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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

International
International

The main ta
adopted by
International

Attention is ¢
rights. ISO s

ISO 19439
CEN/TC 310
Industrial ad
integration fi
(Vienna Agre

ental, in liaison with ISQ, also take part in the work

ISO collaborates closely with the

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

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

p

[«

rawn to the possibility that some of the elements of this document may be the subject of
nall not be held responsible for identifying any or all such patent rights.

vas prepared by the European Committee for Standardization (CEN) Technical Comr
Advanced manufacturing technologies, in collaboration with Technical Committee ISO/TC
tomation systems and integration, Subcommittee SC.5, Architecture, communications
ameworks, in accordance with the Agreement on technical cooperation between 1SO and
ement).

Hards
s an

atent

nittee
184,

and
CEN

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=5e7f030c05ba099d71ba59bc40c7312a

ISO 19439:2006(E)

Introduction

This framework defines and specifies the generic concepts that are required to enable the creation of

enterprise models for industrial businesses and to provide support for the use of frameworks by industrial
enterprises.

Thesp methodologies and tools support business decision-making (such as process~visualization and
simulation), enterprise process management, control and monitoring of operational processes (such as
workf{low) and performance monitoring (such as visualization of work in progress). This-framewofk provides a
unifigd conceptual basis for model-based enterprise engineering that enables consisiency, conyergence and
intergperability of the various modelling methodologies and supporting tools.-The framewqrk does not
encompass methodological processes; it is neutral in this regard.

ISO 15704:2000, 4.2.2 (see also A.3.1.2) places requirements on the description of the esseptial roles of
humans. In this International Standard, these are described in terms of:

— ¢rganizational roles that are specified in the Organization <View, which captures the varigus assigned
flesponsibilities and required capabilities (skills);

— operational roles that are specified in the Resource Wiew, which captures the operationdl capabilities
[skills) and which are then matched to the ones identified in the Function View.

The fAnnex A contains a general description of the 'concepts of enterprise models, modelling frameworks and
modelling language constructs (as defined in ENV 12204:1996) as background to the normatiye content of
Clauges 5 and 6. Annex B describes with illustrative examples how the enterprise modelling framgwork can be
used|by both enterprise model developers.and enterprise model tool developers.

© I1SO 2006 — All rights reserved \4
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Enterprise integration — Framework for enterprise modelling

1 Scope

This
a cor
but n
for fu
proce

In thi

nternational Standard specifies a framework conforming to requirements of ISO 15704which serves as

nmon basis to identify and coordinate standards development for modelling of enterprises,

mphasising,

bt restricted to, computer integrated manufacturing. This International Standard also sérves| as the basis

rther standards for the development of models that will be computer-enactable,-and en
ss model-based decision support leading to model-based operation, monitoringvand control.

5 International Standard, four enterprise model views are defined in this{framework. Additio

partig
Stan

2

ular user concerns can be generated but these additional viewssare not part of this
ard. Possible additional views are identified in ISO 15704.

ormative references

The following referenced documents are indispensable for the application of this documen

refer
docu

ISO 1
meth

3

nces, only the edition cited applies. For undated"references, the latest edition of th
ment (including any amendments) applies.

5704:2000, Industrial automation systems,— Requirements for enterprise-reference archite
bdologies

Terms and definitions

For the purposes of this document; the following terms and definitions apply.

le business

nal views for
International

t. For dated
b referenced

ptures and

to the source

vorld system

NOTH Definitions copigd-verbatim from other standards are followed by a reference in brackets
standprd. Definitions that/have been adapted from other standards are followed by an explanatory note.

31

abstraction

shortening in“duration or extent with no sacrifice of sense, used to differentiate between a real-
and 4 modelof the real world

[ISO 14258:1998]

3.2

attribute

piece of information stating a property of an entity

[ISO 15704:2000]

3.3
beha

viour

manner in which the whole or part of a system acts and reacts to perform a function

NOTE Adapted from ISO 15704:2000.
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3.4

business process
partially ordered set of enterprise activities that can be executed to achieve some desired end-result in pursuit
of a given objective of an enterprise or a part of an enterprise

NOTE

3.5
capability

Adapted from ISO 15704:2000, ENV 12204:1996.

quality of being able to perform a given activity

[1ISO 15531-1]

3.6

component
(system) ent
thereby cont

[ISO/IEC 152§

3.7
concept def
enterprise m
realizing its
outputs

3.8
constraint
restriction or|
under consid

NOTE Aq

3.9
decision

result of chogsing between different courses of action

3.10
decisional
relating to th

3.11

ty, with discrete structure within a system, which interacts with other components-of‘the sy,
ibuting at its lowest level to the system properties and characteristics

8:2002]
nition

odel phase that defines the business concepts of an enterprise domain to be employ
business objectives and its operation, including the necessary enterprise domain inputs

limitation or condition placed upon a system that originates from inside or outside the sy
eration

apted from ISO 14258:1998.

pse processes that-aré concerned with making choices

decommiss
enterprise

components ffor a particular enterprise domain and the processes employed to conduct the decommissiq

so enabling

on definition
odel phase' that defines the final state of a decommissioned operational system, 3

-use 'or disposition of those components

5tem,

ed in
and

stem

Il its
ning,

3.12

decomposition
breaking an entity into its constituent parts as appropriate to the purpose of the modeller

3.13

design specification
enterprise model phase that specifies the business processes, together with capabilities and rules, that are to
be performed to achieve the requirements

3.14
detailing

addition of content, attributes and operations, that more precisely identify the intent of modelling language
constructs and partial models

© I1SO 2006 — All rights reserved
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3.15

domain identification

enterprise model phase that identifies the enterprise domain to be modelled with respect to its business
objectives, the enterprise domain inputs and outputs and their respective origins and destinations

3.16
domain operation
enterprise model phase that encompasses the operational use of the domain model

3.17

enactment
aof madaole o facilitata tha r\lnr\rr\r:t

com nfar nra~~c ol davalanmant ~f e rancn Ao A A A ter rlses |n
Ful.ul ProtC oSS o TToGCIotoOTatmatC i COC vCTIOp et O orc T oportsSv Tt~ ComCret p ,

partigular the use of a model to monitor and control the execution of the business processes of\the enterprise

NOTE Adapted from Vernadat 23],

3.18
enterprise
one pr more organizations sharing a definite mission, goals and objectives~to offer an outpdit such as a
prodyct or service

[ISO 15704:2000]

NOTH In this International Standard, a goal is the target resulting frony the intention of the enterprisd to achieve its
missipn and objective.

3.19
entefprise activity
all, of part, of process functionality that consists of elementary tasks performed in the enterprise that consume
inputs and allocate time and resources to produce qutputs

NOTEH Adapted from ISO 15704:2000.

3.20
enterprise domain
domain

part of the enterprise considered-relevant to a given set of business objectives and constraints|for which an
enterprise model is to be creatéd

NOTH In this International-Standard, enterprise domain is abbreviated to domain whenever it is used gs a qualifier in
such [terms as domain jdentification phase and domain model. Other usages of domain have the nommal dictionary
meanjng.

3.21
entefprise engineering
discipline, applied in carrying out any efforts to establish, modify or reorganize any enterprise

[ISO 15704:2000]

3.22

enterprise integration

process of ensuring the interaction between enterprise entities necessary to achieve enterprise domain
objectives

3.23

enterprise model

abstraction of an enterprise domain that represents enterprise entities, their interrelationships, their
decomposition and detailing to the extent necessary to convey what it intends to accomplish and how it
operates

© I1SO 2006 — All rights reserved 3
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3.24
enterprise model phase
life cycle phase of an enterprise model

3.25

enterprise model view

selective perception or representation of an enterprise model that emphasizes some particular aspect and
disregards others

NOTE Adapted from ENV 40003:1990.
3.26

enterprise nlodelling
act of developing an enterprise model

3.27
enterprise object
piece of infomation in the enterprise domain that describes a generalized or a real or aniabstract entity, yhich
can be concgptualized as being a whole

3.28
enterprise operation
execution of pusiness processes to achieve enterprise objectives

3.29
entity
any concretg or abstract thing in the domain under consideration

3.30
environmer{

surrounding
not controlla

external to the enterprise domain which influence its development and behaviour, and whigh are
le by the enterprise itself

3.31

framework
structure exgressed in diagrams, text andformal rules which relates the components of a conceptual entity to
each other

NOTE Adapted from ISO 15704:2000.

3.32

function vie
enterprise mpodel view-that enables the representation and modification of the processes of the enterprise,
their functionalities, behaviours, inputs and outputs

3.33
functionality
qualities of a process that enable it to achieve the purpose for which the process exists

3.34

generalization

specific concept modified for a more general extent, use or purpose or:

act of removing or modifying detail from a specific concept to produce a generalization thereof

NOTE Generalization is the inverse of specialization.

3.35

generic

property of being a generalization from a number of distinguishable entities based on their shared
characteristics

4 © I1SO 2006 — All rights reserved
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ric level

collection of generic modelling language constructs for expressing descriptions that can be used to generate
models at the partial and particular levels

3.37
gene

ricity

extent to which a concept is generic

3.38

implementation description

enter;

nhaca that dacae bhac nro~aco d | $

ed to achieve

the ¢
spec

3.39

infor
com
enter

3.40

infor
enter
ident

NOTE

rica madal o tha final ant ~f A _racolireanc AN rilac tmanlara A

LAY B RAYAY Av) | PI TUOL UINTULU ULOUTTVOUO UITw T ouut Ul '.II VUL OOULO, TUOUUTUULO AdTTUu TUTUO IIIIPIUIII\JIIL
esired operational performance for execution of the business processes and enterpy
fied in the design specification phase

mation technology component
onent that is required to collect, process, distribute, store and verify data fer-enterprise ag
prise

mation view
prise model view that enables the representation and modification of the enterprise in
fied in the function view

It is organized as a structure containing enterprise objects‘that represent the information-related

enterprise (material and information).

3.4

instantiation

creat
valus

NOTH
attriby

3.42

life c|

on of instances of modelling language_constructs or partial models and the possible a
s to some or all attributes
A fully instantiated modelling lahguage construct or model is one for which values have been
tes.
cle

set of distinguishable phases and steps within phases which an entity goes through from its cr
ceasegs to exist

3.43

life cycle phase
stagg of development in the life cycle of an entity

3.44

manyfacturing technology component

se activities

tivities in the

formation as

entities of the

5signment  of

hssigned to all

pation until it

component that is required to control, transform, transport, store and verify raw materials, parts,

(sub-

3.45

Jassemblies and end-products

methodology
set of instructions (e.g. provided through text, computer programs, tools) that is a step-by-step aid to the user

NOTE

procedure for achieving some desired end-result.

©I1SO

2006 — All rights reserved
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3.46

mission

characterization of the business in which an enterprise describes the customer product or service function that
it intends to fulfil

3.47

model

abstract description of reality in any form (including mathematical, physical, symbolic, graphical or descriptive)
that presents a certain aspect of that reality

NOTE Adapted from ISO 15704:2000.

3.48
model development process
process of deriving and instantiating models at the different enterprise model phases

NOTE THhis is done by:

a) deriving pnd instantiating models for implemented components from the domain identification, concept defihition,
requirements definition, design specification and implementation description phases of enterprise modelling;

b) releasing|the implementation description model as a domain operation model;

c) developig decommission definition models from domain operation models.

3.49
modelling Ignguage construct
textual or graphical part of a modelling language devised to(represent, in an orderly way, the diyerse
information dn common properties and elements of a collection\of phenomena

NOTE Adapted from ENV 12204:1996. A modelling language construct is a basic architectural entity at the generic
level that is dgsigned to be re-used in a wide range of applications. As a part of a modelling language, it models cofnmon
features of stricture and/or behaviour in a modelled domain.

3.50

objective
statement of| preference about possible-and achievable future situations that influences the choices within
some behavipur

NOTE Adapted from ISO/IEC 154144:2002.

3.51
operational
pertaining tothe execution of the set of processes used to achieve enterprise objectives

3.52
organization yiew
enterprise miodel view that enables the repreeenfnfinn and maodification of the nrgnni79ﬁnnal and -decisional
structure of the enterprise and the responsibilities and authorities of the individuals and organizational units
within the enterprise

3.53
partial level
collection of partial models

3.54
partial model
model used as a reference model in a specific type of industry segment or industrial activity

NOTE A partial model is comprised of modelling language constructs and/or other partial models. Partial models also
enable a modeller to re-use already existing models built for other enterprise domains.

6 © I1SO 2006 — All rights reserved
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particular level

level

3.56

at which a model is described for a particular, specific enterprise domain

particular model
model of a particular, specific enterprise domain

3.57

particularization
process of specialization and instantiation by which more specific model components can be derived from

MorergeRere-eRes
3.58

process

partiglly ordered set of activities that can be executed to achieve some desired end-result in purs
objedtive

3.59

requ{rements definition

enterprise model phase that defines the operations needed to achieve enterprise objecti
condftions necessary to enable those operations, both being without reference to implementati
implgmentation decisions

3.60

resolirce

enterprise entity that provides some or all of the capabilitiesrequired to execute an enterprise act

[ISO

NOTE

requied by the system and are an essential part of the system itself. The resource description includes th

and d
operd
asra
and h

3.61
reso
enter

3.62
spec|
gene
detai

NOTH

5704:2000]
In this International Standard, resource is_used in the system theory sense of entities that prov

escription of consumables (such as energy;-air, coolant) that are required to be present in sufficier
te the resource. In contrast, material is.reserved for process inputs that are required by the various p|
v materials, parts and assemblies. These inputs are identified in the function view, described in the inf
Bve the associated management responsibilities identified in the organization view.

irce view
prise model view that.enables the representation and modification of enterprise resources

alization
ral concept.modified for a more limited extent, specific use or purpose, or the act of adding
s to a general concept to produce a specialization thereof

Specialization is the inverse of generalization.

uit of a given

es and the
bn options or

vity

de capabilities
e identification
t quantities to
Focesses such
brmation view,

or modifying

3.63

stakeholder
interested party having a right, share or claim in the system or in the system’s possession of qualities that
meets their needs

NOTE Adapted from ISO/IEC 15288:2002.

3.64

system
collection of real-world items organized for a given purpose

[1SO 15704:2000]

©I1SO
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4 Symbols and abbreviations

GERAM
IFAC
IFIP

Generalized Enterprise-Reference Architecture and Methodologies
International Federation of Automatic Control

International Federation for Information Processing

5 The framework

5.1 Unde
5.1.1
The framew

reasons give

generici

5.1.2,5.1.3 3

5.1.2 Ente

Enterprise m

an enterpris
operational

‘enterprise m

This dimens
distinguished

Decompositi
are:

domain

require

design

domain

5.1.3 Ente

Dimensionality

enterpris

enterpris

concept

]pecification;

lying concepts

ork described in this International Standard is structured in terms of three dimensions fd
N in Clause A.2. The dimensions shall be:

e model phase;
e model view;
1y.
nd 5.1.4 introduce these dimensions, each of which is specified further in 5.2, 5.3 and 5.4.
prise model phase — The concept of the model life cycle
pdels have a life cycle that is related to the life cycle of the entity being modelled. The life cy
I model is the result of the model development process by which models are created,
nd finally discarded. The corresponding framework dimension shall be denoted by the
odel phase’ and is specified further-in\5.2.

on shall be divided into seven, énterprise model phases defined in 5.2.2 to 5.2.8, whic

bn (3.12) and detailing (3.14) characterize the progression between model phases. The pf

dentification;

definition;

ents definition;

r the

Cle of
made
term

N are

by different intentional descriptions of the origin, existence and demise of an enterprise gntity.

ases

implementation description;

operation;

decommission definition.

rprise model views — Filtering model content

The enterprise model view dimension enables the enterprise modeller and enterprise model user to filter their
observations of the real world and their various usages of the model within its lifecycle by emphasizing those

aspects that

are relevant to their particular interests and context.

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=5e7f030c05ba099d71ba59bc40c7312a

ISO 19439:2006(E)

In working with an enterprise model, an enterprise modeller shall use enterprise model views, as described in
5.3.1, to emphasize a particular aspect, and disregard others.

The user shall use the predefined views or generate additional views for particular purposes by selecting an

appr

opriate subset of modelling language constructs.

The view dimension shall be denoted by the term “enterprise model view” and is further specified in 5.3.

The

predefined views are defined in 5.3.2 to 5.3.5. They are:

function view;

information view;
resource view;

grganization view.

5.1.4| Genericity — The concept of generalization and specialization

Gengralization (3.34) is the progression from one or more particular concepts to a more general
represents their shared characteristics or essential qualities. Specidlization (3.62) is the reve

whic

h proceeds from a more general concept to something with asspecial purpose.

EXAMPLE Specialization, by adding attributes (3.2) such as.ihe specification of density and ten
feedsjock.

The
llgen

The

Iimension along which this generalization-specialization progression occurs shall be denote
ricity" and is specified further in 5.4.

genericity dimension shall be divided into three levels defined in 5.4.2 to 5.4.4. They are:
generic level;
partial level,

particular level.

5.1.5| Enterprise model consistency and completeness

The

uality of entérprise models is determined by their semantic and syntactic consistency

coexistence of'compatible facts, and by their completeness in terms of describing all relevant a
enterprise demain being modelled.

The

concept that
rse process,

perature to a

i by the term

in terms of
spects of the

contents and

modelling framework should provide a unification (common semantics) of the modelling

h =i Aal Y HE 3 £ Lo $ 4 £ $ $ H ki $
S OU U doourtT 1mTuoutTI CUIT |°|°lc||\1y mricrimio U vdilud MIMUUTTIITALTTTCTTTIVTO TU TIHICTVITOT UUJUL;LO.

Extensions of the enterprise knowledge base (adding and deleting enterprise objects) should be done by

mod

elling experts in order to ensure its continued consistency.

To cope with the complexity of enterprise model content, the unification shall be limited to the local content of
an enterprise model with limited size. Modelling of larger areas in an organization, or even across organization
boundaries, can be accomplished by providing links to the origins and destinations of enterprise domain inputs
and outputs in the domain environment, and by providing common semantics only for those enterprise objects
that can be exchanged between different enterprise domains, and only for the enterprise domains involved in
the exchange.

© I1SO 2006 — All rights reserved
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Enterprise model completeness varies in terms of model content for the different enterprise model phases
identified in 5.1.2. However, the syntactic completeness of the model shall be checked at each of the different
modelling phases. The use of computer enactment, animation or simulation should ensure the availability of
all inputs and the creation of all outputs identified in the enterprise model and the absence of any undefined or
undetermined processes having endless loops and dead ends.

5.2 Dimension of enterprise model phase

5.2.1 Enterprise model phase

Enterprise model phases are manifestations of the life cycle phases of enterprise model development, which
encompass t:l model development activities from identification to decommissioning (or end of usefut.life) of
the domain fnodel. The four enterprise model views (as described in 5.3) and three levels of geneéricily (as
described in p.4) shall be considered at each of the seven enterprise model phases.

The phases pf enterprise model development identified in this framework correspond to life.cycle phases of
ISO 15704:2p00, A.3.1.3.2.

NOTE 1 Bgcause of the dependency constraints (3.8) between phases, corresponding fo.different extents of nodel
decompositior] and detailing, it is common usage to refer to different enterprise model phasés as preceding phasges or
subsequent plases. However, this usage is not to be interpreted as implying a particularordering in the execution [of the
phases.

The seven epterprise model phases are shown in Figure 1 and each phase is defined separately in 5.2.2 to

4

A | |

domain‘identification

concept definition

requirements definition

design specification

implementation description

domain operation /

decommission definition

enterprise model phase

Figure 1 — Dimension of enterprise model phase

For each of the first five enterprise modelling phases, models elaborated at preceding phases shall be
transformed into a new model, having an appropriate extent of decomposition and detail for that phase, to
produce a more precise description of the particular enterprise under consideration. This transformation shall
be performed by adding new modelling language constructs that are appropriate for the modelling purpose at
that level, or adding new attributes to modelling language constructs already used in preceding modelling

10 © 1SO 2006 — All rights reserved
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phases. The sixth enterprise model phase represents the use of the enterprise model, and the last enterprise
model phase expresses the activities necessary for the decommission of the system at its end-of-life.

At the generic level, a reference catalogue of generic modelling language constructs for expressing
descriptions of the entity to be modelled shall be defined for each of the enterprise model phases (with the
exception of domain operation). These modelling language constructs shall then be used to create models at
each of the partial and particular levels.

At the partial level, sets of partial models shall be described for each of the enterprise model phases (with the
exception of domain operation), which express typical functionalities, information, resources and organization
belonging to particular industry segments. These models can generate models at the particular level by further
instaptiat

ananializati s

NOTH H or sufficient

exper

2  The definition of partial models may depend on enough requirements having been @efine
ence gained with implemented model components to identify appropriate concepts.

At th¢ particular level, the corresponding particular mode of a particular enterprise_demain shall pe described
for each of the enterprise model phases.

ontent of the
bf that phase

The
prece
and d

tontent for each modelling phase after the domain identification phase_depends upon the @
ding phases. The activities in each phase shall be those necessary{to‘generate the model
onfirm the model as suitable for controlled release to subsequent phases.

Whilg there is no presumption in this International Standard ’that the model developmen
necesgsarily sequential, the phases of modelling are ordered in\the sense that there is a progres
greater detailing and concreteness in moving from domainidentification to domain operation, The model
development process involves a progression from both thé abstract to the concrete, and from the general to
the specific. However the flow of information between ‘phases is not necessarily one-way, i.e. [from domain
identffication, concept definition, etc., to implementation description and domain operation. In practice it can
be necessary, in considering individual enterprise<operations (3.28), to reconsider a preceding enterprise

| process is
sion towards

modegl phase [e.g. implementation constraints (3.8) can cause a rework of requirements spedification or a
statutory requirement can even require the identification and definition of new concepts].
The fpllowing two kinds of model develgpment activity exist within enterprise model phases.
a) odel structure decomposition. The extent of model structure decomposition is determined by the
eed for activities to be centrolled or decisions to be made by the relevant stakeholders a{ some stage
during the anticipated use“of the model, such as when the activities start, and the scope of fhe activities.
Decomposition is therefore concerned with matching the granularity of description to thg appropriate

decisional or contrelresponsibilities and time horizons.

odel contents-"detailing. The extent of model contents detailing corresponds to a progres
the phases.of ' model development, such as from requirements to design. Content detailing
ith the “addition of new attributes to modelling language constructs and/or partial mod
addition-of more detailed functionality.

sion through
s concerned
els, and the

with design

constraints and implementation issues arising from subsequent enterprise model phases. Such revisions can
be accomplished through any number of necessary iterations.

NOTE 3

In 5.2.2 to 5.2.8, the enterprise model phase is used as a qualifier to denote the form of the en

terprise model

that is the output of that phase, such as domain identification model, concept definition model. However, they are all
manifestations of the same underlying enterprise model as described in 5.1.5.

5.2.2 Domain identification

The domain identification phase shall identify the enterprise domain to be modelled in terms of its business
objectives, its inputs and outputs, their respective origins and destinations and the domain’s basic
functionalities and capabilities (3.5).
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NOTE In general, the model produced in the domain identification phase is described by end-users.

Modelling language constructs at the domain identification phase shall support the expression of business
objectives of an enterprise in terms of enterprise domains and domain relationships, domain inputs and
outputs, and their respective origins and destinations. Modelling language constructs at this phase shall be
independent of any implementation details.

At the generic level, the reference catalogue shall provide generic modelling language constructs to describe
domain objectives and the enterprise domain’s relationships to its environment.

At the partial level, the sets of partial models shall describe typical enterprise domains belonging to particular

industry segments-in-terms-of-their-demains—objectives-and-relationships-

At the particlilar level, a domain identification model shall be described, being composed of fully instanfiated
modelling lahguage constructs defining the business objectives of a particular enterprise domain and its
relations to the environment.

5.2.3 Condept definition

The concept|definition phase shall define the business concepts that facilitate the.realization of the busjness
objectives and the domain operations, including the domain mission, vision, values, strategies, operational
concepts, pdlicies, business plans, etc. necessary to achieve the basic functionalities and capabilities ¢f the
enterprise dgmain. The concept definition model is derived from the domain identification model.

NOTE In|general, the model produced in the concept definition phase is described by end-users.

Modelling lamguage constructs at the concept definition phaseshall support the expression of the business
concepts of|an enterprise domain in terms relating to the\ identified domain and domain relationships.
Modelling larjguage constructs at this phase shall be independent of any implementation details.

At the gendric level, the reference catalogue shall(_provide generic modelling language construcis for
expressing general concepts of the enterprise domaih.

At the partial level, the sets of partial models shall describe typical business concepts of enterprise domains
belonging to [particular industry segments.

At the particular level, a concept definition model shall be described, being composed of fully instaniated
modelling language constructs defining the business concepts of a particular enterprise domain.

5.2.4 Requirements definition

The requirenpents definition phase shall define the business functionality of an enterprise domain in terins of
business processes,-énterprise activities and their inputs and outputs. This encompasses the collection|of all
the functiong|, behavioural, informational and capability needs including service, manufacturing, managgment
and control.

The model produced in the requirements definition phase is derived from the concept definition model and
shall identify the business needs of the enterprise domain.

To ensure necessary and sufficient description, end-users, with the assistance of enterprise engineers, should
develop the requirements definition.

Modelling language constructs at this phase shall be independent of any implementation details.
At the generic level, the reference catalogue shall provide generic modelling language constructs for

expressing enterprise domain requirements in terms of business processes, their enterprise activities, inputs
and outputs.
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At the partial level, the sets of partial models shall describe typical business requirements and enterprise
activities in enterprise domains belonging to particular industry segments.

At the particular level, a requirements definition model shall be described, being composed of fully instantiated
modelling language constructs defining the business requirements of a particular enterprise domain.

5.2.5 Design specification

The design specification phase shall specify the detailed manner in which the domain operations are
performed. This design specification model shall be derived from the requirements definition model and shall
capture the specification of domain processes with all of their components to satisfy the domain requirements.

The llnodel produced in the design specification phase should be developed by enterprise engingers with the
help of the user.

The |design of human and machine tasks concerned with services and products” as wel as related
management and control functions shall be included in the specification. TheCdesign of thg operational
procgsses includes identification of the necessary information and resources. (including mpnufacturing,
information, communication, control or any other technology).

During model development, production capacity, information technology components, manufacturing
techrfology components and the roles of humans shall be specified{and the constraints of the|environment
shall pe determined.

NOTH Verification of the design can be achieved by animation,and-simulation of the design specification model.

The (design specification phase shall also serve to .igsolate the requirements definition phgdse from the
implgmentation description phase.

The fesign specification phase may be further -subdivided into preliminary and detailed design, reflecting
differpnt extents of design detail.

At the generic level, the reference catalogue shall provide generic modelling language cpnstructs for
specifying business processes, their enterprise activities, inputs and outputs.

At the partial level, the sets of partial models shall describe designs for typical business prpcesses and
enterprise activities in enterpriseydomains belonging to particular industry segments.

At the particular level, a ‘design specification model shall be described, being composed of fully instantiated
modelling language constructs specifying the business processes of a particular enterprise domain.

5.2.6| Implementation description

The implementation description phase shall describe the information needed for all of the tasks that are to be
carrigd out by the domain operational system. The implementation description model shall be derjved from the
design-specification model.

Selecting the means for the domain operation from available components can lead to deviations from the
design specification by either exceeding or missing required capabilities of the information technology
components and manufacturing technology components, such as role of humans, machines and programs.
Therefore the implementation description shall start from the design specification model and shall modify the
design specification contents in all cases where the implementation of real system components deviates from
the specification.

The model produced in the implementation description phase should be developed in cooperation between
systems implementers, users and enterprise engineers.

After satisfactory verification to ensure availability of the necessary inputs and outputs, the implementation
description model at the particular level can be released for operation and made available for the daily
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execution and control of the enterprise. This shall include verification of physical and personnel safety and
satisfactory economic capabilities of the enterprise.

At the generic level, the reference catalogue of generic modelling language constructs shall provide modelling
language constructs for implementing business processes, their enterprise activities, inputs and outputs.

At the partial level, the sets of partial models shall describe implementations of typical business processes
and enterprise activities in enterprise domains belonging to particular industry segments.

At the particular level, an implementation description model shall be described, being composed of a fully

implemented

5.2.7 DomLin operation

The domain
the enterpris
domain oper
well as supp
out the procq

Domain opefation models shall reside only at the particular level of the domain éperation phase (generi

partial levels

language constructs used at the implementation description phase.

5.2.8 Decommission definition

The decomn
enterprise dq
operation md

The model produced in the decommission definition phase shall identify the different tasks and res

requirementg
retraining, re
operational g

At the geng
specifying de

At the partial
resources fo

At the partig
implemented

5.3 Dimension of enterprise model view

set of business processes of a particular enterprise domain that is released for operation.

pperation phase constitutes the operational usage of the model that represents the operat
b domain. This model is the released implementation description model. The model used
htion phase shall be capable of facilitating monitoring and controlling of the demain operati
brting all decision-making activities. Domain resources shall be managed and-controlled to
sses necessary for mission fulfiiment.

of the modelling framework are not defined for this phase) and shall-be represented by mod

main at the end of its useful life. The decommissjon*definition model is derived from the dd
del.

envisioned in the decommissioning. of ‘the domain operational system. These tasks in
Hesign, recycling, preservation, transfer;*disbanding, disassembly, or disposal for all or part
ystem at the end of its useful life.

ric level, the reference catalogue shall provide generic modelling language construct
commissioning business processes, their enterprise activities, inputs and outputs.

level, the sets of partialymodels shall describe typical business decommissioning processe
enterprise domains-belonging to particular industry segments.

ular level, the decommission definition model shall be described, being composed of 3
set of business processes for the decommissioning of the particular enterprise domain.

on of
n the
bN as
carry

c and
elling

nission definition phase shall define the final state.'of the operational system for a partjcular

main

burce
clude
pf the

s for

5 and

fully

5.3.1 Ente

prise model view

The concept of enterprise model view provides a means for the various aspects of the enterprise that are
described within a unified model to be presented to the user or model developer in different subsets
(enterprise model views). Each enterprise model view shall contain a subset of facts present in the unified
model, enabling the user to concentrate on relevant questions that the respective stakeholders might wish to
consider whilst using enterprise modelling. The set enumerating the different kinds of enterprise model view
forms the dimension of enterprise model view.

Different enterprise model views may be made available, highlighting certain aspects of the model and hiding
all others.
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The enterprise model view concept shall be applicable throughout the entire enterprise model development
life cycle. Any manipulation of an enterprise model view (any change of the contents of a particular view) shall
be reflected in the unified model and thereby in all relevant enterprise model views.

NOTE 1 Enterprise model views have no natural ordering.
This framework specifies four enterprise model views (see Figure 2) that allow model content to be grouped
and expressed in different ways. Each view focuses on one important enterprise aspect within the selected
enterprise domain. The four enterprise model views are:

— function view (see 5.3.2) to represent the functions of the enterprise;

— ipformation view (see 5.3.3) to represent the enterprise information used and obtaipefl during the
¢peration;

— 1esource view (see 5.3.4) to represent the enterprise assets needed for carrying lout the enterprise
¢perations;

— ¢@rganization view (see 5.3.5) to represent the organization, organizational relationships and the decision-
making responsibilities in the enterprise operation.

NOTB 2 In addition to these four views, any other model views such as ecofiomic, decision or othjers, could be
develpped from the underlying model and its content as expressed in these four views.

7 7
organizatiop view

7 7
resource view

7 7
information view
ya yd
7 /

function-view

NN N NN N

]
7
7
7
]
7

&

e

2

Figure 2 — Dimension of enterprise model view

The concept of enterprise model view shall be applicable at all enterprise model phases. Similarly, the levels
of genericity (see 5.4.1) shall be considered at each of the four enterprise model views.

Although the four enterprise model views are described in 5.3.2, 5.3.3, 5.3.4 and 5.3.5, their generation and
utilization is determined entirely by the modeller or model user. It is not the purpose of this International
Standard to specify the internals or sequencing of the generation or utilization processes.
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In addition to the four enterprise model views defined in this framework, model developers may generate
additional views for particular user concerns, and these can then be used by any concerned stakeholder.

NOTE 3  These additional views are not part of this International Standard. Possible additional views are identified in
ISO 15704 and elsewhere.

5.3.2 Function view
The function view shall represent the business processes of the enterprise domain, their functionality,

behaviour, inputs and outputs. The function view shall describe the assembly of single processing steps as a
collection of processes (business processes and enterprise activities) structured as a network of activities

reflecting t

eir logical connection and interdependencies. The function view shall emphasize

the

representatid
execution in

Decisional a
and support

The function
takes accour
(material 1), i

The process
level. The d
enterprises.

5.3.3 Infor

n of system behaviour, mutual dependencies, and influences of elements during fur
he enterprise.

ctivities of the management-related operations shall be represented, as well as transforma
bctivities.

view shall present relationships to the enterprise environment since it reflects constraint
t of relevant inputs and outputs. The function view shall also identify all-entities of the ente
hformation, resource and control) required for function execution as enterprise objects.

bs shall be described by use of the relevant modelling language.€onstructs defined at the ge

mation view

The informatjon view shall describe the information-related enterprise objects (both material and inform

of the enterp

fise as they are used and produced in the course of enterprise operations.

The enterpri
constructs d

5e objects in the information view shall be described using the relevant modelling lang
fined at the generic level. The described objects can be organized as partial models represq

ction

tional

5 and
prise

neric

escribed processes can be embodied in partial models @s™well as in models for partjcular

htion)

uage
nting

typical informhation models of enterprise domains belonging to particular industry segments, as wgll as
providing models for particular enterprises.

5.3.4 Res

The resourg
components
assigned to
resource mo

The enterpri
constructs d
representing

urce view

e view shall describe resource assets of the enterprise (human as well as technol

enterprise activities according to required capabilities. Resources can also be structure
Hels, for applications such as asset management.

adeaels fornarticular antarnricas
HoGErSHopPaiGtha— e e rpHSeS:

gical

as they are used-in the course of the enterprise operations. Resource instances shall later be

into

se objects” in the resource view shall be described using the relevant modelling lanquage
efined~at the generic level. The described objects can be organized as partial magdels,
typical resource models of enterprise domains belonging to particular industry segments, a$ well
as providing &

5.3.5 Organization view

The organization view shall describe the responsibilities and authorities within the enterprise domain. This
view shall allow for the gathering and structuring of the different responsibilities (for processes, material,
information, resource and control) in the enterprise, and include the mapping of those responsibilities onto the
organizational entities and/or organizational groupings such as departments, divisions and sections. The
organization view shall also provide for representation of responsibilities for decisional activities into a
decisional structure for the verification of consistency and completeness.

1) See 3.60 for the distinction made between material and resource.
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The enterprise objects in the organization view shall be described using the relevant modelling language
constructs defined at the generic level. The described objects can be organized as partial models,
representing typical organization models of enterprise domains belonging to particular industry segments, as
well as providing models for particular enterprises.

5.4 Dimension of genericity

5.4.1 Level of genericity

The concept of genericity supports the establishment of a reference catalogue of re-usable generic modelling
language constructs that can be specialized and aggregated into industry- and sector-specific models (partial
modgls) to represent and satisfy common patterns. These generic modelling language construcls and partial

modgls can be used (instantiated and specialized) in the development of models for particu rprises.
As described below, three levels of genericity are defined (see Figure 3) as: (bO_)q/

— g@eneric level;
— partial level;

— particular level.

Key

I:l reference part

- particular part

L/

not defined at the domain operation phase

Figure 3 — Dimension of genericity
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These levels of genericity shall be ordered, in the sense that the partial level is a specialization of the generic
level, and the particular level is a specialization of the partial one. The concept of genericity is applicable for all
enterprise model phases and across all enterprise model views.

The reference part of the modelling framework shall consist of the generic and partial levels only. These two
levels provide a structure for the definition of modelling language constructs and partial models that shall be
utilized for the description of an identified enterprise domain. The particular level represents the results of the
modelling process, which shall be the models of the particular enterprise domain at the different enterprise
model phases.

The part|cular|zat|on process shall support the progressmn from the generlc Ievel to the particular level, via
intermediate pa ; ess of
specializing jand instantiating generic modelling language constructs for example by restrlctmg selected
attributes of {hose modelling language constructs to particular values.

A specializeq modelling language construct inherits the properties of one or more generic madelling lang
constructs: spme properties are made more specific and/or new properties are added.

uage

f this
stract
odels

NOTE It |is not the purpose of this International Standard to specify the internalsyor sequencing d
particularizatign process. However, the methodology is intended to enable the orderly progression from generic or ak
modelling landuage constructs and partial models to a particular model for a specific entetprise. The use of partial n

as an interm
limited enterp
body of knowl
or across a nu

diate step is an ideal that can be achieved only by highly experienced énterprise modellers opera
ise domains. Initially particular models will be developed using generic\concepts and only when a suf
bdge has been acquired will useful partial models be developed forfaster reuse, such as in specific s4
mber of similar plants in a large company.

5.4.2 Gendric level

The generic
models as s
language co
domains.

evel shall comprise a collection of modelling language constructs that can be used to build ¢
pbecified in 5.4.3, and particular models for spécific enterprises as specified in 5.4.4. Mod
hstructs described at this level have the widest application in the representation of ente

5.4.3 Partial level

The partial I4
segment or i
and re-use ¢
models still n

Partial mods
and/or other
representing

NOTE 1 It
encapsulate i

vel shall contain sets of partial models, each one being applicable to a specific kind of ing
hdustrial activity. A partial- model is a re-usable reference model that allows the user to ca
bncepts common to many-enterprises, and thereby to increase the efficiency of modelling. F
eed adaptation to the requirements of the specific enterprise.

Is shall be constructed from the modelling language constructs provided by the generic
partial models;” and can be further instantiated to generate models at the particular
processes-and system components, constraints, rules, services, functions and protocols.

is forgseen that partial models will be the prime means by which the modelling language cong
ndustry’ needs, and so provide a more realistic and usable tool for a particular enterprise. Thg

incomplete m(

dels for particular enterprises (see 5.4.5) and are generally applicable to a wide range of industry s

ing in
ficient
ctors,

artial
elling
prise

ustry
pture
artial

level
level

tructs
y are
ctors,

company orga

nizations and/or manufacturing strategies.

A partial model shall consist of typical structures for a variety of categories such as industry sector types
(e.g. aerospace, automotive, electronics), company size, national variations or typical structures for
prototypical enterprise operations such as enterprise procurement or computer-assisted product design.
Partial models can also be defined in a hierarchy (see Figure 4) and can cover all or part of enterprise model
phases (with the exception of domain operation) and all enterprise model views as specified in 5.2 and 5.3.

NOTE 2 A set of partial models, such as “automotive suppliers”, can be further particularized in a subset according to
enterprise size, and even in a further subset according to type of business. Partial models may also be created and re-
used within an enterprise for common enterprise processes. Another kind of a partial model is a set of functions,
information or resource structures (depending on the enterprise model view considered). Requirements for such partial
structures will grow with time.
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generic . particular
level partial level level
constructs
- partial model
automotive
manufacturer
machine tool
small
electronic 1+ automotive
aerospace — Supplier
medium m
automotive | automotive
supplier supplier
i large B supplier
industr ; g
modely automotive mechanical
supplier —
large autométive™ [
industry segment supplier electrical
partial model |
| qualified by industry segment
enterprise size partial model
Qaalified by
| enterprise size —
and type of product

a
pafticular
npodel

—m= = particularization(process

Figure 4 — The role of partial models (an example)

5.4.4| Particular level

The particular level shall-be concerned solely with one particular enterprise domain. It shall embody all
necegsary knowledge of that enterprise in a way that can be used directly for the identification, gpecification,
implgmentation, operation and later decommissioning of its enterprise operation.

NOTE Particular models can be generated from existing partial models, which can be modified to megt the needs of
a particular enterprise and can be complemented by use of generic modelling language constructs provided at the generic
level. |Particular models can also be generated by the sole use of modelling language constructs provided|at the generic
level Whére such partial models are not yet developed.

5.5 Graphical representation of the framework

Each dimension described in 5.2, 5.3 and 5.4 (see Figures 1 to 3) is illustrated by an accompanying figure.
Figure 5 provides an overview of the complete framework. It follows the approach, introduced in Clause A.2,
of presenting different dimensions as independent axes.
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Figure 5 — Ovewi&ﬁ&f‘the framework for enterprise modelling

O
Oo

r& framework specified in this International Standard if

‘prise n&l contains the function view and the information view,

'p’s};e model contains the resource view, or the necessary information to derive the resource

A model sha

a) theente

b) the ente
and

c)

view

the enterprise model contains the organization view, or the necessary information to derive the
organization view.

A modelling methodology shall conform to this framework if

d)

e)

20

the enterprise models developed by the modelling methodology themselves conform,

the modelling methodology encompasses enterprise model phases and it is possible to distinguish
different manifestations of the model corresponding to each phase,
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f) the modelling methodology provides for the derivation of partial and particular models from generic
modelling language constructs, and for the controlled addition of generic modelling language constructs
to its reference catalogue and

g) the modelling methodology reflects changes in model contents on to all relevant enterprise model views.

Conformance statements shall include either a statement of total conformance to the requirements of
Clause 5, or a statement of partial conformance that explicitly identifies areas of non-conformance.

It is recommended that an enterprise model also include a statement of completeness and compliance or
otherwise to ISO 15704 and a demonstration of this compliance such as a case study of the development of a

partig
and i
econ

Hlar lara Bitoroe: Tk LINP= I bardld iaaliid U aoba = vamalhfiad btk madal B
uidi IGIyU CTIteCT PI 100, TTITo otuuy STHTOUUTU ITToiuus Aait |JI IdoCo do U/\UIII}JIIIIUU Ll_y ure mmrouutcTtr Ut
mplementation view of Figure A.9, of ISO 15704:2000, including emphasis on role of human
bmic aspects, to the satisfaction of the customer.

ent, purpose
s, safety and
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Annex A
(informative)

Enterprise models, frameworks and modelling languages

A.1 Models

Models are escriptions of essential and relevant parts of the domain that do not duplicate reality, byt are
scope-limited approximations of the reality under consideration. The appropriate extent of detail forrasmodel is
determined Ry its intended use, i.e. the purpose of the model. The real world in the context of this’International
Standard is fherefore restricted to the domain selected by the modeller, and is usually a portion of the ¢ntire
enterprise, including as components: people, capital, equipment, processes, policies and. links (relations) to
the external gnvironment. A full description of any model includes statements of its purpose;, assumptiong and
constraints.

Enterprise models are models about enterprises or parts thereof. They are rélated to the real world (the
enterprise) through the perception of observers who can be model creators/(enterprise modellers) or model
users. The pprpose of the observer within the life cycle context determineshée appropriate level of abstraction,
the extent of| decomposition and detailing, and the aspects of the entergrise model that are significant {o the
observer. Therefore, for each life cycle phase, it might be necessary to.consider different concepts, different
extents of deftail and different views of the enterprise model.

NOTE Methodological processes beyond those imposed by the framework structure itself are not the subject pf this
International §tandard. However, Annex A of ISO 15704:2000 notesithat enterprise engineering methodology decidgs, on
the basis of qome pragmatic purpose, which model to produce.and which modelling language or formalism to dise to
describe that model.

To ensure proper use of models during enterpris€ operation, enterprise models have to be complete,
consistent and allow for a proper separation oficoncerns. Therefore, it is useful to structure enterprise mpdels
into different| viewpoints, aspects and details: within a framework that encompasses the relevant concgptual
space. Viewpoints correspond to a perspective adopted by an observer in attributing a certain meaning and
significance {o what is observed.

A.2 Frameéwork dimensions

A frameworK for enterprise~modelling can be organized in terms of aspects and viewpoints, so thgt the
complexity of the entities 'under consideration is reduced. There are many aspects and viewpoints [0 be
res a
could

modelling is not complete without those mterrelatlons Practical experience W|th ENV 400031990 as
supported by ISO 15704, has shown that three dimensions can be sufficient for the modelling of
manufacturing enterprises, and this is the approach adopted in this International Standard.

It is usual to present different dimensions of a subject on different axes, as in 5.2, 5.3 and 5.4, so that the
different axes can be analysed separately and the dependencies can be indicated in the space defined by the
combination of axes used. This presentation also allows for partitioning a dimension into meaningful segments,
thus providing conceptual categories within a dimension.

NOTE Framework dimensions do not normally have properties corresponding to geometrical dimensions. Using
terms adapted from statistics, they can be nominal scales (just distinguished by their categorical names), or ordinal scales
(ordered/sorted), but interval and ratio scales are not used.
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The axes are independent in the sense that (with the exceptions listed below) for any combination of the three

conceptual dimensions which define some set of modelling entities, it is valid to consider relat
entities that:

ed modelling

— are at a preceding phase (with the exception of domain identification) or a subsequent phase (with the

exception of decommission definition) of the model development process, corresponding to
cycle phases (see 5.2);

— have different modelling viewpoints corresponding to different criteria or viewpoints (see 5.3);

particular life

— are more or less generalized or specialized (with the exception of domain operation) so determining the

gxtentof genericity (See 5.47)-

Howgver, the conceptual space defined by the union of these three dimensions need.'not b
populated.

EXAMPLE Generic and partial levels are not defined at the domain operation enterprise model phase

A.3 [Modelling languages and modelling language constructs

Stanglard enterprise modelling languages developed in accordance with this framework will provi
of th¢ modelling contents and thereby improve model understanding across organizations and
indudtries. These languages will simplify the creation of business process models and increa
efficigncy.

Modalling languages will consist of a set of modelling language constructs providing the comm
and facilitating the unification of model contents mentiohed above. The adaptation of these comm
langyage constructs to different stakeholder languages appropriate to each phase of the model

e completely

see 5.2.7).

e unification
even across
5e modelling

bn semantics
on modelling
development

might require different representations at some enterprise model phases, but without changing the underlying

semdntics.

The odelling language constructs can-be*specialized and/or organized into structures for a spd
(as partial models, see 5.4.3), such asfor an industry sector, or for a particular kind of enterf
suchlas maintenance. In turn such_structures and/or the generic modelling language constructs
for dg¢veloping particular models(fora particular enterprise.

cific purpose
rise concern
can be used
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Annex B
(informative)

Using the enterprise modelling framework

B.1 Introduction

B.1.1 Geneéral

The enterprige modelling framework (Figure 5) guides both model developers and tool developers. It g
the former through the different model phases of the process of modelling enterprise domains-and guidg
latter in cre
domain mod

B.1.2 Supg

For the guida3

ing the modelling tool architecture needed to support the model developers\in the creati
pls.

yort for enterprise model developers
nce of the model developers the modelling framework provides:
ven enterprise model phases that support the modelling efi\the entire life of the entity (ente

to be modelled, from its identification to its end-of-life of<decommission phase;

r concern to his or her particular work area andtthereby to reduce the complexity of the o

identification of means to express the model content (modelling language, including partial model

a) uptose
domain)
b) a minim
particuld
model;
c)
modellin
B.1.3 Supg

For the guida3

a)

b)

c)

up to se€
various
identifica

a minim
part of

g methodology, all implemented in supporting modelling tools).

yort for enterprise model tool-developers

nce of the tool developers thé modelling framework provides:

stakeholders invalved in each phase of the modelling of the entire life of the entity, fro
tion to its end-6f-life or decommission phase;

Um of four-enterprise model views to be supported by tools, so allowing the user to view on
he model“of particular concern to his or her particular work area and thereby to reduc

complexity of the overall model;

Lides
s the
on of

prise

um of four enterprise model views that allow thé\user to view only the part of the modgel of

verall

5 and

ven enterprise modélphases that allow tools to be aligned to the interests and concerns ¢f the

m its

y the
e the

an over
modellin

:l” btluutmc (ﬁlc UIiIIIUIIDiUII Uf gdllclib;ty) fUl bUtiI tUUi DUIJ}JUI-T. (IUfUIUIIbE dlb;litcbtul
g language and methodology) and the resulting enterprise model.

with

A compatible modelling tool should provide a means of supporting the modelling framework and its repository
should be structured according to the reference architecture (generic and partial level) as well as providing for
the particular model level. All levels of genericity and enterprise model phase should allow for enterprise
model view representation. This means that modelling language constructs have to be identified for selected
representation (see Figures B.2 to B.6).
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B.2 Using the enterprise model phases

B.2.1 Relations between enterprise model phases

The general content of the enterprise modelling phases is defined in 5.2. However, the relations between

enterprise model phases are defined according to general model development rules.

The model development process is a set of activities to be carried out in the course of modelling
the subject of model engineering specialists (such as tool builders) and/or model users. These
concerned with establishing some or all of the development relations defined below.

a) elations between modelling language constructs at the generic levels:

and may be
activities are

odelling language constructs at each enterprise modelling phase are re-used at succéssivie phases; all
odelling language constructs inherit preceding modelling phase contents and)‘are ¢nhanced at
uccessive modelling phases according to the needs of those successive modelling -phases$ (defined by

pecialists).

b) elations between models at the partial levels:

artial models at each enterprise modelling phase become partial models at successive phases by

nhancing their individual modelling language constructs according te the’ content of the rela

c) elations between models at the particular levels:
articular models at each enterprise modelling phase become particular models at successi
nhancing their individual particular models and/or medelling language constructs accq
lated content of the partial and generic level (done byyusers).

B.2.2 Using the enterprise model phases — An'example

The fpllowing example (identical to Figure 2-3 of {24]) illustrates the enterprise model phases of
in usg. It identifies some of the information to/be used and created in the tasks to be carried out in

ed modelling

nguage constructs and/or construct types defined at the generic level (done by users and specialists).

e phases by
rding to the

e framework
the different

modegl phases of preparing the “Master.Rlan” of the Purdue Enterprise Reference Architeciure (PERA).

Figure B.1 shows the preliminary part of the modelling framework focusing on the particular level.
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Designation of enterprise ?
business entity g
Identification
Mission, vision and values
Business
Governmental laws and i
: competitive Concept
regulations \ / environment phase
information
Policies
Further details of Information of A
governmental law and requirements of other
regulatory requirements processes and plants
Requirements Deéfinition
phase
Funct.ion and control Generic task lits,
task list from same or competitiveqnformation
similar projects
Tasks, functions, modules

Figure B.1 — Development of enterprise requirements

The figure dgmonstrates (with some changes of terminology):

— in the dpmain identification phase (called {identification” in the figure), the designation of the entefprise
domain (called ‘enterprise business entity’.in the figure);

— in the cpncept definition phase (ealled “concept phase” in the figure), the identification of the dgmain
mission,| vision and value for the identified enterprise domain and the use of governmental and busjness
informatjon to establish the demain policies;

— in the rg¢quirements definjtion phase (called “definition phase” in the figure), the use of those pdlicies
augmented with othef/information to define the domain requirements at both a preliminary and a [more
detailed [level.

A description of the,model phases from a user’s point of view is provided in Table B.1. Column 2 identifigs the
content of th¢ different model phases relating to Figures B.2 to B.6 (see B.2.3) as appropriate.

Table B.1 also illustrates the difference between requirement definition and design specification. Whereas
required capabilities are defined for the different activities in the requirement definition model, corresponding
resources are specified in the design specification model. In addition the object views 2) identified in the
different activity inputs and outputs will be enhanced at the design specification phase; in particular time and
cost information are mainly the subject of the design specification model. Also status information will become
relevant only for this latter model.

In general particular models at each enterprise modelling phase become lower level particular models at
successive phases by enhancing their individual partial models and/or modelling language constructs
according to the related content of the partial and generic level.

2) The term object view describes a sub-set of object attributes valid for a temporal interval.
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Table B.1 — Modelling framework phases — Example of the enterprise domain life cycle

Model phase Relations to Figures B.2 to B.6 or short content description
Figure B.2:
Enterprise Domain: Order Processing
. Boundary:
1 ::c)i?ertﬁ‘liZation - Domain Inputs: Customer Order, Parts;
- Domain Outputs: Product, Purchase Order;
1/0 Origins and Destinations:
- Customer, Supplier
2 Concept Domain Mission, Vision and Values, Operational Policies
efimition Notpartof Figures B2to B6

3 Requirement

Figures B.2 and B.3:
Process: Manufacturing Process, Administrative Process with all Activities
Activity Inputs (EA4): Activity Outputs (EA4)

- Function: Parts, Purchased Parts - Function Product b

- Control: Shop Floor Order - Control: not used

- Capability: Assembly - Capability: not used
Figures B.2 and B.4:

- Enterprise Object: Part, Product, Market, Order, Repert

- Object View: Part, Purchased Part, Product

Figures B.2 and B.5:

Diefinition - Capability Set of Resource Object Shop Floér:)Assembly Station, Buffer, Machining
Centre,
Supervisor, Operator
- Object View: Assembly Station, Assembly Station Status
Figures B.2 and B.6:
- Organization Object: Enterprise, ‘Department, Member, Decision Centre,
Planning Horizon
- Department: Shop Floor, Product Development, Production Planning,
Purchasing, Sales
- Member: Supervisor, Operator
- Planning Horizan;i-Month, Week, Day
Figures B.2 and B.3:
Process: Manufacturing Process, Administrative Process with all Activities
Activity Inputs (EA4): Activity Outputs (EA4)
- Function: Parts, Purchased Parts - Function Product b
- Control: Shop Floor Order - Control: Activity Status
- (Resource: Assembly Resource - Resource: Resource Status
kigures B.2 and B.4:
- Enterprise Object: Part, Product, Market, Order, Report
- Object View: Part, Purchased Part, Product
4 Dlesign Figures B.2 and B.5:
Specification - Resource Object Shop Floor: Assembly Station, Buffer, Machining Centre,

Supervisor, Operator
- Object View: Assembly Station, Assembly Station Status
- Operator, Operator Status

Figures B.2 and B.6:
- Organization Object: Enterprise, Department, Member, Decision Centre,
Planning Horizon
- Department: Shop Floor, Product Development, Production Planning,
Purchasing, Sales
- Member: Supervisor, Operator
- Planning Horizon: Month, Week, Day

5 Implementation

Design Specification Model modified by Implementation Deviations from Design Specification.

Description Not part of Figures B.2 to B.6
6 Domain The operational use of the Domain Model (released Implementation Description Model).
Operations Not part of Figures B.2 to B.6

7 Decommissioning
Definition

Domain Model remodelled for Definition of End-of Life State of the Domain Components.
Not part of Figures B.2 to B.6
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