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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 ISO
technical committees. Each member body interested in a subject for which a technical committee has been
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non-governm

International
International

The main ta
adopted by
International

Attention is @
rights. ISO s

ISO 19440
CEN/TC 310
Industrial ad
integration fi
(Vienna Agrs

ental in liaison with ISQ_also take part in the wark

ISO callaborates 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
pall 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).

jards
s an

atent

nittee
184,

and
CEN

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=bb28219d6cf530af7f6d84f9b015f912

ISO 19440:2007(E)

Introduction

0.1

Background

This International Standard defines 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.

This
mod
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on Enterprise-Integration, the CIMOSA consortium and the European ATHENA research project.

NOTH
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0.2

N 1CM 10
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Aterrational-Standard-buids-upe 439-by-definingand-detailing-a-set-ofconformant
ling language constructs, which provide common semantics and enable the unificatio
oped by different stakeholders in the various phases of model development. Such models
I-based support of operational decision-making and can be employed for model-bas

oring and control.

T oo T

€

€
i

modelling language constructs defined in this International Standard can bé.sSpecialized or
into structures for specific purposes, for example for an industry sector or for a parti
,

e used for developing particular models for a particular enterprise. Annex B contains further
tionale and benefit statements for this International Standard.

hpeneral requirements that determine the characteristics of the ‘core constructs necessary f
brted modelling of enterprises are

the provision of an explicit model of Business ProgéSses, with their dynamics, functions
flesources, organization and responsibilities,

ufficient detailing and qualification of enterprise components to allow the creation of a
pecific enterprise,

q
4
q
4

q

sgupport for management of change, and

e¢nd-user-oriented representation to enable operational use.
Iustrative example shown (in Annex E demonstrates the use of the modelling language constr|
X B provides a rationale for construct-based enterprise modelling and sets out the backg
ational StandardCand the framework for enterprise models on which it is based (see 1SO
dimensions ofthis framework are described in 0.2, 0.3 and 0.4 below.

ibutions_to\this International Standard have been received from members of the IFAC/IFIR

user-oriented
n of models
are aimed at
bd operation

organized or
cular kind of

prise concern such as maintenance. In turn, such structures and genegric modelling language constructs

background,

pr computer-

information,

model for a

|cts.

round to this
19349). The

P Task Force

Figures C.1 to C.6, D.1 to D.3 and D.5 to D.12 are computer-generated. Figures D.4 and E.1

o E.5 are line

gS-

Dimension of enterprise model views

ISO 19439 and ISO 15704 use enterprise model views (often shortened to “model views”) to provide a
selective perception of an Enterprise that emphasizes some particular aspect of the matter under
consideration and disregards others. Specifically, they identify four enterprise model views (Function,
Information, Resource, Organization) that are to be addressed in a framework, architecture or methodology to
allow the modelling of the major aspects of an enterprise.Additionally, as stated in ISO 15704:2000,
A.3.1.5.3.2, “other ... views may be defined if needed ... and supported by the engineering tools”, e.g.
economic views, decision views, purpose views and implementation views. In this case, the constructs defined
in this International Standard can be augmented by additional attributes to support these other views, or

© 1SO 2007 — All rights reserved
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relevant new constructs might have to be defined. Therefore, the specifications of modelling language
constructs have to accommodate their intended usage and representation in one or several particular model
views. Automated tools are required to ensure consistency of construct instances that can appear in more
than one view.

0.3 Dimension of enterprise model phase

The life cycle of models and model components is addressed by the dimension of the enterprise model phase
in ISO 19439. This dimension is concerned with the development and evolution of the model of the domain to
be modelled, startmg from the |dent|f|cat|on of the enterprlse domaln and progressmg toa processable model
and the decpr e to
accommodate their mtended usage and representatlon in a particular model phase. Attributes of modellmg
language copstructs need to be adaptable and selectable for the different model phases according tp the
envisioned ngeds.

0.4 Dimension of genericity

Relative to the dimension of genericity defined in ISO 19439, constructs reside at the-generic level and can be
used at the partial and particular levels. At the partial level some attribute values can remain undefingd for
partial instarjces (e.g. inputs/outputs for Events for Domains and inputs/outputs for Business Procegses).
Such missing entries have then to be completed at the particular level.

Vi © 1SO 2007 — All rights reserved
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Enterprise integration — Constructs for enterprise modelling

1

Scope

This
supp

This
aspe
does
partig
nor t

NOTE

International Standard specifies the characteristics of the core constructs necessary, \f
brted modelling of enterprises conforming to ISO 19439.

International Standard focuses on, but is not restricted to, the computer integration of th
cts of manufacturing, including the management and control technology and the‘required hu
not specify how these core constructs for model-based operations are'to be impleme
ular, it does not include the control language needed to specify and execute (internal) activi
e mapping between functional operations and capabilities.

Computer-supported modelling of enterprises can form a precursor to computer integration or

intermediation.

2

The

Normative references

following referenced documents are indispensable for the application of this documen

refergnces, only the edition cited applies. For ufidated references, the latest edition of th

docu

SO/

ISO 1

ment (including any amendments) applies.

[EC 14977, Information technology — Syhtactic metalanguage — Extended BNF1)

9439:2006, Entreprise integration — Framework for enterprise modelling

Terms, definitions-and abbreviated terms

Terms and definitions

the purposes. of this document, the following terms and definitions apply. Terms

C 15288:2002, ISO 15531-1:2004, 1SO 15704:2000 and 1SO 19439:2006 and used in this

br computer-

b information
man tasks. It
nted and, in
ty behaviour,

human-system

t. For dated
b referenced

defined in
International

3.141

aggregation
process of, or result of, combining modelling language constructs and other model components into a whole
entity

1)

http://isotc.iso.org/livelink/livelink/fetch/2000/2489/1ttf Home/PubliclyAvailableStandards.htm.

©I1SO

2007 — All rights reserved
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NOTE 1

NOTE 2

Both Part_of and Consists_of attributes are used in the aggregation relationships described in Clause 5.

[1SO 19439:2006]

3.1.2
attribute

piece of information stating a property of an entity

[1SO 15704:2000]

Modelling language constructs and other model components can be aggregated into more than one entity.

313

behavioural
description 0
Process beh

314

Business Pr:Locess

(enterprise
Activities, or
enterprise to

(general) quglity of being able to perform a given activity

3.1.5
capability
[1ISO 15531-1
3.1.6
Capability
{enterprise 1
capability at
Capability)
NOTE

31.7

class
abstraction
collection of
NOTE Cl
methodology.
3.1.8

classification

process of

Capabilities can be aggregated.

rule
f the logical sequencing relationships of constituent activities used in the specification 6f\Bus
Bviour

odelling) construct that represents a partially ordered set of Business Processes or Ente
both, that can be executed to realize one or more given objectives of ah-enterprise or a part
achieve some desired end-result

:2004]

hodelling) construct that represents the collection of capability characteristics (expresse
ributes) of either a Resource (its provided Capability) or an Enterprise Activity (its reg

epresenting and encapsulating properties, relationships and behaviour, which distingu
similar phenomena

Bss is used in a‘very general sense without any connotation for implementation or for use with a s

rranging abstractions into a structure, organized according to their distinguishing props

iness

prise
of an

d as
uired

sh a

becific

rties,

and behaviour

relationships

3.1.9
component
(general) ent

NOTE

3.1.10
component

ity that is part of, or capable of becoming part of, a larger whole

Adapted from ISO 19439:2006.

(system) entity, with discrete structure within a system, that interacts with other components of the system,
thereby contributing to the system properties and characteristics

NOTE

Adapted from ISO/IEC 15288:2002.

© 1SO 2007 — All rights reserved
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3.1.1

concept definition

enterprise model phase that defines the business concepts of an enterprise domain to be employed in
realizing its business objectives and its operation, including the necessary enterprise domain inputs and
outputs

[ISO 19439:2006]

3.1.12
constraint
restriction or limitation or condition placed upon a system that originates from inside or outside the system

undn r conoidarat AN
CcororaGtratom

[1SO [19439:2006]

3.1.1B
construct-based modelling language
set of constructs and rules for valid groupings, which define the syntax of the modelling language

3141
consfruct label
litera| string defined for each construct template, denoting the kind of gonstruct

3.1.1
consjtruct template
common structure that allows the identification and description of particular modelling language constructs
and the assignment of their properties

3.1.1p
decl3rative rule
set of objectives and constraints combined with @ non-computational set of conditions

NOTH Declarative rules can be imposedwithin Domains on Business Processes.

3117
Decigsion Centre
(entefprise modelling) construct that represents a set of decision-making activities that are chafacterized by
having the same time horizen and planning period and belonging to the same kind of functional category

NOTH The terminology used to describe aspects of Decision Centre is found in ISO 15704:200p/Amd.1:2005,
Annex C, which define§ {time] horizon as “the part of the future taken into account by a decision, i.e. thel horizon is six
months when a decisior''is taken on a time interval of six months” and [planning] period as “the time that passes between
a dec|sion and when-this decision shall be re-evaluated”.

3.1.1B
decommission definition
enterprise_model phase that defines the final state of a decommissioned operational system, all its
components for a particular enterprise domain and the processes employed to conduct the decommissioning,
so enabling reuse or disposition of those components

[1SO 19439:2006]

3.1.19
derivation

(enterprise modelling) process of elaborating enterprise models at successive enterprise model phases from
the models established at preceding phases, reusing the available contents and extending them according to
the needs expressed for the particular model phase

© 1SO 2007 — All rights reserved 3
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3.1.20

design specification
enterprise model phase that specifies the Business Processes together with Capabilities and rules that are to
be performed to achieve the requirements

NOTE

3.1.21
Domain

Adapted from ISO 19439:2006.

(enterprise modelling) construct that represents the portion of an enterprise to be modelled providing for

identification

of the relevant information

3.1.22

domain iden
enterprise m
objectives, th

NOTE Ad
3.1.23
domain ope

enterprise m

NOTE Ad

3.1.24

enterprise a
(general) all,
functional of
produce outg
NOTE Ad

3.1.25
Enterprise A

(enterprise modelling) construct that represents a certain part of the lowest level of enterprise functio

required by
result

3.1.26

enterprise domain

part of the e
enterprise m

NOTE In
in such terms

ctivity

tification

odel phase that identifies the enterprise domain to be modelled with respect to. its bus|
e enterprise domain inputs and outputs and their respective origins and destinations

apted from ISO 19439:2006.

ration

bdel phase that encompasses the operational use of the domain model

apted from ISO 19439:2006.

or part, of the lowest level of process functionality~required by user objectives that consi
erations performed in the enterprise that consume inputs and allocate time and resourd
uts

apted from ISO 19439:2006.

\ctivity

Iser objectives and identifies’ the inputs needed for its execution and the outputs created

hterprise considered relevant to a given set of business objectives and constraints for whi
bdel is to be\Created

as “domain identification phase” and “domain model”. Other usages of “domain” have the normal dict

ness

5ts of
es to

nality
as a

Ch an

this International Standard, “enterprise domain” is abbreviated to “domain” whenever it is used as a qualifier

onary

meaning.

3.1.27

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

NOTE

3.1.28

Adapted from ISO 19439:2006.

enterprise model phase
life cycle phase of an enterprise model

[ISO 19439:2006]

© 1SO 2007 — All rights reserved
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3.1.29

enterprise model view

model view

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

[ISO 19439:2006]

3.1.30
Enterprise Object
(enterprise modelling) construct that represents a piece of information in the enterprise and that describes a

IH <l ] bat 4 4314 ol [ 4 IH <l bat bl
gene ancZcu vur a 1car vl airt duoiradUl Tty il udlm DT CUTTULTPYLUdITIZTU do UTITTYy a Wilulc

NOTH 1 The usage of Enterprise Object is restricted to those situations where only the information aspegts of the entity
under| consideration are relevant.

NOTH 2  All other constructs in this International Standard represent entities that have_specific semantics requiring
particplar attributes and additional descriptions.

NOTH 3  Adapted from ISO 19439:2006.

3.1.31
Entefprise Object View
Obje¢t View

(entefprise modelling) construct that represents a collection of. attributes of an Enterprise Object for some
partigular purpose

NOTE The collection is defined by a selection of attributes.and possibly constraints on those attributes.

3.1.3p
entity
any doncrete or abstract thing in the domain under consideration

[1SO [19439:2006]

3.1.3B
Event
(entefprise modelling) construct-that represents a solicited or unsolicited fact indicating a state ¢ghange in the
enterprise or its environment

NOTH An event can be associated with an Object View containing information related to the Event.

3.1.34
function view
enterprise ymodel view that enables the representation and modification of the processes of tHe enterprise,
their funCtionalities, behaviour, inputs and outputs

[1SO 19439:2006]

3.1.35

Functional Entity

(enterprise modelling) construct that is a specialization of the Resource construct, which represents an
aggregation of Resources and Operational Roles able to perform, completely on its own, a (class of)
functional operation(s) required by an Enterprise Activity and to communicate with the related control system

NOTE A characteristic of a functional entity is its ability to receive, process, store and send information.
3.1.36

functional category
grouping of entities for expression of a common purpose or capability

© 1SO 2007 — All rights reserved 5
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3.1.37
functional o

peration

basic unit of work and lowest level of granularity in the function view

NOTE

Functional operations are identified in the design specification phase following from a decomposition of the

required capabilities of an Enterprise Activity (the task) into subtasks that can then be matched to the capabilities provided
by the assigned Functional Entities.

3.1.38

generalization
specific concept modified for a more general extent, use or purpose, or act of removing or modifying detail

from a speci

ic concept to produce a generalization thereof

NOTE1 G

NOTE2 A(d

3.1.39
generic lev
collection o

I
f}
models at th

[ISO 19439:2

3.1.40

implementa
enterprise m
the desired g
the design sy

[ISO 19439:3

3.1.41

information
component t
verification o
NOTE Aqd
3.1.42

information

enterprise
identified in t

NOTE1 It
enterprise (Mg

eneralization is the inverse of specialization.

apted from ISO 19439:2006.

eneric modelling language constructs for expressing descriptions that.can be used to gen
partial and particular levels

006]

ion description
bdel phase that describes the final set of processes, resources and rules implemented to ac|

erate

hieve

perational performance for execution of Business Proecesses and Enterprise Activities speciffed in

ecification phase

006]

technology component
hat is required to undertake one: or several of the collection, processing, distribution, stora
[ data for Enterprise Activities:in'the enterprise

apted from ISO 19439:2006.
view
odel view that‘enables the representation and modification of the enterprise informatig

he function View

s organized as a structure containing enterprise objects that represent the information-related entities
terial and information).

ge or

n as

of the

NOTE2 A

3.1.43

apted from ISO 19439:2006.

instantiation
creation of instances of modelling language constructs or partial models and the possible assignment of
values to some or all attributes

NOTE
attributes.

[ISO 19439:2006]

A fully instantiated modelling language construct or model is one for which values have been assigned to all

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=bb28219d6cf530af7f6d84f9b015f912

ISO 19440:2007(E)

3.1.44

integrate

ensure the interaction between all enterprise entities that is necessary to achieve a given purpose in a given
constrained environment

NOTE Integration is the result of this method.

3.1.45

integrity rule

statement in the requirements definition phase concerning restrictions on information to ensure conformity to
real-world reality.

NOT Integrity rules are used to define these restrictions in terms of constraints on attributes of Entérpfise Objects.

3.1.4

life ciycle
set of distinguishable phases and steps within phases that an entity goes throughyfrom its crgation until it
ceasgs to exist

[1SO [19439:2006]

314
life clycle phase
stagg of development in the life cycle of an entity

NOTEH Adapted from ISO 19439:2006.

3.1.4B
manufacturing technology component
component that is required to undertake one or several of the control, transformation, transpoit, storage or
verification of raw materials, parts, (sub-)assemplies and end products

NOTH Adapted from ISO 19439:2006.

3.1.4p
model
abstrpct description of reality\in any form (including mathematical, physical, symbolic, graphical, or
desctriptive) that presents certain’ aspects of that reality

NOTH Adapted from-1§0/19439:2006.

3.1.5p
modflling language construct
consfruct

textual or tgraphical part of a modelling language devised to represent, in an orderly way,| the diverse
information*on common properties and elements of a collection of enterprise entities

NOTE Adapted from ISO 19439:2006.
3.1.51
objective

statement of preference about possible and achievable future situations that influences the choices within
some behaviour

[ISO 19439:2006]

© 1SO 2007 — All rights reserved 7
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3.1.52
occurrence

(enterprise modelling) single, actual realization of a modelling language construct that represents a particular
entity in the real world at the time the model is processed

3.1.53
Operational

Role

(enterprise modelling) construct that represents the relevant human skills and responsibilities required to
perform those operational tasks that are assigned to the particular Operational Role

3.1.54

Order
(enterprise
the informati

NOTE An
3.1.55
Organizatio

(enterprise n

odelling) construct that is a specialization of the Enterprise Object construct, which repre
bn for planning and control of Business Processes in an enterprise

Order can be represented by an Object View that is associated with an Event.

nal Role
nodelling) construct that represents, within a given hierarchical structlre of an enterprise

organizationally relevant human skills and responsibilities required to perform those organizational task

are assigned

3.1.56

Organizatio
(enterprise 1
which is de

to the particular Organizational Role

nal Unit

nodelling) construct that represents an entity of the_organizational structure of an enter
scribed by attributes of the organization and references to both lower- and higher

organizational entities

NOTE E

3.1.57

organizatior
enterprise m
structure of t
the enterpris

NOTE Aq
3.1.58

partial level
collection of

[ISO 19439:3

3.1.59

amples of Organizational Unit could be department or division.

view
pdel view that enables the representation and modification of the organizational and decis
he enterprise and the responsibilities and authorities of the persons and organization units

aY
e

apted from ISO 19439:2006.

partial models

006]

sents

, the
5 that

brise,
Llevel

ional
ithin

partial modeé

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

NOTE 1

enable a modeller to reuse already existing models built for other domains.

NOTE 2

3.1.60

Adapted from ISO 19439:2006.

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

[ISO 19439:2006]

A partial model is comprised of modelling language constructs or other partial models. Partial models also
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3.1.61

particularization

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

[ISO 19439:2006]
3.1.62

performance indicator
a metric or measure by which the achievement of an objective can be assessed

3.1.68
Perspn Profile
(entefprise modelling) construct that represents a set of personal skills and responsibilities that|are required
by an Organizational Unit or an Enterprise Activity, or both, and that are provided by a person

more than one

simulation or

h represents

tives and the
bn options or

de capabilities
required by the system and are an essential part of the system itself. The resource description includes the identification
and description of consumables (such as energy, air, coolant) that are required to be present in sufficient quantities to
operate the resource. In contrast, material is reserved for process inputs that are required by the various processes, such
as raw materials, parts and assemblies. These inputs are identified in the function view, described in the information view,
and have the associated management responsibilities identified in the organization view.

[ISO 19439:2006]

3.1.69

Resource

(enterprise modelling) construct that is a specialization of the Enterprise Object construct, which represents
the provided capabilities available to execute an Enterprise Activity

NOTE The Resource construct does not include human resources.
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resource view
enterprise model view that enables the representation and modification of enterprise resources and persons

NOTE 1

and set of persons required to execute enterprise operations.

NOTE 2

3.1.71

Adapted from ISO 19439:2006.

specialization
general concept maodified for a mare limited extent, specific use or purpose,_or act of adding to, or madifying

The resource view is organized as a structure containing Enterprise Objects representing the set of resources

details of, a ¢
NOTE 1 Sy
NOTE2 W,
purpose, whe
semantics) in
progression fri
NOTE 3  Ag
3.1.72

system
collection of

[ISO 19439:2
3.1.73
universe of

collection of
postulated w

3.2 Abbre

ATHEN/

CIM
GRAI
IFAC

IFIP

eneral concept to produce a specialization thereof
ecialization is the inverse of generalization.

hen referring to a class, specialization involves the construction of subclasses within a ¢lass for a par
e the members of each subclass have one or more characteristics (attributes, relationships, behavi
common which are not shared by all other members of the class. When referring.to a*model, it refers
bm generic concepts to partial models and particular models.

apted from ISO 19439:2006.

eal-world items organized for a given purpose
006]
discourse

entities that ever have been, are, or always will be, in a selected portion of the real wo
prid of interest that is being described py-the models

viated terms

A\ Advanced Technologijes_for interoperability of Heterogeneous Enterprise Networks and

Applications

Computer Integrated Manufacturing

Graphes @/Résultats et Activités Interreliés (Graphs of Interrelated Results and Activities|
International Federation of Automatic Control

International Federation for Information Processing

ticular
bur or
to the

rld or

their

ODP
POP*
PSL

XML

10

Open Distributed Processing
Process — Organization — Product — Others
Process Specification Language

eXtensible Markup Language

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=bb28219d6cf530af7f6d84f9b015f912

ISO 19440:2007(E)

4 Common characteristics of modelling language constructs

Modelling languages that are based on a set of common generic modelling language constructs simplify the
creation of enterprise models, increase modelling efficiency and improve model understanding and
interoperability across organizations and even across industries. Such constructs should be capable of
representing the many different entities that exist in enterprises.

NOTE 1 The constructs defined in this International Standard are set out in Clause 6. A construct is an element of a
modelling language, the syntax and semantics of which are defined as precisely as possible for the purposes of
compliance testing as described in Clause 7. However, in its present stage of development this International Standard

does not propose a formal notation for these purposes.

Adaptation of these constructs to different stakeholder languages appropriate for their purposes

might require

different forms of representation for some enterprise model phases, but such forms should-maintain to the

exter|t possible the underlying semantics of the constructs. In addition, the set of generi¢c modell
consfructs may be augmented by more specialized construct classes to increase the modelling e
addre¢ss requirements of any additional modelling views.

This International Standard is concerned with business process-oriented enterprise modelling. T
rise entities to be represented shall be Business Processes with their,dynamics (control
behayiour), functionalities (activities, inputs/outputs, control, resources)<and organizational as
entities shall be represented at the different model phases and described at the appropriate leve
additfon, the representation of aggregations shall be supported not-only for the Business Proce
Activity relation, but also for the enterprise entities that are affected\by those Business Processq
information-, resource- and organization-model views shall be used to provide the foundation for
modglling. Those model views shall allow the identificationof relevant object hierarchies and
betwgen the different classes and subclasses.

NOTH2 EXPRESS!, PSLI[®! and Petri nets 8] are singletview languages, while the Enterprise Langua
the ATHENA POP*['0] and this International Standard $upport multi-view enterprise modelling. Petri nets
discrdte event systems modelling, including mapufacturing systems. PSL is a neutral language

manufacturing process information. EXPRESS is“an abstract language (with syntax and semantics) fa
populption of entities and their data attributes. Petri nets, PSL and EXPRESS are formal languages that
execytable, while ODP’s Enterprise Language and the constructs of this International Standard are ng

ints (Enterprise, Informatian,;Computation, Engineering and Technology). The ODP Enterprise vie
relevgnt to this International Standard, focusing as it does on enterprise level concepts such as the purpo
polici¢s of the system.

Modglling of the enterprise shall be supported at all enterprise model phases by modelli
consfructs as follows:

t the demain identification phase, to identify the contents of the domain and its inputs an
uchr a’way that the domain identification model can be used as the starting point for a d
onsistent concept definition model;

ng language
ficiency or to

herefore, the
flow/process
pects. These
| of detail. In
5s/Enterprise
s. Function-,
Iser-oriented
relationships

ge of ODP 4],
target general
for specifying
r modelling a
are computer
ither. ODP ],
dard as model
pach aimed at

ing an operational process monitoring and control model. In contrast, ODP has a broader coverage with its five

vpoint is most
se, scope and

hg language

d outputs, in
brivation of a

at the concept definition phase, to define underlying missions, strategies, etc., and in such a

way that the

concept definition model can be used as the starting point for a derivation of a consistent requirement

definition model;

viewpoint, in such a way that the requirements definition model can be demonstrated to be

at the requirements definition phase, to describe the Business Processes of the Domain from a business

sufficient for

use as the starting point for the derivation of a consistent design specification model. Therefore the

requirements definition model shall also be capable of being processed;

at the design specification phase, to specify the Business Processes with all their components from both

a business and ICT viewpoint, in such a way that the design specification model can be demonstrated to
be sufficient for use as the starting point for a consistent derivation of an implementation description

© 1SO 2007 — All rights reserved
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model: therefore the design specification model shall also be capable of being processed; at the design
specification phase, constructs shall be derived from those of the requirements definition phase by
enriching them with attributes that reflect all resources and general ICT interfaces;

at the implementation description phase, to describe the Business Processes with all their components as
they are implemented in the actual system from both a business and ICT viewpoint, in such a way that
the implementation model can be demonstrated to be sufficient for use in the operation of the enterprise
for decision support and Business Process monitoring and control: therefore the implementation model
shall also be capable of being processed; at the implementation description phase, constructs shall reflect
the hardware/software platform or technology chosen to be consistent with design specification

constructs;

— at the dpmain operation phase, to use the released model for operational purposes such as-degision
support,monitoring and control;

— at the dgcommission definition phase, to identify future use of the Business Process components, in|such
a way that the decommission definition model can be used, as appropriate, as the starting point for feuse
at any model phase.

However, this does not mean there will be a different set of modelling language constructs required for|each

model phasé. Constructs and construct instances are carried forward to subsequent model phasgs by

providing an|enhanced attribute list to capture additional needed information’ for'representing and descfibing
the enterprige entities at those model phases or by mapping onto different construct representaions.

Clause E.2 summarizes the identification and usage of constructs in eachunodel phase.

NOTE 3  THe applicability of the modelling language constructs is demonstrated in Annex D, using ODP arld the

ATHENA worK on POP* as examples.

5 Representations, relationships, roles and.complementary concepts

5.1 Range of representation

Modelling lapguage constructs shall be represénted in a form that is both understandable by human$ and

readable by machines?). This means there.ls the need for both a visual (graphical, iconic) representation of

structures 3)[ for use by model builders and business users, and a structured information-capjuring
representatign for which this International Standard uses templates.

Representatipn shall be performed-in the following four ways:

— represeiftation by a common structure of the constructs of this International Standard (see 5.2);

— represeftation ofithe relationships between these modelling language constructs (see Annex C4);

— representation by templates to organize attributes into a common format (see Clause 6);

representation of dynamic behaviour by behavioural rules (see 6.3.5 and Annex A).

2) Machine readability is not the subject of this International Standard, but has to be provided by the modeling tool.

3) Representation of modelling language constructs by graphics is not part of this International Standard.

4) Annex C contains an illustrative UML metamodel as an aid to the reader.

12
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5.2 Common structure and template for modelling language constructs

To describe a particular modelling language construct, this International Standard uses a common structure
that provides a consistent minimal assignment of attributes to each construct. This common structure shall
have two constituents:

— a textual description consisting of brief text defining the modelling language construct in terms of a
purpose, its description and its intended usage, and

— a construct template, which organizes and defines the attributes for this modelling language construct.

The [emplate is described in an informal manner but Using a common pro jorma. In turn,
template shall have the form described below.

a) IHeader part having the same attributes for each modelling language construct and: contain
flelating to the identity of a construct instance and to its context.-It shall be structured-as folloy

P
2)

3

NOTH

Domdin’s Organizational Role, but not for any otherconstruct.

b) Body part containing the particular attributes that are specific to each construct and whose
derived from the particular modelling’language construct definition. Body parts shall then be
two further partitions as follows!

P

construct label (a literal string denoting the kind of construct);

identifier (a literal string that is unique for each occurrence of the modelling language co
the model);

name (the name of the instance of the modelling language construct);

authority for model design (i.e. the identifier of the*Organizational Role or Organi
responsible for the design of this construct): for all constructs and for all attributes co
authorities or responsibilities, the identifier or name of the Organizational Unit may be g
Concept Identification and Requirements Definition modelling phases.

These are the only phases in which NIL"is an option for Organizational Unit. NIL is also a

descriptives, containifigydescriptive attributes that comprise
— construct-identifying description in textual form,
— construet attributes that are predefined,

— -additional construct attributes that may be defined by the user to meet particular ng
those required by additional model views, and

he construct

ng attributes
S:

hstruct within

zational Unit
hcerned with
mitted in the

h option for a

escription is
structured in

eds, such as

L attribute qualifications — statements that are made about whether attribute values a

e mandatory

2)

or optional, when they are applicable, etc.

relationships (further described in 5.4), containing relationship attributes that can include

— Operational relationships, that are the responsibility and authority for model operation (i.e. the
identifier of the Organizational Role and Organizational Unit responsible for the operational

usage of this construct or authorized to change its usage),

— Specialization_of relationships, representing relationships between a specialization and its

generalization,

— Part_of relationships, representing relationships between this construct instance and the whole

aggregated from such instances,

© 1SO 2007 — All rights reserved
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Consists_of relationships, representing relationships between this construct instance and its
constituent parts®), and

Association relationships for other forms of relationship, either predefined or user-defined (such
as provision or usage of a Capability instance by Resource or Enterprise Activity instances).

Both descriptives and relationships contain general attributes relevant for most or all enterprise model phases.
Constraints on the relevance of attributes are indicated in the construct templates and general attributes are
applicable to all enterprise model phases unless otherwise indicated. Both descriptives and relationships may
also contain specific attributes and constraints that are relevant only for selected enterprise model phases.
Additionally, both descriptives and relationships may be grouped as sets of attributes having some common
characteristic

H ta/ 4 E'S lat: ki E'S H FH ]
o, C.Y. MPUlo/UUtlpuUtlo U TTIAtuTIolNpo tU Ulydinicatulidl CUTTUTTTTO.

Version contfol of modelling language constructs is not supported by a specific attribute since it is(Seenfto be

a tool-provided responsibility®).

NOTE 1 In[the models of Annex C, Part_of and Consists_of relationships are shown explicitly;yrather than ag§ UML
aggregations. [UML associations are used to show Operational and Association relationships, and UME generalizatiops are
used to show Ppecialization_of relationships.

NOTE 2 It [is the responsibility of the tool-supporting software development to enstre*consistency of Part_gf and
Consists_of rdlationships where both are used, and of Constraints and Integrity descriptives.

5.3 Reprgsentation of attributes

Each attributp shall be defined by its name and predefined data type (nUumbers, literals, strings, etc.).

NOTE 1 A data type can take on a range of permissible or actual\values, such as a single identifier (id = 4711),|value

range (diameter 10 mm + 0,05 mm) or value list (colour is yellow, red-or green).

NOTE2 C
related definiti

nstructs can use XML schema [1311141115] or EXPRESS [l as a means for representing attributes afd the
bn of data types, expressions and statements.

5.4 Repr¢gsentation of relationships

es of
pated

The purpose] of a relationship is to modehtime-varying and other associations between run-time instang
modelling lapguage constructs. Reflekive relationships shall be permitted, i.e. a relationship can be cr
between an ipstance and itself.

bduce

EXAMPLE 1 Relationships betwgen entities might be those between a part and the machine which is used to pr

it, or those be

fween a worker.and the order to which he or she has been assigned, as in: Produced_by (part, maq

hine),

Works_at (wofker, order). Such relationships are represented through assignments as inputs and outputs of Entdrprise
Activities.
EXAMPLE 2 Illustrative relationships between constructs are those between a Domain and its Business Procesges or

those betweern a-Business Process and its sub-processes and activities.

The concept of a user-defined relationship is dependent on the concept of Enterprise Object described in 6.6
and on the model entities derived from that Enterprise Object. A user-defined relationship is used to describe
domain-dependent relationships as perceived and defined by the users, and hence to describe the way in
which they group structuring and behavioural constructs in terms of their utilization within the enterprise.
User-defined relationships can be expressed by Related_to lists in Enterprise Objects, Products, Orders and
Object Views on Enterprise Object instances, or by additional user-defined attributes.

5) It is accepted that Part_of and Consists_of are complementary relationships; depending on the purposes of the
modeller, either or both may be used.

6) Version control has a significant impact on design and operation for enactable models.
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Specializations

Depending on the purpose of modelling, it may be helpful and necessary for the modeller to define

speci

alizations of the constructs defined in this International Standard. This can be achieved by

header information accordingly,

assigning appropriate values for the “Specialization_of’ attribute and

adding a new “Specialization_of” relationship attribute at the appropriate model phases(s),

selecting the most appropriate construct (and corresponding template) to specialize and adapting the

listing the construct (or,

Each
can |
relati

Additjonally,

spec
(Fun
relati
and 1

NOTE
concs

5.6

The
or so|
place
of en

f

exceptionally constructs) of which It IS a specialization,
assigning or constraining values for existing attributes as appropriate, and

adding additional attributes as required and assigning model-unique names for these.

n
{er different roles;

construct can be further specialized into constructs of the same kind; for.example an Entel
e specialized into particular kinds of Enterprise Object, Resource into-further kinds of Res|
bnship “Specialization_of” is introduced to hold these specialization relationships.

this International Standard predefines several _Specializations. Three co
alizations of the Enterprise Object construct (Product, Order, Resource), and a furth
tional Entity) is a specialization of Resource. This specialization can occur because the &
bnships of Enterprise Object exist whenever the objectinstance exists, even if some of thg
elationships are not shown as applicable to a particularmodelling phase.

The concept of specialization used in this Interhational Standard is less constrained than the
pt found in the domain of programming languages-afnd object-oriented modelling.

Roles

Dxford English Dictionary ['6] defines a role as a “typical or characteristic function performed
mething”. The same entity may have different roles in different contexts (which may overla
) and at different times over its\life cycle. This role variation is especially true for the follow
ities:

anager of other emiployees in the same structure and an external part-time consultant in th
other organization; this person may then provide different sets of capabilities when invo

machine )has a different role when it is used as an operational resource providin
nctionalities during its normal utilization as opposed to when it is under maintenance o
roduct as the result of its manufacturing process;

rprise Object
purce, etc. A

nstructs  are
er construct
ttributes and
se attributes

specialization

by someone
b in time and
ng examples

or human resources, an)employee can be in turn a subordinate in the structure of a given olganization, a

b structure of
ved in his or

g machining
becoming a

different application.

for 1T resources, a computer application can In turn be a client of another application and a server of a

The modelling language constructs defined in this International Standard provide for the representation of

roles

a)

as follows:

the role of humans when supporting an Organizational Unit shall be represented by Person Profile and

Organizational Role: the latter captures the various required responsibilities and capabilities (skills) and
allows those to be matched with the ones provided by the Personal Profile and required by tasks
(functional operations) assigned to the person;

©I1SO
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b) the role of humans when supporting an Enterprise Activity shall be represented by Operational Role and
Person Profile: the former captures the required operational capabilities (skills) and allows those to be
matched with the ones provided by the latter (Person Profile);

c) the operational role of machines shall be represented by the construct Functional Entity which captures
the operational capabilities and allows those to be matched to the ones required by functional operation
to which the machine has been assigned; and

d) the product role of machines shall be represented by the construct Object View which allows a selection
from the Product of those attributes that are needed to describe input and output of the activities to be
executed to change the state of the product.

5.7 Compglementary concepts

The construgt templates of Clause 6 make use of several terms for conceptual representations .that are not

themselves fonstructs, but are complementary and have a particular significance and semantics fgr the

purposes of pnterprise modelling. These complementary concepts, each of which is defined in Clause 3, are
as follows:

— behaviolral rule (see 6.3.5);

— constraint;

— declarat|ve rule;

— functiondl operation (see 6.4.5);

— integrity|rule;

— objective; and

— performance indicator.

Their occurrgnces in Clause 6 (except when.they are used in the templates) are flagged in italics. [Their

usages in egch of the construct templates:(generally in more than one) are described in Clause E.3, Where

they are alsq flagged in italics.

6 The mpdelling language constructs

6.1 Overview of constructs

6.1.1 Modglling'language constructs and their application areas

their

— Function- and process-related: Domain, Business Process, Enterprise Activity, Event,

— Information-related: Enterprise Object, Enterprise Object View, Order, Product,

— Resource-related: Capability, Operational Role, Resource, Functional Entity, and

— Organization-related: Person Profile, Organizational Role, Organization Unit, and Decision Centre.
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NOTE 1 The Organizational Unit is an organizational-entities-grouping concept. The Organizational Role is a
responsibility and authority-grouping concept (i.e. assign responsibility and authority of a group of resources to one
manager for example). Decision Centre is a decision-grouping (activity) concept. Decisions in Decision Centre(s) are
taken by persons represented by Organizational Role(s) and the concerned Organizational Unit(s). Decisions taken in one
Decision Centre can concern one or several Organizational Units. One manager can be responsible for taking decisions in
one or several Decision Centres.

NOTE 2 The relations between constructs are demonstrated in Annex C, based on UML modelling concepts, and in
Annex D, which shows relationships to the metamodel of modelling concepts in ISO/IEC 15414 and those developed in

the European project ATHENA.

6.1.2

Purpose and applicability

This

can |
Othe
temp
mods
Cons
to dif]
Interr
Claus

NOTH
Intern|
sequd

S
d

q

!

6.1.3
Attrib

The

clause defines, describes and provides templates for generic modelling language consfructs. These
consfructs form a modelling language with which a wide range of Business Process-based enterprise models

e created. Each template shall include the attributes that are pre-defined in this {ntefnatio
attributes may be added to meet particular user needs (see 5.2 and 5.5) by a.suitable ext
ate. Clause E.4 contains an example of order processing showing the use of iffe templates
| development.

tructs are often applicable to several model views (as is evident in Anhexes C and E) and a
ferent degrees at each of the modelling phases. Where the applicability of a construct, as d
ational Standard, is limited to a certain model view or enterprise’model phase, this is note
e E.2 also shows how constructs and their templates may be-used at different enterprise mq

Because of the interrelationships and dependencies between constructs, they cannot be sf
ational Standard in strict linear sequence (i.e. with no forward reference to not-yet-specified co
nce of text used herein has been chosen to minimize this\forward reference problem and is as follows;

tart with Domain (the scope and boundary of the madel);

dd functionality in terms of Business Processes, Enterprise Activities and Events;

add information representation in terms"of Enterprise Object and Object View, and the specialization

Drder;
rovide for resourcing with Resouree, Capability, and Functional Entity; and

bstly, address organizational and role issues with Organizational Unit, Decision Centre, Person Profi

Role and OrganizationalRole.

Notation used’'to describe template contents
utes are.described with a combination of denotations and textual descriptions.

notation used for this clause is that denotations are enclosed in angle brackets < and > a

self-4

al Standard.
Bension of the
in enterprise

e elaborated
efined in this
j in remarks.
del phases.

ecified in this
hstructs). The

s Product and

e, Operational

hd are either

xplanatory (e.g. <integer>) or explained in accompanying text (e.g. <item>, where item is .

.). Literals in

all upper case denote themselves as in DM, BP, EV, NIL, PHYSICAL, etc. The literal characters :, /, (, and )

are denoted by “”, “/

(“ and “)” respectively. Where more than one choice is possible for a denotation, these

are separated by | (read as or), as in <a> | <b> | <¢c>. Square brackets [ and ] are used for convenience as a
grouping container for one or more different items as in [<duration> <qual>] for the DURATION attribute of an
Enterprise Activity.

Textual descriptions contain a brief definition of that attribute and, where it is felt appropriate, information
providing additional details (shown in italics).

A non-empty list of <item> with an appropriate separator is written as [<item>]+, while a similar possibly empty

list is
[<id>

©I1SO

written as [<item>]e. Within a list denotation, <item> may be further decomposed as in
<multiplicity>]+ or [<measure> | <metric>]e.
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NOTE More formally, the syntax7) for lists is:

— list = non-empty list | possibly-empty list;

— non-empty list = item | item, separator, non-empty list; (* for convenience, abbreviated to [<item>]+ *)

— separator = “;”;(* any equivalent separator character may be used instead of semicolon *)
— possibly-empty list = NIL | non-empty list; (* for convenience, abbreviated to [<item>]e *)
EXAMPLE

From the Domjain template, a Design Authority with values of Organization Role and possibly also Organization Mdnit would

be expressed ps [[<identifier> “/* <name>] [NIL|”:’<identifier> “/” <name>]]

From the Capability template, data_store; id_1006453 would be valid for “[<id>]+, where <id> is one of <identifier> |

<name> of Capability instances”. (NIL would not be valid.)

From the Entgrprise Activity template, NIL or max_load = 10Kg; max_temp =100C would _be yalid for “[<constrgint>]®

imposed on the Enterprise Activity instance”.

Some further ¢xamples follow (two- or three-letter codes refer to construct label, followed-by attribute name), progréssing

from simpler t¢ more complex cases:

EO: Nature of Object

CA: Capabilities and capability attributes

CA: Included Capabilities
CA: Fungtion Related
CA: Entity Related

DM: Objdctives

EV: Objeft Views

EV: Gengrated_by

BP: Objeft View Inputs

EA: Ending Statuses

PHYSICAL | INFORMATION

[<Capability instance>]+
[<capability attribute>]e
[<capability attributex]»

[<objective>]+, strategic and operational business objectives of the Domain instarjce
[<origin> ;" <identifier> “/” <name>]+ of Object View instance defining inforrhation
asspciated with occurrences of this Event instance

“.n

[origin> “:” <identifier> “/” <name>]+ of the source of this Event instance

[<origin> “” <identifier> “/” <name>]+ of Object View instances, occurrences of [which
can be received by occurrences of the Business Process instance]

[<value> <priority>]+, ending status values produced by occurrences of this Entdrprise
Activity instance and their significance, where <value> is a mandatory O-arghment

PR: Related_to

predicate and—<priority>—Ts aminteger i a Tange <ITiT, Tmax>"WHere T and Tmax are
integers representing the lowest and highest priorities respectively. By default, highest
priority

[<identifier> “/” <name> <multiplicity>]e, defining the Enterprise Object instances that
are related to this Product instance, qualified by a multiplicity which is one of [0..*] (only
for early modelling phases) or [1..1] or [1..n] or [m..n]

7) See Clause A.2 for a description of the syntax notation used.

18
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6.2 Domain

6.2.1 Purpose

A Domain represents the boundary and the content of an enterprise or a portion of an enterprise for which an
enterprise model is to be created.

6.2.2 Description

Domains shall descrlbe the parts of the enterpnse to be modelled and their relatlonshlps with the external
envir given set of
stratggic and operational business objectives and constraints, and the purposes of the .mg@delling. The
relatipns between strategic and operational objectives should be made visible as much-as gossible. The
Domain inputs and outputs and their origins and destinations define the domain boundaries-and|the relations
betwéen inputs and outputs identify the required functionalities — the business processes of the dpmain.

6.2.3|] Usage
The ¢onstruct Domain is used in all model phases. Its template shall enable

a) the capturing of all inter- and intra-organizational-related information relevant for strategic planning and
dlecision support, and

b) ifs presentation in a form that is understandable by both humans and machines.
The fescriptive attributes and relationships are described“at a level of detail appropriate to the enterprise

modgl phase applicable to the Domain construct’'s usage: The usage of an Object View or Evenft implies that
the apsociated Enterprise Object is also defined at the-model phase and at an appropriate level of detail.

6.2.4] Construct template for Domain

Header

Consftruct label DM

Identffier <mgodel-unique string>

Name [<adjective> <noun> | <noun>], the name of Domain, where <noyn> indicates
the functionality or purpose, and <adjective> optionally indicates the scope

Design Authority [[NIL | “” <identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>{[] of
Organizational Role and Organizational Unit respectively, having|authority to
design or maintain this particular instance

Bod

A1 Descriptives relevant for all enterprise model phases

Description short textual description of the Domain

Businjess Rrocess Descriptions [<name> | <name> <short textual description>]+, name and optionally short
description of the main functionality needed to transform Domain|inputs into
Domain outputs
The Business Processes identified for a Domain construct are those required
to achieve the Domain objectives

Objectives®) [<objective>]+, strategic and operational business objectives of the Domain
instance
Constraints [<constraint>]* imposed on the Domain instance

A2 Descriptives relevant for different enterprise model phases
IA2.1 applicable at concept definition and later phases
Domain Characterization short textual description of the mission, vision and values of the Domain

8) Derived objectives occur in Business Processes, Enterprise Activities, and Decision Centres as well; consistency has
to be assured.
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Domain Operation short textual description of the strategies, policies, operational concepts,
business plans of the Domain
Decisional Authority
Decision Function [<verb> <noun> | <noun>]*, name of the decision function or functions that

belong to the Domain.
A decision function is a set of decision activities or decision centres having
the same category of subjects being handled, such as “manage resources”,
“‘manage products” and “plan production”.
Decision Level [<horizon> <period>]*, where <horizon> and <period> are specified in terms
of days, weeks or years.
<horizon> specifies the time interval upon which a decision taken stands and
<period> specifies the reviewing frequency at the end of which a decisiof
taken is to be revised.
IA2.2 applicgble at requirement definition and later phases

Performancg Indicators [<metric> | <measure>]*, constraint or a textual string identifyirigya methqd.
Performance indicators are defined by identifying the requirédvalue or
method by which achievement of the objectives can be assessed.

B1 Relationships relevant for all enterprise model phases

Inputs/Outputs

Object View Inputs [<origin® > “.” <identifier> “/” <name>]+ of ObjectViews, instances of which
are available for occurrences of the Domain instance

Event Inguts [<origin> “:” <identifier> “/” <name>]+ of alliEvents0), instances of which|can
be received by occurrences of the Domain’ instance

Object View Outputs [<identifier> “/” <name> “:"<destination® >]+ of all Object Views, instances of
which are made available by occurrences of the Domain instance

Event Outputs <identifier> “/” <name> “:"<destination>]+ of all Events, instances of which

can be generated by occurrences of the Domain instance
B2 Relationships relevant for different enterprise model phases

B2.1 applicgble at concept definition and later phases

Not applicable

B2.2 applicgble at requirements definition and later phases

Business Prgcesses [[NIL | <domain>'$;"] <identifier> “/” <name>]+ of Business Processes

contained in this"or a designated Domain instance2)
B2.3 applicgble at design specification.and later phases

Operational Relationships
Operation Responsibility [[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Organizational Role
and.Organizational Unit respectively, having responsibility for operation qgf this

instance

Operation Authority [[<identifier> “/” <name>] [ “:” <identifier> “/” <name>]] of Organizational Role
and Organizational Unit respectively, having authority for operation of thig
instance

9) Here and in the following templates, <origin> denotes the Domain, Business Process or Enterprise Activity that is the
source of the input. In the situation that the <origin> is an external Domain, only the name of the Domain is stated and its
contents are not further defined.

10) It is the responsibility of the tool-supporting model development and maintenance to ensure that the Events listed as
inputs or outputs are compatible with the Generated_by attributes of Event.

11) Here and in the following templates, <destination> denotes the Domain, Business Process or Enterprise Activity that
is to receive the output.

12) It is the responsibility of the tool-supporting model development and maintenance to ensure that the Business
Processes listed here are compatible with the Where_used attribute of Business Process.
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Business Process

Purpose

The Business Process represents all or part of the domain functionalities, its internal structure and its dynamic
behaviour.

6.3.2 Description

A Business Process construct shall describe the functionalities needed to produce a desired result that
satisfies one or more business objectives derived from business objectives defined for the enter
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6.3.4

rise domain.

result emerges from transformations or combinations, or both, of entities into new entities
5 which require appropriate control and functional capacity.

mposed according to modelling criteria (reduction of complexity) and the needsiof operation
control. These internal functionalities shall be characterized as combinations of constitu

hdencies described by behavioural rules, which capture the process dynamics.

fesult of a Business Process shall be observable or quantifiable'3).(It can result in material
dustrial products), or information entities (such as orders, . decuments or data), or ney
sses, or can be defined as the achievement of one or more designated objectives.

Usage

¢onstruct Business Process is used in all model phases. Its template shall enable

the capturing of all process-related information-relevant for model-based planning and deci
and monitoring and control of operational processes, and

ifs presentation in a form that is understandable by both humans and machines.

construct shall identify all canstituent Business Processes or Enterprise Activities, or
sent the decomposition of the Business Process functionality into a number of ordered tr
s, thus capturing relevantrintermediate conditions of the entities to be changed. The cq
ibe in its behaviouraj-rufe set attribute the logical binding of its Business Processes
ties, or both, to the behavioural rules connecting these intermediate conditions, i.e. the logi
hsformation functions:

Construct template for Business Process

or into new

internal structure of a Business Process shall be described in terms of a(set of fuinctionalities,
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s5ion support,
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Head
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Ident]
Name

Design Authority

er

truet label BP

fier <model-unique string>

optionally qualifies the Business Process instance

Role and Organizational Unit respectively, having the authority to
maintain this particular instance

[<adjective> <noun> | <noun>], name of Business Process instance, where
<noun> indicates the scope of the Business Process, and <adjective>

[[<identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>]] of Organizational

design or

13) However, in contrast with an Enterprise Activity, the template for a Business Process does not contain an ending

statu

s. Process completion is signalled by a behavioural rule FINISH action and possible exception.
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Body

Description
Objectives

Constraints

Declarative H
Behavioural

Priority14)

B1 Relation
\Where_used

B2 Relation

Operational

Performance Indicators

A1 Descriptives relevant for all enterprise model phases

textual description of functionalities and desired result

[<objective>]+, strategic and operational business objectives to be fulfilled by

the Business Process instance

\A.2 Descriptives relevant for different enterprise model phases
\A2.1 applicable at concept definition and later phases

Not applicable

\A2.2 applicable at requirements definition and later phases

[<constraint>]* imposed on the Business Process instance
[<metric> | <measure>]* by which achievement of the objectives can be

Rules
Rule Set

IA.2.3 applicpable at design specification and later phases

B2.2 applicgble at requirements definition and later phases

B2.3 applicgble at design-specification and later phases

Relationships

Operation Responsibility

s5hips relevant for all enterprise model phases
[<identifier> “/” <name>]* of the Domain employing this Business Proces$

5hips relevant for different enterprise model phases
B2.1 applicgble at concept definition and later phases

assessed
[<rule>]*, declarative rules applicable to this Business Process instance

[<behavioural rule>]+, expressed using the syntax as defined in 6.3.5 ang

Annex A.

<integer> in a range <min, max> where min and max are.integers
representing the lowest and highest priorities respectively

instance

Not applicable

Part_of [<identifier> “/” <name>]* of Busifiess Process instances in which this
particular instance is involved.in an aggregation.
The name of the Business Process instance being defined cannot be used in
the list
Consists_of [<identifier> “/” <name=]+ of all Business Process and Enterprise Activity
instances of which this Business Process instance is the aggregate
Inputs/Outputs
Object View Inputs [<origin> “” <identifier> “/” <name>]+ of Object Views, instances of which are
available foroccurrences of the Business Process instance]
Event Inguts [<origin® ™" <identifier> “/” <name>]+ of all Events'9), instances of which|can
be rec¢eived by occurrences of the Business Process instance
Object View Outputs [<identifier> “/” <name> “:"<destination>]+ of all Object Views, instances pf
which are made available by occurrences of the Business Process instarjce]
Event Outputs [<identifier> “/” <name> “:"<destination>]+ of all Events, instances of whi¢h

can be generated by occurrences of the Business Process instance

[[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Organizational Role
and Organizational Unit respectively, having responsibility for operation df this

instance

Operation Authority

[[<identifier> "/ <name>]| ™" <identifier> "/" <name>]| of Organizational
and Organizational Unit respectively, having authority for operation of this
instance

ole

14) Priority attributes are used at run-time to select which Business Process to activate first in the case of more than one
Business Process being initiated by a Behavioural Rule set. They are also used to guide allocation of Resources to
Enterprise Activities.

15) It is the responsibility of the tool-supporting model development and maintenance to ensure that the Events listed as
Inputs or Outputs are compatible with the Generated_by attributes of Event.
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6.3.5 Behavioural rules

6.3.5.1 Purpose
The purpose of the behavioural rules is
a) to identify the start of the main Business Process, and

b) describe the logical sequencing relationships of constituent Business Processes or Enterprise Activities,
or both.

6.3.5|12 Description

The pehaviour of a Business Process shall be described in its behavioural rule set attributg by a set of
behayioural rules which control the sequence of constituent Business Processes and“\Enterprise Activities.
Annex A provides a detailed description and syntax for these rules.

NOTH In contrast, the specification of the internal behaviour of an Enterprise Activity (the sequencing of its set of
functipnal operations) is considered to be an implementation issue beyond the scope-ef-this International Stgndard.

The Ipgical sequencing may be more or less deterministic, correspondingto:

— well-structured processes, i.e. processes for which the expected result is known and the [sequence of
¢onstituent Business Processes or Enterprise Activities, ar both, is completely defined (angl necessarily
deterministic);

emi-structured processes, i.e. processes for which\the expected result is known and the|sequence of
onstituent Business Processes or Enterprise Activities, or both, will be known only at rup-time (semi-
eterministic); and

=S 7.\

— i[l-structured processes, i.e. processes, for which neither the result nor the sequence df constituent
Business Processes or Enterprise Activities, or both, is completely known (non-deterministic)

6.3.5|3 Usage

The goncept of behavioural rules’is used in the requirements definition phase and later phasgs. The rules
shall lenable

a) the capturing of all.the conditions that control the sequencing and the dynamic behaviourl of Business
Processes, and

b) their presentation in a form that is understandable by both humans and machines.

6.4 | Enterprise Activity

6.4.1 Purpose

An Enterprise Activity represents the part of process functionality that is needed to realize a basic task within a
Business Process of an enterprise domain. Enterprise Activities are the lowest level constituents of a
Business Process (see 6.3) defined according to required user objectives for operational monitoring and
control.

6.4.2 Description
An Enterprise Activity construct shall identify all things required for and produced by the execution of a

particular task, which transforms function input(s) into function output(s) using control, operational role and
resource inputs and optionally producing control, operational role and resource-related information outputs.
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The latter shall contain status information on the execution of the task as they relate to the activity itself and
the resource, respectively. Operational Role inputs identify required skills to be provided by assigned Person
Profiles. Resource inputs shall identify the required and provided capabilities, respectively.

6.4.3 Usage

The construct Enterprise Activity is used in the requirements definition phase and later phases. lts template
shall enable the capturing of all relevant information (inputs and outputs) needed and created in

a) the execution of the identified functionality, and

b) model-bpsed planning and decision support, and monitoring and control of operational processes.
Such information should be presented in a form that is understandable by both humans and machings. In
addition, the [template shall identify all constituent functional operations, which represent the decompositjon of
the Enterprisf Activity functionality and are needed for Resource and Operational Role assignments.

The Enterprige Activity required capability should be matched by the Capability of the Resources that should
be supplied.

6.4.4 Condtruct template for Enterprise Activity

Header

Construct label EA

Identifier <model-unique string>

Name [<verb> <adjective> <noun> | <verb> <noun> | <verb>], name of Enterpr|se

Activity instance, where <verb>“characterizes the imperative nature of the
Enterprise Activity, <adjective>and <noun> are optional qualifier and scope
indications respectively of\the Enterprise Activity
Design Authority [[<identifier> “/" <name>] [NIL | “:” <identifier> “/” <name>]] of Organizatignal
Role and Organizational Unit respectively, having authority to design or
maintain this particular instance.

Body
A1 Descriptjves relevant for all enterprise model phases

Not applicable

A2 Descriptjves relevant for different'enterprise model phases
\A2.1 applicgble at concept definition-and later phases
Not-applicable

\A2.2 applicgble at requirements definition and later phases

Description textual description

Activity Behgviour textual description of the algorithm16) specifying the control flow of the
functional operations of which this Enterprise Activity is comprised — see
6.4.5

Objectives [<objective>]+, operational business objectives to be fulfilled by the
Enterprise Activity instance

Constraints [<constraimt>f*imposed omthe Enterprise Activity instamce—————————

Performance Indicators [<metric> | <measure>]* by which achievement of the objectives can be
assessed

16) The control flow of these subtasks, collectively called activity behaviour, can be defined in an algorithm which
describes the input/output conditions for sequence control of the Functional Entities involved in the execution of the
Enterprise Activity. The specification of the algorithm is considered to be an implementation issue beyond the scope of this
International Standard.

24 © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=bb28219d6cf530af7f6d84f9b015f912

ISO 19440:2007(E)

IA2.3 applicable at design specification and later phases

Consists_of [<functional operation> | <functional operation> “(“ [<param>]+ “)"]+,
instances of which this Enterprise Activity instance is the aggregate?)
Each functional operation is identified by a functional operation name and its
input and output arguments; this name is to be unique within the scope in
which it is defined and used

Inputs/Outputs

Ending Statuses [<value> <priority>]+, ending status values produced by occurrences of this
Enterprise Activity instance, where <value> is a mandatory 0-argument
predicate and <priority>18) is an integer in a range <min, max> where min
and max are integers representing the lowest and highest priorities
l respectively. By default, highest priority

Duration [<duration> <qual>], attribute pairs defining the duration of Gocufrences of

the Enterprise Activity instance, where <qual> is a code represerjting one of

‘average’, ‘minimum’, ‘maximum’, ‘actual’

B1 Relationships relevant for all enterprise model phases

Not applicable

B2 Relationships relevant for different enterprise model phases

B2.1\applicable at concept definition and later phases

Not applicable

B2.2|applicable at requirements definition and later phases

Where used [<identifier> “/” <name>]+ of Business{Process employing this Erfterprise
Activity
Inputls/Outputs
Flunction Inputs [<origin> “” <identifier> “/” <name>]+ of Object View instances dgscribing
input information to be processed by this Enterprise Activity instaI-wce
Control Inputs [<origin> “” <identifier>*{%'<name>]+ of Object View instances dgscribing

input information providing run-time data used but not modified by
occurrences of this.Enterprise Activity instance
Rlequired Operational Roles [<identifier> “/” <name>]+ of Operational Roles defining required pperational
capabilities of‘eccurrences of this Enterprise Activity instance
Operational Role inputs identify required skills to be provided by Person
Profiles(see 6.15).

Reequired Capabilities [<identifier> “/” <name>]+ of Capability defining required capabilifies of
occurrences of this Enterprise Activity instance
Flnction Outputs [<identifier> “/” <name> “:"<destination>]+ of Object View instances

describing the information outputs produced by occurrences of this Enterprise
Activity instance
The function outputs contain status information on the execution pf the task
and subtasks as they relate to the activity and associated resourges.

Ifput Events [<origin> “” <identifier> “/” <name>]+ of all Events9), instances qf which can
be received by occurrences of the Enterprise Activity instance
Qutput Events <identifier> “/” <name> “:”<destination>]* of all Events, instances|of which can

be generated by occurrences of the Enterprise Activity instance
B2.3|applicable at design specification and later phases
Inputis/Qutputs

Operational Role Outputs  [<identifier> “/” <name> “"<destination>]* of Object View instances describing

the relevant information for Operational Roles after the execution of
occurrences of this Enterprise Activity instance

17) The way in which the functional operations required by an Enterprise Activity are matched to the Functional Entities
that can execute them is an implementation issue outside the scope of this International Standard.

18) As for Business Processes, priority is used at run-time to select which Business Process or Enterprise Activity to
initiate first when the completion times of two Enterprise Activities are complete within the same interval of observable time.

19) It is the responsibility of the tool-supporting model development and maintenance to ensure that the Events listed as
inputs or outputs are compatible with the Generated_by attributes of Event.
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Control Outputs

Resource Inputs

Resource Outputs

Operational Relationships
Operation Responsibility

“,n

[<identifier> “/” <name> “:"<destination>]* of Object View instances describing
the status information of the Enterprise Activities after the execution of
occurrences of the Enterprise Activity instance

[<origin> “” <identifier> “/” <name>]+ of Resource instances required by
occurrences of this Enterprise Activity instance20)

Resource inputs identify the provided capabilities (see 6.10 and 6.11)
[<identifier> “/” <name> “:"<destination>]* of Object View instances describing
the status information of Resources after the execution of occurrences of the
Enterprise Activity instance

[[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Organizational Role

Operation Authority

and Organizational Unit respectively, having responsibility for operation ¢f
this instance
[[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Organizatienal Role
and Organizational Unit respectively, having authority for operation of this
instance

6.4.5 Func|

6.4.5.1

A functional
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6452 D

To enable
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Purpose

operation represents a part of the functionality of an_Enterprise Activity, which has
into a number of ordered transformation functions.
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tions
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construct. E4ch functional operation shall be defined\in the operation set of one or more Functional Entitig¢s.
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International S
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6.5 Evenl1
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of functional operation is used in the design specification phase and later phases.

e control flow of these subtasks, collectively called activity behaviour, can be defined in an algoritjm?2),

s the input/output congditions for sequence control of the Functional Entities involved in the execution
vity. The specification of the algorithm is considered to be an implementation issue beyond the scope

tandard.

of the
Df this

s International Standard does not specify a language or form of representation for the control flow alggrithm.

6.5.1

Purpose

The purpose of the Event construct is to capture reason, origin and destination of an event.

20) It is the responsibility of the designer with supporting tools to ensure that these Resources include at least those
specified as able to provide the required capabilities.

21) This is in contrast to Business Processes whose behaviour is specified by Behavioural Rules as specified in 6.3.3.

26
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6.5.2 Description

An Event shall represent the initiation of a state change in the enterprise or its environment, to be used to
initiate the execution of one or more processes, and hence shall activate Business Processes or Enterprise
Activities, or both, by initiating the processing of the behavioural rule set associated with a Business Process
(see also 6.3.5).

An Event is also used to signal an occurrence of significance to a Domain.

6.5.3 Usage

The §onstruct Event is used Iin all model phases. Tts template will capture the event-relevant infprmation and
present it in a form that is understandable by both humans and machines.

NOTH Some Events might simply be signals that something has occurred while others hayeassociated information
that will be conveyed by an Object View, e.g. representing an Order (see the example in E.4.2.5),

EXAMPLE Event: arrival of customer order (customer order information).

Every Event is a unique occurrence. However, Events shall be given a nanie, which may be qualified by an
adjedtive, to indicate some specific structure and behaviour.

6.5.4| Construct template for Event

Header

Construct label EV

Idenifier <model-unique string>

Namg [<adjective> <noun>:i<noun>], name of the Event instance, where <noun>

indicates the entity*Causing the Event, and <adjective> is an optipnal
qualifying attribute
Design Authority [[<identifier> “/*<name>] [NIL | “:” <identifier> “/” <name>]] of Organizational
Role and Q@rganizational Unit respectively, having authority to degign or

maintain this particular instance.

Bod
A1 Descriptives relevant for all-enterprise model phases
Desdription textual description

A2 Descriptives relevant for different enterprise model phases
A2.1|applicable at concept definition and later phases

Not applicable

A2.2\applicable atrequirements definition and later phases
Not applicable

A2.3|applicable’ at design specification and later phases
Timestamp <yy.mm.dd:hh.mm.ss:mmm>, data type defining date and time tq be
provided at occurrence creation time.
Timestamp has a fixed value, which is a data type for date and time (and
cannot be changed because it is known by the system).

Priority22) <integer> in a range <min>, <max> where min and max are integers
representing the lowest and highest priorities respectively. By default, highest
priority

B1 Relationships relevant for all enterprise model phases

Object Views [NIL|<origin> “” <identifier> “/” <name>]* of Object View instance defining
information associated with occurrences of this Event instance

Generated_by [<origin> “” <identifier> “/” <name>]+ of the source of this Event instance

22) As with Business Processes, Priority is used at run-time to select which Business Process or Enterprise Activity to
initiate first when near-simultaneous Events occur.
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Initiates

“,n

[<identifier> “/” <name>
this Event instance?3)

B2 Relationships relevant for different enterprise model phases
B2.1 applicable at concept definition and later phases

Not applicable

B2.2 applicable at requirements definition and later phases

Not applicable

B2.3 applicable at design specification and later phases
Operational Relationships
Operation Responsibility

[[<identifier> “/” <name>] [

<destination>]+ of the destination that can receive

<identifier> “/” <name>]] of Organizational Role

Operation Authority

this instance
[<identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>]] of Organizatio
Role and Organizational Unit respectively, having authority for operation
this instance

and- Organizational-Unit respectivel\rhavingresponsibilitvfor opetrationof
oG- HgaiHZaHoRa- S hRtHespecte;RavHRgFeSpoRsSibHtyYHor-opefratohR
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Dse
of the Enterprise Object construct is to describe those characteristics (attributes and rela

i to provide for selection of relevant parts (Object Views) that'are to be identified in the mod
used during the operational phase.

ription

e Object shall represent the common characteristics from an information viewpoint of a thin
tity) as it exists during its lifetime. Its usage,shall be restricted to those situations where on

tional
elling

g (an
y the

information gspects of the entity under considerationare relevant.

6.6.3 Usa
The construgt Enterprise Object is used jmall model phases. Its template shall enable

a) the capfuring of all relevant information and relations that are needed for model-based planning and

decision|support, monitoringtand control of operational processes and their execution, and

b) its presgntation in a form that is understandable by both humans and machines.

that
B the

The entry “Nlature of{Object”’ shall be used to express an Enterprise Object’'s primary characteristid
determines how easily it can be transported, replicated, etc. The term is to be used to differentiat
information flow from the physical flow among Enterprise Activities.

6.6.4 Construct template for Enterprise Object

Header

Construct label EO

Identifier <model-unique string>

Name name of the Enterprise Object instance

23) It is the responsibility of the tool-supporting model development and maintenance to ensure that the Generated_by
attributes are compatible with the Origin/Destination Event lists of Domain, and the Input/Output lists of Business Process
and Enterprise Activity.

28 © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=bb28219d6cf530af7f6d84f9b015f912

ISO 19440:2007(E)

Design Authority [[<identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>]] of
Organizational Role and Organizational Unit respectively, having authority
to design or maintain this particular instance

Body

A1 Descriptives relevant for all enterprise model phases

Description short textual description

Nature of Object PHYSICAL | INFORMATION

Properties [<property_name> = <property_value>]+, elements representing properties
and their values for the entity represented by the Enterprise Object
instance

Constraints [<constraint>]* imposed on selected named attributes of the Enterprise

Ae Object instance<*)
A2 Descriptives relevant for different enterprise model phases

IA2.1|applicable at concept definition and later phases
Not applicable
IA2.2|applicable at requirements definition and later phases

Integfity Rules [<integrity rule>]* applicable to attributes of the.Enterprise Objgct instance
in the requirements definition phase
B1 Relationships relevant for all enterprise model phases
Clas$ Relationships — list of Enterprise Object relationships in the form:
Specialization_of [<identifier> “/” <name>]* of Enterprisé-Objects that are generdlizations of
this particular instance?2).
The name of the Enterprise Object instance being defined canpot be used
in the list
Part_of: [<identifier> “/” <name>]e.of Enterprise Object instances in whigh this
particular instance is involved in an aggregation.
The name of the Enterprise Object instance being defined canpot be used
in the list
Cpnsists_of: [<identifier> “/"<name>]* of all Enterprise Object instances of yhich this
Enterprise @bject instance is the aggregate.
The name'of the Enterprise Object instance being defined canpot be used
in the-list26).
Related_to [ <identifier> “/” <name > <muiltiplicity> ]*, defining the Enterpri$e Object
instances that are related to this Enterprise Object instance, and where
multiplicity is one of [0..*] (only for early modelling phases) or [1..1] or 1..%]
or [m..n].
B2 Relationships relevant for different enterprise model phases
B2.1\applicable at concept definition and later phases
Not applicable
B2.2|applicable at requirements definition and later phases
Not applicable
B2.3|applicable at design specification and later phases
Opergtional-Relationships
Operation Responsibility [[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Organizational
Rale and Organi7m‘inna| Unit rpcppr‘tivply having rpqpnncihili’r for
operation of this instance
Operation Authority [[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Organizational
Role and Organizational Unit respectively, having authority for operation of
this instance

24) lt is the responsibility of the tool-supporting model development and maintenance to ensure that attributes referred to
in constraints and integrity rules are consistent with the attributes as defined for the construct instances involved.

25) This implies that this Enterprise Object inherits all descriptives and relationships from its generalization(s).

26) Here, as for other Constructs where both Part_of and Consists_of are used, it is accepted that these are dual
relationships; depending on the purposes of the modeller, either or both may be used. In the latter case, it is the
responsibility of the modelling tool to ensure the consistency of selected attributes.
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6.7 Enterprise Object View (Object View)

6.7.1 Purpose
The purpose of an Object View construct is to enable the identification of relevant attributes from a particular

Enterprise Object as required by a Domain, a Business Process, or an Enterprise Activity for the definition of
their inputs and outputs.

6.7.2 Description

constraints dnd integrity rules?7)) of an Enterprise Object. Object Views shall also be used to convey any
information that may be associated with an Event including lists identifying Enterprise Objects-for yhich
Organizationpl Units have responsibility or authority, or both, and which are affected by decisions’madle by
Decision Centres.

6.7.3 Usa
The construgt Object View is used in all model phases. Its template shall enable

a) the captpring of relevant information needed for strategic planning and decision support, monitoring and
control df operational processes, and

b) its presgntation in a form that is understandable by both humans and machines.

NOTE THe term “Enterprise Object View” is usually shortened to “Object View”.

6.7.4 Congdtruct template for Object View

Header

Construct label ov

Identifier <model-unique-stting>

Name name of the Object View instance

Design Authority [[<identifier>."/" <name>] [NIL | “:” <identifier> “/” <name>]] of Organizatignal
Role and Organizational Unit respectively, having authority to design or
maintain this particular instance

Body

A1 Descriptjves relevant for all-€nterprise model phases

Description short textual description

Properties [<property_name><property value>]+, elements representing properties|and

their values of the Object View instance (a selection of the attributes of the
Enterprise Object instance to which the Object View instance applies)
Constraints [<constraint>]* imposed on selected attributes of the Enterprise Object
instance from which the Object View instance is derived
A2 Descriptjves relevant for different enterprise model phases
\A2.1 applicable at concept definition and later phases
Not applicable
\A2.2 applicable at requirements definition and later phases
Integrity Rules [integrity rule]* applicable to the selected attributes of the Enterprise Object
instance from which the Object View instance is derived
B1 Relationships relevant for all enterprise model phases
Enterprise Object [<identifier> “/” <name>] of the Enterprise Object instance from which the
Object View instance is derived

27) These are contained in Part A of the body of the template. It is the responsibility of the tool-supporting model
development and maintenance to ensure that constraints and integrity rules are consistent.
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Events [<identifier> “/” <name>]* of Event instance associated with this Object View
instance
B2 Relationships relevant for different enterprise model phases
B2.1 applicable at concept definition and later phases
Not applicable
B2.2 applicable at requirements definition and later phases
Not applicable
B2.3 applicable at design specification and later phases
Operational Relationships
Operation Responsibility [[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Organizational Role
and Organizational Unit respectively, having responsibility for operation of
this instance

Qperation Authority [[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Organizptional Role
and Organizational Unit respectively, having authority for operati¢n of this
instance

6.8 | Product

6.8.1] Purpose

The purpose of the Product construct is to describe all intermediate{stages of product life cycles with regard to
both material and informational aspects.

6.8.2| Description

A Pr¢duct shall represent the products and specializations thereof, whose fabrication and sale |is the aim of
the gnterprise. A Product is a specialization of thelEnterprise Object construct for which integyity rules are
valid ffor all phases, and having a distinguishing construct label to reflect its purpose and usage.
By particularization and specialization of attributes, Product subclasses shall be defined to meet the specific

requirements of a certain branch of industry or particular enterprise. Complex product structyres shall be
represented by Part_of relationships between well-distinguished Product subclasses.

6.8.3| Usage
The ¢onstruct Product is used in all model phases. Its template shall enable

a) the capturing of~all product-related information relevant for strategic planning and decigion support,
monitoring and’eontrol of operational processes, and

b) ifs presentation in a form that is understandable by both humans and machines.

Depgnding on the level of detail, all Product stages relevant to the manufacturing process shall pe described
as inputs/outputs of Enterprise Activities and their logical sequence representing the processing df the Product.

6.8.4 Construct template for Product

Header

Construct label PR

Identifier <model-unique string>

Name name of the Product instance

Design Authority [[<identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>]] of Organizational
Role and Organizational Unit respectively, having authority to design or
maintain this particular instance
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Body

A1 Descriptives relevant for all enterprise model phases

Description short textual description

Nature of Object PHYSICAL | INFORMATION

Properties [<property_name><property value>]+, elements representing properties and
their values of the Product instance as for Enterprise Object

Constraints [<constraint>]* imposed on attributes of the Product instance.

A2 Descriptives relevant for different enterprise model phases
\A2.1 applicable at concept definition and later phases

Not applicable
\A2.2 applicable at requirements definition and later phases

Integrity Rulgs [<integrity rule>]* applicable to attributes of the Product instance28).
B1 Relationships relevant for all enterprise model phases
Class Relatignships — list of Product relationships in the form:

Specializgtion_of [<identifier> “/” <name>]* of Product classes which are a generalization df this
particular instance.
The name of the Product instance being defined cannot be“tsed in the ligt
Part_of: [<identifier> “/” <name>]* of Product instances in which this particular
instance is involved in an aggregation.
The name of the Product instance being defined.¢annot be used in the Iig
Consists |of: [<identifier> “/” <name>]* of all Product instarices of which this Product
instance is the aggregate.
The name of the Product instance being defined cannot be used in the I3
Related_{o [ <identifier> “/” <name> <multiplicity> 1*, defining the Enterprise Object
instances that are related to this Preduct instance, qualified by a multiplidi
which is one of [0..*] (only for early-modelling phases) or [1..1] or 1..n] or
[m..n]
B2 Relation$hips relevant for different enterprise modelphases
B2.1 applicdble at concept definition and later phases
Not applicable
B2.2 applicgble at requirements definition and later phases
Not applicable
B2.3 applicgble at design specification and later phases
Operational Relationships

Operation Responsibility [[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Organizational Role
and Organizational Unit respectively, having responsibility for operation qf
this_instance

~~

~

—

y

Operation Authority [[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Organizational Role
and Organizational Unit respectively, having authority for operation of thig
instance

6.9 Order

6.9.1 Purpose

The purpose of an Order construct is to describe what has to be done, which products are to be produced,
which resources are to be used, and what purchases have to be made.

28) Here, as for other Constructs where both constraints and integrity attributes are used, it is accepted that these are
dual relationships; depending on the purposes of the modeller, either or both may be used. In the latter case, it is the
responsibility of the modelling tool to maintain consistency.
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6.9.2 Description
An Order shall represent an instruction from one authority to other authorities for performance of an operation.

An Order is a specialization of the Enterprise Object construct for which integrity rules are valid for all phases,
and which has a distinguishing construct label to reflect its purpose and usage.

6.9.3 Usage
The construct Order is used in all model phases. Its template shall enable

a) the capturing of all order-related information relevant for strategic planning and decision support,
rfnonitoring and control of operational processes, and

b) ifs presentation in a form that is understandable by both humans and machines.

The Order shall be as exact as necessary, i.e. all information for the execution of the opéeration that cannot be
supplied by the responsible Organizational Unit shall be provided.

send|ng an Order to the Organizational Unit that is responsible for the ‘correct execution of the Business
Procg¢ss. Within an enterprise, many different kinds of Orders with different associated information may be
defingd (e.g. customer order, manufacturing order, etc.).

TherI are different possibilities to describe what is expected and how this\is' to be achieved| such as by

NOTH An association of an Order with an Event is represented by an Object View, as described [n E.4.2.1 and
E.4.2]5.

6.9.4| Construct template for Order

Header

Construct label OR

Identffier <model-unique-string>

Name name of the Order instance

Design Authority [[<identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>]] of Organizational

Role and Organizational Unit respectively, having authority to desgign or
maintain this particular instance

Description short textual description
Nature of Object PHYSICAL | INFORMATION

Properties [<property_name><property_value>]+, elements representing properties and
their values of the Order instance as for Enterprise Object
Consfraints [<constraint>]* imposed on attributes of the Order instance

Integrity Rules [<integrity rule>]* applicable to attributes of the Order instance29).
B1 Relationships relevant for all enterprise model phases
Class Relationships — list of Order relationships in the form:
Specialization_of [<identifier> “/” <name>]* of Order classes that are a generalization of this
particular instance.
The name of the Order instance being defined cannot be used in the list

29) Here, as for other Constructs where both constraints and integrity attributes are used, it is accepted that these are
dual relationships; depending on the purposes of the modeller, either or both may be used. In the latter case, it is the
responsibility of the modelling tool to maintain consistency.
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Part_of: [<identifier> “/” <name>]* of Order instances in which this particular instance
is involved in an aggregation.
The name of the Order instance being defined cannot be used in the list
Consists_of: [<identifier> “/” <name>]* of all Order instances of which this Order instance
is the aggregate.
The name of the Order instance being defined cannot be used in the list
Related to

[ <identifier> “/” <name > <multiplicity> ]*, defining the Enterprise Object

instances that are related to this Order instance (such as Product), qualified

by a multiplicity which is one of [0..*] (only for early modelling phases) or
[1.1]or[1..n] or [m..Nn]

B2 Relationships relevant for different enterprise model phases

Operational

Operation Responsibility

Operation Authority

B2.1 applicdble at concept definition and later phases

Not applicable

B2.2 applicgble at requirements definition and later phases

Not applicable

B2.3 applicgble at design specification and later phases

Relationships

[[<identifier> “/" <name>] [ “.” <identifier> “/” <name>]}of Organizational §
and Organizational Unit respectively, having responsibility for operation d
this instance

[[<identifier> “/" <name>] [ “:” <identifier> “/” <name>]] of Organizational §
and Organizational Unit respectively, having.authority for operation of thi
instance

Role

Role

D

6.10 Resourrce

6.10.1 Purp

The purpose
informationa

pSe

of the Resource construct is to classifynand describe in terms of capabilities all materig
aids in an enterprise, such as machining equipment, tools and facilities, equipment for

processing, documents and files containing gepmetrical, material and informational characteristics, whic

required to e

6.10.2 Desc

A Resource
required cap
enterprise to
the attribute

provided

provided

xecute, enable or support the execution of Enterprise Activities in an enterprise.
ription

shall represent some. or/all of the capabilities provided for an Enterprise Activity according
bbilities, where these-capabilities are those of any device, tool or means30) at the disposal

broperties and adds new attributes:
operational roles, and

capability.

and
data
h are

to its
bf the

produce goods-ar-services. A Resource is a specialization of Enterprise Object that speciglizes

The resulting construct template has a distinguishing construct label to reflect its purpose and usage.

For each kind of Resource, all relevant qualities and services of that Resource shall be described in terms of a
Capability (see 6.11), related to its ability to complete functional operations in the enterprise and its availability
for, and constraints on, carrying out those tasks. The corresponding functions for acquiring or preserving the
ability and the availability respectively (i.e. preparation, provision, servicing), as well as the logical sequence of

these functio

ns, should also be described.

30) In this context “means” includes software and datasets, such as a STEP file. It does not include human resources,
which are instead represented by Personal Profiles and specializations thereof.

34
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6.10.3 Usage
The construct Resource is used in the design specification phase and later phases. Its template shall enable

a) the capturing of all resource-related information relevant for planning and decision support, monitoring
and control of operational processes, and

b) its presentation in a form that is understandable by both humans and machines.

The description of 6.10.2 also implies some possible subclasses of Resource that have to be specialized and
specified for a particular enterprise.

6.10.|4 Construct template for Resource

Header

Congftruct label RE

Identjfier <model-unique string>

Nam <name> of the Resource instance

Design Authority [[<identifier> “/” <name>] [NIL | “:” <identifier>.*/" <name>]] of Organizational
Role and Organizational Unit respectively, having authority and résponsibility
to design or maintain this particular instance

Bod

A1 Descriptives relevant for all enterprise model phases

Not applicable

A2 Descriptives relevant for different enterprise model phases
IA2.1|applicable at concept definition and later phases

Not applicable

IA2.2|applicable at requirements definition and later'phases
Not applicable

IA2.3|applicable at design specification and later phases

Description short textual description
Natufe of Object PHYSICAL ) INFORMATION
Properties [<property’ name><property_value>]+, elements representing properties and

their values of the Resource instance
These properties define necessary descriptive characteristics otHer than
those that are task-related®!); example property_names might be location,
when installed, book value
Consfraints [<constraint>]* imposed on the above attributes of the Resource |nstance
Integfity Rules [<integrity rule>]* applicable to the above attributes of the Resoufce instance
B1 Relationships relevant for all enterprise model phases

Not applicable

B2 Relationships relevant for different enterprise model phases
B2.1\applicable at concept definition and later phases

Not applicable

B2.2|applicable at requirements definition and later phases

Not applicable

B2.3 applicable at design specification and later phases

Provided Operational Roles  [NIL | <identifier> “/” <name>]* of the Operational Roles providing human
capabilities to operate this Resource instance

Provided Capability [<identifier> “/” <name>] of the Capability defining the provided capabilities of
this Resource instance.
Resource (unlike a Functional Entity, see 6.12) provides only a single
capability

31) Attributes that are task-related are contained within the associated Capability.
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Class Relationships — list of Resource relationships in the form:

Specialization_of: [<identifier> “/” <name>]* of Resource classes which are a generalization of

this particular instance.

The name of the Resource instance being defined cannot be used in the list
Part_of: [<identifier> “/” <name>]* of Functional Entity instances of which this

Resource is involved in an aggregation]

The name of the Resource instance being defined cannot be used in the list
Consists_of: [<identifier> “/” <name>]* of Resource instances and Functional Entity

instances of which this Resource instance is the aggregate.

The name of the Resource instance being defined cannot be used in the list
Related_to [ <identifier> “/” <name > <mulfiplicity> ] defining the Fnterprise Object
instances that are related to this Resource instance, qualified by a multiplicity
which is one of [0..*] (only for early modelling phases) or [1..1] or [1=R) 0
[m..n]

Operational Relationships

Operation Responsibility [[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Or@anizational Role
and Organizational Unit respectively, having responsibilityfor operation g¢f
this instance
Operation Authority [[<identifier> “/” <name>] [ “.” <identifier> “/” <name=}} of Organizational Role
and Organizational Unit respectively, having authority to change the
operation of this instance

6.11 Capability

6.11.1 Purppse

A Capability represents the elements of both the capabilities’required by an Enterprise Activity (see 6.4]) and
those providg¢d by a Resource (see 6.10).

A Capability shall describe, by means of capability attributes and other included Capabilities, the functionality
which is neefled and provided to support the' execution of the task to be performed by an Enterprise Adtivity,
and to identify constraints determined-by/the things to be processed (such as safety and security aspects,
certain toolirlg and working space dimensions, data processing/storing and main memory/storage capacity,
etc.) and pogsibly time restrictions.

Capability atfributes shall be-defined in terms of a Resource-dependant attribute and a value, set of valugs, or
permissible range of valuesifor that attribute.

EXAMPLE Maximum/minimum part sizes or weights that can be handled, degree of precision or repeatability, etc.

6.11.3 Usa

The construct Capability is used in the requirements definition phase and later phases. Its template shall
enable

a) the capturing of all Enterprise Activity- and Resource-related information relevant for model-based
planning and decision support, monitoring and control of operational processes, and

b) its presentation in a form that is understandable by both humans and machines.

The Capability required by an Enterprise Activity shall be matched by the provided Capability of the
Resources.
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6.11.4 Construct template for Capability

Header

Construct label CA

Identifier <model-unique string>

Name name of this Capability

Design Authority [[<identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>]] of Organizational
Role and Organizational Unit respectively, having authority to design or
maintain this particular instance

Body

A1 Descriptives relevant for all enterprise model phases

Ae Not applicable

A2 Descriptives relevant for different enterprise model phases
IA2.1|applicable at concept definition and later phases

Not applicable

IA2.2|applicable at requirements definition and later phases
Description short textual description
Funcfion-related Attributes [<capability attribute>]*, identifying and constraining Enterprise Activity-
related attributes required by one or more Reseurce instances
These resource instances are listed in the Where _required attriblite below.

Congtraints [<constraint>]* -imposed on task-related.attributes of one or morg¢ Resource
instances
Integfity Rules [<integrity rule>]* applicable to task-related attributes of one or more

Resource instances
IA2.3|applicable at design specification and later phases
Perfgrmance-related Attributes [<capability attribute>]* identifying and constraining performancejrelated
attributes of one or more‘Resource instances
Opergtion-related Attributes  [<capability attribute>]* identifying and constraining Enterprise Agtivity-related
attributes of one ormore Resource instances
B1 Relationships relevant for all enterprise*model phases

Not applicable

B2 Relationships relevant for different enterprise model phases
B2.1\applicable at concept definition and later phases

Net'applicable

B2.2|applicable at requirements definition and later phases

Capgbilities Included {[<Capability instance>]*, names of included Capability instances

Where_ required [<identifier> “/” <name>]+ of Enterprise Activities that require an instance of
this Capability

\Where provided [<identifier> “/” <name>]+ of Resources that provide instances of|this
Capability

B2.3|applicable\at design specification and later phases
Opergtional Relationships
Qperation*Responsibility [[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Organizptional Role
and Organizational Unit respectively responsible for this instance]
Operation Authority [[<identifier> “/” <name>] [ “.” <identifier> “/” <name=>]] of Organizhtional Role
and Organizational Unit respectively responsible for this instance

6.12 Functional Entity

6.12.1 Purpose
The purpose of Functional Entity is to describe the Operational Roles and Capabilities provided by the

Functional Entity as well as the set of functional operations that can be assigned to it and which it can execute
in a quasi-autonomous mode.
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6.12.2 Description

A Functional Entity shall represent a special type of resource which is able to execute one or more functional
operations and to be a self-sufficient part of the manufacturing system (including all needed ICT capabilities).
A Functional Entity is a specialization of the Resource construct having an additional attribute (operation set)
to list those functional operations, which are able to provide multiple capabilities, and having a distinguishing
construct label to reflect its purpose and usage.

NOTE The ways in which the mapping of Functional Entity to functional operations is to occur, the measures to be
used in making the determination of correspondence, the assurance of capacity and similar implementation issues are
outside the scope of this International Standard.

6.12.3 UsagJe

The construgt Functional Entity is used in the design specification phase and later phases. Its_template| shall
enable

a) the capfuring of all information related to humans and ressources that is relevant for model-hased
planning and decision support, monitoring and control of operational processes, and

b) its presgntation in a form that is understandable by both humans and machines.

6.12.4 Condtruct template for Functional Entity

Header

Construct lael FE

Identifier <model-unique string>

Name <name> of the Functional Entity instance

Design Authority [[<identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>]] of Organizatignal
Role and Organizational Unit respectively, having authority to design or
maintain this particularinstance

Body

A1 Descriptjves relevant for all enterprise model phases

Not applicable

A2 Descriptjves relevant for different enterprise model phases
\A2.1 applicgble at concept definition and later phases

Not applicable

\A2.2 applicgble at requirements definition and later phases
Neot applicable

\A2.3 applicgble at design specification and later phases

Description short textual description
Nature of Object PHYSICAL | INFORMATION
Properties [<property_name><property_value>]+, elements representing properties|and

their values for the Functional Entity instance

These define necessary descriptive characteristics (such as capacity,
location cost drivers _status)

Operation Set [<functional operations>]+ executable by this Functional Entity instance.
Each functional operation is identified by a functional operation name and its
input and output arguments; this name is to be unique within the scope in
which it is defined and used.

Constraints [<constraint>]* imposed on selected named attributes of the Functional Entity
instance
Integrity Rules [<integrity rule>]* applicable to attributes of the Functional Entity instance

B1 Relationships relevant for all enterprise model phases

Not applicable
B2 Relationships relevant for different enterprise model phases
B2.1 applicable at concept definition and later phases

Not applicable
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B2.2 applicable at requirements definition and later phases
Not applicable
B2.3 applicable at design specification and later phases

Provided Operational Role [NIL | <identifier> “/” <name>]* of the Operational Roles providing human
capabilities to operate this Functional Entity instance
Provided Capabilities [<identifier> “/” <name>]* of Capability instances whose aggregate defines

the provided capabilities of this Functional Entity instance.
This shall include its capability to process information for sending, receiving,
processing and (optionally) storing information. A Functional Entity (unlike a
Resource) can provide multiple capabilities.

Class Relationships — list of Functional Entity relationships in the form:

Specialization_of [<identifier> “/” <name>]* of Functional Entity classes which aré
generalization of this particular instance.

The name of the Functional Entity instance being defined‘¢éannot|be used in
the list
Part_of: [<identifier> “/” <name>]* of Resource and FunctionalEntity instgnces of
which this Functional Entity is a part.
The name of the Functional Entity instance being defined cannot|be used in
the list
onsists_of: [<identifier> “/” <name>]* of Functional Entity instances of which fhis
Functional Entity instance is the aggregate.
The name of the Functional Entity instance being defined cannot|be used in
the list
elated_to [ <identifier> “/” <name > <muliiplicity> ]*, defining the Enterprise|Object
instances that are related to this Functional Entity instance, qualified by a
multiplicity which is one_ of\[0..*] (only for early modelling phases)|or [1..1] or
[1..n] or [m..n]

Q

P

Opergtional Relationships
peration Responsibility [[<identifier> “/” <pame>] [ “:” <identifier> “/” <name>]] of Organizptional Role
and Organizatiénal Unit respectively, having responsibility for opgration of
this instance

(@)

Qperation Authority [[<identifier> “/” <name>] [ “.” <identifier> “/” <name>]] of Organizptional Role
and Organizational Unit respectively, having authority for operati¢n of this
instance

6.13| Organizational Unit

6.13. Purpose

The purpose of-the Organizational Unit construct is to describe an identifiable entity together with its position
relatiye to othersuch entities in the enterprise organizational structure.

6.13.R(Description

Organizational Units shall represent the formal, hierarchical or administrative structure of an enterprise, or
some combination thereof. Its content shall be determined by naming the assigned entities for which it has
authority, responsibility, or both. Position in the hierarchy shall be represented by the definition of the
assignments of lower level units to the current unit and its own assignment to higher-level units. The construct
enables multidimensional organization structures (i.e. matrix organizations, network organizations and others)
by allowing multiple relationships to higher-level units.

Each Organizational Unit shall contain at least one relationship to an Organizational Role specifying the
required or provided organizational skills and responsibilities.
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6.13.3 Usage

The construct Organizational Unit is used in all model phases. Its template shall enable the capturing of all
Organization hierarchy-related information relevant for model-based planning and decision support,
monitoring and control of operational processes as well as their execution and its presentation in both human-
and machine-understandable form. The template shall identify all Organizational Units to which this
Organizational Unit is assigned and all Organizational Units and Organizational Roles which are part of this
Organizational Unit.

NOTE 1  The organizational areas that are depicted by an Organizational Unit can be of very different sizes (e.g. the
whole enterprise, a department, a section or a team).

NOTE 2 Ollganizational structures play an important role within enterprises. The structures can describe reporting
profit centres, responsibilities of individuals or teams and the relationships between them.

lines,

6.13.4 Condtruct template for Organizational Unit

Header

Construct label ou

Identifier <model-unique string>

Name [<adjective> <noun>], name of Organizational Unit, where <adjective>
qualifies the Organizational Unit, and <noun>'relates to the scope of the
Organizational Unit

Design Authority [[<identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>]] of Organizatignal
Role and Organizational Unit respectively, having the authority to design|or
maintain this particular instance

Body

A1 Descriptjves relevant for all enterprise model phases

Description textual description of the purpose of the Organizational Unit

A2 Descriptjves relevant for different enterprise model\phases

\A2.1 applicgble at concept definition and later phases
Not applicable
\A2.2 applicgble at requirements definition and.Jater phases
Not applicable
\A2.3 applicgble at design specification and later phases
Organization| Level A textudl description of the level of this Organizational Unit in relation to the
organiization hierarchy32)
5hips relevant for all(enterprise model phases
Not applicable
B2 Relationships relevant for different enterprise model phases
B2.1 applicgble at concept'definition and later phases
Not applicable
B2.2 applicgble at requirements definition and later phases
Not applicable
B2.3 applicgble at design specification and later phases
Operational Authorities and Responsibilities33)
Process-related [<identifier> “/” <name>]* identifying the Domains, Business Processes,

authority/responsibilities: Enterprise Activities, and Events for which this Organizational Unit has
authority or responsibility or both

B1 Relation

32) The consistency of Organization Level use within Organization Unit and Decision Centre is the responsibility of the
implementation tool.

33) The consistency of these responsibilities and the corresponding attributes of the named constructs is the responsibility
of the implementation tool.
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In

R

authority/responsibilities:

authority/responsibilities:

formation-related [<identifier> “/” <name>]* identifying the Enterprise Objects, Object Views,
Products, and Orders for which this Organizational Unit has authority or

responsibility or both
esource-related

authority or responsibility or both

[<identifier> “/” <name>]* identifying the Person Profiles, Resources,
Capabilities and Functional Entities for which this Organizational Unit has

IAssignments
Assigned Organization [<identifier> “/” <name>]+ identifying the Organizational Roles or
Roles /Units Organizational Units or both that are assigned to this Organizational Unit
Assigned to Organization  [<identifier> “/ <name>]* identifying the Organizational Units which have
Units authority or responsibility or both on this Organizational Unit

6.14| Decision Centre

6.14. Purpose

The
funct
Decis

6.14.

Decig
when

The

such
decis
varia

NOTH
The
categ
Horiz
Each

Orga
shall

6.14.

The

purpose of the Decision Centre construct is to describe its contents (in_terms of classes
ons, e€.g. manage products, manage resources, plan production, ‘others) and its relati
ion Centres (the related decisional and information flow) and to Organizational Units.

P Description

ion Centres shall represent the decisional structure of:an enterprise. A decisional structu
the set of decision centres are known and their relations determined.

entities in the enterprise decision structure. The’Decision Centre content shall be determing
ions (and decision-making activities) belonging to the Centre and by decision frame attribute
bles, constraints, etc.).

The details of the Decision Centre content are found in ISO 15704:2000/Amd.1:2005, Annex C.
position of a Decision Centre.in the decisional structure shall be represented by a functi

ory (manage products, mahage resources, plan production, others), the decision level cha

Decision Centre_shall contain at least one relationship to another Decision Centre an
hizational Unit. The relationships between Decision Centres and with Organizational Rol
be described/hy-means of associations in the design specification and later phases.

B Usage

of decisional
bns to other

re is defined

Decision Centre construct shall describe identifiable entities together with their position relative to other

d by a set of
s (objectives,

bnal decision
racterized by

on and Period and its relations to other Decision Centres (the related decisional and information flow).

d one to an
ps and Units

enab

=Y

construct Decision Centre is used in the concept definition phase and later phases. lts tTmpIate shall

a) the capturing of all decision-related information relevant for model-based planning and decision support,
monitoring and control of operational processes, as well as their execution, and

b) its presentation in a form that is understandable by both humans and machines.
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6.14.4 Construct template for Decision Centre

Header

Identifier
Name

Construct label

Design Authority

DC

<model-unique string>

[<verb> <adjective> <noun> | <verb> <noun> | <noun>], name of Decision
Centre, where <verb> characterizes the imperative nature of the Decision
Centre, <adjective> and <noun> are optional qualifier and scope indicators of
the Decision Centre

[[<identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>]] of Organizational
Role and Organizational Unit respectively, having the authority to design or

Body

Description

Objecti

Decision Ca

Decision LeV

Organization|
B1 Relation

B2 Relation

A1 Descriptjves relevant for all enterprise model phases

A2 Descriptjves relevant for different enterprise model phases
\A2.1 applicgble at concept definition and later phases

Decision Frame (defining the decision context to be satisfied by the Decision Centre-instance)

S

Variablgs
Constralnts

egory

el

\A2.2 applicgble at requirements definition andlater phases

\A2.3 applicgble at design specification<and later phases

Level

B2.2 applicgble at requirements definition and later phases

B2.3 applic

5hips relevant for all'enterprise model phases

5hips relevant for-different enterprise model phases
B2.1 applicgble at concept-definition and later phases

ble at design specification and later phases
Operational Applicability

maintain this particular instance

Not applicable

textual description of the purpose of the Decision Centre

[<item>]+, where the items specify the objectives to\be achieved
[<item>]+, where the items specify the variables(involved

[<item>]+, where the items specify the constraints to be satisfied
[<verb> <noun>], name of the decision function to which the Decision Cgntre
belongs, describing the decision function.
A decision function is a set of decisionJactivities or Decision Centres havjng

”

the same category of subjects being handled, such as “manage resourcgs”,
“manage products”, “plan production”
[<horizon> <period>] where <horizon> and <period> are specified in terms of
days, weeks or years.
<horizon> specifies the-time interval upon which a decision taken standg and
<period> specifies the-reviewing frequency at the end of which a decisio

taken is to be revised.

-~

As A2.1 above

a textual description of the level of this Decision Centre in relation to the
organization hierarchy

Net applicable

Not applicable

Not applicable

Process applicability

Information applicability

Resource applicability

\Assignments
Assigned Decision Centres

[<identifier> “/” <name>]e*, identifying to which Domains, Business Processes,
Enterprise Activities and Events decisions made by this Decision Centre
apply

[<identifier> “/” <name>]e*, identifying to which Enterprise Objects, Object
Views, Products and Orders decisions made by this Decision Centre apply
[<identifier> “/” <name>]e*, identifying to which Person Profiles, Resources,
Capabilities and/or Functional Entities decisions made by this Decision
Centre apply

[<identifier> “/” <name>]e*, identifying the Decision Centres controlled by this
Decision Centre
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responsibility and authority on this Decision Centre

Role Centre.

Unit Decision Centre is assigned

Assigned to Decision Centre [<identifier> “/” <name>]*, specifying the Decision Centre that has
Assigned to Organization  [<identifier> “/” <name>] of Organizational Role responsible for the Decision

Assigned to Organization  [<identifier> “/” <name>]+, identifying the Organizational Unit to which this

6.15 Person Profile

6.15.1 Purpose

The purpose of the Person Profile construct is to describe the human skill profiles available
assigned organizational and operational tasks and to fulfil the responsibilities associated with thos

6.15.2 Description

Person Profiles shall represent the human skills that are actually or potentially relevant for

to serve the
e tasks.

the work of

Orgaizational Units and Enterprise Activities. A skill profile shall be a list of predefined or user-d¢fined human

organjizational and operational skills, described in terms appropriate’\to the user of thos
undefstandable to the person providing them.

Each| Person Profile shall contain at least one relationship toan Organizational Unit. The

between Person Profiles and Organizational Units shall be desctibed by means of an assignme
the dpsign specification and later phases.

6.15.p Usage
The ¢onstruct Person Profiles is used in design specification and later phases. Its template shall ¢

a) the capturing of all skill-related information relevant for model-based planning and deci
monitoring, control and execution of ‘Qrganizational and operational processes, and

b) ifs presentation in a form thatis\understandable by both humans and machines.

6.15.4 Construct template-forPerson Profile

e skills and

relationships
nt attribute in

nable

sion support,

maintain this particular instance
Body
A1 Descriptives relevant for all enterprise model phases
Not applicable
A2 Descriptives relevant for different enterprise model phases
IA2.1 applicable at concept definition and later phases
Not applicable
IA2.2 applicable at requirements definition and later phases
Not applicable

Header

Congftruct label PPR

Identjfier <model-unique string>

Name [<adjective> <noun> | <noun>], name of Person Profile, where <adjective>
optionally qualifies the Person Profile and <noun> relates to the gcope of the
Person Profile

Design-Authority [[<identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>]] of Organizational
ol A Aot e e by P .

design or
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Operation-
Role Job Description

Provider of Skills

\A2.3 applicable at design specification and later phases
Employee Profile relevant for the employment in the enterprise

Organization-related Skills34) [<skill>]*, instances of which are provided for organizational, decision-making

and problem-solving tasks

related Skills [<skill>]*, instances of which are provided for operational tasks

operational tasks

person(s) providing the skill

B1 Relationships relevant for all enterprise model phases

Not applicable

textual description of organizational, decision-making, problem-solving or

[<identifier> “/” <name>]°, where the <identifier> and <name> specifies the

IAssignments
Assigned
Unit
Assigned
Role
Assigned
Role

B2 Relationships relevant for different enterprise model phases

i

B2.1 applicgble at concept definition and later phases

Not applicable

B2.2 applicgble at requirements definition and later phases

Not applicable

B2.3 applicgble at design specification and later phases

to Organization
and authority on this Person Profile

[<identifier> “/” <name>]* of Organizational Roles to which this Person P
is assigned

to Organizational

to Operational
provides skills

[<identifier> “/” <name>]* of the Organizational Unif-that has responsibilify

[<identifier> “/” <name>]* of Operational Roles for which this Person Profile

ofile

6.16 Organizational Role

6.16.1 Purp

The purpose

pSe

of an Organizational Role constructisis’to describe the skill profile required to serve the deg

organizational responsibilities and to fulfil those_responsibilities. A skill profile shall be a list of predefin

user-defined
understanda

6.16.2 Desc]
Organization
relevant hu
responsibiliti

The enterprig

Each Organi

human organizational skills, «described in terms appropriate to the user of those skills
ple to the person providing them.

ription
al Roles shall repfesent, within a given hierarchical structure of an enterprise, the organizati

man skills and) responsibilities required and provided to perform those organiz
s that are assigned to the particular Organizational Role.

Fational Role shall contain at least one relationship to an Organizational Unit. The relation

A

e’s hierarchical structure shall be represented by Organizational Units and Decision Centreg.

fined
ed or
and

nally
ional

ships

harwizatinnal DAalne and Oraanioatinnal Ilnide chall ha Aacerihad hy maane ~Af AN ~ccind

ment

between Orgatfizatioral-Reles—and—Organizationa-Ynits—shallbe

attribute in th

6.16.3 Usag

T oCHoTCTO— oy TTrroarto— Ot oSigt

e design specification and later phases.

e

The construct Organizational Role is used in requirements definition and later phases. Its template shall

enable

a)
and deci

sion support, monitoring and control of operational processes, and

34) At least one of the organization- or operation-related skills shall be present.
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b) its presentation in a form that is understandable by both humans and machines.

The template shall identify all Organizational Units for which this Organizational Role is required.

6.16.4 Construct template for Organizational Role

Header

Construct label ORR

Identifier <model-unique string>

Name [<adjective> <noun>], name of Organizational Role, where <adjective>

qualifies the Organizational Role and <noun> relates to the scope of the
Organizational Role
Design Authority [[<identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>]] of ©rganizational
Role and Organizational Unit respectively, having the authority to] design or
maintain this particular instance

Bod

A1 Descriptives relevant for all enterprise model phases

Not applicable

A2 Descriptives relevant for different enterprise model phases
\A2.1|applicable at concept definition and later phases

Not applicable

\A2.2|applicable at requirements definition and later phases

Orgahizational Skills [<skill>]+, instances of which aresequired for organizational, decision-making
and problem-solving responsibilities
Resgonsibilities [<responsibility>]* given to this-Organizational Role

This is a textual description/of organizational, decision-making or|problem-
solving responsibilities

Authorities [<authority>]* given to'this Organizational Role
B1 Relationships relevant for all enterprise model phases

Not applicable

B2 Relationships relevant for different enterprise model phases
B2.1|applicable at concept definition and-later phases

Not applicable

B2.2|applicable at requirements definition and later phases
Spedalization_of [<identifier> “/” <name>]* of Organizational Roles that are a gengralization of
this particular instance.
The name of the Organizational Role instance being defined canhot be used

in the list
B2.3|applicable at design specification and later phases
Assignments
Responsible ©rganization [<identifier> “/” <name>] of the Organizational Unit that has respgnsibility and
Unit authority on this Organizational Role

Apsigned Decision Centre [<identifier> “/” <name>]* of the Decision Centre which is assigngd to this
Organizational Role

6.17 Operational Role

6.17.1 Purpose

The purpose of an Operational Role construct is to describe the skill profile required and provided to
undertake the defined operational tasks. A skill profile shall be a list of predefined or user-defined human
operational skills, described in terms appropriate to the user of those skills and understandable to the person
providing them.
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6.17.2 Description

Operational Roles shall represent the relevant human skills and responsibilities required and provided to
perform the operational tasks that are assigned to the particular Operational Role.

Each Operational Role shall contain at least one relationship to an Enterprise Activity. The relationships

between Operational Roles and Enterprise Activities shall be described by means of an assignment attribute
in the requirements definition and later phases.

6.17.3 Usage

The construdt Operational Role is used In requirements definition and lafer phases. Tts template shall ena[;le
a

a) the capfuring of all operational task-related information relevant for the execution of-eperational

processes, and
b) its presgntation in a form that is understandable by both humans and machines.

The templatg shall identify all Enterprise Activities for which this Operational Role is required.

6.17.4 Consdtruct template for Operational Role

Header

Construct label OPR

Identifier <model-unique string>

Name [<adjective> <noun> | <noun>], ndme of Operational Role, where <adjective>

optionally qualifies the Operatiohal Role and <noun> relates to the scopg of
the Operational Role
Design Authority [[<identifier> “/” <name>] [NIL | “:” <identifier> “/” <name>]] of Organizatignal
Role and OrganizationalUnit respectively, having the authority to design|or
maintain this particularyinstance
Body
A1 Descriptjves relevant for all enterprise model phases

Not applicable

A2 Descriptjves relevant for different enterprise model phases

A2.1 applicgble at concept definition and later phases

Not-applicable

\A2.2 applicgble at requirements.definition and later phases

Role Job Description textual description of operational tasks

Operational Bkills [<skill>]+ instances of which are needed for the operational tasks
B1 Relationships relevant for all enterprise model phases

Not applicable

B2 Relationships relevant for different enterprise model phases

B2.1 applicgblecat concept definition and later phases

Not applicable

B2.2 applicable at requirements definitionand Iater ptiases
Specialization_of [<identifier> “/” <name>]* of Operational Roles that are a generalization of
this particular instance.

The name of the Operational Role instance being defined cannot be used in

the list
B2.3 applicable at design specification and later phases
IAssignments
Assigned to Organization  [<identifier> “/” <name>] of the Organizational Unit that has responsibility and
Unit authority on this Operational Role
Assigned to Enterprise [<identifier> “/” <name>]+ instances of Enterprise Activities to which this role
Activities has been assigned
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Compliance principles

In order to comply with this International Standard, any particular modelling language shall either use the
constructs as defined herein and only those constructs or shall be able to provide a mapping for each of its
own language constructs to all relevant constructs as defined in this International Standard. This mapping
shall include names, mandatory attributes and evidence of the same relationships with other used constructs.

To support models of limited scope, a modelling language can also claim qualified (partial) compliance, by
using a subset of constructs as defined herein, or by demonstrating a mapping to these. In this case, the
constructs of this International Standard that are not used and conversely the constructs of the modelling
language that are not mapped shall both be clearly identified.

A madel can also claim compliance with this International Standard if it is

a) a valid construction of a modelling language that is itself compliant, or

b) for a modelling language claiming qualified compliance, if the model uses only;those modell
¢onstructs that can be mapped onto the constructs of this International Standard.

NOTH Two kinds of testing are desired for compliance testing: the constructlevel specified in thi

Standard and the model execution level. In the latter case, the emphasis is on cémpliance tests using forn
techn|ques to describe the system behaviour, whereas in the former case the.emphasis is on conformance t

ng language

5 International
hal description
psts.
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Annex A
(normative)

Behavioural rules — Detailed description and syntax

al description

A.1.1 Over

This clause
behavioural
explained in

Behavioural
WHH
where:

a) a“”cha

b) condition is one or more of the following three:

1) the |occurrence of one or more designated evenis: as further described in A.1.2.1, these in
nornal events represented by Event instances, START events for Business Processes,
exceptions;

2) the completion of one or more Business \Processes or one or more Enterprise Activities (each

lattg
ac
rule|

3) am

i)

view
describes the rules introduced in 6.3.5 in textual form with examples. The formial’synta
ules is contained in A.2. In the following, italicized words or word combinations\are denota
ext below. Reserved words are denoted totally in upper case39).

ules are defined with the following general form:

N condition DO action;

racter terminates a behavioural rule;

r having an ending status3%), or some combination of both, that have been previously initiat
bnsequence of an action of the.behavioural rules of the Business Process that contains
5 (see A.1.2.2);

ulti-part condition, consisting of either:

two or more cenditions separated by the reserved word AND, in which case the mul
condition is defined to occur if all of those conditions occur, or

two ormgre conditions separated by the reserved word OR, in which case the mulf
condition'is defined to occur if any of those conditions occur.

In t

x for
tions

clude
and

f the

bd as

hese

i-part

i-part

pe~case where both AND and OR separators are used in one multi-part condition, parenth

eses

“(* and “)” or equivalent grouping symbols shall be used to group conditions so as to resolve
ambiguities.

EXAMPLE

The condition START AND (EV1 OR EV2) occurs if START and either EV1 or EV2 occurs, while (S

AND EV1) OR EV2 occurs if START and EV1 occur or EV2 occurs.

TART

35) The reserved keywords occurring in this annex are AND, ANY, ASYNCHRONOUS, DO, ES, EXCEPTION, FINISH,
FROM, GENERATE, OR, REPEAT, RUN-TIME CHOICE, SELECT, START, SYNCHRONOUS, TIMES, UNTIL,
UNORDERED, WHEN and XOR. They can be replaced by any equivalent term provided these are understandable to the
human reader.

36) A Business Process does not have an ending status.
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c)

A multi-part action is represented as a list of actions separated by commas, which, if more than\g
Procgss or Enterprise Activity is to be initiated, shall be preceded by a reserved word (indicating

modality [see A.1.3.1 b)] or an exclusive or modality [see A.1.3.1 c)]) denoting constraints/on th
parallel initiation (see A.1.3.1). Commas may be replaced by the (semantically equivalent) res
AND |(for an and modality) or XOR (for an exclusive or modality).

In this annex, Business Processes and Enterprise Activities are collectively denoted by BPEA, W
BPEA1, BPEA2, etc.

NOTH 1 Since Behavioural rules are embedded within a Business Process as the behavioural rule set
do not have an associated identifier.

NOTH 2 The two kinds of condition and four kinds of action, together with their various qualifying mod
used
Enterprise Activities, or some combination of both (synchronéus/asynchronous; fan-out/fan-in, etc.). §
patterns, and the corresponding conditions and actions for thése, are summarized in Table A.1. Other kin
condifions or actions might exist or be developed later.

ISO 19440:2007(E)

action is one or more of the following:

1) initiate one or more Business Processes or Enterprise Activities or both (A.1.3.1) 37);
2) complete a Business Process with or without raising an exception (A.1.3.2);

3) generate an Event (A.1.3.3)39);

4) repeat a particular action (looping) (A.1.3.4);

5) a multi-part action as described below.

in certain combinations to express various patterns of sequencing relationships between Business

ne Business
bither an and
eir otherwise
erved words

ith instances

attribute, they

alities, can be
Processes or
ome example
s of patterns,

37) The syntax does not of itself prevent infinite loops, as in a Business Process BP-A that has WHEN START DO BP-A
as a behavioural rule, or more indirectly WHEN START DO BP-B while BP-B (or another Business Process invoked
directly or indirectly by BP-B) also contains a rule WHEN START DO BP-A. Implementations may impose restrictions, e.g.
that no Business Process can initiate itself or a Business Process that initiates this containing Business Process, either
directly or indirectly, but such restrictions are implementation matters outside the scope of this International Standard.

38) As with initiation of a Business Process, implementations may impose restrictions in order to avoid infinite loops, e.g.
that no Business Process should respond (via a condition in a behavioural rule) to an Event that it generated, either
directly or indirectly, but such restrictions are implementation matters outside the scope of this International Standard.
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Table A.1 — Example behavioural rule patterns with corresponding conditions and actions

one or more

BPEAs on initiation of this Business Process

(see A1.2.1b)

Typical patterns (non-normative) Condition Possible actions
(and modalities)
[see A.1.3]
Start-up process initiation — the unconditional initiation of START Initiate action

following the

Event initiation — the initiation of one or more BPEAs

occurrence of a designated event

Event
(see A.1.2.1 a)

Initiate action

BPEA, depe

Conditional (causing the conditional initiation of a successor

ndent on the ending status of its predecessor)

Action
status-completion

Initiate action

(see A1.2.2 a)

Forced (cau
regardless o

5ing the initiation of a successor BPEA
f the ending status of the predecessor)

Action on-
completion
(see A.1.2.2 b)

Initiate action

Parallel spawning (causing the concurrent, parallel initiation |Any condition Initiate action:

of two or moye successor BPEASs) AND-branching
(synchronous,
asynchronous)

Unordered s|
total, but the
and must be

et (where a set of BPEAs must be executed in
order of execution is not known beforehand
determined at run-time)

Any condition

Initiate action:
AND-branching
(unordered)

Rendezvous

(synchronizing the end of spawned BPEAS)

Action
AND-completion
(see-An1.2.2 ¢)

Any action

Run-time ch
several poss

bice (making an exclusive choice among
ible successor BPEAS)

Any-condition

Initiate action:
XOR-branching
(select, run-time choice

~

of Business

Alternate completion, on completion of any one of a group

Processes or Enterprise Activities

Action
OR-completion
(see A.1.2.2 d)

Any action except rep€g
iteratively

Loop (repeating the initiation of a successor BPEA untila  |Action loop Initiate action,
given condition holds or for a defined nuniber of iterations) |completion: loop
REPEAT

(UNTIL, TIMES)

Business Pr
execution of
of its contain

bcess completion (indi¢ating the end of
a set of behavioural rules and the termination
ing Business RProcess)

Action completion:

with ending status

Complete/terminate
Business Process:

FINISH

A.1.2 Condlitions

£

A1.21 Ev

It

An event condition is one of two kinds of conditions used in behavioural rules. The occurrence of a designated
event instance is represented by the event name or identifier. Event conditions have three forms:

normal events generated during the normal operation of a Business Process or Enterprise Activity and
represented by an Event construct.

a)

b) start, the fact of initiation of this Business Process, denoted by the reserved word START. This is used
for example to initiate set-up and preparatory actions within each Business Process. If a behavioural rule
set contains more than one behavioural rule, the rules containing START conditions are evaluated first in
the same order as they are defined, followed by all other rules, again in the same order as they are

defined.

50 © 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=bb28219d6cf530af7f6d84f9b015f912

NOTE

ISO 19440:2007(E)

START can be combined with one or more normal events in a behavioural rule, in which case the behavioural

rule will have no effect (no preparatory actions will occur) unless both START and all the designated events have occurred.

c) exceptions raised as the result of a termination (abnormal ending) of a previously initiated Business
Process or Enterprise Activity, or by a special external mechanism such as a watchdog timer, denoted by
name of the exception. Exceptions have two forms:

1) designated, if an exception is raised of the designated kind exception name and represented by
EXCEPTION exception name. The exception name shall be unique within the scope in which it is
defined and used.

NOTE The reserved word EXCEPTION is nptinnal It is intended as an aid to the human reader

A.1.2.2 Action completion

An agtion completion is one of two kinds of conditions used in behavioural rdles. Its occurrence
completion of one or more designated Business Processes or Enterprise Activities (each of the Iz
corresponding ending status), or both. When a Business Process or Enterprise Activity has &
several times within a loop action as described in A.1.3.4, only the last termination is to be cons
action completion. Action completion has four forms:

a)

2) default, if an exception of any kind is raised that has not been otherwise designated (i
catch-all) and represented by EXCEPTION ANY.

n-status condition — the action is initiated dependent.en a comparison of the ending
nterprise Activity with a designated value and represented by one of

S(EAX) = status value
S(EAX) < status value
S(EAX) > status value
S(EAX) <> status value
here EAXx is a designated Enterprise Activity, ES(EAX) denotes the ending status of that EA
alue is any constant or expression that can be evaluated and tested for equality, less than,

r inequality relative tothe 'ending status.

n-completion condition — the action is initiated when a Business Process or Enter

htended as a

signifies the
tter having a
een initiated
idered as an

status of an

X, and status
greater than

prise  Activity

omplete (for thé latter, regardless of its ending status provided there is no on-status compalison that has

valuate to trde); represented by
INISH(BPX) or ES(EAX)=ANY

ND=-completion condition (rendezvous) — all of a list of designated Business Processes

br Enterprise

ctivities, or both, complete, represented by

completion condition BPEA1 AND completion condition BPEAZ2... AND completion condition BPEAn

where each completion condition BPEAI is either an on-status condition or an on-completion
defined in A.1.2.2 a) and b) above.

condition as

OR-completion condition — at least one of a list of designated Business Processes or Enterprise

Activities, or both, complete, represented by

completion condition BPEA1 OR completion condition BPEA2... OR completion condition BP

EAN

where each completion condition BPEAI is either an on-status condition or an on-completion condition as

defined in A.1.2.2 a) and b) above.
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A.1.3 Actions

A.1.3.1 Initiate action

The initiate action signifies that one or more Business Processes or Enterprise Activities, or both, are to be
initiated by a condition occurrence as defined in A.1.2. The initiate action models the fact that a Business
Process or Enterprise Activity can be initiated only on completion of its predecessor (see A.1.2.2) or on the
occurrence of a start event [see A.1.2.1 b) only for Business Processes], or the occurrence of a normal event

[see A.1.2.1

EXAMPLE

a)], or a raised exception [see A.1.2.1 ¢)].

The initiation of an Enterprise Activity can be dependent on the availability of a necessary Resou

rce or

Event, even though its predecessor has terminated and enabled it 1o proceed.

The initiate

tion has three forms:

a) single gction — a single designated Business Process or Enterprise Activity is initiated; repres
simply by its name, as in the behavioural rule

WHEN $TART DO prepare_Workstation ;

b) AND-branching — enabling the activation of multiple successor Busingss Processes or Ente

Activities
and mo
parallel
will be ¢
branchir
and
where a
SYN
AS
UN

The com

, or both, by one or more predecessors. The ordering of successeor activation is determined
but possibly starting at different times) or unordered (the sequence of activation is not know
etermined at run-time, possibly subject to temporal constraints). The action for AND pro
g is represented by

modality BPEA1, BPEAZ2,..., BPEAN

nd modality is one of

ICHRONOUS

NCHRONOUS

DRDERED

mas in the list of BPEAS may be replaced by the reserved word AND.

c) XOR-branching — enabling)the activation of one and only one successor Business Process or Ente

Activity

exclusiv
some Vv
XOR-pr¢

exc

by one (or more) predecessor(s). The selection of successor activation is determined
b or modality,~which may be case-determined (indexed, or determined by the run-time va
briable),. or) ‘run-time choice (determined by a decision made at run-time). The actio
cess:branching is represented by

ented

prise
by its

Hality, which may be synchronous (all starting at the samectime), asynchronous (activated in

n and
cess-

prise
Dy its
ue of
n for

usive or modality BPEA1, BPEAZ2,..., BPEANn

where exclusive or modality is one of

SELECT jth item FROM (used for selection of BPEAI by a run-time value of j)

RUN-TIME CHOICE (used for selection by a run-time decision)

The commas in the list of BPEAs may be replaced by the reserved word XOR.
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A.1.3.2 Complete action

The complete action is enabled by any condition as defined in A.1.2 and terminates the Business Process. It
has two forms:

a) normal completion — the Business Process terminates normally, represented by the keyword FINISH

b) exception termination — the Business Process raises an exception (usually as the result of a designated
or default exception condition) and thereupon terminates. It is represented by

GENERATE exception name AND FINISH ;

A.1.3.3 Generate event action

The @generate event action enables a Business Process to generate an instance of an Event. It id represented
by

GENERATE event name ;

A.1.3.4 Loop action

The Ipop action signifies the repetitive initiation of some action. A lopp<action has two forms:

a) rfepeat conditionally — a test condition is evaluated afterseach repetition of the action to b¢ repeated. If
e condition is true the loop exits, otherwise the actiorikis'repeated and the condition is checked again.
onditional looping may be represented by

REPEAT action UNTIL test condition ;

here action is either initiate action (single-action, AND-branching or XOR-branching) or 3 further loop
ction, and test condition is an action completion as defined in A.1.2.2.

NOTH “REPEAT EAx UNTIL ES (EAx)(= ANY” is semantically equivalent to “EAX".
b) repeat iteratively — providing«fora fixed number of repetitions of an action and represented by
REPEAT action loop count TIMES ;
where action is eitherinitiate action (single action, AND-branching or XOR-branching) or g further loop

action, and loop-eount is an expression, which either evaluates to a positive integer that theh determines
the number ofrepetitions or, if it does not so evaluate, the action is not initiated.

A.2 [Formal syntax in eBNF

allA
The ulluvv|||3 TyTrtoX ooC o T otatior—OT—COTNT oo T oTTToCt— T T T T 1C—TTOTTT

nnnnnnnnnn $ay tiene tha natatinns ~Af ~ADANIE ~o Ancarihad e ISOII!EC 149,77 Theo norad al Chal’acter
representing each operator of Extended BNF and its implied precedence is (highest precedence at the top):

*

repetition-symbol

- except-symbol

, concatenate-symbol

|  definition-separator-symbol
= defining-symbol

;  terminator-symbol
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The normal precedence is over-ridden by the following bracket pairs:

‘

first

*
(
[
{ star
? spe
NOTE A

space characf
left and right |

EXAMPLE
(* uses recurs
The following

non zero inte
decimal digit
positive inted

upper case |ﬂ)tter = rAv | ‘B’ | ‘C’ I EDJ | :Er | ‘F, | ‘G’ | :Ha | £|! | :Jv | EK! | AL! | £M! I :Na | SO! | ‘P, | (Q! I ‘R’ | (Si | tTi

[ 'V ] W] X
lower case g
XYz

letter = uppe
string charac
name = lette

second-quote-symbol
start-comment-symbol
start-group-symbol

start-option-symbol

-quote-symbol first-quote-symbol

second-quote-symbol ?
end-comment-symbol
end-group-symbol

end-option-symbol

]

f-repeat-symbol end-repeat-symbol

Cial-sequence-symbol special-sequence-symbol ?

space character enclosed in quotes as in “ ” denotes that a literal space character s \required, othg
ers and line endings (so-called white space) have no significance. A meta identifier\can occur on bg
des of a rule, so enabling recursion.

list = item | item AND list ;
on to generate a non-empty sequence of item, item AND item, item”AND item AND item, etc. *)
base declarations define positive integers and certain behavioural rule strings:

ger: A/l! | 52’ | K31 | I4Y | 15! | ‘6! | 17! | l8! | 59’ ;
=‘0’ | non zero integer ;

er = non zero integer {decimal digit} ; (*\used in XOR-modality and loop *)

| KY! | lz! ;
tter ="a | 0" |'c'|'d"| '’ |'F |'g’ [SFT [ 1K [0 |'m' |’ ['0' ['p' ['q’ | 'r' ']t '’ V|
[ case letter | lower case letter;

ter = letter | decimal digit{™,™ - |/ | *;
, {string character} ;

(* note that a string character can be a space *)
(*A name in a behavioural rule is an identifying
label or variable. It must start with a letter, can
contain spaces, etc. *)

brwise
th the

v

w

bp = name ; (* identify Business Process by its name *)

ea = name ; (* identify Enterprise Activity by its name *)
bpea =bp | da; (*see A.1.17)

ev = name; (* identify Event construct by its name *)
status constant=Tame-; (* artiteratconstantthatcanbe bUIIIdeUd with

(* The followi

Ending Status *)

ng identify reserved words for behavioural rules: *)

(* Reserved words in behavioural rules are delimited by white space or punctuation *)
AND = ? logical and ? ;

ANY = ? equ
ASYNCHRO

ivalent to a wildcard; a condition that compares ANY with any value always occurs ? ;
NOUS = ? activated in parallel but possibly starting at different times ? ;

DO = ? initiate action if the controlling condition occurs ? ;
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? Ending status of the Enterprise Activity ? ;

EXCEPTION = ? signal abnormal behaviour ? ;

FINISH = ? signal completion of the Business Process? ;

FROM = ? select an identified item from a list ? ;

GENERATE = ? cause an instance of an Event or exception to occur ? ;

OR=

? logical or ? ;

REPEAT = ? iterate ? ;
RUN-TIME CHOICE = ? select an item from a list at the time when a decision is needed ? ;
SELECT = ? identify which list element is to be selected ? ;

STA
SYN
TIME
UNO
subje
UNT
WHE
XOR

(* De

beha

beha

cond

cond

singlé condition = event qccurrence

RT = 7 condition that occurs when a BUSINeSS PTOcess 15 nitiated 7
CHRONOUS = ? all starting at the same time ? ;
S = ? identify number of repetitions ? ;

RDERED = ? the sequence of activation is not known and will be determined at run-time, po
ct to temporal constraints ? ;

L = ? check for action completion ? ;
N = ? wait for the occurrence of a (possibly multi-part) condition? ;
= ? logical exclusive or ? ;
(* The preliminaries end here. *)

fine behavioural rule set for Business Process constructs: %)

vioural rule set = behavioural rule {behavioural rule}; (* see 6.3.5 *)

vioural rule = WHEN condition DO action “;” ; (*see A1.17)

tion = condition term
| condition term {AND condition term}
| condition term {OR condition.term} ;
tion term = single condition
| ( condition ) ;

(*see A1.1b) 3) )

(*see A.1.1b) 3) )

| action completion; (*see A1.1b)1)and A.1.1b)2) %)

5sibly

aining

event occurrence-=event
| start
| exception ; (*see A1.2.17)
event =ev; (* see A.1.2.1 a) ; the named
Eventmieeds to be inctudedimthetont
Business Process's list of Event Inputs *)
start = START ; (*see A.1.2.1b) *)
exception = designated
| default ; (*see A.1.2.1¢c) %)

designated = [EXCEPTION] exception name ;
exception name = name ;
default = EXCEPTION ANY ;

© 1SO 2007 — All rights reserved
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(*seeA1.21¢)2) %)

(* ES(ea) must evaluate to 0-argument predicate *)
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action completion = on completion
| and completion
| or completion ;

on completion = on status

(*see A1.2.27%)

| FINISH (bp); (*see A.1.2.2and A.1.2.2 b) *)
on status = ES ( ea ), compare, status value ; (*see A.1.2.2a) %)
compare = “=" | “<” | “>7 | <>V ; (*see A.1.2.2a) %)
status value = status constant

| name

| ANYT;

and completipn = (on completion {AND on completion}) ;
or completion = (on completion {OR on completion }) ;

action = initigte
| complete
| gengrate
[ loop |

initiate = single action
| and Ibranching
| xor Branching ;
single action|= bpea ;
and branching = and modality, and actiornset ;

and modality)= SYNCHRONOUS |ASYCHRONOUS | UNORDERED ;

=l

and action sét = single action {;” single action}
| single action {AND<single action} ;
xor branching = xor madality, xor action set ;
xor modality F RUN-FIME CHOICE
| SELECT nth action FROM ;

("See A.T.2.Z2a); status vailue s

a constant or expression that evaluates tola nJame,
this grammar reflects the ambiguity of the
language in this respect — status constant and
name are different semantics but\both are a
sequence of string characters;

ES(ea) compare ANY is always true if ea

is complete *)

(*see A.1.2.2¢c) ™)

(* see A.1.2.2 d)¥)

(7see A1.37)

(*see A.1.3.1%)

(*see A1.3.1a)%)
(*see A.1.3.1b) ¥)
(*see A1.3.1b) *)

(*see A1.3.1b) ¥
(*see A.1.3.1¢) %)

(*see A1.3.1¢c) %)

xor action set=—singteactiorn<";singteaction}
| single action { XOR single action} ;
nth action = positive integer ;

complete = [raise exception] normal ;
raise exception = GENERATE exception name AND ;
normal = FINISH ;

56

(*see A1.3.1b) ™)

(* see A.1.3.1 ¢) ; nth action is

an expression that should evaluate to a positive
integer <= number of items in the xor action set,
otherwise an exception is raised *)

(*see A.1.3.2%)
(*see A.1.3.2b) ¥)
(*see A1.3.2a)%)
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generate = GENERATE event ; (*see A1.3.3%)

loop = conditional repeat
| iterative repeat ; (*see A.1.34 %)

conditional repeat = REPEAT action UNTIL action completion ;

(*see A1.34a)")
iterative repeat = REPEAT action, loop count TIMES ; (*see A.1.3.4 b))
loop count = positive integer ; (* see A.1.3.4 b) ; loop count should
be an expression that evaluates to a positive
integer or zero (in which case the action is not
executed), or if it does not so evaluate| an
exception is to be raised *)

(* Behavioural rule set definitions end here. *)
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Annex B
(informative)

Rationale

B.1 Background

European sfandardization in the field of advanced manufacturing technology is being undertakgn by

CEN/TC 310}, Advanced manufacturing technology. In turn, its working group CEN/TC 310 WG#\Sys
architecture, |hereafter referred to as TC 310 WGH1, is concerned with standardization work in the field o
Systems Arghitecture. This work is a precursor and a contribution to the development of \CEN and
standards in [this area.

In 1990, CEN/CENELEC WG-ARC (the predecessor to TC 310 WG1) completed ENV 40003, which was

tems

f CIM

ISO

later

revised as IBO 19439. This International Standard sets out a basis for identifying and co-ordinating the

common comceptual constructs necessary for the computer-based modelling “of* enterprises, focusin
discrete part$ manufacturing.

g on

In 1992, WGIARC completed an Evaluation of Constructs for Function Viewas defined in ENV 40003 angl that
evaluation has been published by CEN/CENELEC as Technical Report\R-IT-06. The evaluation showed that
no one initiajive contained all the methods, constructs, semantics and representation that were needed and

that additional input was required from projects active on this area!<Since that time, major new input has
received (se¢ References [11] and [12]). This International Standard incorporates that input but the bas
the work and the terminology used continues to be ISO 19439.

been
is for

CEN/TC 310|WG1 recognizes that the discipline of enterprise modelling is under continuous development, for

example in its extension from application in one.commercial company to the extended, virtual ente

prise

requiring that all process and entities dealt with in.the enterprise are modelled as information. For this repson,

new concepls and associated constructs are(likely to emerge incrementally and replace or modify
described hefrein, which are therefore to be regarded as a view of today’s state of the art.

B.2 The framework for enterprise modelling — ISO 19439

ISO 19439 spts out a number(ef modelling concepts for CIM requirements and for the various perceptid
the needs of the enterprise. modeller. The concepts have been accepted as being sufficiently gene
describe a wjde range of.manufacturing operations, products, systems and services and the various con
of those resgonsible forachieving the goals of CIM by deploying suppliers and resources.

From all pogsible \dimensions of modelling, the framework selected three for their ability to represer
concepts thal are required.

hose

ns of
ral to
Cerns

t the

58

One dimension is concerned with the development and evolution of the enterprise model itself, starting
from the identification of the enterprise domain to be modelled and the statement of requirements to a
processable model and its later refinements; this is the dimension of enterprise model phase.

One dimension is concerned with the structure and behaviour of a model to express key aspects of an
enterprise; this is the dimension of enterprise model view.

One dimension is concerned with the specialization of models and model components from the general to
the particular; this is the dimension of genericity.

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=bb28219d6cf530af7f6d84f9b015f912

B.3

ISO 19440:2007(E)

The vision for enterprise modelling

Because of the evolving state of the art, the modelling framework and its related language constructs should
not restrict the choice of methods used in the development, operation and evolution of CIM models but their
use should assist the alignment of model components with an enterprise’s particular mission, objectives,
structure and operations.

As different enterprises have both similar and very particular requirements, components are to be aggregated
from generic and partial modelling language constructs which have been chosen and specialized to
accommodate specific enterprise requirements.

Due ; : llow this, the
requifed specific properties and behaviours should be represented as far as possible in formalisms capable of
computer manipulation and in a graphic representation to assist human comprehension.

A madern vision for enterprise modelling consists in viewing the enterprise both as

a) an open set of concurrent Business Processes achieving enterprise objectives.and goals, ang

b) federation of Functional Entities (machines, humans or applications)/that use Enterprige Objects to

xecute process steps of Business Processes.

This yision is compliant with the structure of the ISO 19439 where

— the function view represents the Business Processes, their Enterprise Activities and necessary initiating

vents,

— e information view represents the Enterprise Objects as identified in the function view,

— the resource view represents the Functional Entities as active Resources, Capabilities|and Person

rofiles and associated Roles, and

— the organization view places Busingss'Processes, Enterprise Objects and Functional Entitie§ under some

sponsibility and authority defined as Organization Units and Organization Roles.

B.4 [How the constructs-support this vision

The fonstructs provide.a“common language intended to help the industry build a common perception of

enterprise models andya’common culture for describing these models, as explained in more detail| below.

— The processyof enterprise modelling, i.e. the representation of different manufacturing system elements
and aspects in integrated, computer-processable models, is to be enabled by generic, |easy-to-use,
gtandardized constructs. The generic constructs may be specialized or organized into structlires or some
(omblnatlon of both39) for a speC|f|c purpose e.g. for an mdustry sector or for a partl cular kind of

s—afle to be used
for developlng partlcular models for a partlcular enterprlse

— The descriptions are to be structured by the dimension of enterprise model view covering different
aspects, and the dimension of enterprise model phase covering different levels of detail.

The constructs for enterprise modelling are contained in 3.1 and in Clauses 4, 5 and 6.

39) These are known as partial models in ISO 19439.

© 1SO 2007 — All rights reserved
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B.5 Benefits of using the constructs

The constructs will be used by those business users who are making decisions based on operational rather
than technical concerns (i.e. a team or shop floor leader or a user who is also an automation project leader).
The constructs will be used for the modelling of business requirements and for the development of complete
models for decision support and for model-driven operation control and monitoring. This kind of user needs to
be able to understand the constructs during the phases of

— business planning (domain identification, concept definition, requirements definition), to analyse,
understand, decide on and represent the business requirements and hence the necessary direction of
development,

— design S
to ensur

— installati

— operatio
more qu

— decomn
A very clear
make the c
ambiguous.
The construg
a) applicati
b) applicati

c) commur

d) docume
e) ICT ven
f)  model b

g) manufag
h) re-engin

i) research

pecification, to ensure good communication with modellers, developers and integrators;~bu
b appropriate reusability of constructs, partial models already existing elsewhere in the\comg

bn and validation (implementation), to make it more reliable and reduce time scales,

hs (domain operation), when problems occur or changes are needed, to understand the situ
ckly, to improve their communication with developers and integrator,

issioning (decommission definition) of the domain operational system*at the end of its life.
simple and understandable representation and formalism js,therefore needed for constru
bmmunication between business users and model builders easier, more reliable and
ts are also intended to assist a wide community 4Owhich includes

pbn users,

pn architects,

icators,

hters of systems,

jors,

Lilders (manufacturing’systems engineers, consulting engineers, systems integrators),
turing technoloegy/ICT strategists,

eers,

ers,

also
any,

ation

cts to
less

j)  software toolmakers,

k) standards makers.

40) It is recognized that new skills, training and tools will be needed for the application of model-based integration.
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The constructs will help this community by

— assisting the development of modelling methods and tools that can be used by manufacturing personnel
rather than ICT specialists,

— improving understanding (of requirements, design and implementation) through common relationships of
system elements and a common language, and

— providing support for four key system-modelling qualities (efficiency, understandability, reliability,
modifiability).

More]
comg
provi

Specific benefits to be obtained are better and saier decision-making, multiple Sourci
onents, faster model building, the ability to carry out alternative what-if co-operative \s
sion of guidance for special out-of-line situations and faster implementation of policy.

g of model
nalyses, the

©180
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Ov

Annex C
(informative)

erview of modelling language constructs and relationships

C.1 Introduction to the metamodel

The purposs
attributes of
it is importan
the developr
how they are

Because of i
a) adiagra
b) adiagra
c) a diagra
businesy
d) a diagrs
businesg
e) a diagra
businesg
f) a diagrg
businesy

To ensure G
encompasse|
attributes an
structure — o

Figures C.3,
relationships
templates th
that are cen
Functional E

of this conceptual model is to provide the reader with an overview of the relationships
he constructs of Clause 6. The metamodel is formalized using UML Class diagram notation
t to stress that it is not intended as the basis of engineered instantiations or as a starting po
hent of tools. With some exceptions, it does not indicate model phase-related (distinctions
intended to be used — that information is contained in Clauses 4, 5 and 6.

s complexity, the model that follows is presented in various stages:
M that represents the parts, relationships and specializations of modelling language construg
M providing a high-level view of all 16 constructs;

m that represents those constructs and relationships that are involved in the modelli
functions;

m that represents those constructs and relationships that are involved in the modelli
information;

m that represents those constructs and relationships that are involved in the modelli
resources;

in the modelli

m that represents those constructs and relationships that are involved
organization.

pnsistency, these diagrams~are all generated from a single UML model (class diagram
5 all the constructs and\specializations defined in this International Standard. The classes

nly the layout hascbeen adjusted by hand.

C.4, C5 and~C.6 are derived from the construct templates of Clause 6 and illustrat
between thé& concepts involved4). It should be stressed that these diagrams are illustrative
bmselvesiconstitute the definitive (and normative) text. They are generated by placing con
tral .to”a view in the middle of the diagram (e.g. Business Process, Enterprise Activity

and
5, but
nt for

ng of

ng of

ng of

ng of

that
their

1 relationships are held“in a single data structure, and the diagrams are selective views of that

b the
— the
cepts

and
have

ntity for function view, Enterprise Object for Information View, etc.). The constructs that

A tian ar cnacialization ralatinnchine arn thoan addAad  ac arn aoranlamantany Aot 42)

direct assoc

O O opP T oanzatoTT TCatoTToT TP o ar Tt T aUU T U oo ar T COTTTPe o ar y —COTToT Poto

(e.g.

constraints, integrity rules) and the relationships themselves. Attributes are then added for each construct,
unless those attributes correspond to an association, in which case the association is labelled accordingly, or
to a generalization or specialization. Associations containing an arrowhead are to be read in the direction of
the arrowhead. Labels at each end of some associations indicate the roles played by the corresponding

constructs in

that association.

41) In contras

t, Annex E illustrates model development usages based on an example from ISO 19439.

42) Some associations are inherited via specialization, e.g. in C.4, Product, as a specialization of Enterprise Object,
inherits an association with the complementary concept constraint and may be represented by Object Views.
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Depending upon the purpose of modelling, constructs are often applicable to several model views and the

aspect models presented in items c) to f) above, and the examples in Annex E demonstrate this. For any particular
enterprise model, the enterprise modeller will need to decide which constructs appear in which enterprise model view.

These diagrams contain abstract classes (marked as <<abstract>>), which are introduced solely for the
purposes of this UML metamodel, and which are not used in other clauses.

C.2 Template for modelling language constructs

Each construct contains a header that is identical in structure for all constructs.

This
desc

phas

The relationships between these template parts are noted in Figure C.1.

header part is followed by a body part containing descriptives, which is a construct-specifia
iptive attributes, and relationships, which is a construct-specific collection of relationalattri
consfructs also contain additional or constrained attributes relevant only for a particular ente
e and later phases, or for a particular purpose. Such usages are treated as specializations ¢
consfruct. Clause 6 defines each construct and its attributes using a common templaté as describ

<<abstract>> | o _-

< OU responsible for design of

collection of
butes. Some
rprise model
f the original
ed in 5.2.

Figure C.1 — Construct template constituents

model
language
construct |1.- <4 QRR responsible for design of Only tife Domain
constrjict may have
fA) a 0-myitiplicity here .
-~
i
-~
-~
”
0.1
Domain Enterprise Activity Enterprise Object Person Profile Organizational Role Décision Centre
i)
1
Buginess Process Event Object View Operational Role Organizational Ynit
Product Resource Order Capability
L \ = This figure does not show associdtions
AN between constructs or construct ttributes.
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The complete set of modelling language constructs (without their associations) is noted in Figure C.2 and
defined in detail in Clause 6.

64

<<abstract>> 0.*

represented by

0.* | <<abstract>>

model presentation
language
construct
text template graphic
Contains the same N
attributes for each 1 1 ™
construct, fiefining the 9 /\
identity anq design header 1 :
authority fof each ~ body N;tnzan dOf this
model congtruct construct_label [1] standar
instance. identifier [1] 1 Q* |
name 1 ) b‘
design_authority [1H b‘
< (@,
/ descriptives 1 ,Qféﬁo’f\ships
/
, descriptive_attributes [0.."] Wau_attrbutes [0.7]
/
y ' X ‘

|

and

(ii) additional attributes or constraints
only for a certain life-cycle phase,

a particular purpose. \

Both descriptives and relationships contai
(i) attributes relevant for all life-cycle p S

\
\

h
Relational attributes are
suppressed in the class
diagrams that follow
(represented instead by
UML associations).
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As noted in Figure C.3, certain constructs are used to model functional aspects of an enterprise. Behavioural
rules are relevant for all phases after requirement definition, only functional entities execute functional

operations.
g g 0.
Event ; sDM/ggnerates . Domain <<compConcept>>
description [1]| 1" <@ DMcanreceive  0." | —
tl'nesrt'a’rnp [[11l 1.° description [1] = ob]:vc:\ivo
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= ) N N .l
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/ decision level [0.."] N 1Y, = / Q
performance indicators [0.."] g - — = - = 7 \’ 6
-contains %
Each Event 4 -‘ BP generates 0.0 } \I Q.l’
mustjbe e ge 1] bg | h Business
genefated by R 1‘;};0 - / / I ocess must
al t one = -where_us cpnsist of at
! o -part_of /\
Dompin, 0.. B Pr ~ __i_"k_/_ -l — —{iastone
Busijess 0.° — i < f A iness
Procpss or «[BP can receive descrptlon U] P 0Cess or
Entefprise N bjectives [1..] q- / /' \  “|epterprise
Activky. N constraints [0.."] d-_ -\~ 1/ ;< | Aertivity.
performance indicators [0.."H" ~ 4
N deciarativerues [0.4] o —, ()T ~ L Sz \
S behavioural rule set[1.”]  d \<< ~ed TR \
e - J
S priority [1] Q T~ 3 < PV \
EA generate3 A -consists_of EA -consists_of B ;A Vs N
1:> 0\ & N \ N
EAcan receive A _ “|hasinput, ¥ 0\ - { N A
o output $\ 2% i /\ \ R
L
B |- @ P 7 / , | \ N
. L
Each input, —~ _ \? 7 / y; / \ \
outpjut P | — = 7 T|nasinput, ¥ s / v
i -1 - -F output ] s / / ; Y
shojnhere [ — - T °\Q! 7~ 7 4 / |<<compConcept>>| | | |
reprpsents WMo / /| dectarativerute ||| |
sevgral ok 0.0 -where_used / y; ¢
o =\ |
sed T 0 \.~ Enterprise Activity // / [<<c Concept>> .
\ = - ¢\ |description [1] / behavioural rule
for etails <mpm. ‘\c 1 activity behaviour [1] 7 \
. r@}s OPR |objectives [1..7] R _ &
o Oé.V . 4 |constraints [0..] P T~y
Whh . * | performance indicators [0.."H <<copConcept>>
Object View Q\ ending statuses [1.."] chnstraint
= N\ duration [0..*] A B
casciptoni) U consists of [1..7] - - — = s
properties [1..%] C) -~ - 5 |
constraints [0..] d— — —— - - - 1.2 1. ~ - -
htegritynlos[&.'k-@-o——_—___::::— ———————— = I
0.* R PR N /
ﬁ\ . R 54 s o
C;@pomlonal Role | = —— @ EA requires|CA ¥ ~ L 7
v ~
role job descripton 1] : A F s
ational skils [1.. requires RE Y . i € i
‘? oper n.7 1 Capability o e Integrity rule
Q 0.7 0.° 1 |description [1] A |
specialzation of OPR related attributes [0.."H~ ~ -~
constraints [0..]] o T T
&?* S integriy rues 0.1 d— |~ ~/ _  [mheseare
human providesCA A -partof]  0.° |~ [function-,
% capability 1. rformance- or
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< represented by WSS | related attributes
of EA or RE
avie B v instances.
<<compConcept> constraints (not shown) apply <<compConcept>>
to Enterprise Object and so by inheritance to CA functional
REs and FEs. Similarly, description, nature of e o = Functional Entity |- o operation
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C.4 Metamodel of information aspects with specializations

As noted in Figure C.2, constructs are used to model business information with specializations of Enterprise
Object as the constructs Product, Order and Resource. It also illustrates the key role of Object View in
presenting a selective view of an Enterprise Object. Object Views are used crucially as inputs and outputs of
Domains, Business Processes and Enterprise Activities (see C.3), and to convey optional information
associated with some Events.

- related to
<<compConcept>>
< specialzation of constraint
0.7 0.7
= 3 - il
Enterprise Object Opan o / T
0. description [1] /
= nature of object [1] I
0.. properties [1."] q— __ / | —[:
constraints [0..7] o~ — _~ |~ o Obi s
5 5 - - L= ject View
integrity rules [0.7] ¢~ _ A e T l properties
1 -consists of N I ~, — |mustbea
0.° ~ / subset of
N /those of the
V _ " |related
D) ~ Enterpri
derived from A A Object.
e :
X \
/d/
0.* AN A "
Object View e - T TN
- -~ - \\
description [1] - _ @ o
roperties [1..*] o~ -~
Produgt Order Resource e p?r i tlol' o i o
constraints [0..°] CL - integrity rule
: integrity rules [0.."H
\ / -associated with EV
\ I y 0.r
\ | > -associated with OV Event
0.° -5
Any (inhefited) part_of, consists_of and ?ﬁ?tgm‘ [[11]]
specializgtion_of relationships must be riority [1]
between fhe same construct class. B
Figure C.4 — Information aspects
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C.5 Metamodel of resource aspects

As noted in Figure C.5, different resources provide support for Enterprise Activities and functional operations.
It illustrates the CIMOSA modelling paradigm. Person Profile is assigned to Operational Role, which then has
a “provides human resource” association with Resources (and by inheritance also Functional Entity) at the
requirements definition and later phases.

NOTE Each Functional operation is executed by a Functional Entity.
< specialization of
Operational Role | -assigned to EA__-requires OPR |  ENterprise Activity 0. 0.
role jdb description [1] A N das_c_rpuon [ﬂ. 1 0.” |[SieIpHseioDject -consists of
operzfional skills [1..7] | 0. CHNLITITE ) descripton[1] [ .-
- ojecani 3l nature of object [1] |4+
0.. constraints [0.."] q properties [1.."] =
performance indicators [0..°]| > requires|CA W |constraints [6 71 d
" . o ~
sndngztatisssiiiy) ~ integrity rules [0..] \
durat_non [0..] G <<compConcept>>
provides |} consists of [1..°] o -part Of 0.. L L > inte brity rule
human - N S b / 7
capability : e i
provide$ skills| A 7 e | /
) related to| A NN " /
requires RE| Y = T~ N\ L [<<compConcept>> /
N\ constraint
S 74
1.0 N 4 /
N /
Capabili . 7/
) p WQ 0.. \ v .
provides CA| > 1 [description - N -
Person Profile related a M0 B~ |~ \— -
- constrajnts0.'] o~ _T——"
organjzation related skils [0.."] htegr&des 0.7 d— ~ i
operation related skills [0..]] ¢ ~ =~ _ |Thebe are function-
role jdb description [1] -part8{\J 0. \ Iperormance-or,
provider of skills [0..%] -~ \‘L.' includes P> " tion- related
> F P p attriputes of EA or RE
S NS - e functional instpnces.
s L :
P e T e operation
s N 7T
/ aggregates FE|Y ~ g
s e A
< 0; : °'é : of CA P
I unctional mlty‘ o e Any part_of, ists_of and|speciaization_of
A ions that RE and FE - operatonset[L. [ — — — — — — relationships (inherited from §O) must be
inherit from EO are not shown. — between the same constructlass.
Figure C.5 — Resource aspects
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C.6 Metamodel of organizational/decisional aspects

Lastly the various constructs are managed by Organizational Roles and Organizational Units/Decision
Centres as noted in Figure C.6. Note that the “OU resp for” association includes an Organizational Unit's
responsibility for other Organizational Units (by inheritance from enterprise model construct) and similarly the
“DC decisions apply to” includes a Decision Centre’s decisions applying to other Decision Centres.

— — 0. <«qPPRassignedtoOU 0.*
ol Organizational Unit — Person Profile 0.+ PPRassigned to ORR B>
description [1) : <@ provides skils _|organization related skils [0.°H~ _
organization level [1] operation related skills [0.."] ¢- . — — __
- - role job description [1] = =3 =4
0.7 0.4 | 1. provider of skills [0..%] T 5
/ + iy C
OU assigned to YU p» / =4 0.
~ ..
f ~ |~ 4ORR assigned to OU 0| Organizational Role |,
/ — = — ¥
\_, >~ - organizational skills [1..%]
/ L e A T S o responsibilities [0..*]
| <«DC assignedto OU ™ | EITIT et
o e 1] 0.°
Cannot bpth be 0. > I .
~ specidlization of p»
OU resp for \j <4 ORR resp for ~ - ~
B - = . =~ ~
Both ‘resp for' latjels mean L &= = DC assigned to ORR W3 N
"has authority or _ |- £ : o N &
responsibility or bpth for' L A 0.0 0-_- |
other construct i : L = Decision Centr(/
with some restricfons. - 0.. — S Cannot both be .
Those are essenfally that < decisions apply to description [1
(except for design OD)?CW951 i S
responsibiliies wifich are 0.° 0. variables\[1.. ~
. V- constr. 1.7 d— — N
not shown) OU has no = s . - o
responsibility for dther abstract>> | 0., decf ategory (1], . Y = e P
OUs, and ORR dfes not model ision level [1] 2 T
have responsibility for language ‘ ization level [1] N objective
OUs, ORRs or OPRs. construct 0[ X
DC assigned to DC N
<<compConcept>>
constraint
S (USSR, N o ) s s i s s e D) e e o et s s - ——-=-9-=---
|Domain | |Enterprlse Activity | [@%ﬂse Object | |0bject View | Capability '
AN
-requires OPR [ l
12 |
1. I
|
|
|

-assigned to EA 0.7
= . Event
Eslness Process
K \

- Attributes and associations are lar, omitted
capabiity |Resouroe | |0rder | |Product| for the constructs below this line. =

Functional Entity

LV

Figure C.6 — Organizational/decisional aspects
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Annex D
(informative)

Demonstration of applicability of this International Standard
to other initiatives

DA

tntroduction

This fannex demonstrates the range of applicability of this International Standard by relating the modelling
consfructs defined herein to two work items in standardization and in the Europeah research arena
respectively. In the first part the comparison is made with the published international<standard|for the ODP
Entefjprise Languagel?! and in the second part with the first public results of the onsgoing Europgan ATHENA
research project relating to its POP* languagel10l.

D.2 |Metamodel of constructs relative to ISO/IEC 15414

D.2.1 Introduction to ODP and to the comparison

Further to the metamodel presented in Annex C, this clause“compares the modelling language constructs
described in Clause 6 of this International Standard to .the’work of ISO/IEC JTC1/SC7/WG19 pn the Open
Distriputed Processing (ODP) Enterprise Languagel4l. “This work extends the five viewpointg (enterprise,
information, computational, engineering and technology) and corresponding languages of ISO/[EC 10746 in
ordernto

fefine and extend the enterprise language defined in ISO/IEC 10746-3 to enable full enterprjse viewpoint

pecification of an ODP system,

q

4

gxplain the correspondences ofian‘enterprise viewpoint specification of an ODP system to other viewpoint

pecifications of that system; and

q

4

g¢nsure that the enterprise 1anguage when used together with the other viewpoint languages is suitable for

the specification of ateoncrete application architecture to fill a specific business need.

“The
viewy
provi
enter

ODP Enterprise’ Language introduces refinements... [of concepts in other standards].. additional
oint specific,‘concepts, and prescriptive structuring rules for enterprise viewpoint specifications... [so
ing]... a{common language (set of terms and structuring rules) to be used in the preparation of an

prise spetification capturing the purpose, scope and policies for an ODP system.”43)

This |clause relates the modelling language constructs presented in this International Standard to the
metamodel of the sysiem concepis defined in TSO/TEC 15474 through a mapping of the terms used in the two
standards onto each other. The corresponding#4) terms and definitions in the two standards are listed in the
mapping Table D.1. The table also includes some of the terms used in this comparison that are defined in only
one of the standards.

43) The above objectives and text are taken from ISO/IEC 15414:2006, subclause 0.2.

44) Here and in the rest of this annex, ‘corresponding’ means some degree of equivalence in the intended application or
usage of the term within a somewhat similar context. It does not mean that the terms are semantically interchangeable. In
several cases, one term is more or less specialized than the other. Also qualifying notes and explanatory material have
been omitted from some definitions.
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D.2.2 The ODP Metamodel

Figure D.1 presents the system concepts as identified in ISO/IEC 15414.

0.*
-sub-objective

Policy | -specified in__-specifies [Contract | -Specifies
0.

1.
-specified in Objective -leads to |Process
1 —

0.1
-represel|

Community ObjecJ_‘>

D.2.3 ODP

Figure D.2 i
correspondin
concepts in
Language c
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International
modelling la
applicable to
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are defined &

1 ) -met by 1
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1 A L .
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. . 1..7\equires h
1“-resource0f05 0 q1
h Interface Role
-referenced in
0.+
[
-essential to
{pamcipates in

Figure D.1 — Metamodel of ODP Community and Behaviour Concepts

trelated metamodel for this International Standard

g terms used in this International Standard. The usage of the ODP Enterprise Lang
his International Standard jis’indicated in the legend of the figure. Nine of the ODP Ente
bncepts are used in the“metamodel of modelling language constructs and compleme
ree thereof keep the.same term and six are renamed using the related terms defined i
Standard. Six system concepts are not used directly in the corresponding metamodel fq
hguage constructs”of this International Standard, although Role will later be reinterprete
persons.

bncepts-invFigure D.3 (Objective, Behavioural Rule) are not defined as modelling construct
s an attribute of several constructs and as a complementary concept respectively.

hed by

5 a redrawing of Figure D.1with some of the ODP system concepts renamed using the

uage
prise
ntary
h this
r the
d as

5, but
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Figure D.2 — Metamodel of ODP Community and Behaviour Concepts modified ta

Resource

Person [R]

1.

-participates in

supports A
Functional
Entity [R] \- jerformed by
- -requifes:
AN

this International*Standard

modelling language constructs are not defined in the ODP Enterprise Language metam

fit

pdel. One of

(Order) is a specialization of the Enterpfise Object construct and is therefore related to ODP concepts.
A further three (Person Profile, Organization” Role, Operational Role) are specializations of tHe ODP Role
concept. The remaining five constructs™ (Capability, Decision Centre, Domain, Enterprise Objgct View and

Community and Enterprise Object.

Figu
Ann

Centre, and
source/Actor,

D.3 adapts Figure D.2)to correspond more closely to the modelling language construct metamodel of
C and shows howZRole is reinterpreted to express the association of a Person with gn Enterprise
Activity and an Organizational Unit. It also recasts Functional Entity as a specialized Resourcg support for

Entefprise Activity,

© 1SO 2007 — All rights reserved

7


https://standardsiso.com/api/?name=bb28219d6cf530af7f6d84f9b015f912

ISO 19440:2007(E)

Decision Centre 0.0

oA

B 0.°] o0.°
The responsibiiities of OUs
and DCs for other

constructs are not shown.

| DC assigned to ORR p»

<4 DC assigned to DC

<<compConcept>>
objective

\ -

Business Process has to fulfil objectives
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|
|
Organizational Unit
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T

1 |
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{
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| E—
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D.2.4 Comparison of definitions

Table D.1 — List of constructs from this International Standard and corresponding concepts

e D.3 — Partial metamodel for this International Standard adapted to ISO/IEC 15414

from ODP Enterprise Language

ISO/IEC 15414 — ODP Concepts

Constructs from this
International Standard

Comments

Action: somgthing which happens
(ISO/IEC 10746-2).

Every actior
purposes is
one object.

of interest for modelling
associated with at.least

Event: construct that represents a
solicited or unsolicited fact
indicating a state change in the
enterprise or its environment.

Functional Entity: construct that is
a specialization of Resource
construct, which represents an
aggregation of Resources able to
perform, completely on its own, a
(class of) functional operation(s)
required by an Enterprise Activity,

In this International Standard,
an Event is a trigger that
initiates or is generated by a
Business Process or Entergrise
Activity.

uct
ce

The Functional Entity const
is a specialization of Resou
capable of undertaking an
action; therefore it would be
associated with an ODP acfion
as a resource (actor).

or part thereof, and to
communicate with the related
control.

Actor (with respect to an action): A
role in which the enterprise object
fulfilling the role participates in the
action. That object may be called an
actor.

NOTE - It may be of interest to specify
which actor initiates that action.

Person Profile: construct that
represents a set of personal
capabilities, skills and
responsibilities that are required by
an Organizational Unit or an
Enterprise Activity, or both, and
that are provided by a person.

This International Standard
specializes the role of an ODP
Actor to the Person Profile
characteristics of a person (the
attributes are those relevant to
the requirements of an
Organizational Unit or
Enterprise Activity).

72
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ISO/IEC 15414 — ODP Concepts

Constructs from this
International Standard

Comments

Artefact (with respect to an action): A
role in which the enterprise object
fulfilling the role is referenced in the
action. That object may be called an
artefact.

NOTE — An enterprise object that is an
artefact in one action can be an actor in
another action.

Product: construct that is a
specialization of Enterprise Object
construct, which represents the
desired output or by-product of the
processes of an enterprise.

As with Person (and Resource),
Product in this International
Standard corresponds to the
enterprise object fulfilling the
role, not the role itself.

Capability: not defined.

Capability: construct that
represents the collection of
capability characteristics
(expressed as capability attributes)
of either a Resource (its provided
Capability) or an Enterprise Activity
(its required Capability).

Community: A community is a
confjguration of enterprise objects
that describes a collection of entities
(e.g/human beings, information
processing systems, resources of
variqus kinds and collections of
thesg) that is formed to meet an
objeftive. These entities are subject
to an agreement governing their
colldctive behaviour.

Organizational Unit: construct that
represents an entity of the
organizational structure of an
enterprise that is described by
attributes representing properties
of the organization and-references
to lower level organizational
entities.

The ODP community concept
models the behaviopr of the
entity as well as its $tructure in
terms of enterprise pbjects. The
latter would corresppnd to the
set of Organization Pnits used
in this International tandard to
represent the entergrise
organization.

Decision Centre: not defined.

Decision Centre: construct that
represents‘a set of decision-
making:-activities that are
characterized by having the same
timeé horizon and planning period
and belonging to the same kind of
functional category.

In ODP, a Decision [Centre
could be modelled gs part of
the behaviour of a community.

Entdrprise Object: An ODP enterprise
objeft is an object in an enterprise
spegification.

Objgct: A model of an-entity. An
objeft is characterized by its
behaviour and, dually, by its state. An
objert is distinct from any other
objept. An_Object is encapsulated, i.e.
any phange in its state can only occur
as a|result of an internal action or as

Enterprise Object: construct that
represents a piece of information
in the enterprise domain that
describes a generalized or a real
or an abstract entity, which can be
conceptualized as being a whole.

This International Standard
uses Enterprise Object as a
concept to represent
information only.

a result of an interaction with its
environment.

An object interacts with its
environment at its interaction points.

Enterprise Object View: not defined.

Enterprise Object View (Object
View): construct that represents a
collection of attributes of an
Enterprise Object for some
particular purpose.

In this International Standard,
Object View is a snapshot of
relevant attributes — in contrast
to ODP’s role (of an object in a
community) — which
encompasses its behaviour.
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Constructs from this

ISO/IEC 15414 — ODP Concepts . Comments
International Standard

Field of Application (of a Domain: construct that represents | Domain in this International

specification): the properties that the | the portion of an enterprise to be Standard defines both its

environment shall have for the modelled providing for content and the relation to its
specification of that system to be identification of the relevant environment.

used. information.

Order: not defined. Order: construct that is a In ODP this information would
specialization of Enterprise Object |be modelled as one or more
construct, which represents the enterprise objects, but the
information for planning and concept is not regarded as a

controf of BUSINESS PTOCESSES N fundamentat modetiing congept.
an enterprise.

Person: not [defined. Person Profile: represents a set of | Person in this International
personal capabilities, skills and Standard (and Party inf ODR) is
responsibilities that are (i) required |a description of an“entity in the

by an Organizational Unit or an universe of diseourse being
Party: an enfterprise object modelling | Enterprise Activity, or both, and (ii) | modelled rathér than a
a natural pefson or any other entity provided by a person. modelling language construct.
considered {o have some of the If modelled directly, it would
rights, powefrs and duties of a natural correspond to the enterpris¢
person. object fulfilling the role, not the

role itself.

Process: a gollection of steps taking | Business Process: construct that In ODP, ‘step’ is a refinemept of
place in a pfescribed manner and represents a partially ordered set | Action that corresponds to the
leading to an objective. of Business Processes or Enterprise Activity of this

Enterprise Activities, or both, that | International Standard whefeas
can be executed to realize one or | the ODP ‘prescribed manngr

more given objectives*of an corresponds to the rule set that

enterprise or a patt'of an is part of the Business Procgss

enterprise to achieve some desired | of this International Standard.
NOTE 1 — A process may have multiple end-result. Notes 1 and 2 apply to this
starting point$ and multiple end points. International Standard as wgll,

NOTE 2 — The prescribed manner may be whereas the Process
a partially ordered sequence. specification of this
International Standard would

include the workflow
specification but would normally
be more detailed compared|to a
workflow specification (Notg 3).

NOTE 3 — A process specification may be
a workflow sgecification.

Resource: g role in which the Resource: construct that is a As for Person and Productfin
enterprise opject fulfilling the role is specialization of the Enterprise this International Standard, the
essential to the action and requires Object construct, which represents | Resource construct does not
allocation o may become the provided capabilities required | relate to the ODP concept df
unavailable | That ‘object may be to execute an Enterprise Activity. role (in an action) but to the
called a res?urce. enterprise entity fulfilling the

ral
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ISO/IEC 15414 — ODP Concepts Constrycts from this Comments
International Standard
Role: A role identifies an abstraction | Organizational Role: construct that | See also Person Profile in this
of the community behaviour. All of the | represents a set of organizational | International Standard, to which
actions of that role are associated capabilities, skills and Organizational Role and
with the same enterprise object in the | responsibilities that are required by | Operational Role are
community. Each action of the an Organizational Unit and that are | associated.
community is either part of a single to be provided by a person.
role behaviour or is an interaction that ODP distinguishes between two
is part of more than one role Operational Role: construct that types of role:
behaviour. Each of these abstractions | represents a set of operational » (community) role, which Role
is lapettedasaTote: capabitities; skittsard s, amnd
responsibilities that are required by | « (action) role —ole|in an
an Enterprise Activity and that are | action, which.is\whdt actor role,
to be provided by a person. artefact role, resourge role are.
Ste: an abstraction of an action, Enterprise Activity: construct that In this International Btandard, a
used in a process, that may leave represents a certain part of ‘stepexists as Entefprise
unspecified objects that participate in | enterprise functionality and Activity, which is a gart of a
that pction. identifies the Inputs needed for its | process.
execution and the outputs created
as a result.
D.3 |Metamodel of constructs relative to ATHENA~ POP* Modelling Languape
D.3.1 Introduction to ATHENA and to the comparison
This plause compares the modelling language constructs described in Clause 6 of this Internatignal Standard
to th¢ work of the ATHENA project: the POP#(Process — Organization — Product — Others) Janguagel19l.
ATHENA#4®) (Advanced Technologies for interoperability of Heterogeneous Enterprise Netwotks and their
Applications) is an Integrated Project spensored by the European Commission in support of the Strategic

Obje
work

ctive “Networked businesses and goyernment” set out in the IST 2003-2004 Work Programnpe of FP6. Its
package (A1.3) aims at “the development of the core modelling methodology elements ffor capturing

collalborative enterprises designahd management” and “tackling the interoperability problem between

enter

Refe
modq

”

prise models and modelling-tools (at higher abstraction level) providing a mapping mechani

ence [10] describes the final version of the ATHENA POP* methodology, providing a|set of basic
lling constructs to.stpport model exchange between collaborating enterprises. [The] “wark is greatly

inspited by already<€xisting initiatives and standards, of which the process oriented BPDM, UEML1.0 and

[1ISO
the in
aspe
POP
estal]

19440] are pfominent. Although some overlap in motivation and scope may be found betwegn POP* and
itiatives referred to, the ambition of ATHENA is for POP* to take a holistic approach, covering all relevant
Cts of (collaborating) enterprises — even though it emphasizes the process oriented aspec{s. Moreover,

is to~be a part of a greater whole, providing methodologies and platforms to suppoft modelling,
lishing, managing and operating collaborating enterprises.”

As in

D.2, this clause relates the modelling language constructs presented in this International Standard to the

metamodel of the concepts defined for POP* by the ATHENA project and maps the terms used in the two
standards onto each other. Rather than one single metamodel as defined in ODP, ATHENA defines for its
POP* language a layered meta-architecture. Figure D.4 shows that the POP* modelling dimensions like
Process or Product are derived from a POP* Core, which defines common object types based on an
Enterprise Knowledge Architecture (EKA) that represents the meta-metamodel.

45) Available at: http://www.athena-ip.org/
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Figure D.4 — ATHENA POP* Architecture

For this comparison, five relevant partial metamodels have been cansidered (process, product, organizption,
decision, sydtems). The corresponding terms defined in the two standards together with their definitions are
listed in Tafle D.3. The list also includes many of the concepiual elements which are defined directly or
indirectly in HQoth of the standards.

D.3.2 Metamodels of ATHENA POP*

Figure D.5 shows the process dimension. Stereotypes prefixed by eka, such as <<eka Object>> are dgrived
from the POR* Enterprise Knowledge Architecture:

NOTE Figures D.5, D.6, D.7, D.8 and BD.9*were generated by the ATHENA project, and the terminology and
capitalization feflect project usage (e.g. “Organjsation unit” rather than “Organization Unit”).
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eka:Object ! Process
is‘part of
<<kaltember>>

Figure D.5 — POP* metamodel: process dimension

Procgss is used to represent processes, tasks and*activities of any kind. A process can have and be part of a
procgss structure (e.g. work breakdown) through its part of relationship. Processes may be cpmbined into

sequences by means of flows and connection points. Processes have attributes such as thpse given in
Tablg D.2.
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Table D.2 — Process attributes

Property name Value type Comment
Process Type {Execution Activity | Execution activity: It is a deterministic activity which gives
Decision Activity} the same result value for the same value of the

converging entities (trigger and support).

Decision activity: This type of activity can give several
result values for the same value of the converging
entities (trigger and support) depending on the decision
frame and particularly the Decision Variable

Collaboratign Type | {Private Process | View Private Processes (PP): PPs refer to a~ spdgcific
Process | Collaborative organization and are the type of processes |that have
Business Process} been generally called workflow processes.

View Process (VP): A VP combines)one or more PP to
an abstract level that enables companies to hide critical
information from unauthorized partners.

Cross-Organizational Business Processes (CBP): A CBP
defines the interactions~between two or more business
entities. These interactions take place between twp or
more companies defined as valid sequences of mesgage
and/or other material input/output exchanges.

start time Datetime The time at which the process starts
finish time Datetime The time at which the process is finished
state Keyword [RPlanned, Waiting, Ready, Ongoing, Suspended,

Finished, Terminated]

Figures D.6,|D.7, D.8 and D.9 illustrate, the other dimensions that have been considered in developing the
consolidated|POP* partial metamodel (see Figure D.10).
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Figure D.6 — The POP* metamodel: organization dimension
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Figure D.7 — The POP* metamodel: product dimension
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Figure D.8 — The POP* metamodel: decision dimension
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Figure D.10 presents a consolidated metamodel
corresponding to process, product, organization, decision and‘systems dimensions.

Figure D.9 — The POP* metamodel: systeém dimension

(from POP* metamodel:.0 Core Concepts)

constructed from the five selected |metamodels
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Figure D [10 — Partial metamodel for ATHENA POP*(adapted from four POP* individual metamode

D.3.3 POPft-related metamodel for this International Standard

1, Figures D.6 to_ D10 have been redrawn substituting as far as possible equivalent consfructs
ernational Standard and renaming where necessary. The usage of POP* concepts in this
Standard is indicated in the legend of this figure. Twelve of the POP* concepts are used ih this
our of thesé&>being renamed. Eight POP* concepts are not used in the corresponding metarhodel

ling langbiage constructs of this International Standard.

In Figure D.1
from this In
International
metamodel,
for the mode

contepts in Figure D.5 (Person, Behavioural Rule, Input, Output) are not defined as modglling
utZare defined as basic concept, complementary concept, and attributes of several consjructs

Four of the
constructs, 4
respectively.

82 © 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=bb28219d6cf530af7f6d84f9b015f912

ISO 19440:2007(E)

Function

Eight

Func
Obje
that i
Role

_|Process [R] (0.

Decision
dimension

0.°

is part of

Figure D.11 — Partial metamodel for ATHENA POP* modified to fit this International S

modelling language constructs of this International Standard are not defined directly in the
metamodel illustrated in Figure’D.11. Two of these (Product, Order) are kinds of Enterprise
ional Entity is a specialization of Resource, and Enterprise Activity is a kind of Business
Lt View construct is\largely equivalent to the inputs and outputs of a POP* process. Domain
5 not used in the~selected POP* metamodels. The remaining two constructs (Person Profile
may be regafded as specializations of POP*’s Role and Resource Role.
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Figure D.12 adapts Figure D.11 to correspond more closely to the modelling language construct metamodel of

this International Standard. It shows in particular how the Operational Role construct represe
pri-for an Enterprise Activity and, in this International Standard, how a person is more close

sSupp

with @& Person Profile and hence Organizational and Operational Roles.

nts (human)
y associated
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Table D.3 — List of constructs from this International Standard and corresponding terms
from POP* general concept dimension relative to this International Standard

ATHENA POP*

Constructs from this
International Standard

Comments

Capability: Capability is a kind of
Enterprise Object and is used to
designate the quality of being able to do
something, like competence, skill and
attitude.

Capability: construct that
represents the collection of
capability characteristics
(expressed as capability
attributes) of either a Resource
(its provided Capability) or an

Capability).

In this International Standard,
Capability refers to a non-

human resource. Hu

and competences are modelled

by Person Profile,
Organ|zat|onal Role

Capability to represe
qualities of any abje
enterprise

man skills

and

DP* uses
nt the

ot in the

Entdrprise Object: Enterprise Object

Enterprise Object: construct that

This Intefnational St

andard

unit

repr
pring

Organization Role), but may also

be defined in othér,contexts. Roles may
be cpnsidered-as a placeholder for
objefts, and-aré introduced to facilitate
psentation of important and

|ple features ofa process or an
................... hao

Unit and that are to be provided
by a person.

Operational Role: construct that
represents a set of operational
capabilities, skiIIs and

racnancibhilitina that open o~y

may|represent anything or anybody that | represents a piece of uses Enterprise Objéct as a
performs work, makes something information in the enterprise concept to represent information
hapien or is just part of some activity in | domain that describes a only. Product, Order{and

the gnterprise. Persons, roles, tangibles | generalized or a real or an Resource are speciglizations of

(like|physical things) and intangibles abstract entity, which can be EOs, whereas POP*uses EO to

(likelinformation and knowledge) are conceptualized as being a represent any objec{ in the

included in this concept. An enterprise | whole. enterprise.

objert takes part in the enterprise

throfigh playing roles (instance of Role,

Organization Role or Process Role).

Entgrprise objects may have certain

capabilities, and may have a location.

Locqtion: Location is used to designate |Location:mot a construct. In this International $tandard,

a gepgraphic location, a place. location can be ideniified as an
attribute of the resoyrce
construct (equipment, mfg line,
plant, etc.). In POP*| location is
a construct in order {o be
reused for several opjects.

Rolg: The Role concept designates'the | Organizational Role: construct | In this International $tandard,

part [played by some object. In most that represents a set of the roles to be played by a

casgs, a role is either specified within organizational capabilities, skills | person are modelled by the

the gontext of a process (Process Role) |and responsibilities that are Organizational Role fand

or w|thin the context of‘an organization |required by an Organizational Operational Role; P¢rson Profile

is also used to captyre the
capabilities that a pgrson has.
In contrast, the role {o be played
by a (non-human) rgsource is
modelled by the Regqource and
the Capability constiucts.

org

K o
TZatroTT; WHROHT TaviTgto—oT

specific about the concrete objects
(persons, departments, etc.) involved.

rrad
I\/OPUI IOII\IIIILI\;O arataAare I\l\1ull AV
by an Enterprise Activity and
that are to be provided by a
person.
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Table D.4 — List of constructs from this International Standard and corresponding terms
from POP* process dimension relative to this International Standard

ATHENA POP*

Constructs from this
International Standard

Comments

Control: Control is a subtype of Process
Role. A control is owned by one
process.

Control: not used.

Control is somewhat equivalent
to a set of Behavioural Rules in
this International Standard,
which is also owned by a
particular process.

Event: reprgsenting something that
happens at gn instant in time. Event
should be a[specialization of State, with
the added re¢quirement that it occurs at
a point in time, rather than having a
duration.

Event: construct that represents
a solicited or unsolicited fact
indicating a state change in the
enterprise or its environment.

In this Tnternafional Standargl
an Event is a construct.cltis|a
trigger that initiates oris

generated by a Business
Process or Enterprise Activity.

Flow: A flow is a relationship between
two decisior] points: process roles
(input, outpyt, control, or resource) or
gateways in|a process. Moreover, since
decision points are parts of some
processes, I flow implicitly expresses a

relationship [between the processes
containing the connected decision
points.
In the default case, the flow is to be
understood ps a flow of control. A
control flow |s used in two different
ways:
* to indicate|temporal ordering between
processes, ile. the sequence in which
the processgs should be performed,

« to indicate|the triggering/start-up of the
receiving prpcess.

Flow: not used.

In this International Standard
control flow is modelled
explicifly; not by enterprise
mogdelling constructs, but by|the
behavioural rule set, which
could be used for the graphical
representation of the contro
flow. Material flow could be
derived from the relationships
between inputs and outputs|of
Business Processes and
Enterprise Activities.

Input: Input |s a subtype of Process
Role. An ingut is owned by a process{
and may, ag a subtype of Role,
represent what is brought into the
process. As|a subtype of Decision
Point, an ingut represents.a.condition
for starting ifs “parent” procCess.

Input: not a construct.

Modelled in this Internationa
Standard by input Object Vigw
and used in Business
Processes and Enterprise
Activities.

Output: Output is assubtype of Process
Role. An oufputds‘owned by a process,
and may, aq a-subtype of Role,

Output: not a construct.

Modelled in this Internationa
Standard by output Object
and used in Business

ew

represent whatisbroughtoutfrom the
Process (e.g. the result). As a subtype
of Decision Point, an output represents
a condition for continuing after its
“parent” process.

Processes and-Enterprise —

Activities.

86
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ATHENA POP*

Constructs from this
International Standard

Comments

Process: Process is used to represent
processes, tasks and activities of any
kind. A process can have and be part of
a process structure (e.g. work
breakdown) through its part of
relationship. Moreover, processes may
be combined into sequences by means
of flows and decision points.

Business Process: construct
that represents a partially
ordered set of Business
Processes or Enterprise
Activities, or both, that can be
executed to realize one or more
given objectives of an enterprise
or a part of an enterprise to
achieve some desired end-

In this International Standard, a
Business Process represents
processes only; that means it
always has Enterprise Activities
at its lowest level of
decomposition

result.

Prodess Role: Process Role is both a
subtype of Role and a subtype of
Decision Point, a fact that indicates the
dualjstic nature of this concept. As
roleg, any process role may have
enterprise objects attached to it via the
plays role relationship. As decision point
it represents a condition for continuation
of the process in which the process role
is in¢luded. Process Role is specialized
into pne of four subtypes: Input, Output,
Control, or Resource.

Process Role: not used.

Resopurce: Resource is a subtype of
Prodess Role. A resource is owned by a
process and, in most cases, resources
are Wsed to indicate roles not decision
poins (although the latter is also
posgible). As a subtype of Role,
Respurce is used as a placeholder for
varigus objects used or produced in the
process. Examples are Project
secrgtary (representing the actual

for the outcome of the pracess).

Resource: construct that is a
specialization of(Enterprise
Object construet, which
represents.the provided
capabilities required to execute
an Enterprise Activity.

Functional Entity: construct that
is a specialization of Resource
construct, which represents an
aggregation of Resources able
to perform, completely on its
own, a (class of) functional
operation(s) required by an
Enterprise Activity, or part
thereof, and to communicate
with the related control.

In this International $tandard,
Resource is restrictgd to any
non-human means providing the
Capabilities that are|needed to
carry out EAs. The rleeds have
been identified in the required
Capabilities.

The Functional Entity construct
is a Resource capaljle of
undertaking an action.
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Table D.5 — List of constructs from this International Standard and corresponding terms
from POP* organization dimension relative to this International Standard

ATHENA POP*

Constructs from this
International Standard

Comments

Organization Role: Organization Role is
a subtype of Role that is defined in the
context of an organization. Examples
are General manager, Front desk clerk,
Department manager, President, etc. In
theory, Organization Roles may be

Organizational Role: construct
that represents a set of
organizational capabilities, sKkills
and responsibilities that are
required by an Organizational
Unit and that are to be provided

The difference is that this
International Standard defines
the capabilities of the person
and POP* identifies the role of
the person. The capability is
covered in the POP* core

played by amytype of object,atthough
the typical ekamples are organization
roles played by persons or organization
units.

by a persom.

concept for atrenterprise
objects.

Organizatiofh Unit: Organization Unit is a
kind of Entefprise Object used to
represent origanizations and parts of
organizationis of any kind. Both formal
organization| unit and informal, ad hoc
groups or tepms may be represented by
organization units.

Organization Unit: construct that
represents an entity of the
organizational structure of an
enterprise that is described by
attributes representing
properties of the organization
and references to lower level
organizational entities.

This International\Standard plso
allows representation of infdrmal
organizational ‘entities like
teams and groups.

Person: Pergon designates an individual
human being.

Person: not a construct.

This International Standard
uses Person Profiles to

represent capabilities owned by
an individual person.

Tablg D.6 — List of constructs from this International Standard and corresponding terms
from POP* decision dimension relative to this International Standard

ATHENA POP*

Constructs from this
International Standard

Comments

Decision Celntre: Decision Centre is an
abstract corlcept defined as the set of
decisions mpde at one level and
belonging td one decision functionl
Decision ceptres are “places” where
decisions are taken accordingto
objectives and under constraints. The
set of objeciives, constraints and
variables that limit thé freedom for the
decision making are.collectively referred
to as a decigion‘frame.

A decision dentre corresponds to one or

Decision Centre: construct that
represents a set of decision-
making activities that are
characterized by having the
same time horizon and planning
period and belonging to the
same kind of functional
category.

this International Standard dlso
requires the link to an

Organization Unit. Therefore
both definitions are equivalgnt.

more organization units (instances of
Organization Unit). On the other hand,
an organization unit may cover more
than one decision centre.

Decision Frame: A decision frame is
defined as a decisional link between two
decision centres. A structural decision
frame describes for a decision centre
the frame within which it can make a
decision. To avoid conflicts, a decision
centre is under the influence of only one
structural decision frame.

Decision Frame: is not a
construct, although three of the
Decision Centre attributes are
collectively called a decision
frame.
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