than or equal to the one of the former.

HXAMPLE A product with some authoritative extent can only use as its component a part with an authoritaf
which is greater than or equal to the one-of it, to keep its authoritative extent.

NOTE 2 In this part of ISO/IEC 19763, an authoritative extent is used to determine whether a Local_ltem can
or use another Local_Iltem. See 5.4,2 lrocal_Item.

3.2 Abbreviated terms

IRI
Internationalized Resourceg ldentifier (see bibliography item [2])

KIF
Knowledge Interchange Format (see bibliography item [3])

NDR
Netadata Registry

[ISOAEC 11179-3:2003, 3.4.5]

e another
ent of the
mer since

ive extent

consist of

MFt
Metamodel framework for interoperability

[ISO/IEC 19763-1:2007, 4.2]

MFI Ontology registration

ISO/IEC 19763-3, Information technology — Metamodel framework for interoperability (MFl) — Part 3:

Metamodel for ontology registration

ODM
Ontology Definition Metamodel (see bibliography item [1])

© ISO/IEC 2010 — All rights reserved
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OWL

Web Ontology Language (see bibliography item [4])

UML

Unified Modeling Language (see ISO/IEC 19501:2005)

4 Conformance

4.1 Geé¢neral

An impl¢g

mentation claiming conformance to this part of ISO/IEC 19763 shall support one or both\of th

metamodlels specified in this part of ISO/IEC 19763 and may or shall not support any extensions,-dependin

on which
4.2 Le

421 G

An imple
dependir

422 G

level of conformance and which degree of conformance it claims.
vels of conformance

eneral

mentation may conform to either of the two levels of conformance_to~this part of ISO/IEC 1976
g on what packages it supports.

onformance level 1

The metéamodel specified in 5.4 Basic_Model package is supported:;

423 (C

onformance level 2

The metamodels specified in 5.4 Basic_Model package@nd 5.5 Evolution_Model package are supported.

4.3 D¢

431 @

In each
necessa
describe

gree of conformance

eneral

conformance level, the distinction between “strictly conforming” and “conforming” implementations
y to address the simultafieous needs for interoperability and extensions. This part of ISO/IEC 1976
5 specifications that promote interoperability. Extensions are motivated by needs of users, vendor

institutions, and industries, buat-are not specified by this part of ISO/IEC 19763.

A strictly
to this

bart of ISO/IEC 19763. A conforming implementation may be more useful, but may be les

interoperable withsrespect to this part of ISO/IEC 19763.

4.3.2

rictly.conforming implementation

conforming implementation may be limited in usefulness but is maximally interoperable with respe¢

D

[V 7]

4

0 =

A strictly
a) shall

b) shall

conforming implementation for some conformance level:
support the metamodels required in the conformance level;

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 2010 — All rights reserved
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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 part of ISO/IEC 19763 shall include an Implementation
Conformance Statement stating:

a) which conformance level it claims(4.2);

B) whether it is a strictly conforming implementation or a conforming implementation (4.3);

d) what extensions are supported if it is a conforming implementation.

n

Structure of MFI Ontology registration

.1 Overview of MFI Ontology registration

FI Ontology registration consists of two packages: Basic_Model packagée ‘and Evolution_Model package.
igure 2 shows the package structure of MFI Ontology registration.

asic_Model package is used to register administrative information related to ontologies, independently of
the languages that are used to express them. The basic idea is¢hat almost any ontology consists df several
sentences and that each sentence uses several non-logicalk symbols. The metaclasses in Basigc_Model
package include Ontology_Whole, Ontology_Component ‘and Ontology_Atomic_Construct, which have
gdministrative information of ontologies, sentences and, nen:logical symbols respectively. Since an|ontology
gvolves, Basic_Model package can register as many versions of an ontology as necessary| But, in
Basic_Model package, each version of an ontology.is\treated as a different ontology.

HBvolution_Model package is used to register information on how an ontology evolves from one version to
gnother. Evolution_Model package basically.consists of three metaclasses, Registered_Ontology| Whole_
HBvolution, Registered_Ontology Component_Evolution and Registered_Ontology Atomic_Construct_
Bvolution, which have evolution information on Registered_Ontology Whole, Registered_Ontology_
Gomponent and Registered_Ontology’ Atomic_Construct respectively.
1]
Basic_Model
AN
==llseR>= :
|
—j"
Evolution_Model

Figure 2 — Package structure of MFI Ontology registration

5.2 Overview of Basic_Model package
Figure 3 shows the metamodel in Basic_Model package.
Ontology_Whole is an abstract metaclass that represents an ontology and contains the associated

administrative information. Ontology_Language is used as the reference "modelType" of Ontology_Whole
to indicate a language that is used to express an ontology that is represented by Ontology Whole.

© ISO/IEC 2010 — All rights reserved 5
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Ontology_Component is an abstract metaclass that represents a sentence contained in ontologies and
contains the associated administrative information. The granularity of a sentence is not specified but is a
user’s choice. Ontology_Atomic_Construct is an abstract metaclass that represents a non-logical symbol
that is used in sentences and contains the associated administrative information.

Ontology_Whole has two direct subclasses, Registered_Ontology Whole and Unregistered_Ontology
Whole. Registered_Ontology _Whole is an abstract metaclass that represents an ontology that is registered
in a registry that conforms to MFI Ontology registration and is therefore also a subclass of Administered Item
of MDR. Unregistered_Ontology_Whole is a metaclass that represents an ontology that is not registered but
imported by an ontology that is registered in a registry that conforms to MFI Ontology registration.

Ontology_Component has only one direct subclass Registered_Ontology Component. Registered
Ontology_Component is an abstract metaclass that represents an ontology that is registered in aregisty
that conforms to MFI Ontology registration and is therefore also a subclass of Administered Item,of MD
Any instgnce of Ontology_Component is a Registered_Ontology _Component since a sentenee that is n
registered in a registry that conforms to MFI Ontology registration is out of scope.

—

Similar fo Ontology_Whole, Ontology_Atomic_Construct has two direct subgclasses, 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 ja
registry [that conforms to MFI Ontology registration. Unregistered_Ontology) Atomic_Construct is
metaclags that represents a non-logical symbol that is not registered but used by-a sentence that is registered
in a regigtry that conforms to MFI Ontology registration.

[o}

Registeed_Ontology Whole has two direct subclasses, Reference) Registered_Ontology_Whole an
Local_Registered_Ontology Whole. Reference_Registered_Ontology Whole represents a referenc
registered ontology and Local_Registered_Ontology_Whole represents a local registered ontology.

Administedled ftem + modeITyp + authotitativeLevel 1
(irom MPR) - Whole Authornatrve _Extent Local ftem
AN

. IessThanOrEquaITo

D

| +impaorts
| Ragisterad_Ontology_| Whoie [ \l Llnregls‘tered | Ontology_Whole |
T 0.*

| | [

| Reference_Registered_Ontology_Whole | | Local_Registeredl_Ontology_Whole |
Y] 0- 1.7

0.

+ consistsOfReference | 1 * 70 * + consistsOfReference ‘ 1.* |+ consistsOfLacal

| Reference_Registered_Ontology_Component | | Local_Registered_Ontology_Component |

- sameds

| Ontology_Atomic_Construct | 0 1.*

’L‘ + usesUnreglstere/
+ uspslnregisterad

Registered_Unioloqy_ATomne_ConsRict | Onregistered_Omology_Momic_Construct |
0.*
0 T

+ SameAs

+usesReference|0.* 7 * + usesReference | 0.*| + usesLocal

| Reference_Registered_Ontology_Atomic_Construct | | Local_Registered_Ontology_Atomic_Construct

NOTE Metaclasses whose names are italicized are abstract metaclasses.

Figure 3 — Metamodel in Basic_Model package
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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.

imilarly again, Registered_Ontology_Atomic_Construct also has two direct subclasses, Reference_
egistered_Ontology Atomic_Construct and Local_Registered_Ontology Atomic . Construct.
eference_Registered_Ontology_Atomic_Construct represents a non-logical symbol that is|used in
ntences that are represented by Reference_Registered_Ontology Component. Local_Redistered_
ntology_Atomic_Construct represents a non-logical symbol that is used in sentencesthat are represented
Local_Registered_Ontology_Component. A non-logical symbol that is represénted by Reference_
egistered_Ontology Atomic_Construct may also be used in sentences that ate, represented by Local_
egistered_Ontology_Component, but a non-logical symbol that is represented by Local_Redistered_
ntology_Atomic_Construct cannot be used in sentences that are representedby Reference_Registered_
ntology_Component.

ocal_Iltem is an abstract metaclass that is a collectively exhaustive-SuperClass of Local_Redistered_
ntology Whole, Local_Registered_Ontology Component and-Local_Registered_Ontology_|Atomic_
onstruct. Authoritative_Extent is used as the reference "authoritativeLevel" of Local_ltem to| indicate
hether a Local_Item can consist of or use another Local_ltem. A sentence that is represented by Local_
egistered_Ontology _Component may also be contained<in ontologies that are represented by Local_
egistered_Ontology_Whole whose value of "authoritativeLevel" is less than or equal to the |value of
uthoritativeLevel" of this Local_Registered_Ontology Component. A non-logical symbol| that is
represented by Local_Registered_Ontology_Atomic_Construct may also be used in sentences| that are
represented by Local_Registered_Ontology _Component whose value of "authoritativeLevel" is less than or
ual to the value of "authoritativeLevel" of this dzocal_Registered_Ontology Atomic_Construct.

he exact specification of each metaclass:in-Basic_Model package is given in 5.4.

.3 Overview of Evolution_Model package
igure 4 shows the metamodel.in-Evolution_Model package.

ltem_Evolution is an_abstract metaclass that is a collectively exhaustive SuperClass of Redistered_
ntology_Whole_Evolution, Registered_Ontology_Component_Evolution and Registered_Ontology_
tomic_Construct. Evolution. Registered_Ontology_Whole_Evolution is a metaclass that indicagtes what

Registered_Ontology Whole evolves to and is possibly composed of Registered_Ontology
omponent_Evolution. Registered_Ontology_Component_Evolution is a metaclass that indicatgs what a
egistered_Ontology_Component evolves to and is possibly composed of Registered_Ontology
tomic_Construct_Evolution. Registered_Ontology Atomic_Construct_Evolution is a metaclass that
imdicatess what a Registered_Ontology Atomic_Construct evolves to. Evolution information on
nregistered_Ontology Whole and Unregistered_Ontology Atomic_Construct is out of scope sjnce they
re-not registered.

The exact specification of each metaclass in Evolution_Model package is given in 5.5.

© ISO/IEC 2010 — All rights reserved 7
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Jtem_Fvolution Administered ftem
(from MDR)

+ previousyersion

o i z

Registered_Ontology_Whole
| (fram Basic_hodel)

Y. [0 kin

+ newifersion

+ previousiersion

* 11
+isFormedFrom | 0.7 0. \I/
I = = ] Registered_Ontology_Component
| bad = o Y . | (frorm Basic_Model)
[ T
+ newdfersion

+ previousVersion

+isFormedFram | 0.* | n.* | \I/
_| Registered_Ontology_Atomic_Construct_Evolution Registered_Ontology_Atomic_Construct
(from Basic_Maodel)
[ WU}
+ newifersion

NOTE Metaclasses whose names are italicized are abstract metaclasses.

Figure 4 — Metamodel in Evolution_Model package

5.4 Basic_Model package

5.4.1 Authoritative_Extent

Authoritdtive_Extent is a metaclass whose instances indicate authoritative extent and compose a partially
ordered $et in terms of the reference "lessThanOrEqualToe".

AttributI DataType Multiplicity Description

authoritativeExtent ~ String 1.1 String representing the authoritative extent of thjs
Authoritative_Extent

Referenge Class Multiplicity Description

lessTharjOrEqualTo Authoritative” Extent 0.* Authoritative_Extents that this Authoritative Extent

is less than or equal to

Constra|nts
The valug of the attribute*authoritativeExtent” has to be unique in this metaclass.

NOTE Authoritative_Extent is used by Local_ltem. See NOTE at 5.4.2.

5.4.2 Local ltem

Local_ltem is an abstract metaclass that is a collectively exhaustive SuperClass of Local Registered_
Ontology_Whole, Local_Registered_Ontology Component and Local_Registered_Ontology Atomic_
Construct.

Reference Class Multiplicity Description
authoritativeLevel Authoritative_Extent 1.1 Authoritative extent of this Local_Item

NOTE Local_ltem X can consist of or use Local_ltem Y if and only if the authoritativeLevel of X is less than or equal to
the authoritativeLevel of Y. For more details, see Constraints, 5.4.8 Local_Registered_Ontology Whole and
5.4.12 Local_Registered_Ontology_Component.

8 © ISO/IEC 2010 — All rights reserved
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5.4.3 Ontology_Language

Ontology_Language is a metaclass that represents an ontology expression language.

Attribute DataType Multiplicity = Description
name String 1.1 Name of the ontology expression language.

Constraints
The value of the attribute “name” has to be unique in this metaclass

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

54.4 Ontology_Whole

Ontology_Whole is an abstract metaclass that is a collectively exhaustive SuperClass of Repistered_
Ontology_Whole and Unregistered_Ontology_Whole.

Attribute DataType Multiplicity Description

IRI String 1.1 IRI that identifies’ the corresponding ontolog
dgntologyName  String 1.1 Name of:ithe corresponding ontology

Reference Class Multiplicity Description

modelType Ontology_Language 1.1 Ontology_Language that is used to exgress the

corresponding ontology

O

onstraints
Tlhe value of the attribute “IRI” has to be uniquée in this metaclass.

5.4.5 Registered_Ontology_Whole

Registered_Ontology_Whole~is* an abstract metaclass that is a collectively exhaustive SupefClass of

Reference_Registered_Ontolegy_Whole and Local_Registered_Ontology_Whole.

SuperClass

Administered Item (from MDR), Ontology Whole

Reference Class Multiplicity Description

imports Unregistered_ 0. Unregistered_Ontology Wholes representing an
Ontology_Whole unregistered ontology that is imported| by the

corresponding ontology

Constraints

Exists exactly one Registered_Ontology_Whole_Evolution whose “newVersion” is this Registered_
Ontology_Whole.

© ISO/IEC 2010 — All rights reserved 9
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5.4.6 Unregistered_Ontology_Whole

Unregistered_Ontology_Whole is a metaclass representing an unregistered ontology.

SuperCl

ass

Ontology_Whole

Constra
Exists at

ints

least one Registered Ontology Whole whose “imports” is this Unregistered Ontology Whole

5.4.7 Reference_Registered_Ontology Whole

e _Registered_Ontology Whole is a metaclass representing a reference registered ontology.

Multiplicity Description

Referend
SuperClpss
Registered_Ontology_Whole
Referenge Class
consistsQfReference  Reference_ 1.%
Registered_
Ontology_
Component

5.4.8 Local_Registered_Ontology_Whole

Local_Registered_Ontology_Whole is a metaclass représenting a local registered ontology.

SuperCl
Register

Referen
consists

consists

Constra

The value of the attribute "authoritativeLevel" (inherited from Local_ltem) of this Local_Registered_Ontology
Whole has to be "lessThanOrEqualTo" the value of the attribute "authoritativeLevel" (inherited from

Local_ltem) of the Local_Registered_Ontology_Component that is the value of the reference

Reference_Registered” Ontology_Components
representing the ,sentence contained in the ontolog

represented < by this Reference_ Registered

Ontology_Whole

pss

bd_Ontology _Whole, Local_Item

Ce Class Multiplicity Description

DfReference  Reference ( 0.* Reference_Registered_Ontology_Components
Registered) representing the sentence contained in the ontolog
Ontology ™ represented by this Local Registered_Ontology
Component Whole

DfLocal local_ 1.% Local_Registered_Ontology Components
Registered_ representing the sentence contained in the ontolog
Ontology represented by this Local Registered Ontology
Component Whole

ints

“consistsOfLocal” of this Local_Registered_Ontology_Whole.

NOTE

10

y

It is good practice that a Local_Registered_Ontology_Whole consists of some Reference_ Registered

Ontology_Components as it evolves.
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Ontology_Component is an abstract metaclass that is a collectively exhaustive SuperClass of Registered

Ontology_Component.

Attribute DataType Multiplicity  Description

namespace String 1..1 IRl where the value of the sentenceldentifier is

uniquely identified

sgmtercetdentifier Stritg 1 fdentifler of theTomrespomding—semnternce within the
namespace

CGonstraints

d) The value of the attribute “sentenceldentifier” prefixed by the value of the attribute “hamespace” has to be

unique in this metaclass.

b) The value of the attribute “sentenceldentifier’ prefixed by the value of the-attribute “namespac
identify the corresponding sentence.

5.4.10 Registered_Ontology_Component

waul

egistered_Ontology Component is an abstract metaclass representing a sentence contained in a 1
ntology that is represented by Registered_Ontology Whale. ‘Granularity of a sentence is not specifi
part of the standard.

@)

Ontology_Component

QO

onstraints

xists exactly one_Registered_Ontology Component_Evolution whose “newVersion” is this Re
ntology_Componént.

o m

e” has to

pgistered
ed in this

SuperClass

Administered Item (from MDR), Ontology Compenent

Reference Class Multiplicity Description

sameAs Registered_ 0.* Registered_Ontology Components repré¢senting
Ontology the sentence that is interpreted exactly the same
Component as the sentence represented by this Regjstered_

pistered_

© ISO/IEC 2010 — All rights reserved
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5.4.11 Reference_Registered_Ontology _Component

Reference_Registered_Ontology Component is a metaclass representing a sentence contained in a
reference registered ontology that is represented by Reference_Registered_Ontology Whole.

SuperClass

Registered_Ontology_Component

Reference

usesUnregistered

usesRef¢rence

Constra|nts

a) Exists at least one Reference_Registered_Ontology Whole whose! “consistsOfReference” is thjs

Class Multiplicity Description

Unregistered_ 0.* Unregistered_Ontology Atomic_Constructs
Ontology_ representing the non-logical symbol that is used. ir
Atomic_Construct the sentence represented by this Reference |

Registered_Ontology Component

Reference 0. Reference Registered_Ontology Atomic
Registered_ Constructs representing the non-logical symbol tha
Ontology is used in the sentence grepresented by thig

Atomic_Construct

Refgrence_Registered_Ontology _Component.

b) The|range of the attribute "sameAs" (inherited from RegisteredOntology_Component) has to be with|n

Refgrence_Registered_Ontology _Component.

5.4.12 Local_Registered_Ontology_Component

Local_Registered_Ontology Component is a metaclass representing a sentence contained in a loch
registered ontology that is represented by Local ‘Registered_Ontology_Whole.

SuperClpss

Registered_Ontology_Component, Local_Item

Reference_Registered_Ontology Component

Referenge Class Multiplicity Description

usesUnregistered  Unregistered 0.* Unregistered_Ontology Atomic_Constructs
Ontelogy representing the non-logical symbol that is used ir
Atomic_Construct the sentence represented by this Local|

Registered_Ontology Component

usesReférence Reference 0. Reference_Registered_Ontology Atomic
Registered_ Constructs representing the non-logical symbol tha
Ontology is used in the sentence represented by this Local
Atomic_Construct Registered_Ontology Component

useslLocal Local_ 0.* Local_Registered_Ontology Atomic_Constructs
Registered_ representing the non-logical symbol that is used in
Ontology the sentence represented by this Local_
Atomic_Construct Registered_Ontology_Component

12 © ISO/IEC 2010 — Al rights reserved
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a) Exists at least one Local_Registered_Ontology Whole whose “authoritativeLevel” (inherited from
Local_Item) is the same as the one of this Local_Registered_Ontology Component and whose

“consistsOfLocal” is this Local_Registered_Ontology_Component.

b) The value of the attribute "authoritativeLevel" (inherited from Local_Item) of this Local_Registered_
Ontology_Component has to be "lessThanOrEqualTo" the value of the attribute "authoritativeLevel"

(inherited from Local_ltem) of the Local_Registered_Ontology Atomic_Construct that is the val
reference “useslLocal” of this Local_Registered_Ontology Component.

ue of the

g If a value of the attribute "sameAs" (inherited from Registered_Ontology Component) of \th
the attribute "authoritativeLevel" (inherited from Local Item) of this Local Registered (
Component has to be "lessThanOrEqualTo" the value of the attribute "authoritativel.evel" (inhe
Local_ltem) of the instance of Local_Registered_Ontology Component.

NOTE It is good practice that a Local_Registered_Ontology Component uses seme Reference R¢
Ontology_Atomic_Constructs as it evolves

5.4.13 Ontology_Atomic_Construct

)

nique in this metaclass.

.4.14 Registered_Qntology_Atomic_Construct

egistered_Ontoélogy Atomic_Construct is an abstract metaclass representing a non-logical symb
fined in a séntence that is represented by Registered_Ontology_Component.

uperClass
dminjstered Item (from MDR), Ontology Atomic_Construct

s Local

Registered_Ontology Component is an instance of Local_Registered_Ontology Component, theg value of

ntology
ited from

bgistered_

Ontology_Atomic_Construct is an abstract metaclass that ,is{a collectively exhaustive SuperClass of

Registered_Ontology_Atomic_Construct and Unregistered_Ontology Atomic_Construct.

Attribute DataType Multiplicity “.'Description

namespace String 1.1 IRl where the corresponding non-logical symbol is
uniquely identified

nonLogicalSymbol  String 1.1 The corresponding non-logical symbol

CGonstraints

Tlhe value of the attribute “nonLogicalSymbol” prefixed by the value of the attribute “namespace” has to be

pl that is

Reference Class Multiplicity = Description

sameAs Registered 0. Registered_Ontology Atomic_Constructs
Ontology representing the non-logical symbol that is
Atomic_Construct interpreted exactly the same as the non-logical

symbol represented by this Registered_Ontology

Atomic_Construct

© ISO/IEC 2010 — All rights reserved
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Constraints

Exists exactly one Registered_Ontology Atomic_Construct Evolution whose “newVersion” is this Registered
Ontology_Atomic_Construct.

5.4.15 Unregistered_Ontology Atomic_Construct

Unregistered_Ontology Atomic_Construct is a metaclass representing a non-logical symbol that is not defined

but used

SuperCl
Ontology

5.4.16 R

pss

in a sentence that is represented by Registered_Ontology Component.

| Atomic_Construct

eference_Registered_Ontology_Atomic_Construct

Referenge_Ontology Atomic_Construct is a metaclass representing a non-logical s$ymbol that is defined in|a

sentencg that is represented by Reference_Registered _Ontology Component:

SuperClpss

Registered Ontology Atomic_Construct

Constra|nts

a) Exists at least one Reference_ Registered_OntologyComponent whose “usesReference” is thjs
Refgrence_Registered_Ontology Atomic_Construct.

b) The|range of the attribute "sameAs" (inherited from Registered_Ontology_Atomic_Construct) has to he
with|n Reference_Registered_Ontology_Atomic’Construct.

5.4.17 Local_Registered_Ontology<Atomic_Construct

Local_Re¢gistered_Ontology Atomic’ Construct is a metaclass representing a non-logical symbol that |s

defined ip a sentence that is represented by Local_Registered_Ontology Component.

SuperClpss

Registered_Ontology. Atomic_Construct, Local_ltem

Constra|nts

a) Exists-at Ieast one Local_Registered_ Ontology Component whose authontatweLeveI (inherited from
Loca
“consistsOfLocal” is this Local _Registered_ Ontology Atom|c Construct.

b) If a value of the attribute "sameAs" (inherited from Registered_Ontology Atomic_Construct) of this Local_
Registered_Ontology Atomic_Construct is an instance of Local_Registered_Ontology Atomic_ Construct,
the value of the attribute "authoritativeLevel" (inherited from Local _ltem) of this Local Registered
Ontology_Atomic_Construct has to be "lessThanOrEqualTo" the value of the attribute "authoritativeLevel"
(inherited from Local_ltem) of the instance of Local_Registered_Ontology Atomic_Construct.
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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.

.5.2 Registered_Ontology_Whole_Evolution

gistered_Ontology_Whole_Evolution is a metaclass that has information on evolution’of Regjistered_

ntology_Wholes.

perClass
tem_Evolution

Reference Class

pfeviousVersion Registered_
Ontology Whole

>

pw\Version Registered_
Ontology_Whole

gFormedFrom Registered_
Ontology
Component_
Evolution

.5.3 Registered_Ontology..Component_Evolution

Multiplicity

1.7

1.1

Description

Registered_Ontology Wholes that the gvolution
represented (by this Registered_Ontology |Whole
Evolution.js from

Registered_Ontology Whole that the gvolution
represented by this Registered_Ontology |Whole
Evolution is to

Registered_Ontology_Component_Evolutions
representing the evolution of Registered_Ontology
Components that form the evolution represgnted by
this Registered_Ontology Whole_Evolution

gistered_Ontology_Component_Evolution is a metaclass that has information on evolution of Regjstered_

ntology_Components:

perClass
Item_Evolution

ference Class

Multiplicity Description

pfeviousVersion Registered_ 1.% Registered_Ontology _Components that the gvolution
Clltu=uyy_ represented by this Rcyiatclcd_c itology
Component Component_Evolution is from

newVersion Registered_ 1.1 Registered_Ontology Component that the evolution
Ontology represented by this Registered_Ontology
Component Component_Evolution is to

isFormedFrom Registered_ 0.* Registered_Ontology_Atomic_Construct_Evolutions

Ontology_
Atomic_Construct_
Evolution

© ISO/IEC 2010 — All rights reserved
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Constraints

Exists at least one Registered_Ontology Whole_Evolution whose “isFormedFrom” is this Registered_

Ontology_Component_Evolution.

5.5.4 Registered_Ontology_Atomic_Construct_Evolution

Registered_Ontology Atomic_Construct Evolution is a metaclass that has information on evolution of

Register¢d Ontology Atomic_Constructs.

SuperClass
Item_Evqlution

Referenge Class
previousYersion Registered_
Ontology_
Atomic_Construct
newVersjon Registered_

Ontology
Atomic_Construct

Constraints

Exists at|least one Registered_Ontology Component_Evolution\whose “isFormedFrom” is this Registereq

Ontology| Atomic_Construct_Evolution.

1.

1.

Multiplicity Description

*

1

Registered_Ontology_Atomic_Constructs that the
evolution represented by this” Registered_Ontology |
Atomic_Construct_Evolution\isfrom

Registered_Ontology, Atemic_Construct that the
evolution represented by this Registered_Ontology |
Atomic_Construct Evolution is to

16
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Annex A
(informative)

List of Ontology Languages

Annex A suggests that the value of the attribute “name” of “Ontology Language” be one of the values in

cotammm“mameof Tabte At thereTsamappropriate one i there s ot amappropriate one;, a mew Tame may
be used as the value of the attribute “name” of “Ontology Language”, but it has to be managed in acgordance
with ISO/IEC 19763-6 Registration procedure.?)
Table A.1 — List of Ontology_Languages
name Description
CGIF The dialect of Common Logic specified in Annex B (normative) Conceptual(Gnaph Interchange Forrhat
(CGIF), ISO/IEC 24707:2007 (see bibliography item [5])
CL A language other than CLIF, CGIF or XCL that conforms to ISO/IEC 24707:2007 (see bibliography Jtem [5])
CLIF The dialect of Common Logic specified in Annex A (normative) €ommon Logic Interchange Format|(CLIF),
ISO/IEC 24707:2007 (see bibliography item [5])
KIF Knowledge Interchange Format specified at http://www-ks|.stanford.edu/knowledge-sharing/kif/
NIAM Natural language Information Analysis Method specified"at
http://www.essentialstrategies.com/publications/modeling/niam.htm
ORM Object Role Modeling specified at http://www.orm’.net/
OWL Any of the sublanguages specified by “OWL Web Ontology Language Semantics and Abstract Synfax”
W3C Recommendation (see bibliographyitem [6])
Any of the sublanguages specified dy “OWL 2 Web Ontology Language Conformance”, W3C
OWL2 : L /
Recommendation (see bibliography item [7])
A language that conformstoxResource Description Framework (RDF): Concepts and Abstract Synfax” and
RDFS “RDF Vocabulary Description Language 1.0: RDF Schema”, W3C Recommendations (see bibliogrdphy
items [8] [9])
SBVR A language that.conforms to “Semantics of Business Vocabulary and Business Rules (SBVR), v1.0],
formal/2008-01-02 (see bibliography item [10])
™ A languagé-that conforms to ISO/IEC 13250:2007 (see bibliography item [11])
ISO/IEC_19501, Information technology — Open Distributed Processing — Unified Modeling Langugge
UML ;
(UML) Nersion 1.4.2
XCL The dialect of Common Logic specified in Annex C (normative) eXtended Common Logic Markup LBnguage
(XCL), ISO/IEC 24707:2007 (see bibliography item [5])

1) To be published.

© ISO/IEC 2010 — All rights reserved
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Annex B

(informative)

Example of Basic_Model

B.1 Example of a reference registered ontology

Suppos€ that some organization establishes a formalized ontology called “RO1” about kernel units infOWL.
kernel unit is a unit with its own name without prefix, such as “metre”. In “RO1”, there are severalsentence
about kgrnel units. Figure B.1 shows three examples of them. Suppose that these sentences-are name

Pd

[o N7/

“‘RC17, “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>
<Dimensionality rdf:ID="length"/>
</dimensiopality>
</KernelUnit>

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

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

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

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.

18
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< Reference_Registered_Ontology Whole>

Object01

Attribute/Reference

Literal/Instance

administered_item_administration_record

Administration Record01

IRI

http://ref1.org/kernel-unit

ontologyName

||Ro1n

modelType "OWL"
consistsOfReference Object02
Object03

Object04

ISO/IEC 19763-3:2010(E)

<Reference_Registered_Ontology_Component>

Object02 Object03
Attribute/Reference Literal/Instance Attribute/Reference Iditeral/Instarjce
administered_item_administration record |Administration Record02 administered_item_administration_record}Administratiqn Record03
namespace http://ref1.org/kernel-unit namespace http://ref1.org/kernel-unit
sentenceldentifier "RC1" sentenceldentifier "RC2"
usesReference Object05 usesReference Object06
Object06 Object08
Object07
Object04
Attribute/Reference Literal/Instance
administered_item_administration_record | Administration Record04
namespace http://ref1.org/kernel-unit
sentenceldentifier "RC3"
usesReference Object05
Object07
Object08
Object09
Object10
<Reference_Registered_Ontology_Atomic_Construct>
Object05 Object06
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instarjce
administered_item_administration record |Administration’ Record05 administered_item_administration_record | Administratiqn Record06
namespace http://refd-org/kernel-unit namespace http://ref1.org/kernel-unit
nonLogicalSymbol "dimensionality" nonLogicalSymbol "Unit"
Object07 Object08
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instarjce
administered_item_administration_fecard |Administration Record07 administered_item_administration_record | Administratiqn Record08
namespace http://ref1.org/kernel-unit namespace http://ref1.org/kernel-unit
nonLogicalSymbol "Dimensionality" nonLogicalSymbol "KernelUnit"
Object09 Object10
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instarjce
administered_item_‘ddministration_record |Administration Record09 administered_item_administration_record |Administratiqn Record10
namespace http://ref1.org/kernel-unit namespace http://ref1.org/kernel-unit

nonLagicalSymbol

"metre"

nonLogicalSymbol

"length”

Figure B.2 — Registration of RO1

NOTE 1

NOTE 2

NOTE 3

other standards are not shown for simplicity.

For simplicity, the sentences other than “RC1”, “RC2”, and “RC3” are ignored.

detailed specifications of them are beyond the scope of this part of the standard.
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Except “administered_item_administration_record”, the attributes and references that are inherited from the

Objectxx (xx= 01 to 10) are object identifiers introduced only for the descriptive purpose of this example. The
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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 “kilometer”. 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
“RCS%” as shown in Figure B.3.

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="8&xsd;int">1</owl:cardinality>
</owl:Restriction>
</rdfs:subClassOf>
</owl:Class>

RC5
<PrefixedUnit rdf:ID="micrometre">
<prefix>
<MetricPrefix rdf:ID="micro"/>
</prefix>
<kernel>
<ref1:KernelUnityrdf:resource="&ref1;metre"/>
</kernel>
</PrefixedUnit>

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

Then, “RC4” means “A prefixed unit is a unit, has exactly one prefix, and has exactly one kernel.” and “RC§’

means “Micrometre is a prefixed unit whose prefix is micro as a metric prefix and whose kernel is metre as p
kernel unit*

Figure B.4 shows how “RO2” is registered as a reference registered ontology in accordance with MFI
Ontology registration.
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< Reference_Registered_Ontology_Whole>

Object11

Attribute/Reference

Literal/Instance

administered_item_administration_record

Administration Record11

URI

http://ref2.org/prefixed-unit

ontologyName

"RO2"

modelType "OWL"
consistsOfReference Object12

Object13
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<Reference_Registered_Ontology Component>

Object12 Object13
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instanc¢
administered_item_administration_record |Administration Record12 administered_item_administration_record | Administration] Record13
namespace http://ref2.org/prefixed-unit namespace http://ref2.org/prefixed-unit
sentenceldentifier "RC4" sentenceldentifier "RC5"
usesReference Object06 usesReference Object08
Object14 Object09
Object15 Object14
Object16 Object15
Object16
Object17
Object18
Object19
<Reference_Registered_Ontology Atomic_Construct>
Object14 Object15
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instanc¢
administered_item_administration_record |Administration Record14 administered_item_administration_record |Administration] Record15
namespace http://ref2.org/prefixed-unit namespace http://ref2.org/prefixed-unit

nonlLogicalSymbol

"PrefixedUnit"

nonLogicalSymbol

"prefix"

Object16 Object17

Attribute/Reference Literal/Instance Attribute/Reference Literal/Instanc¢
administered_item_administration_record |Administration -Record16 administered_item_administration_record |Administration] Record17
namespace http://ref2.org/prefixed-unit namespace http://ref2.org/prefixed-unit
nonlLogicalSymbol "kernel" nonlLogicalSymbol "micrometre"

Object18 Object19

Attribute/Reference Literal/Instance Attribute/Reference Literal/Instanc¢
administered_item_administration_recordJAdministration Record18 administered_item_administration_record |Administration] Record19
namespace http://ref2.org/prefixed-unit namespace http://ref2.org/prefixed-unit

nonlLogicalSymbol

"MetricPrefix"

nonLogicalSymbol

"micro”

OTE 1

OTE 2

Figure B.4 — Registration of RO2

other standards are not shown for simplicity.

For simplicity, the sentences other than “RC4” and “RC5” are ignored.

Except “administered_item_administration_record”, the attributes and references that are inherited

from the

NOTE 3

detailed specifications of them are beyond the scope of this part of the standard.
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Objectxx (xx= 06 to 19) are object identifiers introduced only for the descriptive purpose of this example. The
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B.3 Example of a local registered ontology

Suppose that some application system establishes its own ontology called “LO1” about units based on “RO1”
and “R0O2”. “LO1” is expressed in KIF and not in OWL and its authoritative level is “local1”. 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.

LC1

(and (KernelUnit metre) (Dimensionality length) (dimensionality metre 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) (dimensionality ?Unit2 ?Bimensionality2))
equal ?Dimensionality1 ?Dimensionality2)))

Py

Figure B.5 — Three examples of the sentences in LO1
Then, “LC1” has the same meaning as “RC3” in “RO1” and uses the same non-logical symbols as “RC3” i
“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 instead of “micrometer” fer this application system.

“LC3” is|a new sentence that is not in “RO1” of-in “R0O2”". “LC3” means “Dimensionality of a kernel unit an
the dimehsionality of the prefixed unit whose kernel is the kernel unit are equal.”.

Figure B|6 shows how “LO1” is registered as a local registered ontology in accordance with MFI Ontolog
registratipn.
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<Local_Registered_Ontology Whole>

Object20

Attribute/Reference

Literal/Instance

administered_item_administration_record

Administration Record20

authoritativeLevel Object25
IRI http://local1.org/unit
ontologyName "LO1"
modelType "KIF"
consistsOfLocal Object21

Object22

Object23
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<Local_Registered_Ontology_Component>

Object21

Object22

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/lnstance

administered_item_administration_record |Administration_Record21 administered_item_administration_record{ Administration_Record22
authoritativeLevel Object25 authoritativeLevel Object25
namespace http://local1.org/unit namespace http://local1.orglunit
sentenceldentifier "LC1" sentenceldentifier "LC2"
usesReference Object05 usesReference Object08
Object07 Object09
Object08 Object14
Object09 Object15
Object10 Object16
sameAs Object04 Object18
Object19
Object23 useskocal Object24
Attribute/Reference Literal/Instance sameAs Object13

administered_item_administration_record

Administration Record23

authoritativelLevel Object25
namespace http://local1.org/unit
sentenceldentifier "LC3"
usesReference Object05

Object14

Object16

<Local_Registered_Ontology_Atomic_Construct>

Object24

Attribute/Reference Literal/lnstance
administered_item_administration_record |Administration Record24
authoritativeLevel Object25
namespace http://local1.org/unit
nonLogicalSymbol "micron”
sameAs Object17

<Authoritative_Extent>

detailed specifications of them are beyond the scope of this part of the standard.
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Object25
Attribute/Referenee I:iteraI/Instance
authoritativeExtent "local1"
lessThanQrEqualTo
Figure B.6 — Registration of LO1
NOTE 1 For simplicity, the sentences other than “LC1”, “LC2", and “LC3” are ignored.
NOTE 2  Except “administered_item_administration_record”, the attributes and references that are inherited from the
other standards are not shown for simplicity.
NOTE 3  Objectxx (xx= 04 to 25) are object identifiers introduced only for the descriptive purpose of this example. The
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B.4 Example of another local registered ontology

Suppose that another application system establishes its own ontology called “LO2” about units based on
“LO17, “RO1” and “RO2". “LO2” is also expressed in KIF and its authoritative level is “local2”, which is less
than or equal to “local1”, 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.

LC4

/L = T T 4 N BRI - WP P-V- . NIV TR T PIRSEEN
Al (FTCTATUTUTIIU ATTYSUOUTTT) {IVITUICTTTTIA - TUUPICU J {INCTTICTUTTIU TTITTUT)

(prefix angstrom 100pico) (kernel angstrom metre))

Then, “U
prefixed
Figure B
registratipn.
<Local| Registered_Ontology_Whole>
Objectq6
Attributg/Reference Literal/Instance
admini$tered item administration_record [ Administration Record27
authofitativelLevel Obiject30
IRI http://local2.org/unit

ontoldgyName "LO2"
mode]Type "KIF"
consigtsOfLocal Object21
Object22
Object27
<Local| Registered_Ontology Component>
Objectq7
Attributg/Reference Literal/Instance
admini$tered item administration_record | Administtation Record28

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

C4” is a new sentence that is not in either “RO1”, “RO2” or “LO1". “LC4” meaps \"Angstrom is
Linit whose prefix is 100pico as a metric prefix and whose kernel is metre as a kernelunit.”

8 shows how “LO1” is registered as a local registered ontology in accordance with MFI Ontolog

[ V)

<

authofitativelLevel Object30
namepgpace http:#lecal2.org/unit
sentehceldentifier "LE4"
usesReference Object08
Object09
Object14
Object15
Obiject16
usesljocal Obiject28
Object29
<Local| Registered_Ontology_Atomic_Construct>
Objectq8 Object29
AttributéRetferenee HteretHnstanee Attrbate/Referenee HiteratHnstanee

administered_item_administration_record

Administration Record29

administered_item_administration_record

Administration Record30

autho

ritativeLevel

Object30

authoritativeLevel

Object30

name

space

http://local2.org/unit

namespace

http://local2.org/unit

nonLogicalSymbol

"angstrom"

nonLogicalSymbol

"100pico"

<Authoritative_Extent>

Object30

Attribute/Reference Literal/Instance
authoritativeExtent "local2"
lessThanOrEqualTo object25

24

Figure B.8 — Registration of LO2
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NOTE 1 For simplicity, the sentences other than “LC4” are ignored.

NOTE 2  Except “administered_item_administration_record”, the attributes and references that are inherited from the
other standards are not shown for simplicity.

NOTE 3  Objectxx (xx= 08 to 30) are object identifiers introduced only for the descriptive purpose of this example. The
detailed specifications of them are beyond the scope of this part of the standard.
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Annex C
(informative)

Example of Evolution_Model

C.1 Exjample of evolution

Supposd that “LO1” evolves to “LO3” so that “LO3” uses non-logical symbol “micrometer” rather than ‘micron|.
Since “LO2” is still based on “LO1”, “LO3J” is identified by different IRI from the one of “LO1”. Figure'€.1 show
three examples of the sentences in “LO3”. These sentences are named “LC5”, “LC6”, and “LC7%)ds shown i
Figure C]1, corresponding to “LC1”, “LC2” and “LC3” in “LO1” respectively.

LC5

- 0

(and (KernelUnit metre) (Dimensionality length) (dimensionality metre lehgth))

LC6

(and (PrefixedlUnit micrometre) (MetricPrefix micro) (KernelUnibmetre)
(prefix micrometre micro) (kernel micrometre metre))

LC7

((forall ?Unit1 ?Unit2 ?Dimensionality1 ?Dimensionality2)

(implies (and (PrefixedUnit ?Unit1) (kernel ?Unit1 ?Unit2)

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

Then, “LC5” has the same meaning-as*"RC3” in “RO1” and uses the same non-logical symbols as “RC3” in

“‘RO1".

“LCB” has the same meaningas-RC5” in “RO2” and uses the same non-logical symbols as “RC5” in “RO2”.

“LC7” has the same meaning as “LC3” in “LO1” and uses the same non-logical symbols as “LC3” in “LO1".

Figure C

registratipn.

Figure C.1 — Three examples of the sentences in LO3

2 showshow “LO3” is registered as a local registered ontology in accordance with MFI Ontology
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<Local_Registered_Ontology_Whole>

Object31
Attribute/Reference Literal/Instance
administered_item_administration_record |Administration Record32
authoritativeLevel Object25
URI http://local1.org/unit/evo
ontologyName "LO3"
modelType "KIF"
consistsOfLocal Object21
Object22
Object23

<Local_Registered_Ontology Component>

Object32 Object33
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance]
administered_item_administration_record | Administration Record33 administered item administration_record{Administration [Record34
authoritativeLevel Object25 authoritativeLevel Object25
namespace http://local1.org/unit/evo namespace http://local1.org/unit/evo
sentenceldentifier "LC5" sentenceldentifier "LC6"
usesReference Object05 usesReference Object08
Object07 Object09
Object08 Object14
Object09 Object15
Object10 Object16
sameAs Object04 Object17
Object18
Object34 Object19
Attribute/Reference Literal/Instance sameAs Object13
administered item administration record |Administration Record35
authoritativeLevel Object25
namespace http://local1.org/unit/evo
sentenceldentifier "LC7"
usesReference Object05
Object14
Object16
sameAs Object23

Figure C.2 — Registration of LO3

NOTE 1 For simplicity, the sentences other than “LC5”, “LC6”, and “LC7” are ignored.

NOTE 2  Except “administered_item_administration_record”, the attributes and references that are inherited from the
other standards”are not shown for simplicity.

NOTE 3  Objectxx (xx= 04 to 34) are object identifiers introduced only for the descriptive purpose of this example. The
detailed specifications of them are beyond the scope of this part of the standard.
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