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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are me

mbers of

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

tablished by the respective organization to deal with particular fields of technical activity. SO
téchnical committees collaborate in fields of mutual interest. Other international organizations, gove

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

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

-

BO/IEC 19763 consists of the following parts, under 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

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

and IEC
rnmental
ormation

rnational

Cation as

of patent

hnology,

ptamodel
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Introduction

Due to the spread of E-business (EB) and E-commerce (EC) over the Internet, the effective exchange of
business transactions and other related information across countries and cultures has become a prime
concern for people both inside and outside the IT industry.

To follow the current trends of EB or EC, industrial consortia have engaged in the standardization of domair
specific objects including business process models and software components using common maedeling
facilities |and interchange facilities such as UML and XML. They are very active in standardizing domair
specific business process models and standard modeling constructs such as data elements, entity profiles,
and valug domains.

Following these trends, many standardization activities have focused on the facilities_or schema that could
enable the collaborations among different organizations, such as

a) modeling facilities or modeling architectures such as UML or MDA,

b) E-Bulisiness procedures and exchange formats such as ISO/IEC 15944, ebXML, XMl and SOAP;
c) desgription facilities of information resources such as XML, RDF and)WSDL;

d) busihess process integration facilities such as BPEL and BRMN;

e) regigtry facilities such as ISO/IEC 11179 (MDR), ebXML¥R&R, UDDI;

f)  metd-modeling facilities such as MOF;

g) ontdlogy descriptive facilities such as OWL, DAML+OIL;

h) facillties for logic such as CL, CG and DL.

[oN

In additign to the above, other activitiesiwhich focus on the contents to be treated by facilities have emerge
as subje¢ts of standardization.

These inglude
a) common models forafious business domains, such as GCI, CPFR and HL7;
b) modeling profiles>or modeling patterns such as UML profile for EDOC and EAlI;

c) registry metamodels such as ebXML RIM and HL7 RIM;

d) metamodels such as CWM for data warehouse and ODM for ontology;

e) metadata specifications, such as Dublin Core or ebXML Core Component;

f)  ontology models, such as SNOMED in healthcare, SUO in engineering and ISO/IEC 15944-4 E-Business
economic and accounting ontology.

These contents could be stored in registries in order to enable the effective sharing among different
organizations.

NOTE UML and OMG are trademarks of the Object Management Group.
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Many registries and repositories have been developed and implemented. However, due to differences in their
metamodels or disharmony in their semantics, effective collaboration among organizations or communities
has been difficult. New facilities are required that enable a harmonized federation among these registries.

To satisfy these requirements, ISO/IEC 19763 provides the facilities for describing various types of registries
or metamodels as a consolidated set of metamodel frameworks.

This consolidated metamodel framework will provide the following features:

a) metamodel reqgistering mechanisms for enabling the federation of reqistries;

b) description and registering mechanisms for various modeling constructs to facilitate their reuse;

d) description and registering mechanisms for rules of model mapping and transformation to enable the
harmonization of registry contents.

his part of ISO/IEC 19763 describes the basic concept of metamodel framework which should be uged in the
evelopment of other parts of ISO/IEC 19763. The issues and requirements to be consideredl in this
evelopment are also described.

Q. Q —
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INTERNATIONAL STANDARD ISO/IEC 19763-1:

2007(E)

Information technology — Metamodel framework for
interoperability (MFI) —

Part 1:

Reference model

1 Scope

BO/IEC 19763 specifies a framework for metamodel interoperability.

his part of ISO/IEC 19763 establishes general principles for the metamadel framework and gives g
pr developments of other parts of ISO/IEC 19763.

= —]

Tlhe multiple parts of ISO/IEC 19763 are to be used in the deyelopment of a harmonized meta
facilitate the interoperation of existing registries or metamodels:

4 Conformance

BO/IEC 19763-1 specifies no conformance requirement. Other parts of ISO/IEC 19763 specify t
conformance requirements, as appropriate.

[3%)

Normative references

he following referenced documents are indispensable for the application of this document. F
pferences, only the edition-cited applies. For undated references, the latest edition of the reg
ocument (including any amendments) applies.

Q = —

BO/IEC 11179-1, Information technology — Metadata registries (MDR) — Part 1: Framework

BO/IEC 11179-3;.Information technology — Metadata registries (MDR) — Part 3: Registry metam
asic attributes

O

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

uidelines

model to

heir own

or dated
ferenced

pdel and

4 Term finitions an revi rm

4.1 Terms and definitions

411
domain object
object which represents an entity or a process in a particular domain

4.1.2

domain model
model which represents a particular domain

© ISO/IEC 2007 — All rights reserved
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413

metadata
data which describes other data

NOTE See ISO/IEC 11179-1 and ISO/IEC 19502.
41.4
metamodel

model which describes other models

41.5
metamo
model cd

cf. mode|

4.1.6
meta-md
modeling

NOTE
cf. mode|

41.7
model
represen

4.1.8
model ¢
unit of ng

NOTE
patterns r|

419

modeling facility

del construct

nstruct which is used in metamodels
construct
bdeling facility

facility used for meta-modeling
MOF is an example of a meta-modeling facility.

ing facility

tation of a universe of discourse (UOD) using a normative‘modeling facility and modeling constructs
bnstruct
tation for modeling

More generic term for modeling element. Sometimes the term is used to include metadata, code and objegt
bther than the notations of a particular modeling facility such as UML.

set of rules and notations for use when'modeling
NOTE UML is a typical example.

4.1.10

ontology

descriptipn of a universe of discourse in a language that a computer can process
4.1.11

upper model

model which,restricts or guides other models
NOTE See 4.1.3.

4.1.12

lower model

model which is restricted or guided by another (upper) model

© ISO/IEC 2007 — All rights reserved
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ISO/IEC 19763-1:2007(E)

BPMN Business Process Modeling Notation

BPEL Business Process Execution Language

CWM Common Warehouse Metamodel

GClI Global Commerce Initiative

GPFR Continuous Planning Forecasting and Replenishment
gL Common Logic (see ISO/IEC 24707, to be published)
gbXML electronic business XML (see ISO/TS 15000:2004)
HAI Enterprise Application Integration

HDOC Enterprise Distributed Object Computing (see bibliography item [12])
HL7 Health Level 7

IDEF1X Integrated DEFnition Method

NIDA Model Driven Architecture

NIOF Meta Obiject Facility (see ISO/IEC 19502:2005)

NFI Metamodel Framework for Interoperability (i.e. ISO/IEC 19763-1)
ODM Ontology Definition Metamodel

aQwL Web Ontology Language

RDF Resource Description Framework

SOAP Simple Object Aecess Protocol

JUO Standard Upper Ontology

SNOMED Systematized NOmenclature of MEDicine

yDDl Universal Description, Discovery and Integration

UML Unified Modeling Language

yaob Universe of Discourse

WSDL Web Service Description Language

XMI XML Metadata Interchange (see ISO/IEC 19503:2005)
XML eXtended Markup Language

© ISO/IEC 2007 — All rights reserved
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5 Metamodel framework architecture

This clause describes the structure of the ISO/IEC 19763 family of standards and the architecture of
metamodel framework to be materialized with multiple parts of ISO/IEC 19763.

5.1 Structure of ISO/IEC 19763

Figure 1 illustrates the overall structure of ISO/IEC 19763. However, this structure does not exclude the
possibility of future extensions adding other useful metamodels, such as a metamodel for model constructs or
the regis ration pluucu'mc.

Part-1: Reference model
Part-2 :
Core model
Part-3: Part-4:
Metamodel Metamodel
for ontology registration for model mapping
| Part-5:
Metamodel for model constructs
Part-6:
Registration procedure

Figure 1 — Overall structure of ISO/IEC 19763
Part 1: Reference model

ISO/IEC|19763-1 specifies the(Cancepts and an overall architecture of the metamodel framework standard fo
be appligd in the developmentand the registration of the following individual metamodel frameworks.

Part 2: Gore model

=

ISO/IEC|19763-2 specifies the core model of the metamodel framework to be used in the development (
metamodlel frarmework standards. The core model provides a mechanism for metamodel description and
normative censtructs to be used in the development of metamodel framework standards.

Part 3: Metamodel for ontology registration

ISO/IEC 19763-3 specifies a metamodel that provides a facility to register administrative information of
ontologies.

Part 4: Metamodel for model mapping

ISO/IEC 19763-4 specifies a metamodel framework for describing any sort of mapping between objects such
as metamodels, model elements or data elements.

NOTE Any project for Part 5 or Part 6 is not yet initiated at the first stage of standard development.

4 © ISO/IEC 2007 — All rights reserved
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The objectives of the ISO/IEC 19763 family of standards are focused on improving the interoperability of
metamodels defined by different standards groups in ISO or outside ISO, providing a normative metamodel

framework for registering individual metamodels.

Database
Catalogue

ISORECTTTY

Registry @

%

UDDI
Registry

OASIS/ebXML . CASE Tool
Registry Interoperation Repository
Software
Component Onto_logy
Registry Registry

5.3 Exclusions

q) standardization of the modeling methadologies;

d) standardization of the contents of model constructs.

8.4 Area of applicability

.4.1 Consistent model development

he major.purpose of the metamodel technologies is providing a base for model development efforts
gf cleat;semantics and syntax of the modeling facility to be used.

BO/IEC 19763 is intehded to be applied in the following areas.

Figure 2 — Registry federation with metamodel framework

Tlhe following are not within the scope of the ISQ/IEC 19763 family of standards:

b) standardization of the contents of:the metamodel such as particular ontology schemes or object \

alues;

in terms

i¢iency of

modellng efforts by av0|d|ng unnecessary dupllcatlon in the model deflnltlons and discrepancies between the

modeling rules and models to be developed.

5.4.2 Model and software component sharing

Another purpose of the standardization of the metamodel framework is to encourage the sharing of various
types of modeling constructs such as software components, modeling patterns and domain best practice

models in the developments of software systems at an organization or among organizations.

© ISO/IEC 2007 — All rights reserved
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Meta Modeling Common Facility
Facility (MOF) of IS011179

‘ Core Model of FMI

H Metamodel for Ontology Registration

]

543 B

E-busing
RosettaN
domains
individuag

The ISO
by provid
shared 4

Particula
registries

Also, I1S(
which wi
in the E-

ISO/IEC

registrieg.

Vet {0 Common Ontologies Metamodelfor
Model Mapping Model Constructs
_J L I - [
T
- Codes
—
Sarabie
L | model {?
Mapping Rules e
pping Common Model Constructs

Modeling Facility (UML)

Figure 3 — Metamodel framework to support sharing of models

usiness collaboration through E-business or E-conimerce

ss and E-commerce have proliferated over the world; facilitating specific standards such as ebXML ¢r
et. By the nature of E-business, it is not limited*to a single industrial domain or territory. Differelmret
are linked by the internet, and inevitably usefs or consumers will need to access different priva

| registries (see Figure 4).

IEC 19763 family of standards facilitates business collaborations through E-business or E-commerg
ing mechanisms for describing and registering domain specific metamodels in order that they may b
mong different business domains.

D O

Fly, ISO/IEC 19763-2 provides a mechanism for describing each different metamodel in local
and make them to be sharable by different domains.

/IEC 19763-3 provides a common mechanism for registering administrative information of ontologie
| be defined ingdndividual domains. This makes it possible to share an ontology by deferent domain
business colla@borations.

[

19763-4\ provides a facility for registering mapping rules to enable federation among differemt

© ISO/IEC 2007 — All rights reserved
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Metamodel Framework for
Interoperability

MFI Core Model

describe

Metamodel Registry

~

~ MM for Model Mappin
Register > S l Bp g]

Register

p describe

/

~

o -

o =h

eration

JJ—
’ Metamodel I

=
‘ Buyer

Industry Domain A Industry Domain B

Figure 4 — Registry federation by the metamodel frameworks

8.5 Metamodel framework architecture

his subclause describes the structure of the metamodel framework architecture and the detail cq
oth metamodel framework and the metamodel framxework architecture.

Tlhe metamodel framework consists of a core medel and several types of metamodels, such as a m
br ontology registration, a metamodel for model mapping and a metamodel for model constructs. k
ther useful metamodels are expected to, be proposed. (See Figure 5).

Metamodel Framework

Core model of Metamodel

Framework
Metamodel for Metamodel for Metamodel for Modeling
Ontology Registration Model Mapping Constructs Registration

i}

ncept of

btamodel
However,

—

Metamodel

A

Domain Model

Exchanging
& Sharing

Business Domain

Figure 5 — Metamodel framework architecture
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5.5.1

Definition of the metamodel

A metamodel is a model which describes other models. That is, a metamodel governs models, modeling
facilities or modeling constructs to be integrated into a particular model instance.

To establish harmony and consistency among metamodels, a metamodel framework and a core model are
defined in the ISO/IEC 19763 family of standards. Figure 6 illustrates the relationship among those models.
(MO, M1, denotes meta hierarchy levels used in MOF).

In this context, “Govern” means that a metamodel should describe targets not only in a single aspect of the

target, siich as type or syntax, but also describe relationships to be applied among targets or model construct

S

n o on

=

specifying type of relationships or end of the relationship.

A metamodel could provide beneficial additional capabilities for the use of models. These are:

a) model expandability,

b) object polymorphism,

¢) model integration and transformation,

d) pardllel execution and model control,

e) model dynamism and flexibility.

Usually, |in modeling or metamodeling efforts, some particular-modeling aspects or modeling concern
regarding an UOD (Universe of Discourse) have to be captured:byra model developer. Most of the difficultie
in the sHaring of models are caused by the inconsistency of the perspective of those aspect and concern
between|model developers, even if they could use a normative 'modeling facility, such as UML.

In the traditional practical way for regulating the modeling activity, some sort of guidelines are produced whic
describe|design rules or procedure using textual sentences.

One of the benefits of guiding people by metamodel mechanisms rather than using textual representation ¢
rules or ethods, is its clarity and eliminatigh .of ambiguity.

So the fifst priority for preparing metamadel frameworks is providing a common base for normalizing modelin
aspects or concerns such as the following.

a) What kind of meta objects'should be applied to represent a metamodel?

b) How to make relationships and what type of relationship should be used?

c) What type shouldbe chosen for a selected meta object?

d) What kind;ef-constructs should be used?

e) Howorepresent rules for mapping or transformation between objects?

8 © ISO/IEC 2007 — Al rights reserved
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MOF Metameta model ‘ m3
Level
Core Model ‘
Metamodel framework inherit
Metamodel m2
— level

N~
< Govern

Common Data

<:|Modeling <:| Element M1
Facilty | oo

[ ]

[ ]

refer Modeling Constructs
Z |
T S
level
< concept > C;-Real Word

Figure 6 — Metamodel framework architecture and overall structure of meta hierarchyj

—

he metamodel framework architecture defines_an” architectural view to the consolidation of mgtamodel
tandards to meet the objectives of this standard:

(7))

Tlhe metamodel framework architecture is‘a set of normative metamodel standards that could be used to
registering individual metamodels produced by registry implementers in order to enable hafmonized
gxchanging and reusing of various-types of domain objects, by providing a unified view of the rlormative
rlletamodels and the normative modeling aspects to be applied to capture the contents to be descrilped in an
dividual metamodel.

Tlhe purpose of the metamodel framework architecture is to provide

gd) a clear concept.ofthe relationship between model and metamodel;

B) an unified view of the functional classification of metamodels;

d) acommpon infrastructure for different modeling facilities to establish interoperability between then.

§.5.2\ Definition of a metamodel framework

A metamodel framework is a set of normative metamodels and metamodel constructs to be used in the
development of a metamodel in the actual implementation of a registry. A normative metamodel has as its
scope a particular meta-modeling concern or a metamodel domain, such as model mapping, registering
models or model constructs.

The purpose of a metamodel framework is to provide

a) anormative use of metamodel to meet a particular metamodel concern;

b) a normative use of metamodel constructs specified by the core model to meet a particular metamodel
concern.

© ISO/IEC 2007 — All rights reserved 9
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5.5.3 Structure of the metamodel framework architecture

The metamodel framework architecture represents the concept that was described above with inheriting meta-
meta model of MOF (ISO/IEC 19502) and the common facility of MDR (ISO/IEC 11179).

However, due to the nature of MOF, only abstract syntax of the metamodel constructs were provided by MOF;
therefore, it is necessary to define specialized own metamodel constructs to represent metamodel frameworks
(see Figure 7).

|
Meta-meta model of Common facilities
MOF of MDR (ISO/IEC 11179)

VANIIVAN /\

| Core model | Meta model

Z‘l ] constructs

| Normative metamodels |

MFI Standards

Domain specific Model
Metamodel <> constructs

Metamodel instance <)—I

Figure 7 — Structure of the metamodel framework architecture

5.5.4 doncept of the registration

=

The ISOfIEC 19763 family of standards provides mechanisms for the registration of various types of models ¢
metamodels. To understand.mechanisms of the ISO/IEC 19763 core model, the concept of the registratio
should bg clarified.

=)

In ISO/IBC 19763, the registration is intended not only to record items for administrative attributes, but also |it
is needefl to specify’an upper model which provides an abstract syntax to the models to be registered as well

To matelialize sharing of models and basic object such as data elements, terminologies, basic classes, bas
relationships, the common facility of ISO/IEC 11179-3 (MDR) which is consisted of a naming space
identification scheme and classification scheme should be able to be shared by different metamodels.

(9]

P4

The common upper model for every instance of metamodel or model, must be the MOF model which provides
an object oriented abstract syntax to them.

The registration also requires the detail modeling constructs which consist of a model or a metamodel to be

registered. This implies that the models and metamodels should be developed using normative pre-existing
constructs in order to materialize the shareability of the models (See Figure 8).

10 © ISO/IEC 2007 — Al rights reserved
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Upper model

Common Facility
of
ISO/IEC11179

Registration
Target

2007(E)

Pre-Existing
models & constructs

Figure 8 — MFI registration concept

5.6 Part 2: Core model

mechanism for each metamodel framework, such as the _metamodel for ontology re
(ISO/IEC 19763-3) and the metamodel for model mapping (ISO/IEC 49763-4).

—h

cilities of the MDR (Meta Data Registry: ISO/IEC 11179-3) metamodel is used, with some exte

I* the core model, the MOF is used as a meta modeling facility{and for an object defining facility, the
ose facilities.

—

Since MDR provides a generic object defining schemé such as the concept, the conceptual dor
dlement and the values, then the benefits of using'the MDR metamodel in this standard come
axpandability of the representing object.

n this standard, key portion of the MDR s represented by using the MOF metamodel in order
apability to handle structured objects.

Q

Higure 9 illustrates the meta-meta model which is materialized with the integration of both MDR 3
facilities. For more detail, see ISO/IEC 19763-2.

Meta-meta model of MOF Common facilities of ISO/IEC11179

4

]

Core Model of MFI

Tlhe core model (ISO/IEC 19763-2) is a vital part of this family of standards.’It provides a common dgscriptive

histration

common
hsions to

nain, the
from the

o add a

nd MOF

Model ‘

‘ Sign Concept

Quadrant Scheme for

Model Model ‘ representing objects

Selection Instance

Inherited

MM for Model Mapping ‘
MM for Ontology ‘

Figure 9 — Core model as a successor of both MOF and common facilities of MDR
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5.6.1 Mechanism for the registrations

This standard defines a framework for registration describing the relationship between metamodel and model.
In the layer M2 of the metamodel architecture, standards related to domain object models which are
developed by standardization organizations, are registered specifying a certain namespace and definitions of
concept.

In addition, the model instances conforming those standards, for instance, concrete stereotypes or model
patterns also are registered. Users of the registry, such as model developers, select and use some
stereotypes and patterns that are appropriate to build the own model in the localized standard layer. The
localized| standard layer has similar structure to the global standard layer, consisting of named element anf
namespace (“Sign”), model domain (“ModelDomainProfile”) and model classifier (“ModelConcept”), .fned

compongnt (“Modellnstances”) and selected model element (“ModelSelection”).

As shown in Figure 10, the conceptualization of a registration target means that a particularname (sign)
should bg specified and some actual definitions should be provided to the target.

Specificdtion of those concepts is defined through matamodels from various scopes, purposes and viewpoints.
Then insfances of the model governed by the metamodels can be referred to as referents. The sign stands fq
those referents.

=

Sign X Concept
(evoking cvokes (expressed by
Concepts) metamodels in
domain)
conceptualization refers to
[—

storing Instances (of the
model associated by
the metamodels)

Model or

(((® construct to
be registered

Figure 10~ Concept of the four quadrant registration scheme

One of the benefits ofthe quadrant scheme in the defining objects or models is that this scheme provides
base for |[defining anmyobject by specifying it's concept by name (sign) and possible variations correspond to th
concept.

[OREY)

In this Wayi~the object could be defined from view points such as, the name, possible details and actu1al
instance.

By those mechanisms, the core model could be able to describe models and metamodels which consist of
many structured objects of various types of business domains.
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Figure 11 — High level view of MFI core model

.6.2 Registration example

Concept
Model Name —
Model Classification
Author Model
Date —
Sub model
Upper Model ’
/ Model Applied
constructs
Pre-defined existing
models and
constructs Pattern

ModelDomain
Profile
conformance
0.*/)\+specified by
) ModelClassifier
ModelSign . model type
S d +having +specified by ModelConcept +concept __ | usage type
nameSpace i modelType xmi text
sign 0. 1 1 0.1|attachment type
1 attachment
1 +associated by
— TS —
*generally expressed by Administered Item
data_identifier : String
version : String
] 1.* 1.*| +referesTo
+expressin
o 9 - Modellnstances .
ModelSelection 1.* 1 |association type 0. ModelComponent
condition component type N
+selected by +selecting | format +has

NIFI core model provides a scheme which enables\a registration of objects or models specifying
model to be inherited or model constructs to be used in the modeling. Figure 12 shows a basic conc
etamodel for representing a target model which-follows the representation scheme described in Fig

Bn upper
pt of the
re 13.

Figure 12 — Scheme for model registration
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Figure 13 shows mechanism for the concept representation in the MFI core model. The concept of a
metamodel or a model to be registered could be identified by a sign following a particular namespace. The
concept of the model should be classified by a classifier and a model type specifying upper model. Detalil
information of the concept could be provided as a profile and actual documents.

Upper Model
Model Type

\
L

Model Model
Sign Concept
Model Model

Selection Instance

Figure 14 illustrates an actual registration of a domain metamodel which represents a software system in
particulaf domain such as an application system in an orgahization. At the registration, the MOF modé¢l
provides|an abstract syntax to the metamodel to be registeréd specifying a sign in a particular namespace and
a concept which could be described by a profile.

Figure 13 — Representation of concépt

Model Domain
[ Classifier Profile
\
Attachment
XMI schema A Model

R

Target of Model Specification
registration Document

Abstract Syntax
Metamodel Registry
MOF Model
[ \ \ M3
I
‘ Register ‘ ‘ ‘ ‘ ‘ ‘
register
Sigh Model X
Concept

Moolel<19'”'|T/|'<3&'é|"®<
Selection | Instance M2

— Profle |

Metamodel of a Domain Model

Figure 14 — Registration of metamodels as an upper model
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