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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC]TC 1.

Internationdl Standards are drafted in accordance with the rules given in the ISO/IEC Directives;Hart 2.

The main tagk of the joint technical committee is to prepare International Standards. Draft Ifiternational
Standards adopted by the joint technical committee are circulated to national bodies' for vpting.
Publication ps an International Standard requires approval by at least 75 % of the ‘national bjodies
casting a vofe.

Attention is [drawn to the possibility that some of the elements of this document may be the subject of
patent rightg. ISO and IEC shall not be held responsible for identifying any of.all such patent rightsg.

ISO/IEC 197p3-5 was prepared by Joint Technical Committee ISO/IEEYTC 1, Information Technplogy,
Subcommittee SC 32, Data management and Interchange.

ISO/IEC 19763 consists of the following parts, under the general title Information technology —
Metamodel framework for interoperability (MFI):

— Part 1: Hramework

— Part 3: Metamodel for ontology registration

— Part 5: Metamodel for process model registration

— Part 6: Registry summary

— Part 7: Metamodel for service model registration

— Part 8: Metamodel for role and goal model registration
— Part 9: Qn demand model selection [Technical Report]
— Part 10: Core model and basic mapping

— Part 12:Metamodelfor information model registration

— Part 13:Metamodel for form design registration

iv © ISO/IEC 2015 - All rights reserved
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Introduction

-5:2015(E)

Business process collaboration and integration is growing due to worldwide economic pressures to

streamline product development and delivery, and reduce operational costs. Enterprises
and forming partnerships to address these issues. Providing for the registration of proce
a standard registry so that they can be discovered, understood and compared for use and
will help to promote interoperation within and across enterprises.

Business process modelling languages and notations are widely used to represent p
dlfferent purposes However, the dlfferences in the syntax and semantics of process mo

to su port reglstratlon of administrative information and selected metadata about proces

This jpart of ISO/IEC 19763 provides a metamodel to support the registration of select
and demantics of process models for process discovery and reuse. It offers guidance whi
the gommon semantics of process models, helps people clarify the structurée of a pro
relatijonship between processes, and aids in discovering processes, regardléss-of the notat
they were originally written. Any information related to the details of procéess modelling
the pllatform for process execution is not taken into account. In particular, although the
information of process models can be used to support further discovery of web services in
assodiations between process and web services, the process representing either the exe
within a web service or the orchestration of a set of web serviceés)is out of the scope of this

NOTE
proce

In this part, 'process’ is meant to be 'business process’) and ‘process model’ is meant t
ks model’.

are merging
ss models in
integration,

rocesses for
dels hamper
- mechanism
t models.

bd metadata
th highlights
ess and the
ion in which
anguages or
registration
terms of the
cution order
part.

be 'business
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Information technology — Metamodel framework for
interoperability (MFI) —

Part 5:
Metamodel for process model registration

1 3

The g
inter

This

infor
[SO/I1
proce
proce
and N
Procg
and g
part

cope

rimary purpose of the multipart standard ISO/IEC 19763 is to specify a metamodel fr
pperability.

mation and selected metadata about process models. The metamodel specified in
EC 19763 is intended to promote semantic discovery and reuse,of process models w
ss model repositories. For this purpose, it provides selected metadata and common
ss models created with a specific process modelling language, including Business Pj
otation (BPMN)[1], UML (Unified Modelling Language) Acfivity Diagraml(5] and EPC (
ss Chain)[Z], etc. The metamodel can help discovery ofthe function and composition
romote reuse of its components at different levels 6f’ granularity. Figure 1 shows the
fISO/IEC 19763.

Scope of MH Process model registrati

hmework for

part of ISO/IEC 19763 specifies the metamodel that describes a facility, to register administrative

this part of
ithin/across
semantics of
ocess Model
Event-driven
of a process,
scope of this

I
I
Process model :
Regisiry based on MFI Process I
model registration I
I
: reqistry
)
I process model
I
' metadata abput
process models
reqister

NOTE Mot every model needs to exist in a repository before registration.

Figure 1 — The scope of MFI Process model registration

The following are outside the scope of this part of ISO/IEC 19763:

— details related to modelling notations or descriptive languages of process models;

— T

untime environments or implementation platforms for executing processes.

© ISO/IEC 2015 - All rights reserved
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2 Normative references

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

ISO/IEC 19763-1, Information technology — Metamodel framework for interoperability (MFI) — Part 1:

Framework

ISO/IEC 19763-7, Information technology — Metamodel framework for interoperability (MFI)— Part 7:
Metamodel for service model registration

ISO/IEC 197
Metamodel f

ISO/IEC 197
Core model a

3 Terms

3.1 Term

For the purp|
and ISO/IEC

3.1.1
activity
set of cohesi

[SOURCE: IS

3.1.2
control con

restriction on the execution order for a givew/collection of processes (3.1.12)

3.1.3
dependency
relationship

3.14
event
occurrence

3.1.5

b3-8, Information technology — Metamodel framework for interoperability (MFI) — P
pr role and goal model registration

h3-10, Information technology — Metamodel framework for interoperability (MEL)— Pa
nd basic mapping

definitions and abbreviated terms

5 and definitions

oses of this document, the terms and definitions given in ISO/IEC 19763-7, ISO/IEC 19
19763-10, and the following apply.

e tasks (3.1.21)
D/IEC 12207:2008, 4.3, modified]

straint

4

between process model elements (3.1.14), that specifies the control constraints (3.1.2)

f a particdlar set of circumstances

exit conditi

constraint thatif true, will cause an operation to terminate before its completion

DI

art 8:

rt 10:

/63-8

Note 1 to entry: The operation can be a process or a service operation.

3.1.6
goal

intended outcome of user interaction with a process (3.1.12) or service (3.1.18)

[SOURCE: ISO/IEC 19763-8:—, 3.1.1]

3.1.7

guard condition
condition that must be satisfied before an associated process (3.1.12) can execute

© ISO/IEC 2015 - All rights reserved
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3.1.8
involvement type
statement that indicates the type of involvement of a role with a process (3.1.12) or service (3.1.18)

EXAMPLE Performer, beneficiary, customer.
[SOURCE: ISO/IEC 19763-8:—, 3.1.4]

3.19

join dependency

kind of a dependency, specifying that the following process model element (3.1.14) will start when the
selected preceding process model elements (3.1.14) are completed

3.1.1p
post¢ondition
consfraint that must be true at the completion of an operation

[SOURCE: ISO/IEC 14813-5:2010, B.1.116]
Note ] to entry: The operation can be a process or a service operation.

3.1.11
precondition
consfraint that must be true when an operation is invoked

[SOURCE: ISO/IEC 14813-5:2010, B.1.117]
Note 1 to entry: The operation can be a process or a servicejoperation.

3.1.1p
process
collegtion of related, structured activities (3:1{1) or tasks (3.1.21) that achieve a particular goal (3.1.16)

Note ] to entry: The activities and tasks are fepresented by the Process metaclass in this part.

3.1.1B
process model
reprgsentation of a process (3.1:12), using a specific process modelling language (3.1.15)

3.1.1

process model element
abstrction of the modelling constructs that constitutes a process (3.1.12), including procgsses (3.1.12)
and dependencies_(8.1.3) among them

3.1.1
process meodelling language
specipl Janguage used to represent processes (3.1.12)

Note I'to entry: PSL, BPMN, UML Activities etc. are all process modelling [anguages.
Note 2 to entry: Special language [ISO 1087-1:2000, 3.1.3].

3.1.16
resource
asset that is utilized, created or consumed by a process model element (3.1.14)

Note 1 to entry: The resources can be either physical or virtual.

3.1.17
role
named specific behaviour of an entity participating in a particular context

[SOURCE: ISO/IEC 19763-8:—, 3.1.7]

© ISO/IEC 2015 - All rights reserved 3
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service
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kind of application which encapsulates one or more computing modules and can be accessed through a
specified interface

[SOURCE: ISO/IEC 19763-7:—, 3.1.13]

3.1.19

sequence dependency
kind of control constraint between processes (3.1.12), specifying that the processes (3.1.12) are
executed in order

3.1.20

split depen]lency
rol constraint between process model elements (3.1.14), specifying that if the prec
l element (3.1.14) is completed, one or more of the following process model elements (3

kind of cont
process mode
will execute

3.1.21
task
specific piec

[SOURCE: IS

3.2 Abbrg¢

BPMN

EPC
MFI

MFI Core an

MFI Process

in parallel

b of work to be done

D 16091:2002, 3.1.25]

tviated terms

d mapping

t model registration

MFI Role anld Goal model registration

Business Pracess Model and Notation [SOURCE:
BPMN version 2, formal/2011-01-03]

Event-driven Process Chain

Métamodel framework for interoperability [SOURCE
1EC 19763-1:2007, 4.2]

ISO/IEC 19763-10, Information technology - Metai]
framework for interoperability (MFI) - Part 10:
model and basic mapping

ISO/IEC 19763-5, Information technology - Metai

bding
1.14)

OMG

:1S0/

nodel
Core

nodel

framework for interoperability (MFI) - Part 5: Metainodel

for process model registration

ISO/IEC 19763-8, Information technology - Metar]

nodel

framework for interoperability (MFI) - Part 8: Metainodel

for role and goal model registration

MFI Servic

OWL-S
PSL

UML

model registration

A VaVaWAidnVall Wal.] 2 7 1 £ . h | 1 AA
ISU/IEG 1770577, HIIIOT'IIAUOII TELITIOI0EY = MELldl

10del

framework for interoperability (MFI) - Part 7: Metamodel

for service model registration

Web ontology language for service [Z]

Process Specification Language [ISO/IEC 18629-1]
Unified Modeling Language [ISO/IEC 19505-2]

© ISO/IEC 2015 - All rights re
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4 Conformance

4.1

General

-5:2015(E)

An implementation claiming conformance with this part of ISO/IEC 19763 shall support the metamodel
specified in Clause 5, depending on a degree of conformance as described below.

4.2

4.2.1

Degree of conformance

General

The distinction between 'strictly conforming’ and ‘conforming’ implementations is necessa
the simultaneous needs for interoperability and extensions. This part of ISO/IEC. 19763 describes
specifications that promote interoperability. Extensions are motivated by needs. 'of us¢rs, vendors,

instit

utions and industries, but are not specified by this part of ISO/IEC 19763.

A strictly conforming implementation may be limited in usefulness but is maximally intero

resp6
less i

4.2.2
A str
a)

b)
S

(%)

4.2.3
A con
a)

b) A
e

v

NOTE

NOTE

4.3

hteroperable with respect to this part of ISO/IEC 19763.

Strictly conforming implementation
ctly conforming implementation

hall support the metamodel specified in Clause 5;

pecified in Clause 5.

Conforming implementation
forming implementation

hall support the metamodekspecified in Clause 5;

xtensions to the metamodel specified in Clause 5.
1  All strictly eonforming implementations are also conforming implementations.

2 The usewof'extensions to the metamodel might cause undefined behaviour.

Implenmientation Conformance Statement (ICS)

'y to address

perable with

ct to this part of ISO/IEC 19763. A conforming implementation may.be more useful, but may be

hall not use, test, access, or probe for any ektension features nor extensions to th¢ metamodel

s permitted by the implementation, may use, test, access, or probe for any extension features or

An impplémentation claiming conformance to this part of ISO/IEC 19763 shall include an Implementation

Conformance Statement stating:

a) whetheritis a strictly conforming implementation (see 4.2.2) or a conforming implementation (see
4.2.3);

b) what extensions, if any, are supported or used if it is a conforming implementation.

© ISO/IEC 2015 - All rights reserved
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5 Structure of MFI Process model registration

5.1 Overview of MFI Process model registration

MFI Process model registration provides a generic metamodel to register selected metadata about
process models described by a specific modelling language. Figure 2 shows the metamodel for process
model registration.

describing_model Process_Model |expressed_model describing language| Process_Modelling Language

0= name[1..1] 0.% 1..1 |name(1.1]

- version[0..1]
0.% containing_model

1.* | contained_process_model_element

created_resource creator Split_Depency. Option
Resourc 0.* 0.* | Process_Model_ | following_element preceding_option [guard_condition[Q..1]
name[1..1] used_resource user Element 1.1 0.
0.* 0.* follewing_option ||2.*
consumed_resource consumer| preceding_element
0.* 0.* 1.1
produced_event  producer preceding‘elementfouowmg_optlon ]oin_Dgpency_Option
Event 0 0 1.1 0..* | guard_congdition[0.1]
triggered_process_ 3 -
namef1.1] trigger model_element following_element preceding option (2.
0.* 0.* 1.1

composing_process_ [0-*
model_element

decomposed_ | 0.
process
described_process

01 Process Dependency
name[1..1]
prefeding_process |1.1 1.1 | following process {5
successor|0.*  0.* |precedent precedent|0..* 1..1 |successor
Sequence_Dependency Split_Dependency Join_Dependency
split_dependency_type[1..1] join_dependency_type[1..1]
is_synchronous[0..1] is_synchronous[0..1]

precedent |[1.1 0.*| successor

following_process

NOTE Mg¢taclasses whose names are italicized are abstract metaclasses.
Figure 2 — The metamodel of MFI Process model registration

In this part,|a pfocess model is used as a representation of a process, and it describes the conthined
process model<elements using a specified process modelling language. The process model elenents
include processes and dependencies bETWeen processes and,/or Other process model elements. For each
process model element, there are some events that can be used to trigger a process model element or to
be produced by a process model element. To achieve a particular goal, some resources are used, created
or consumed by a process model element.

Dependencies represent the control constraints among processes represented by a process model.
In this part, a dependency can be specialized as a sequence dependency, a split dependency, or a
join dependency. A sequence dependency specifies that the processes are executed in order. A split
dependency specifies that when the preceding process model element is completed, one or more of the
following process model elements will execute in parallel. A join dependency specifies that the following
process model element will start when the selected preceding process model elements are completed. In
a split dependency, a split dependency type is used to specify a logical gate for the following processes.
In a join dependency, similarly, a join dependency type is used to specify a logical gate for the preceding
processes. In this part, the values of both a split dependency type and a join dependency type can be

6 © ISO/IEC 2015 - All rights reserved


https://iecnorm.com/api/?name=87e1a6f8aff931e19c4906aa45771ea9

ISO/IEC 19763-5:2015(E)

XOR, OR and AND. For a split dependency type, XOR means that one and only one of the succeeding
process model elements is allowed to execute, OR means that one or more of the succeeding process
model elements are allowed to execute, and AND means that all of the succeeding process model
elements must execute. For a join dependency type, XOR means that the succeeding process model
element executes if one and only one of the preceding process model elements completes successfully,
OR means that the succeeding process model element executes if one or more of the preceding process
model elements completes successfully, and AND means that the succeeding process model element
executes if, and only if, all of preceding process model elements completes successfully. In addition, a
split dependency option represents the guard conditions of the following process model elements to
be executed after the value of a split dependency type is decided. Similarly, a join dependency option
specifies the guard conditions of the preceding process model elements to be executed after the value
of a j¢in dependency type is decided.

5.2 [Associations between MFI Process model registration and other parts'in MFI

Figun

e 3 shows the associations between MFI Process model registration, MF} Role and

regis

NOTE

Figu

The 4
speci
more
exist
proce
as ac

one and only oneprocess. A process involvement shall have exactly one associated process

The 4
that ¢
can f
by a

fration, and MFI Service model registration.

Goal model

fully_realized_pr fullysrealized_se
ocess rvice_operation

Goal
(from MFI Role and Goal
model registration)

Service_Operat]
(from MFI Sery
model registrat

achieved_goal
0.*

achieving_process
0.F

Process 0.* 0.*

involving_process

jon
lice
on)

containediprocess
1.1

B B 1.1
involved_process_in

volvement contained_

process

contained_
process

0.*

Process_Involvement
(from MFI Role and Goal
model registration)

containing_pr
econdition

containing_exit_co
ndition

containing_
postcondition

0.1 On

J Postcondition
(from MFI Service
model registration)

0.1
Exit_Condition
(from MFI Service
model registration)

Precondition
(from MFI Service<
model registration)

Metaclasses grey shaded are metaclasses,that are defined in the other parts of ISO/IEC

re 3 — The associations between MFI Process model registration, MFI Role and
registration and MFI Service model registration

ssociation between MFI Process model registration and MFI Role and Goal model
fies that each process achieves zero, one or more goals, and each goal is achieved by
processes. A goal may exist that is not specified to be achieved by a process, and a
which is not applied\to achieve a specific goal. Similarly, each process involves zero,
ss involvements,\where each process involvement is the involvement of a role with a
for or beneficiary. Each process involvement indicates that a role is involved in the

ssociation between MFI Process model registration and MFI Service model registrat

11y realize zero, one or more processes. A process may exist that is not specified t

19763.

Goal model

registration
Zero, one or
process may
one or more
rocess, such
execution of

ion specifies

ach(process is fully realized by zero, one or more service operations, and each service operation

be realized

Service, anmd a Service may exist that s ot apptied to Teatize @ process: Eacit proc

ss may have

one precondition and/or one postcondition. A process may exist with no associated precondition or
postcondition. Each process has zero or one exit condition to state a set of conditions that will exist to
cause a process to terminate before its completion. Each precondition, each postcondition and each exit
condition can be defined using either a composite expression or an atomic expression.

The associations between the metaclasses in MFI Process model registration and the metaclasses in
MFI Core and mapping are shown in Figure 4.

© ISO/IEC 2015 - All rights reserved
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Core_Model Package from MFI Core and mapping

Modelling_Language decribed_by describes| Model contained_by contains MOdel—Element
(from MFI Core and 1"* o (from MFI Core and or o-| (from MFICore and
mapping) mapping) mapping)
AN AN
MFI Process model registration | | |
Process_Modelling_Language | | Process_Model | | Process_Model_Element | I Resource l | Event |

Split_Dependency _
Option

O

Option

Join_Dependency_

]
| Process |

Split_Dependency

| Dependency |

| Sequence_Dependency | | Join_Dependency

NOTE1 Mg
NOTE2 Mg
Figure 4 —

The metacld
Modelling_L
subclass of |
Element in M

All subclass
associationg

in Clause 5.3.

taclasses whose names are italicized are abstract metaclasses.

taclasses grey shaded are metaclasses that are defined in the other parts of ISO/IEC 19763.
The associations between MFI Process model registration and MFI Core and mag

iss Process_Modelling_Language in MFI Process\‘model registration is a subcla
hnguage in MFI Core and mapping. Process_Model'in MFI Process model registratio
Model in MFI Core and mapping. All the remaining metaclasses are subclasses of M
[F] Core and mapping.

es have the association which are inherited from their superclasses. Some inhe
are specialized in this part of ISOAEC 19763. The details of specialization are de

5.3 Metac

5.3.1 Dep
Dependency
Superclass
[None]

Attribute

lasses in MFI Process model registration

endency

is an abstract metaclass each instance of which represents a specific particular depend

Datatype Multiplicity Description

ping

ss of
n is a
odel_

rited
fined

ency.

[None]
Reference

[None]

Class Multiplicity Description Inverse

Constraints

[None]
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Event

ISO/IEC 19763-5:2015(E)

Event is a metaclass each instance of which represents a particular event.

Supe

rclass

Model_Element (from MFI Core and mapping)

Attribute Datatype Multiplicity Description
name string 1.1 The title of an event instance
Refefence Class Multiplicity Description Inverse Précedence
triggered_process_Process_Model_ 0.* The set of pro-  trigger Yes
modgl_element Element cess model ele-
ments, each of
which is trig-
gered by this
event
prodiicer Process_Model_ 0.* The set of pro<¥ produced_event No
Element cess model'ele-
ments, éaeh of
whichcgan pro-
duce'this event
Consfraints
[Nong]
5.3.3| Join_Dependency
Join_Dependency is a metaclass eachrinstance of which represents a particular join dependency.
Superclass
Depehdency
Attrirute Datatype Multiplicity Description
join_glependencys string 1.1 The statement that specifies whether this join
tvpe dependency is an ‘AND’ join dependency, an ‘OR’
yp join dependency or an ‘XOR’ join dependency. ‘XOR’
means that the succeeding process executes if one
and only one of the preceding processgs completes
:uu.r;b)fuu_y, ‘OR* meansthatthe buu.ccding process
executes if one or more of the preceding processes
completes successfully, and ‘AND’ means that the
succeeding process executes if, and only if, all of
preceding processes completes successfully.
NOTE Implementers should be aware that there
are potential variations in implementations of XOR
that might cause incompatibility.
is_synchronous boolean 0..1 The indication that specifies whether the process

© ISO/IEC 2015 - All rights reserved

model elements to be joined must be synchronous
or not. The value of “TRUE’ means synchronous
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Reference Class Multiplicity Description Inverse Precedence
preceding_option J oin _ 2.* The setofjoindepend- successor No
Depend- ency options, each of
ency _ which specifies the
Option guard condition, if

any, that is used to
determine whether
the associated pro-
cess model element is
to be joined with the
other process model
elements associated
with this join depend-
ency through join
dependency options

following_elgment Process_ 1.1 The process model precedent No
Model_ element that follows
Element this split dependency

Constraints

[None]

10 © ISO/IEC 2015 - All rights reserved
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5.3.4 Join_Dependency_Option

Join_Dependency_Option is a metaclass each instance of which represents a particular join dependency
option.

Superclass
Model_Element (from MFI Core and mapping)
Attribute Datatype Multiplicity Description

guard_condition  string 0.1 The specification of the condition that must be true
for the preceding process model element to be joined
with the other process model elements associated
through the other join dependency optiohs associated
with the same join dependenty;

Reference Class Multiplicity Description Inverse Precedence

succegssor Join_Dependency 1.1 The join dependency ‘preceding_ Yes
for which this join’ option
dependency option
specifies the-guard
conditien\for one

of the@ssociated
prece€ding process

mpdel elements

precdding_ Process_Model_ 1.1 The process model following_ No
Element elementthatprecedes option
elemg¢nt L
this join dependency
option
Constraints
[Nong]

5.3.5| Process

Procgss is a metaclags each instance of which represents a modelling construct which represents a par-
ticulgr process.

Superclass

Procgss,Model Element

Attribute Datatype Multiplicity Description

name string 1.1 The title of a process instance

Reference Class Multiplicity Description Inverse Precedence

describing_model Process_ 0.* The set of process models,each described_ No
Model of which may describe the com-  process

position of this process

© ISO/IEC 2015 - All rights reserved 11
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model_element

precedent

successor

fully_realizing_

service_opel

involved_p
involvement

achieved_go

dition

dition

composing_process_Process_ The set of process model ele- decomposed_ No
Model_Ele- ments, including processesand  process
ment dependencies among them,
each of which composes a pro-
cess
Sequence_ The set of sequence depend- following_ No
Depend- encies, each of which specifies process
ency that this process follows the
process that is the preced-
ing process for the particular
sequence dependency
Sequence_ The set of sequence depend- preceding_ No
Depend- encies, each of which specifies process
ency that this process precedes the
process that is the following
process for the particular
sequence dependency
Service_ The set of service operations,\\fully_real- No
ation Operation each of which may fully realize’ ized_process
(from MFI the process. In the caseithat a
Service process is fully realized by a
model reg- set of service operations, the
istration) process should bexdecomposed
into a certainilevel such that
each subpracess of the pro-
cess can.be fully realized by
a service operation
rocess_Process_ Theé’set of process involve- involving_ Yeq
Involve- ments, each of which desig- process
ment (from nates how a particular role is
MFI Role involved in this process
and Goal
model reg-
istration)
hl Goalyfrom The set of goals that can be achieving_ Yeg
MAERRole achieved by this process process
and Goal
model reg-
istration)
containing_ precon-Precondi- The constraint that must be contained_ Yes
tion (from true when this process is process
MFI Ser- invoked
vice model
registra-
tion)
containing_ postcon-Postcondi- The constraint that must be contained_ Yes
tion (from true at the completion of this process
MFI Ser- process
vice model
registra-
tion)

12
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containing_exit_con-Exit_Con- 0.1 The constraint that, iftrue,will contained_ Yes
dition dition cause this processto terminate  process

(from MFI before its completion
Service
model reg-
istration)
Constraints
[None]
5.3.6] Process_Model
Procg¢ss_Model is a metaclass each instance of which represents a particular processymode].
Superclass
Modgl (from MFI Core and mapping)
Attripute Datatype  Multiplicity Description
name string 1.1 The title 6fthis process model
Reference Class Multiplicity Description Inverse Precedence
descilibing_language Process_ 1.1 The process model- expressed_ Yes
Modelling _ ling language that model
Language is used to repre-
sent this process
model. This refer-
ence specializes
the ‘described_by’
reference which is
inherited from the
superclass.
contalined_process_model_ele-RProcess _ 1.* The set of process containing_ Yes
ment Model_ Ele- model elementsthat model
ment are described in this
process model. This
reference special-
izes the ‘contains’
reference which is
inherited from the
superclass.
described_process Process 0..1 The process whose describing_ Yes
decomposition is model
described using this
process model
Constraints
[None]
© ISO/IEC 2015 - All rights reserved 13
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5.3.7 Process_Model_Element

Process_Model_Element is an abstract metaclass each instance of which represents a particular process
model element.

Superclass

Model_Element (from MFI Core and mapping)

Attribute Batatype Multipleity Deseription

[None]

Reference Class Multiplicity Description Inverse Precedence

containing_model Process_ 0.* The set of process contained_ pro- No
Model models which include cess_model rele-

thisprocessmodel ele- ment
ment. This reference
specializes the ‘con-
tained_by’ reference
which is inherited
from the superclass:

decomposed|_ Process 0.* The set of proeesses composing_pro- Yes
which decomposeinto  cess_model_ele-

process this processmodel ele- ment
ment
created_ Resource 0.* The;set of resources, creator Yes
each of which may be
resource .
created by this process
model element
consumed_ Resource 0)* The set of resources, consumer Yes
each of which may be
resource X
consumed by this pro-
cess model element
u S e d _Resource 0.* The set of resources, user Yes
resource each of which may be
used in the execution
of this process model
element
produced_event Event 0.* The setof events,each  producer Yes
of which may be pro-
duced by this process
model element
trigger Event 0.* The setof events,each triggered_ pro- No

of which may trigger cess_model_ele-
(i.e.activate) this pro- ment
cess model element

14 © ISO/IEC 2015 - All rights reserved
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successor

preceding_option

Split_
Depend-
ency

Split._
Depend-
ency _
Option

The set of split depend-
encies each of which,
if appropriate, follows
this process model ele-
ment

The set of split depend-
ency options each of
which specifies the
guard condition, if any,
that is used to deter-

ISO/IEC 19763-5:2015(E)

preceding_ ele-
ment

following_ ele-
ment

prece

folloy

Cons

[Non

dent

ving_option

kraints

d

Join _
Depend-
ency

J] oin _
Depend-
ency_
Option

mine whether this pro-
cess model elementis
to be executed

The set of join depend-
encies each of which, if
appropriate, precedes
this process model ele-
ment

The set of join depend-
ency options each.of
which specifi€s the
guard condifign, if any,
that is used’to deter-
mine whether this pro-
ces$simiodel element
is®o be joined with
ahother process model
elementin the associ-
ated join dependency

followingD-€le-
ment

preceding_ ele-
ment

© ISO/IEC 2015 - All rights reserved
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5.3.8 Process_Modelling_Language

Process_Modelling_Language is a metaclass each instance of which represents a particular process
modelling language.

Superclass

Modelling_Language (from MFI Core and mapping)

Attribute Datatype Multiplicity Description
name string 1.1 The name of a process modelling language instance
version value 0..1 The version of a process modelling language.insftance
Reference Class Multiplicity = Description Inverse Precedence
expressed_npodel Process_ 0.* The set of process describig_ No
Model models that are language
expressed using this

process modelling
language. This refer-
ence specializes the
‘describes’ referenee
which is inherited
from the superclass.

Constraints

[None]

16 © ISO/IEC 2015 - All rights reserved
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Resource is a metaclass each instance of which represents a particular resource.

Supe

Model_Element (from MFI Core and mapping)

rclass

Attribute Datatype Multiplicity Description
name string 1.1 The title of a resource instance
Refelence Class Multiplicity Description Inverse Precedence
consymer Process_Model_Ele- 0.* The set of pro- consumed_ No
ment cesses, each of resource
which can con-
sume this resource
in the execution of
the process model
element
creatpr Process_Model_Ele- 0.* Thesetofprocesses, created _ No
ment each of whieh can resource
create thisresource
in thésexecution of
theprocess model
element
user Process_Model_Ele- 0.* Thesetof processes, used_resource No
ment each of which can
use this resource
in the execution of
the process model
element
Constraints
The yalues of the references ‘consumer’, ‘creator’ and ‘user’ are mutually exclusive for any one process
moddl element; i.e. a_process model element can consume a particular resource or create|a particular
resoyrce or use a particular resource.

© ISO/IEC 2015 - All rights reserved
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5.3.10 Sequence_Dependency

Sequence_Dependency is a metaclass each instance of which represents a particular sequence dependency.

Superclass

Dependency

Attribute Datatype  Multiplicity Description

[None]

Reference Class Multiplicity Description Inverse Precedence

following_p1ocess Process 1.1 The process that fol- precedent Yes
lows this sequence
dependency

preceding_pfocess Process 1.1 The process that successor Yes
precedes this sequence
dependency

Constraints

[None]

18 © ISO/IEC 2015 - All rights reserved
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5.3.11 Split_Dependency
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Split_Dependency is a metaclass each instance of which represents a particular split dependency.

Superclass
Dependency
Attribute Datatype Multiplicity Description
split_Jdependency_type string 1.1 The statement that specifieshether this
split dependency is an ‘AND*splifdependency,
an ‘OR’ split dependency or aph ‘XOR’ split
dependency. ‘XOR’ means that ¢pne and only
one of the succeeding process mddel elements
is allowed to execute, ‘OR’ means that one or
more of the succeeding process mpdel elements
are allowed.to execute, and ‘ANI)’ means that
all of the'sticceeding process moldel elements
must éxecute.
is_syhchronous boolean 0..1 The indication that specifies Whether the
process model elements to be 4plit must be
synchronous or not. The value of [TRUE’ means
synchronous and the value of ‘FALSE’ means
not synchronous.
Reference Class Multiplicity Description Inverse Priecedence
following_option Spli.te 2.* The set of split  precedent Yes
Depend- dependency
e Oy _ options each
Option of which spec-
ifies the guard
condition, if
any, that is
used to deter-
mine whether
the associated
process model
elementisto be
executed
preceding—element Process 11 The process—successor No

Constraints

[None]

© ISO/IEC 2015 - All rights reserved
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model element
that precedes
this split
dependency.
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5.3.12 Split_Dependency_Option

Split_Dependency_Option is a metaclass each instance of which represents a particular split dependency
option.

Superclass
Model_Element (from MFI Core and mapping)
Attribute Datatype Multiplicity Description

guard_condition string 0.1 The specification of the condition that must be
true for the following process model elgment
to be executed. The following process-thodel
element will be executed if no guard-condition
is specified.

Reference Class Multiplicity  Description Inverse Precedernce
precedent Split_Dependency 1.1 The split following_ No
dependency for optien
which this split
dependency
option specifies

the guardon-
ditiop-for one
of thevassoci-
ated ‘following
process model

elements
following_elgment Process_Model_ 1.4 The process preceding_ No
Element model element option
that follows this

split depend-
ency option

Constraints

[None]
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Annex A
(informative)

Examples of MFI Process model registration

-5:2015(E)

In this section, four cases are provided to illustrate how to register various kinds of process models
based on MFI Process model registration. In detail, the process models in the four cases use UML

Acti

and 1fegistration information are indicated to show that MFI Process model registration
to register heterogeneous process models. It also means that MFI Process model.regi

har

A1l

The
expre

This
comp
his o1
detai
or SM

Fors
ofas

decomposition of the Notify_Customer. Thus, there are two process models, one for the con

Ticke

Using
Custq
Ticke
Custq

Train_Ticket_Reservation process, illustrating the process of pnline train ticket re

ty Diagram, bPMN, EFC and OWL-5 respectively. The corresponding exemplary tra

onize with existing specifications related to process modelling.

ssed as the UML Activity Diagram shown at Figure A.1.

process consists of a set of sub-processes. The process‘will start if the customer
letes login. The customer can then select the train information that meets the req
her travel itinerary. After this, the customer needs’to-complete and save the desired
s. The system will then automatically notify the customer of the reservation details, eit
S (Short Message Service) as chosen by the custemer, as confirmation of his or her reg

1b-process separately. This is shown in this‘éxample where a separate model is used to

t_Reservation process and the otherfor the Notify_Customer sub-process, to be regist

the facilities of the metamodel of MFI Process model registration, the process mod
mer is declared as describing ‘decomposition of the sub-process Notify_Customer

t_Reservation process. The/process model Notify_Customer is named after sub-prd
mer so that two-way searching is possible.

Check Certification

Legal_User
Select_Itinerary Confirm_Itin

Case A.1: Train_Ticket_Reservation process in UML Activity Diagram

nsformation
can be used
stration can

servation, is

successfully
lirements of
reservation
her by Email
ervation.

me purposes, such as improving reusability ef process models, it will be helpful to model the details

describe the
hplete Train_
bred.

bl for Notify_
f the Train_
cess Notify_

erary)

Illegal_User

Select_Delivery_Manner

Send_Email

! Send_SMS !

Figure A.1 — The process model of Train_Ticket_Reservation in UML Activity Diagram notation
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Table A.1 shows the MFI Process model registration metaclasses that are used to represent the elements
in the Train_Ticket_Reservation process model in Figure A.1. The use of these metaclasses supports the
registration of process models expressed as a UML Activity Diagram, such as that for Train_Ticket_

Reservation, in a registry based on MFI Process model registration.

Table A.1 — Exemplary transformation for Case A.1

Notation of UML

Activity Diagram

Metaclass in MFI Process
model registration

Notation of UML
Activity Diagram

Metaclass in MFIl Process
model registration

Figure A.2 a
Reservation

Customer pr

®

Event

v

Split_Dependency

D

Process

-
-

Join_DependenGy

Sequencg( Dependency

nd Figure A.3 provide the object instances to illustrate theregistration of the Train_T
process model (the sub-processes that constitute the parent process) and the N
bcess model (the sub-sub-process that decompose the sub-process) respectively.

<Procesq Model> <Split_Dependency, Option>
Object10 Object106
Attribufe/Reference Literal/Instance Attribue/Reference Literal/Instance
name “Train_Ticket_Reservation_Model” duérd Jeondition “llegal_User”
descriljing_language Object102 following_element Object108
contaijed_process_model_element | Object104, Object105, Object108, precedent Object105

Object110, Object111, Object112,
Object113, Object114

<Split_Dependency_Option>

cket_
ptify_

Object105

Attribute/Reference

Literal/Instance

split_dependency_type “XOR”
is_synchonous “FALSE”
containing_model Object101
preceding_element Object104

following_option

Object106,0bject107

22

<Process Modelling_Language> Object107
Object103 Attribute/Reference Literal/Instance
Attributp/Reference Literal/Instance guard_condition “Legal_User”
name “umML” following_element Object110
versior “21.2" precedent Object105
expresped_model Object101, Object12?
<Process>
<Event> Object108
Object103 Attribute/Reference Literal/Instance
Attribute/Reference Liferal/Instance name “Exit”
name “TicKet_Reservation_Request” Containing_model Object101
triggergd_process_model_element Object104 preceding_option Object106
<Processp produced_event Object109
Object104
Attribute/Reference Literal/Instance <Event>
name “Check_Certification” Object109
contairfing #hodet Object101 Attribute/Reference Literal/Instance
trigger Object103 name “User_Exit”
successor Object105 producer Object108
<Split_Dependency> <PTOCGSS>
Object110

Attribute/Reference

Literal/Instance

name “Select_ltinerary”
containing_model Object101
preceding_option Object107
successor Object111

Figure A.2 — (continued)
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<Sequence_Dependency>
Object111

<Process>
Object114

ISO/IEC 19763-5:2015(E)

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/lnstance

containing_model Object101 name “Notify_Customer”
preceding_process Object110 containing_model Object101
following_process Object112 precedent Object113
produced_event Object115
gﬁg&ﬁf describing_model Object121
Attribute/Reference Literal/lnstance
name “Confirm_ltinerary” 5%}’:3:?5
containing_model Object101 Attribute/Reference Literal/lnstance
successor Object113 name “Ticket_Reservation_Closed”
precedent Object111 producer Object114

<Sequence_Dependency>
Object113

Attribute/Reference

Literal/Instance

containing_model Object101
preceding_process Object112
following_process Object114

bure A.2 — Registration of the Train_Ticket_Reservation example-(for the paren

<Process_Model>
Object121

Train_Ticket_Reservation)

<Split_Dependency_Option>
Object125

t process

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

name “Notify_Customer_Model” guard_gendition “Deliver_By_Email”
describing_language Object102 folfowing=element Object127
described_process Object114 precedent Object124

contained_process_model_element

Object123, Object124, Object127,
Object128, Object129, Object132

<Split_Dependency_Option>
Object126

<Event>
Object122

Attribute/Reference

Literal/Instance

name

“Notify_ltinerary_Started”

triggered_process_model_element

Object123

<Process>
Object123

Attribute/Reference

Literal/lnstance

name “Selecf_Délivery_Manner”
containing_model Object121
trigger ®bject122
successor Object124

<Split_Dependency>
Object124

Attribute/Reference

Literal/Instance

split_dependenciy,. type “OR”
is_synchenolis “FALSE”
containihg_smodel Object121
preceding_element Object123

falloWing_option

Object125, Object126

Attribute/Reference

Literal/Instance

guard_condition

“Deliver_By_SMS”

following_element Object128
precedent Object124
<Process>
Object127
Attribute/Reference Literal/Instance
name “Send_Email”
containing_model Object121
preceding_option Object125
following_option Object130

<Process>
Object128
Attribute/Reference Literal/Instance
name “Send_SMS”
containing_model Object121
preceding_option Object126
following_option Object131

<Join_Dependency>
Object129

Attribute/Reference

Literal/Instance

join_dependency_type “OR”
is_synchonous “FALSE”
containing_model Object121

preceding_option

Object130, Object131

following_element

Object132

Figure A.3 — (continued)

© ISO/IEC 2015 - All rights reserved

23


https://iecnorm.com/api/?name=87e1a6f8aff931e19c4906aa45771ea9

<Process_Model>

ISO/IEC 19763-5:2015(E)

<Split_Dependency_Option>

Object121 Object125
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
name “Notify_Customer_Model” guard_condition “Deliver_By_Email”
describing_language Object102 following_element Object127
described_process Object114 precedent Object124
contained_process_model_element Object123, Object124, Object127,
Object128, Object129, Object132 <Split_Dependency_Option>
Object126
Attribute/Reference Literal/Instance
<Event> guard_condition “Deliver_By_SMS”
Object122 - g
following_element Object128
Attribute/Reference Literal/Instance
— - precedent Object124
name “Notify_ltinerary_Started”
triggered_process_model_element Object123 <Process>
Object127
<ProcesfS ATbUTe/ReTerence Titerammstance
Object12} name “Send_Email’
Attribuke/Reference Literal/Instance containing_model Object121
name “Select_Delivery_Manner” preceding_option Object125
contaiphing_model Object121
N9 4 following_option Object130
trigge Object122
St Object124
<Process>
Object128
<Split_Dppendency Attribute/Reference Literal/Instahcg,
Object12) name “Send_SMS!
Attrib Literal/instance containing_model Object121
split_gependency_type “OR” preceding_option Opbject126
is_syrichonous “FALSE” "
following_option ©bject131
contaihing_model Object121
preceding_element Object123 .
<Join_Dependency>
followhg_option Object125, Object126 Object129
Attribute/Reference Literal/Instance
join_dependenéy_type “OR”
is_synchon@us “FALSE”
containihgZ/model Object121

preéeding_option Object130, Object131

following_element Object132

Figure A.3 1+- Registration of the Notify_Customer example (for the sub-process Notify_Custpmer
which can be further decompgsed and have separated registration)

A.2 Case A.2: Handle_Online_Car_Repair process in BPMN

The Handle_|Online_Car_Repair process, illustrating the process handling an online order for the fepair
of a car, is expressed as the BPMIN model shown at Figure A.4.

This procesp consists ofiaset of sub-processes. The process will start when a repair request is
registered. The credit eard will then be charged for the payment for the car repair. If the credit card is
declined, thg Handle Fault process will be invoked to return an error and terminate the whole prjcess
prematurely}; if theseredit card is accepted, the customer will be able to schedule a garage appointment.

The customer fmay now select one or both of two options. One of these uses the Order_Tow_Truck
process, if required, to order a tow truck to move the broken-down car. The other option uses the
Rent_Temporary_Car process to order a replacement car while the broken-down car is repaired. Rent_
Temporary_Car is decomposed into three sub-processes: Select_Temporary_Car, Evaluate_Temporary_
Car and Order_Temporary_Car. Select_Temporary_Car and Evaluate_Temporary_Car, which evaluates
whether the selected car meets the customer’s needs or not, will be executed repeatedly till an
appropriate car is chosen. Order_Temporary_Car then executes.

The Handle_Online_Car_Repair process completes when the customer confirms the order.

To model the Rent_Temporary_Car sub-process (which is decomposed into process for selecting,
evaluating and ordering a temporary car) the BPMN Expanded Sub-Process is used. Within BPMN, an
Expanded Sub-Process is used to expose the decomposed flow details of the sub-process within the
context of its parent process. The Expanded Sub-Process is displayed as a rounded rectangle that is
enlarged to display the whole of the decomposed sub-process.
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Truck

Appointment

®

Rent_Temporary_Car

Select_ Evaluate_
Temporary_ Temporary_
Car Car

Check again

Temporary_

Table

Figure A.4 — The process model of Handle_Online_Car_Repair in/BPMN notat

ther
inar

Handle_Fault o

A.2 shows the MFI Process model registration metaclasses that are used to represent
in th¢ Handle_Online_Car_Repair process model in Figure A.4. The @isg“of these metaclas
poistration of process models expressed using BPMN, such as\that for Handle_Online
pgistry based on MFI Process model registration.

ion

the elements
ses supports
_Car_Repair,

Figune A.5 provides the object instances to illustrate the registration of the Handle_Onlin¢_Car_Repair

proce

ss model.

Table A.2 — Exemplary transformation for Case A.2

Notation of BPMN

Met

aclass in MR} Process
modelregistration

Notation of BPMN

Metaclass in MFI Process
model registration

Event

Split_Dependency

J® 0o

Process

Join_Dependency

Sequence_Dependency
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<Process_Model> <Split_Dependency>
Object201 Object207
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
name “Handle_Online_Car_Repair_Model” containing_model Object201
describing_language Object202 split_dependency_type “XOR”
contained_process_model_element Object204, Object205, Object206, is_synchonous “FALSE”
Object207, Object210, Object212, - -
Object213, Object216, Object217, preceding_element Object206
Object219, Object220, Object221, following_option Object208,0bject209
Object222, Object225, Object229,
Object230
<Split_Dependency_Option>
i Object208
<Process_Modelling_Language> - -
. Attribute/Reference Literal/Instance
Object202
"Attribute/Reference Literal/Instance guard_condition Charge_Credit_Card_Successful
name “BPMN” following_element Object212
version 50" precedent Object207
expresgsed_model Object201 Q.)
<Split_Dependency_Option> '\
<Event> Object209 O\
Object20 Attribute/Reference Literal/Instance Q\J
Attribufe/Reference Literal/Instance quard_condition Charge_Credit_Card_Succ{;@ v
name “Repair_Request” following_element Object210 ('\.; 4
triggergd_process_model_element Object204 precedent Object207 Cf\ J
<Procesq> l\e
Object20. <Process> Q
Attribufe/Reference Literal/Instance Object210 \
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