INTERNATIONAL 1ISO
STANDARD 14258

First edition
1998-09-01

Industrial automation systems == Concepts
and rules for enterprise models

Systéemes d'automatisation industriellé>— Concepts et regles ppur modéles
d’entreprise

\@/ Reference number

ISO 14258:1998(E)


https://standardsiso.com/api/?name=22dcd8f4778ff2f4c630f1b2ed2b9926

ISO 14258:1998(E)

Contents
Page
0T, o] o I SRS OPSPRRRRSRRIPSA-2 NS ISP iv
a0 T [ T 1o T o 0 SRS SSPRRRR S SURSRRY ISP v
S Tolo] o1 ST TP PP PP PPPPUPPPRPPRRTPPPPPUPURPPRL 00 - SUPUPUPRRRPIY FOPPPPPRTN 1
22 B T {101 o] 1 SRR SUPURRURSTPURURSSRRY ISP 1
2.1 Definitions of enterpriS€ CONCEPLS ......eiiiiiiiiiiiiiiiee et NG r e et e e e sstneeessnnebnees orreeeeenns 1
2.2 Definitions of MOl CONCEPLS.....cviiiiiiiiiiiiiiie e e eee e e o 2
3 CoNnCePts and FUIES ..........eeiiiiiiiic e e e 2
3.1 Pugpose of enterprise models (INfOrmative) ...........cooooiiiiita it e eeiieeee e eseeeeeeee e e fe i 2
3.2 Sysgtem theory as a basis for enterprise models ............n i e 2
3.2l1 Methodologies derived from system theory (informative).............ccccceen e, 2
3.2]12  Factors of ProduCtion...........coccueeeereeerens @i 3
3.2l3 Scope of enterprise MOdelS..........ccovii e 3
3.214 Availability and format of model information ... e 3
3.2l5 Semantics and syntax of an enterprise MOodel........cccccovvvviiiieeee i e 3
3.216 Management Of CONSHItUENT PAFLS ........ccoiiuiiiiiiiiiee it e 3
3.3 Concepts for life-cycle phases (IfOrmative) ... e 3
3.3]1  ISSUE-SOIVING ACHVItIES 7o e 4
3.3]2  Life CYClE Of SYSIEIMTS ... .eiiieiiiiiie ittt s e s nbe e e s snnee e e e e e 4
TR B T = Tox 0 €] o o O O PP PU TP PPPUUTPTPUPPPPPUPRUURITY RRTPPTP 4
R S | (T - i [o ) o TR e PREPRRSPPPRPRFPRRR IS 5
IR LS VT 1o 11 0T R OO U U PP PP PUPPPPTRTOPPPPPPPPUPRITY RRTTPTPP 6
3.4 HIgrarChy .o e 7
3.4]11 _Concepts of hierarchy (INfOrmMative)............oocuiiiiiiiiii e 7
3.4{2°- Usages of hierarChy.........cccccveviviiii e e, 7
3D SHUCTUIE . 7
3.5.1 Concepts of structure (INFOrMALIVE) .........ooiiiiiiiiiiii e s 7
3.5.2 Compatibility of Structuring apProAChES ..........oevvviiiiiiiiiiieieeeeeeee e 7

© 1SO 1998

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Organization for Standardization
Case postale 56 « CH-1211 Genéve 20 « Switzerland
Internet  iso@iso.ch

Printed in Switzerland


https://standardsiso.com/api/?name=22dcd8f4778ff2f4c630f1b2ed2b9926

ISO 14258:1998(E)

©1SO
G T T = 1= o T- YT ST PRRRR
3.6.1 Concepts of behavior (iNfOrmMatiVe).........cccooiiiiiiiii e rnreees
3.6.1.1  TiMe repPreSENtatioN ........eeeiiiiiie ittt
3.6.1.2 StatiC repreSENIAtiON .........ccvviiiiiiiiiiieeeeeeeeeee e
3.6.1.3  DYNamicC repreSeNtation ............ouereieiiiieeiiiiie ettt
3.6.1.4 Short-term and long-term behavioral change........cccccccccvvviiii,
3.6.1.5  SeQUENTIAITY.....coiiiiiiie it
3.6.2 Representation Of DENAVIOL .........c.uuiiiiiiii e
3.7 Relating the real world to enterprise models through VIEWS............cooooeeiiii i,
3.7.1  Purposes of models (iNformativVe)...........coooeeiiiiiiiiii e (e
3.7.2 Real world (informative)............cooooe i O
3.7.3 ODbservers (INfOrMatiVR) .........coiuuiiiiiiii ey e
BT4  VIBWS .ottt e e ee e e e s snnaneee e e e e s T e e e
3.7.4.1  INFOrMALION VIEW ....viiiieeiiiciiiiiee et sree e e e et ee e e e e e ennns
3.7.4.2  FUNCHON VIEW ....eeviiiiiieiiiiiiiice e eiiieeeee e s siiieeee e e e s e Bee e e e e e e e e
3.7.5 RUIES FOr MOAEl VIBWS .....ooviieeiiiiiiiiiie et e e e e e ee e e e e e e snnneeees
3.8 Requirements for standards on model interoperability............cccccoe e i
3.8.1 Concepts of model integration (iNfOrmMative)...........ooccce e Nt
3.8.2 Forms of interoperability (iNfOrmative) ..........ccoovie e i,
3.8.3 Need for standards to support interoperability.....ca st e e
4  Comgliance and CONfOIMANCE .........coiiiiiiiiiiiiiiee e 5 ettt e ettt e e e e e e st e e e e e e e e sanebeeebnbeees

Annex A (informative) A context and vision for enterpriséanodels

Bibliograp
Figure 1 —
Figure 2 —

Figure 3 —

- Mapping between system life-cygcle\phases and system activities W, H, and D

- Decompose “Design Produet®activity to show recursiveness of activities W, H, and D

- Iterating the “Design Preduct” activity to show feedback used for process improvement
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Foreword

ISO (the Intefnational Organizafion for Standardizafion) is a worldwide Tederafion of national standards.bpdies (ISO
member bodies). The work of preparing International Standards is normally carried out through(l$Q@ 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 nen-goverpmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electfotechnical
Commission |(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are circulated to-the! member bodies|for voting.
Publication as an International Standard requires approval by at least 75 % of the meémber bodies casting|a vote.

International | Standard 1SO 14258 was prepared by Technical Committee ISO/TC 184, Industrial automation
systems and|integration, Subcommittee SC 5, Architecture and communicdtions.

Annex A of this International Standard is for information only.
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Industrial automation systems — Concepts and rules for
enterprise models

1 Scop

This Interry
enterprise

This Inter

organizatipnal structures, or standard enterprise data. In addition, this International Standard does nog

enterprise
they are n

2 Defin

For the pu

2.1 Defi

2.1.1
enterprise
a group of

2.1.2

environme
the uncon
conceived

2.1.3
factors of
that which

D

to better enable enterprise processes to interoperate.
hational Standard does not define standard enterprise processes,” standard enterpris

modeling process, but forms the basis by which enterprise-medeling standards can be deve
beded.

tions

Fposes of this International Standard, the following terms and definitions apply.

hitions of enterprise concepts

organizations sharing a set-of goals and objectives to offer products, services or both

nt
trollable part of a-System which is widened to the extent that a decision-taking procedu
for the contrél’ef’ such a system

broduction
is_required to transform, transport, store, and verify raw materials, parts, (sub-) assemb

products

ational Standard specifies concepts and rules for computer-understandable models of a npanufacturing

bs, standard
t specify the
bloped where

e cannot be

ies, and end

214

user of standard
one who applies the requirements of this International Standard for whatever purpose

EXAMPLE 1 Enterprise planners, builders, modifiers, and analyzers using the requirements to check completeness of their

activity.

EXAMPLE 2 Enterprise-model builders using the requirements to assure consistency between models to enable model

interoperab

lity.

EXAMPLE 3 Developers of standards for enterprise representation using the requirements to assure consistency between
their standards and this International Standard.
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2.2 Definitions of model concepts

2.2.1

abstraction

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

2.2.2
behavior
how an element acts and reacts

2.2.3
constraint
restrictions ahd limitations on the system which can come from inside or outside the system under consideration

2.2.4
element
a basic systgm part that has the characteristics of state, behavior, and identification

2.25
enterprise model
a representation of what an enterprise intends to accomplish, how it operates and-possibly how it is organized,
which is use<]: to improve the effectiveness and efficiency of the enterprise

NOTE — An epterprise model is an abstraction that represents the basic elements/of an enterprise and their decomposition to
any necessary degree. It also specifies the information requirements of these elemeénts, and provides the information needed
to define the requirements for integrated information systems.

2.2.6
model
a representation of something else expressed in mathematics,xsymbols, or words

NOTE - A mqgdel is an abstraction that represents one's understanding of a system or situation, and of the relevant elements
and relationshjps. It represents the system elements and the Connectivity between the elements.

3 Concefts and rules

3.1 Purpose of enterprise models~ ‘- (informative)

Enterprise models are used as tools to describe and represent an enterprise in the context of a given purpose.
Enterprises pre systems that-‘can be analyzed and modeled using systems theory. These mode|s can be
constructed o analyze, guide~the engineering of, and manage the operation of enterprises.

The rules pregsented in ¢latse 3 are designed to support these usages and to allow information transfgr between
enterprise mpdels.

3.2 Systems theory as a basis for enterprise models

Enterprise models conforming to this nternational Standard shall be constructed to conform to the relevant
elements of systems theory. The normative concepts and rules presented in clause 3 describe these relevant
elements of systems theory and relate them to model content and characteristics.

3.2.1 Methodologies derived from systems theory (informative)

In literaturel) there are various methodologies derived from general systems theory which emphasize different
aspects. The three most frequently used aspects are the structural aspect, behavioral aspect, and hierarchical
aspect.

1) An Approach to General Systems Theory, George J. Klir (1969); An Introduction to General Systems Thinking, Gerald M.
Weinberg (1975).
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The structural aspect is based on the principle that elements are not isolated but have multiple interdependencies
with other elements of the system. The interdependencies are the explanation why the whole (system) exhibits
properties different from the properties of its parts (elements).

The behavioral aspect is based on the identification of variables and their functional or other relationships. If the
variables are restricted to input and output variables the system is considered as a black box.

The hierarchical aspect is based on the principle that an element of a system can itself be regarded as a system,
which is then called a subsystem. Similarly the system under consideration can be regarded as an element of
another system, which is then called a supersystem. This implies the assignment of levels of abstraction to
systems. Because of interdependence new properties can emerge at a higher level in the hierarchy.

Steps to Ipwer Tevels allow one to obtain more detailed description of the system under considerafidn and how it
achieves ifs purpose. Steps to higher levels allow one to understand the role of the system within itsyeéayironment.

Each levgl is describable in terms of structure and behavior. Depending on the desired. purpdse particular
methodolqggies are applicable. Steps downward expose the inner structure of the subSystem. This could be
achieved py observation, by logical conclusion, or by design in the case of systems lunder development. Steps
upward eXpose the behavior of the system in its environment. Similarly this could be achieved by obiservation, by
logical corjclusion, or by making assumptions in the case of systems under development.

3.2.2 Fagtors of production

Enterprisel models shall address what happens to the factors of production (such as people, capjtal, material,
information, energy, and tools) during the phases of the enterprise or-product life cycle.

3.2.3 Scagpe of enterprise models

Enterprisel models shall define relevant aspects of the enterprise necessary to
— concdive, design, procure for, and construct an enterprise consisting of any set of related chosen grocesses,
— manape and operate an enterprise so that it ean meet its objectives,

— suppgrt an enterprise to design, modify, loperate, or dismantle it.

3.2.4 Availability and format of model-information

In an opergting scenario the information captured by an enterprise model shall be available to humang or machines
responsible for successful operations. The information shall be either in a neutral format (preferable) of as specified
by the using application.

3.2.5 Seilpantics and.syntax of an enterprise model

Models, ap representations of enterprises, shall carry syntax and semantics. The syntax of a model|refers to the
permissiblp arrangements of the representations of the elements and to the permissible kinds of relations. The
semantics| of_a-model encompass the meanings of the elements and relations with respect to enterprise-model
concepts. [The ntacti orm-_and _semanti antent of a model will he different dependinga. for exa p|e, on the
purpose of the model and on the boundary and the environment of the enterprise.

3.2.6 Management of constituent parts

Enterprise models shall be designed in such a way as to allow their constituent parts to be managed by an
automated configuration-management system.
3.3 Concepts for life-cycle phases  (informative)

Products, processes, projects, and enterprises are systems. Systems have a life cycle that can be partitioned into
phases such as plan/build, use/operate, and recycle/ dispose.
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3.3.1 Issue-solving activities
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Three activities are required to solve issues found within each high-level system life-cycle phase (plan/build,

use/operate, recycle/dispose). These activities are

— find out what to do (activity W),

— find out how to do it (activity H),

— doit (activity D).

Figure 1 illustrates a mapping between common names for system life-cycle phases and the what, how, and do

activities.
The activitie§ W, H, and D may be represented by different types of models. These models shall have)thg capability
to interoperaje where it has been determined that these activities need to communicate with each ether.
“What" activities “How” activities “Do”_activities
Plan and build phase Develop goals Develop Procure parts
(e.g. before gell/buy title Define strategy requirements Produce
transfer) Define product Define concept product
needs Design product Test product
Plan to produce Ship product
product
Plan to suppoft
product
Use and opefrate phase Define support Define use Use the product
(e.g. after sell/buy title needs requirements Support product
transfer) Define use Define support
requirements
Dispose and|recycle phase Define recycle/ Define recycle/ Recycle product]
(e.g. after product is no dispose needs dispose Dispose product
longer usefu requirements
Figure 1 —Mapping between system life-cycle phases and system
activities W, H, and D
3.3.2 Life cycle of systems
Different life-cycle phases may have different models. These models shall have the capability to interopefate where

it has been d

etertined that processes need to communicate with each other.

Feeding mo

elrinformation forward and backward in lifle-Cycle aclvilies enables value-added iteration of enterprise
processes that improves product quality.

3.3.3 Recursion

Activities W, H, and D are recursive and, thus, decomposable. Therefore, each activity can be divided into
subactivities, and these subactivities will consist of another set of W, H, and D activities (see Figure 2).

These subactivities may be represented by different types of models. These models shall be able to interoperate
where it has been determined that these subactivities need to communicate with each other.

EXAMPLE — In a manufacturing enterprise, the activity "Produce” can be, in turn, separated into lower-level activities W, H,
and D. Activity W is user-needs driven and comprises any activities finally resulting in a request for what is to be produced.
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Activity H is technology-requirements driven and comprises any activities finally resulting in how the product/system has to be
produced in terms of a release statement. Activity D is task driven and comprises any activities finally resulting in the shipment
of the product.

3.34

Activities W, H and D are iterative; therefore, there is no fixed sequence of these activities, but it is possible to return

Hz

Design Product
(From Activity H,

Figure 11

Fequirements
for the design

| Define design
<o| process; eq.
| business rules,

| standards,
2| principles

| Perfarm design

| responsiblity, who, fff

D233

:Ef [dentify probler

information

Use good

C:DCefine required development release
»| analyses skl laboratony

| Solicit producibility || Follow business

~:| Iinformation S rules

=l Solicit |Follow specification |-

| maintainability | requirements -

Assemble tool

| Partition praftém commercial Do anakyses
| Scheduledésign | design practice Do preliminany
| process | Evalute different design
| Define required | approaches Do final desig
|| (tools | Checl concepts in Zomplete design

Lap)

Figure 2 — Decompose “Design Product” activity to show recursiveness
of activities W, H, and D

Iteration

to previous activities to repeat them with updated input (see Figure 3).

Each performance of each activity may result in a different model. Every one of these different models shall be

subject to both change and version management.
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3.3.5 Naming

The names presented in the system life-cycle phases column of Figure 1 are merely example names. The particular
product, process, project, or enterprise will have its own names for these phases to describe more appropriately
what the life-cycle phase is, and the enterprise model should reflect the given names.

W1

Hz2

Presigrreduet
(From Activity H,
Figure 13

H22

Cdfine

| Define design
woee| process; e,
2 responsibllitg, who,
| business rules,
soee| standards,

S principles

redquirements
forfthe design

Perform design

ff Identifyprobilem
| Partiticir problem
;5 Schedule design

| Solicit

process

anakyses —

| Solicit producibility [

informaticon

maintainability

commercial
design practice
Evalute different

:decorr:r]wag‘;teod g Define required approaches Do final design | |-
: b | tools Zheck concepts in Complete designf [
w21 Bnd H22' g . .
e [ | Define required development release o

Follow business
rules

15| Follow specification fffff

recirements

laboratory +

Assemble tools

Do analyses

Do preliminary
design

informaticon

Figure 3 — lterating the “Design Product” activity to show feedback
used for process improvement
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3.4 Hierarchy

3.4.1 Concepts of hierarchy (informative)

Hierarchy

is a principle by which real world items and abstractions can be ranked and ordered.

There are two kinds of hierarchies: part-of hierarchies and kind-of hierarchies. Part-of hierarchies represent the
composition of elements or the decomposition of systems. Kind-of hierarchies represent levels of abstraction that

are ordere

d by generalization and specialization.

3.4.2 Usages of hierarchy

Kind-of hi
hierachies

3.5 Stru

3.5.1 Concepts of structure

The struct
with other
different fr

Graphics
elements
unidirectio

Structure

kind of ed
These ma
and the en

Enterprise
orders. EX

There are
related no
relations.
relations)
element).
elements.
elements)

brarchies shall be used within models to define building blocks for entities to be med
shall be used to link models of different scope and detailing level.

cture
(informative)

ral aspect is based on the principle that elements are not isolated but have multiple interg
elements of the system. The interdependencies are the explanation why the system exhib
bm the properties of its elements.

pre often used in the representation of structures. Examples/ are trees, nets, stars, an
are represented as nodes, the relations are represented. as edges. Types of edges ars
hal, and bidirectional edges.

arries both a formal and a semantic aspect. The forimal aspect refers to the layout of the gra|
jes. The semantic aspect is based on mappings«of elements and relations to enterprise re
bpings can be built very differently depending: ot the purpose of the mapping as well as on
vironment of the enterprise under consideration.

5 perform activities on objects by using.ether objects. Examples of objects are products, re
pmples of the activities performed en.@bjects are generate, move, store, modify, and delete.

two structuring approaches commonly used for the mapping of elements and relations
tions. The first approach is~one in which activities correspond to elements and objects G
An example of the first approach is a value-adding process where the output objects (c
of one activity (considered as an element) are the input objects of another action (cons
The second approaehi”is one in which activities correspond to relations and objects ¢
An example of the-second approach is the structure of a process plan where two objects (G
are linked by an activity (considered as a relation).

3.5.2 Co

patibility, of ‘'structuring approaches

The type [of structuring shall be unambiguous to whatever facility is interpreting the models, eith

machine.

hiesenterprise modeler shall ensure that models obtained by the two structuring approaches

eled. Part-of

ependencies
ts properties

| loops. The
e undirected,

bh and to the
ated notions.
he boundary

sources, and

to enterprise
orrespond to
bnsidered as
dered as an
brrespond to
onsidered as

Pr human or
described in

3.5.1 are abtetointeroperate:

3.6 Behavior

3.6.1 Concepts of behavior

(informative)

An enterprise is a social hybrid system, determined by properties of humans and machines. Humans (modeled as
objects or resources) in the enterprise have a different behavior (e.g. learning and problem solving) from machines
(e.g. acting and reacting) and therefore need a different kind of information.

Enterprises are dynamic and undergo continuous changes due to factors such as changing market conditions,
technology, and knowledge. In recent years there has been a shift in how the operations of an enterprise are
viewed. Rather than viewing the enterprise as being hierarchical in both structure and control, a distributed view has
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evolved where enterprise units communicate and cooperate in both problem solving and action. In turn, this requires
far greater integration of functions within the enterprise and between enterprises than has been achieved in the
past.

3.6.1.1 Time representation

If an individual element of the enterprise system has to be traced then properties of time need to be modeled to
describe short-term changes. If the property time is introduced in terms of duration, it provides the base to do further

analyses (e.g. process time). There are two kinds of behavior description relative to time: static and dynamic.

3.6.1.2 Stat

ic representation

Static repres
business pro
necessary tg
information (

3.6.1.3 Dyn
Dynamic ref
concurrency

should be u
capacity, ang

3.6.1.4 Sho

An observer

universally recognized distinction between short term and.leng term, but it is useful to make the disting

cess is a logical sequence of relations between enterprise elements. For this static descripti
model the property time because it is the potentially allowed sequence of relations. Ti
b.g. duration, concurrency) are missing.

pmic representation
resentation of behavior provides information about dynamic properties of elements, e
as well as about the time dependence of elements, attributes and relations. If the behavior

bed to simulate the enterprise, the model must be populated-with, for example, starting
workload.

[t-term and long-term behavioral change

can categorize the change in behavior of a system as either short term or long term. T

entation of behavior is the description of the relations between variables of the system. For lxample, a

bn it is not
he related

vents and
escription
conditions,

here is no
tion at the

time of analysis. Criteria used in making the distinction include time duration of events, and rate of ¢hanges in
behavior.
EXAMPLE — A drilling machine with a certain drill bit 'can illustrate behavioral change concepts. The behavior of tie drill bit is

of interest to

production-control system categorizes changes in the behavior of the drill bit as either immediate (short term) or cor

term). An imn
replaced with

production-control system would plan feradrill bit change at a prescribed time or when the product approaches the

minimum. Thu
different beha

3.6.1.5 Seq

Sequentiality
being travers
cycles that p

the production-control system as it affects availability of the drilling machine for production pur

hediate behavioral change occurs when the drill bit breaks, resulting in a disruption in productio)
a new bit. A continual behavioral change occurs as the drill bit wears normally. Under normal cor

s, the distinction made-betwveen short-term and long-term change allows the production-control syste
iors to replace the drill-bit.

Lentiality

ed at\different times. Measuring sequences in terms of time enables discrimination betwg
ogress at different rates.

boses. The
tinual (long
n until it is
ditions, the
acceptable
n to specify

is thespecessary basis to describe behavior. Sequential cycles can be considered as sinpilar states

ben similar

3.6.2 Representation of behavior

Enterprise models shall have the capability to describe behavior; that is, to represent sequentiality (time), events,
actions, condition, states, state changes, start states, end states, sequencing relationship between actions, and
description of transformation functions.

Properties of sequentiality shall be modeled to describe short-term changes in the event that an individual element
must be traced. Enterprise models used to analyze enterprise performance or to simulate certain processes shall
have the capability to represent effects of sequential phenomena and the time duration of each sequence step.
Enterprise models shall be capable of representing time duration, dynamic performance of processes, and
sequential phenomena after specific units of time.
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3.7 Relating the real world to enterprise models through views

3.7.1 Purposes of models (informative)

Models are descriptions of essential and relevant parts of the area of concern. They do not duplicate reality, but are
limited approximations of the subset of reality under consideration. The appropriate level of detail for a model is
indicated by its intended use, i.e., the purpose of the model. A full description of any model includes statements of

its purpose, assumptions, and constraints.

Models ca

n have very different purposes. They can be used to structure an area of concern to:

illustrate or clarify thinking about an area;

define

suppd
help d

structure, logic, and behavior of a system;
rt the problem-solving process by analyzing different options or solutions;

esign, build, or operate a system.

3.7.2 Real world (informative)

The real v
capital, eq
group of p
particular

3.7.3 Ob

An obser

orld, in the context of this International Standard, is restricted to the enterprise which incl
uipment, processes, policies, and external links to its environment¢, The term enterprise re
focesses that one wishes to analyze. The portion of the real world which is selected by the

hurpose can be either a whole enterprise or any subset of an entefprise.

servers (informative)

er perceives the real world and analyzes it by attributing a certain meaning to what

Observati

ns pass through an observer's mental filter whict.has been formed, and is continually

experience, personality, politics, society, and the situation.

An enterpilise modeler is an observer whose purpose_isto create an enterprise model. The modeler sHh
purpose fgr the model.

A user of

model is also an observer. His perception is determined by the necessity to do somethi

area of concern using the model as an aid te-understand the area of concern in order to accomplish

Lides people,
presents any
modeler for a

is observed.
modified, by

all define the

hg within the
his task. For

example, an implementer may use a model to improve enterprise operations.

There are|many possible uses for as-medel. The user may wish only to work with a portion of the real yorld; that is,
the user dgfines which attributes,ef the real world are to be included within the model. The user is free to define and
select whighever portion of an gnterprise is required to suit his purpose.

3.7.4 Vies

Two thing$ are impertant in order to understand a real-world system: the structure and the behavior of the system.
The information viewvand the function view are of primary importance in representing the structure and pehavior of a
real-world |system:This International Standard does not define the following:

— how the information of these views has to be structured in the model (only the existerjce of these

representations is stated);

what these views should include or not include;

if other basic views (such as resource view or process capability view) are needed.

This International Standard states only that there is a minimum set of modeler views needed to present sufficient
material to ensure the completeness, consistency, and integratability of enterprise models.

3.7.4.1 Information view

The information view is an orderly structured compilation, description, and representation of system information.
This information describes the system elements, their structure, relationships, the information to be supplied for
function execution, and information describing function results.
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3.7.4.2 Function view

The function view is a description and representation of activities and processes in the enterprise. The function view
describes the processing of elements and the concatenation of single processing steps to process chains, reflecting
their logical connection and interdependence. The function view emphasizes the representation of system behavior,
mutual dependencies, and influences of elements during function execution in the enterprise.

3.7.5 Rules for model views

A full, integratable description of any model shall include statements and descriptions of its purpose and constraints
(including modeler assumptions). This shall be done by including a minimum set of modeler views that ensure

adequate completeness and conS|stency, and prowde the potent|al for mtegratlng multiple models of a same

enterprise. T,
and the purp

Views that al
resources, al

3.8 Requir

3.8.1 Concq

An enterpris¢

DSse and IeveI of the models

e considered necessary are those that present a useful combination of activities, infermatid
nd process capabilities.

ements for standards on model interoperability
pts of model integration  (informative)

model consists of structured data and rules about the information that applications use

work. An enterprise is large and complex, meaning that many models for many purposes are required t

what is hapg
contained in
information 4
data, and co
the so-called

What users
applications
or integrated
technology th
applications
problem to a
wanting to m

A namespac]
applications,
and the exte

ening at any one time. Because of the diversity of the applications in an enterprise, the i
the models is encoded in many formats depending upon.the needs of information gene
sers. Models can be in forms such as organigrams, spreadsheets, engineering drawings, pr
mputer-aided engineering, computer-aided design, and,computer-aided manufacturing files.
islands of information or automation.

want from these models, however, is portability. They want to be able to reuse mod
hnd not be dependent on specific application and tool configuration. The solution appears to
models that would provide a single information template for any application. Users want to
at will improve their capability to provide for information from currently differing models to be

ccomplish this is that there are, as, many different ways of presenting a model as there are r
pdel the domain of interest.

e is a binding space for ‘'generically interfacing and managing transactions that covers all
and models. The namespace requires a definition about the manner in which models are i
Nt to which their contents are predetermined; for example if the grammar of the model is pred

and constraifed, or if it is to be taken as it exists or is found in the enterprise(s).

3.8.2 Forms

of interopérability  (informative)

@logy used

n, control,

fo do their
D describe
hformation
rators and
bcess-flow
These are

bIS across
be unified
implement
usable by

and platforms enterprise wide. It seems that a set of standard models would help promot¢ this. The

Pasons for

platforms,
hterrelated
etermined

There are thijee wiays that models can be related to each other: they can be integrated, unified, or federatgd.

With integra

ed models there IS a standard model torm. Diverse models are Interpreted against the common

template. Standard or reference models must be as rich as the constituent models. All models can be stored in
standard form with information filtered or translated by the applications, as in the case of IRDS2). Alternatively,
standard models can be agreed to by constituent model owners, as in STEP3). There are enormous difficulties
associated with standardizing large numbers of models. Therefore, the ability to deal with something less than
integrated models is most certainly necessary.

The unified approach assumes that there exists a template which provides a common meta-level structure across

constituent models, providing a means for establishing semantic equivalence. This template is then the basis for a

2)
3) Product data representation and exchange, described in ISO 10303.

Information resource dictionary system, described in ISO/IEC 10027 et al.
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metamodel. The metamodel is not in an executable form as it is in integrated situations. Using the metamodel, any
model can be translated into any other. Loss of some semantics is possible. Normalized semantics is established
by owners of constituent models. SUMMA) is an example of a unified-model template.

The federated model scenario exists if one assumes that no agent successfully or globally can impose requirements
for semantic equivalence across all models of an enterprise. Models must be taken as encountered. The template is
at the meta level and, as in the unified situation, the template is not executable. Some degree of integration or
unification would help the communication process. Interoperability requires that models be dynamically
accommodated rather than having a predetermined metamodel. This would be furthered with some sort of
predetermined terminology system. Definitions are a particularly difficult problem for process interoperability when

the namespace contains federated models.

In reality, 7

was creat
informatio
important,
rich enoud

Interopera
respondin
capabilitie
There wou

The degre
the quality

Therefore
communic|
users wisl

will be to @rrange the models in a standard way and to, present their process capabilities on the med

interproce

3.8.3 Nexg

For the reasons described in 3.8.1, this International Standard asserts that

Witt be dealing with models a TOr T OTT I USE 3
bd. This will be more common in interenterprise communications. This is often referred
. For that reason, in a standard that states rules for enterprise models, where modélijnte
the assumption is that the federated situation exists and that the rules presented in the stan

h to accommodate the encountered models, whatever the state.

bility requires processes to communicate. For example, a querying process would
) process. The responding process would present its standard-maodel) elements, whic
5 to communicate, to the querying process whose abilities to communicate are also in st
Id be a mediation to find the best fit from among the set of capabilities.

e of successful communication then will depend on the skills<ofythe humans observing the
of the software employed to effect the communication.

users must analyze and predetermine, if interoperability”is to be accomplished, which prd
ate and put in place procedures and tools so that the-ffecessary communication can occur. T
their process to communicate with processes inside and outside the enterprise, the more p

5S communication is exchanged.

pd for standards to support interoperabhility

ine the model

to as legacy
operability is
dard shall be

address the
N include its
andard form.

process and

cesses must
he more that
essure there
um on which

— the globally integrated models situation is not the subject of an International Standard becauge integration
scendrios are created by business decision within a sector of a company for a particular purpose at a particular
time Ysing available technology;

the fe
stand

the ur

Both fede
federated

derated situation(s,the most probable scenario of interoperability wherein most models wi
brdized or common form and it is not economically feasible to put them in such a form,

ified situation’is a preferred path to achieve improved interoperability.

ated sand unified approaches need standards to support their use. Depending on wheth
or unified situation, the elements to be defined in a standard for enterprise models are

achieve u

| not be in a

er there is a
different. To

hification, the constructs for models are the elements that shall be standardized. To achieV

e federation,

the interfaces are the elements that shall be standardized.

For each chosen element to be standardized, the standard shall define

— there

the form(s) in which the element is represented,

lations between the element and other model elements,

the capabilities of the element,

the dynamics of the interaction involved.

4) “Semantic Unified MetaModel,” described in working drafts of ISO/IEC JTC 1/SC 21/WG 3.
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