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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/JEC JTC 1.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2:

The main fask of the joint technical committee is to prepare International Standards. Draft Internationfl Standards
adopted by]| the joint technical committee are circulated to national bodies for voting. Publication as an [nternational
Standard refjuires approval by at least 75 % of the national bodies casting a vote.

Attention i§ drawn to the possibility that some of the elements of this document may\bé the subject of patenft rights. ISO
and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 19510 was prepared by the Object Management Group (OMG);yas the OMG Business Proces§ Model and
Notation (BPMN), version 2.0.1, and was adopted, under the PAS préeedure, by Joint Technical Committee ISO/IEC
JTC 1, Infoymation technology, in parallel with its approval by national bodies of ISO and IEC.
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Introduction

The primary goal of BPMN is to provide a notation that is readily understandable by all business users, fro

m the business

analysts that create the initial drafts of the processes, to the technical developers responsible for implementing the
technology that will perform those processes, and finally, to the business people who will manage and monitor those
processes. Thus, BPMN creates a standardized bridge for the gap between the business process design and process

implementatror:

This specification represents the amalgamation of best practices within the business modeling community
notation angl semantics of Collaboration diagrams, Process diagrams, and Choreography diagrams. The intq
to standardize a business process model and notation in the face of many different modeling netations and

to define the
nt of BPMN is
viewpoints. In

doing so, BPMN will provide a simple means of communicating process information to oth€r)business users, process

implementers, customers, and suppliers.

The specification provided by this International Standard is identical to OMG BPMN,2.0.1.
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2.1

Information technology - Object Management Group
Business Process Model and Notation

Scope

General

Management Group (OMG) has developed a standard Business Process Modelyand Notati

t create the initial drafts of the processes, to the technical developers responsible for impleme
that will perform those processes, and finally, to the business people who,will manage and m

tion.

htional Standard represents the amalgamation of bestpractices within the business modeling ¢

ss implementers, customers, and suppliers.

rship of the OMG has brought forth expertise and experience with many existing notations an
the best ideas from these diyefgent notations into a single standard notation. Examples of oth
ies that were reviewed are(UML Activity Diagram, UML EDOC Business Processes, IDEF, e
cision Flow (ADF) Diagram, RosettaNet, LOVeM, and Event-Process Chains (EPCs).

Conformance

General

goal of BPMN is to provide a notation that is readily understandable by all business users, frq

[hus, BPMN creates a standardized bridge for the gap between the pusiness process design an

otation and semantics of Collaboration diagrams, Process diagrams, and Choreographyj|
PMN is to standardize a business process model and notation in the face of many different mod
ints. In doing so, BPMN will provide a simple means of communicating process information tq

pn (BPMN).
m the business
nting the

nitor those

d process

hl, but no less important, is to ensure that XML languages designed for the execution of business processes,
BPEL (Web Services Business Process Execution Language), can be visualized with a busing

ss-oriented

mmunity to

diagrams. The
eling notations
other business

H has sought to
br notations or
bXML BPSS,

Software can claim compliance or conformance with BPMN 2.0 if and only if the software fully matches the applicable
compliance points as stated in the International Standard. Software developed only partially matching the applicable
compliance points can claim only that the software was based on this International Standard, but cannot claim compliance
or conformance with this International Standard. The International Standard defines four types of conformance namely
Process Modeling Conformance, Process Execution Conformance, BPEL Process Execution Conformance, and
Choreography Modeling Conformance.
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The implementation claiming conformance to Process Modeling Conformance type is NOT REQUIRED to support
Choreography Modeling Conformance type and vice-versa. Similarly, the implementation claiming Process Execution
Conformance type is NOT REQUIRED to be conformant to the Process Modeling and Choreography Conformance

types.

The implementation claiming conformance to the Process Modeling Conformance type SHALL comply with all of the
requirements set forth in sub clause 2.1. The implementation claiming conformance to the Process Execution
Conformance type SHALL comply with all of the requirements set forth in sub clause 2.2. The implementation claiming

conformand
requiremen
type SHAL
Complete (

22 P

The next ei

221 B

The implen

¢ Th
paq
Pr
paq
Cd
Cd

*

*
*

As an alterq

€ Descriptive

¢ An

4 Caommon Executable

Descriptive
analysts wh

Analytic cd
Class. It is

e to the BPEL Process Execution Semantics Conformance type SHALL comply with all-of
s set forth in sub clause 2.3. The implementation claiming conformance to the Choreography
L comply with all of the requirements set forth in sub clause 2.4. The implementation(is;said
Conformance if it complies with all of the requirements stated in sub clauses 2.1,,2.2y 2.3, an

rocess Modeling Conformance

pht sub clauses describe Process Modeling Conformance.
PMN Process Types

fentations claiming Process Modeling Conformance MUST support the following BPMN pa

e BPMN core elements, which include those defined in the /nfrastructure, Foundation, Common,
kages (see Clause 8).

pcess diagrams, which include the elements defined in the Process, Activities, Data, and Hu
kages (see Clause 10).

llaboration diagrams, which include Pools and Message Flow (see Clause 9).

nversation diagrams, which include Pools, Conversations, and Conversation Links (s¢

hative to full Process Modeling Conformance, there are three conformance sub-classes defing
alytic

is concernedswith visible elements and attributes used in high-level modeling. It should be c(
o have used(BPA flowcharting tools.

ntains all of Descriptive and in total about half of the constructs in the full Process Modeling
based. on experience gathered in BPMN training and an analysis of user-patterns in the Departny

the
Conformance
o have BPMN
i 2.4,

ckages:

and Service

nan Interaction

e Clause 9).
d:

mfortable for

Conformance
ent of Defense

Architectur

Eranmaworkand nlannad ctandardizatiogn oo that fona ool
e W Prat e-SrahaaratZattoi—To—thnat1ahewe

TIcotrer Tt T

Both Descriptive and Analytic focus on visible elements and a minimal subset of supporting attributes/elements.

Common Executable focuses on what is needed for executable process models.

Elements and attributes not in these sub-classes are contained in the full Process Modeling Conformance class.

The elements for each sub-class are defined in the next sub clause.

© ISO/IEC 2013 - Al

| rights reserved


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

222 B
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The Process Modeling Conformance type set consists of Collaboration and Process diagram elements, including all
Task types, embedded Sub-Processes, CallActivity, all Gateway types, all Event types (Start, Intermediate, and
End), Lane, Participants, Data Object (including Datalnput and DataOutput), Message, Group, Text
Annotation, Sequence Flow (including conditional and default flows), Message Flow, Conversations (limited to
grouping Message Flow, and associating correlations), Correlatzon and ASSOCIatlon (including Compensatlon

Association
embedded $

NOTE: Imp

>ub-Processes).

Sub-Chorgography.

For a tool t
¢ Al
¢ Fo

¢ In
sul

Descriptiy
The Descri

e Conformance Sub-Class

p claim support for a sub-class the following criteria MUST be satisfied:
the elements in the sub-class MUST be supported.
I each element, all the listed attributes MUST be supported.

peneral, if the sub-class doesn’t mention an attribute and it is NOT REQUIRED by the schema, the
class. Exceptions to this rule are noted.

ptive conformance sub-class elements are shown in<Fable 2.1.

for Tasks and

lementations are not expected to support Choreography modeling elements such as Choreography Task and

n it is not in the

Table 2.1 -{ Descriptive Conformance Sub-Class Eleméents and Attributes
Element Attributes
participar]t (pool) id; \name, processRef
laneSet id, lane with name, childLaneSet, flowElementRef
sequencaFlow (unconditional) id, name, sourceRef, targetRef
messageflow id, name, sourceRef, targetRef
exclusiveGateway id, name
parallelGateway id, name
task (Norfe) id, name
userTask id, name
serviceTask id, name
subProcess (expanded) id, name, flowElement
subProcess (collapsed) id, name, flowElement
CallActivity id, name, calledElement
DataObject id, name
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Table 2.1 — Descriptive Conformance Sub-Class Elements and Attributes

TextAnnotation id, text
association/dataAssociation® id, name, sourceRef, targetRef, associationDirection®
dataStoreReference id, name, dataStoreRef
startEvent-(Nere) idname

endEven{ (None) id, name

messagepBtartEvent id, name, messageEventDefinition
messagefndEvent id, name, messageEventDefinition
timerStariEvent id, name, timerEventDefinition
terminateEndEvent id, name, terminateEventDefinition
documentation® text

Group id, categoryRef

a. Data Association is ABSTRACT: Data Input Association and Data Output Association will appear in
the XML serialization. These both have REQUIRED attribytes [sourceRef and targetRef] whigh refer to
itemAwareElements. To be consistent with the metamodel, this will require the following additiopal
elenjents: ioSpecification, inputSet, outputSet, Data Input, Data Output. When a BRMN editor
draws a Data Association to an Activity or Event it should generate this supporting invisible subgtructure.
Othgrwise, the metamodel would have to be clfanged to make sourceRef and targetRef optionaf or allow
refefence to non-itemAwareElementg, e.g., Activity and Event.

b. asslociationDirection not specified for Data Association

c. Dodumentation is not a visible glement. It is an attribute of most elements.

Analytic Qonformance Sub-Class

The Analytic conformance suli-class contains all the elements of the Descriptive conformance sub-class plus the
elements sHown in Table 2.2\

Table 2.2 -{ Analytic.Conformance Sub-Class Elements and Attributes

Element Attributes

sequenceFlow (conditional) id, name, sourceRef, targetRef, conditionExpression®
sequenceFlow (default) id, name, sourceRef, targetRef, default?

sendTask id, name

receiveTask id, name

Looping Activity standardLoopCharacteristics

Multilnstance Activity multilnstanceLoopCharacteristics

4 © ISO/IEC 2013 - All rights reserved
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Table 2.2 — Analytic Conformance Sub-Class Elements and Attributes

exclusiveGateway Add default attribute

inclusiveGateway id, name, eventGatewayType
eventBasedGateway id, name, eventGatewayType

Link catch/throw Intermediate Event Id, name, linkEventDefinition

signalStaftEvent id, name, signalEventDefinition
signalEndEvent id, name, signalEventDefinition
Catching|message Intermediate id, name, messageEventDefinition

Event

Throwing| message Intermediate id, name, messageEventDefinition

Event

Boundary message Intermediate |d, name, attaChedTORef, messageEventDefinition
Event

Non_interrupting Boundary message |d, name, attaChedTORef, CancelACtiVity:false,
Intermediate Event messageEventDefinition

Catching timer Intermediate Event id, name, timerkventDefinition

Boundary timer Intermediate Event id, namegattachedToRef, timerEventDefinition
Non-interfupting Boundary timer id, name, attachedToRef, cancelActivity=false, timerEveniDefinition
Intermediate Event

Boundary error Intermediate Event id, name, attachedToRef, errorEventDefinition
errorEndEvent id, name, errorEventDefinition

Non_interrupting Boundary escalation |d, name, attachedTORef, CancelACtiVity=false,
Intermediate Event escalationEventDefinition

Throwing escalation)Intermediate |d, name, escalationEventDefinition

Event

escalationEndEvent |d, name, escalationEventDefinition

Catching signal Intermediate Event | id, name, signalEventDefinition

Throwing signal Intermediate Event | id, name, signalEventDefinition

Boundary signal Intermediate Event | id, name, attachedToRef, signalEventDefinition
Non-interrupting Boundary signal id, name, attachedToRef, cancelActivity=false, signalEventDefinition
Intermediate Event

conditionalStartEvent id, name, conditionalEventDefinition
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Table 2.2 — Analytic Conformance Sub-Class Elements and Attributes

Catching conditional Intermediate
Event

id, name, conditionalEventDefinition

Boundary conditional Intermediate
Event

id, name, conditionalEventDefinition

Non-interfupting Boundary condi-
tional Intgrmediate Event

i al LA - abiarik fl A = N O T
U, TIAalTiT, LAlILTIAUUVILYy =TdlotT, VCUTTUTUUTIATL VCTTIILUTITITITUUTT

messagef

id, name, add messageRef attribute to messageFlaw

a. ConlditionExpression, allowed only for Sequence Flow out of Gateways, MAY be null.
b. Deflault is an attribute of a sourceRef (exclusive or inclusive) Gateway.
c. Notg that messageRef, an attribute of various message Events, is optional and not in the sub-class

Common Executable Conformance Sub-Class

This conforgmance sub-class is intended for modeling tools that can emit executable models.
€ Daa type definition language MUST be XML Schema.
€ Sefvice Interface definition language MUST be WSDL.
€ Dalta access language MUST be XPath.

The Commjon Executable conformance sub-class elementstare shown in Table 2.3 and its supporting clasges in Table 2.4.

Table 2.3 4/ Common Executable Conformance Sub-Class Elements and Attributes

Element

Attributes

sequencgFlow (unconditional)

id, (name), sourceRef?, targetRefb

sequencgFlow (conditional)

id, name, sourceRef, targetRef, conditionExpression®

sequencegFlow (default)

id, name, sourceRef, targetRef, defaultd

subProcess (expanded)

id, name, flowElement, loopCharacteristics, boundaryEventRefs

exclusiveGateway

id, name, gatewayDirection (only converging and diverging), default

parallelGateway;,

id, name, gatewayDirection (only converging and diverging)

startEvent-{Nere}

id name

endEvent (None)

id, name

eventBasedGateway id, name, gatewayDirection, eventGatewayType
userTask id, name, renderings, implementation, resources, ioSpecification,
datalnputAssociations, dataOutputAssociations, loopCharacteristics,
boundaryEventRefs
6 © ISO/IEC 2013 - All rights reserved
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Table 2.3 — Common Executable Conformance Sub-Class Elements and Attributes

serviceTask id, name, implementation, operationRef, ioSpecification,
datalnputAssociations, dataOutputAssociations, loopCharacteristics,
boundaryEventRefs

callActivity id, name, calledElement, ioSpecification, datalnputAssociations,
dataOutputAssociations, loopCharacteristics, boundaryEventRefs

dataObjeft id, name, isCollection, itemSubjectRef

textAnnofation id, text

dataAssociation id, name, sourceRef, targetRef, assignment

messagepBtartEvent id, name, messageEventDefinition (either'ref or containeq),
dataOutput, dataOutputAssociations

messagefFndEvent id, name, messageEventDefinition;\(either ref or contained), datalnput,
datalnputAssociations

terminateEndEvent (Terminating trigger in combination with one of the other gnd events)

Catching|message Intermediate id, name, messageEventDefinition (either ref or contained),

Event dataOutput, dataQutputAssociations

Throwing| message Intermediate id, name, messageEventDefinition (either ref or contained)), datalnput,

Event datalnputAssociations

Catching timer Intermediate Event id, name, timerEventDefinition (Contained)

Boundary error Intermediate Event id, Mame, attachedToRef, errorEventDefinition, (contained or

feferenced), dataOutput, dataOutputAssociations

Mulfiple outgoing connections drejonly allowed for converging Gateways.

Multiple outgoing connections are only allowed for diverging Gateways.
ConditionExpressicnyallowed only for Sequence Flow out of Gateways, MAY be null.
Deflault is an attributerof a sourceRef (exclusive or inclusive) Gateway.

e o

Table 2.4 { Common-Executable Conformance Sub-Class Supporting Classes

Element Attributes

StandardLoepCharacteristics id, loopCondition
MultilnstancelLoopCharacteristics id, isSequential, loopDatalnput, inputDataltem
Rendering

Resource id, name

ResourceRole id, resourceRef, resourceAssignmentExpression
InputOutputSpecification id, datalnputs, dataOutputs

Datalnput id, name, isCollection, itemSubjectRef

© ISO/IEC 2013 - All rights reserved 7
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Table 2.4 — Common Executable Conformance Sub-Class Supporting Classes

DataOutput id, name, isCollection, itemSubjectRef
[temDefinition id, structure or import?

Operation id, name, inMessageRef, outMessageRef, errorRefs
Message id, name, structureRef

Error id, structureRef

Assignment id, from, to®

MessageFventDefinition id, messageRef, operationRef
TerminatgEventDefinition id

TimerEventDefinition id, timeDate

a. Strugture MUST be defined by an XSD Complex Type
b. Strugture MUST be defined by an XSD Complex Type

2.23

Vjsual Appearance

A key elemfent of BPMN is the choice of shapes and icons used.fof.the graphical elements identified in thjis International
Standard. Tlhe intent is to create a standard visual language thatyall process modelers will recognize and ynderstand. An
implementation that creates and displays BPMN Process Diagrams SHALL use the graphical elements] shapes, and

markers illystrated in this International Standard.

NOTE: Thdre is flexibility in the size, color, line stylé7and text positions of the defined graphical elements, ekcept where

otherwise specified (see page 41).

The following extensions to a BPMN Diagram are permitted:

*

*

224

New markers or indicators MAY;be added to the specified graphical elements. These markers or indfcators could be
usdd to highlight a specific attribute of a BPMN element or to represent a new subtype of the corresgonding concept.

A new shape representing a kind of Artifact MAY be added to a Diagram, but the new Artifact shage SHALL NOT
conflict with the shape specified for any other BPMN element or marker.

[72]

Grhphical elemenits MAY be colored, and the coloring MAY have specified semantics that extend thg information
coveyed by-the element as specified in this International Standard.

The line-style of a graphical element MAY be changed, but that change SHALL NOT conflict with any other line
style REQUIRED by this International Standard.

AnTxtensiomr SH2 YOT change thespecificd stape of adefimed graphicatete 2., changing a

square into a triangle, or changing rounded corners into squared corners, etc.).

Structural Conformance

An implementation that creates and displays BPMN diagrams SHALL conform to the specifications and restrictions with
respect to the connections and other diagrammatic relationships between graphical elements. Where permitted or
requested connections are specified as conditional and based on attributes of the corresponding concepts, the
implementation SHALL ensure the correspondence between the connections and the values of those attributes.
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NOTE: In general, these connections and relationships have specified semantic interpretations, which specify interactions
among the process concepts represented by the graphical elements. Conditional relationships based on attributes represent
specific variations in behavior. Structural conformance therefore guarantees the correct interpretation of the diagram as a
specification of process, in terms of flows of control and information. Throughout the document, structural specifications will
appear in paragraphs using a special shaped bullet: Example: ¢ A TASK MAY be a target for Sequence Flow; it can have
multiple incoming Flows. An incoming Flow MAY be from an alternative path and/or parallel paths.

225 P
This Intern
graphical e
BPMN dia
interpretati

rocess Sermantics

itional Standard defines many semantic concepts used in defining Processes, and associates
ements, markers, and connections. To the extent that an implementation provides af interprets
bram as a semantic specification of Process, the interpretation SHALL be consistént with thg
n herein specified. In other words, the implementation claiming BPMN Process'Modeling Co

to support the semantics surrounding the diagram elements expressed in Clause 10.

NOTE: Thq
semantics d|

2.2.6

This Intern

graphical el

some have

optional ref

mandatory,

can be crea
element spd
specified as

attribute or
mechanism

representati

some other

representati

227 E

A conformi
normative (

specifies w

+ how

escribed in Clause 13.

Attributes and Model Associations

htional Standard defines a number of attributes and praperfies of the semantic elements repress
ements, markers, and connections. Some of these atfributes are purely representational and are
mandated representations. Some attributes are specified as mandatory, but have no representat
resentation. And some attributes are specified~as’optional. For every attribute or property that
a conforming implementation SHALL proyide some mechanism by which values of that attrib
ted and displayed. This mechanism SHARL permit the user to create or view these values for
cified to have that attribute or propertys Where a graphical representation for that attribute or
REQUIRED, that graphical représentation SHALL be used. Where a graphical representation
property is specified as optional;the implementation MAY use either a graphical representatiot
If a graphical representationyis used, it SHALL be the representation specified. Where no gr
on for that attribute or property is specified, the implementation MAY use either a graphical rg
mechanism. If a graphical representation is used, it SHALL NOT conflict with the specified g
on of any other BPMN element.

xtended and'Optional Elements

ng implementation is NOT REQUIRED to support any element or attribute that is specified h
r informative. In each instance in which this International Standard defines a feature to be “oj

them with

tion of the
semantic

nformance has

implementations claiming Process Modeling Conformance are not expectéd to support the BPMN execution

ented by the
so marked, and
on or only

is specified as
ute or property
ecach BPMN
property is

for that
1 or some other
phical
presentation or
raphical

brein to be non-
btional,” it

hether the option is in:

the feature will be displayed,

 whether the feature will be displayed,

 whether the feature will be supported.

A conforming implementation is NOT REQUIRED to support any feature whose support is specified to be optional. If an
implementation supports an optional feature, it SHALL support it as specified. A conforming implementation SHALL
support any “optional” feature for which the option is only in whether or how it SHALL be displayed.

© ISO/IEC 2013 - All rights reserved


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

2.2.8 \Visual Interchange

One of the main goals of this International Standard is to provide an interchange format that can be used to exchange
BPMN definitions (both domain model and diagram layout) between different tools. The implementation should support
the metamodel for Process types specified in sub clause 13.1 to enable portability of process diagrams so that users can
take business process definitions created in one vendor’s environment and use them is another vendor’s environment.

2.3 rocess Execution Conformance

The next twWo sub clauses describe Process Execution Conformance.
2.3.1 Ekecution Semantics

The BPMN execution semantics have been fully formalized in this version of the Intérnational Standard. [The tool
claiming BPMN Execution Conformance type MUST fully support and interpret.the operational semantics and
Activity life-cycle specified in sub clause 14.2.2. Non-operational elements listed\in Clause 14 MAY be fignored by
implementdtions claiming BPMN Execution Conformance type. Conforhant implementations MUST] fully support
and interpr¢t the underlying metamodel.

NOTE: Thq tool claiming Process Execution Conformance type is noet\éxpected to support and interpret Chloreography

models. Thq tool claiming Process Execution Conformance type is fiot €xpected to support Process Modeling Conformance.
More precisgly, the tool is not required to support graphical syntax and semantics defined in this International Standard. [t MAY
use different graphical elements, shapes and markers, than those'defined in this International Standard.

2.3.2 Import of Process Diagrams

The tool clgiming Process Execution Conformance type MUST support import of BPMN Process diagram types
including its definitional Collaboration (see Table 10.1).

2.4 BPEL Process Execution Conformance

Special typ¢ of Process Execution Conformance that supports the BPMN mapping to WS-BPEL as specifigd in sub clause
15.1 can claim BPEL Process Execution Conformance.

NOTE: Thd tool claimiig-BPEL Process Execution Conformance MUST fully support Process Execution|Conformance.
The tool clajming BPEL Process Execution Conformance is not expected to support and interpret Choreogqraphy models.
The tool claiming’BPEL Process Execution Conformance is not expected to support Process Modeling Cohformance.

2.5 Choreography Modeling Conformance

The next five sub clauses describe Choreography Conformance.
251 BPMN Choreography Types

The implementations claiming Choreography Conformance type MUST support the following BPMN packages:

¢ The BPMN core elements, which include those defined in the Infrastructure, Foundation, Common, and Service
packages (see Clause 8).
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& Choreography diagrams, which includes the elements defined in the Choreography, and Choreography
packages (see Clause 11).

& Collaboration diagrams, which include Pools and Message Flow (see Clause 9).

252 B

PMN Choreography Elements

The Choreography Conformance set includes Message, Choreography Task, Global Choreography Task,

Sub-Chorgography (cxpanded and collapsed), certain types ol Start Events (c.g., None, Timer, Co

Signal, an
Timer — ng
Activity b
Terminate)
Message

253 V
An implem
shapes, and

Choreography diagram types are listed in sub clause 7.4.

254 C

The tool clg
surrounding

255 V

The implenjentation should support importiexport of Choreography diagram types and Collaboration

that depict
definitions,
vendor’s en

| Multiple), certain types of Intermediate Events (None, Message attached to Activity
rmal as well as attached to Activity boundary, Timer used in Event Gateways, Cancel at
undary, Conditional, Signal, Multiple, Link, etc.) and certain types of End Events (Non
, and Gateways. In addition, to enable Choreography within Collaboration’it should sup
Flow.

sual Appearance
entation that creates and displays BPMN Choreography Diagrdms SHALL use the graphica
markers as specified in the BPMN International Standard. Theuse of text, color, size and lin|
horeography Semantics

iming Choreography Conformance should fully, support and interpret the graphical and exec]
Choreography diagram elements and Choreography diagram types.

sual Interchange
Choreography within collaboration as specified in sub clause 9.4 to enable portability of C

so that users can take BPMN definitions created in one vendor’s environment and use them i
vironment.

hditional,
boundary,
tached to an

e and

port Pools and

| clements,
es for

ition semantics

diagram types
horeography
5 another
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2.6

Summary of BPMN Conformance Types

Table 2.5 summarizes the requirements for BPMN Conformance.

Table 2.5 — Types of BPMN Conformance

that need to|be supported.

Sub-Process, Call Activity,
all Event types, all Gateway
types, Pool, Lane, Data
Object (including Datalnput
and DataOutput), Message,
Group, Artifacts, markers for
Tasks and Sub-Processes,
Sequence Flow, Associations,
and Message Flow.

Global Chore

Category Process Modeling Process BPELProcess | Choreography

Conformance Execution Execution Conformance
conrormance Conformance

Visual repr¢sentation of Process diagram types N/A N/A Choreggraphy| diagram types

BPMN Diagram Types and and
Collaboration diagram types Collaboration|diagram types
depicting collaborations depicting collgboration among
among Process diagram Choreographyf diagram types.
types.

BPMN Diagram Elements | All Task types, embedded N/A N/A Message, Choreography Task,

graphy Task,

Sub-Choreogtaphy

(expanded an
certain types
Intermediate,
Gateways, Po
Flow.

collapsed),

f Start,

hnd End Events,
Is and Message

Import/Expgrt of diagram | Yes for Process and Yes'for Process Yes for Process Yes for Chorgography and

types Collaboration diagrams that diagrams diagrams Collaboration|diagrams
depict Process within depicting chofeography within
Collaboration. Collaboration

Support for|Graphical Process and Collabofation N/A N/A Choreography and

syntax and §emantics diagrams that depiet Process Collaboration|diagrams
within Collaberation. depicting Choreography

within Collabpration.
Support for|Execution N/A Yes for Process Yes for Process Choreography| execution
Semantics diagrams diagrams semantics

3 Normative References

3.1 General

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.

12
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3.2 Normative

OMG UML

« OMG Unified Modeling Language (OMG UML), Superstructure, V2.1.2 -
http://www.omg.org/spec/UML/2.1.2/Superstructure

OMG MOF.

+ Objdct Management Group - Meta Object Facility (MOF) Core Specification, V2.0
http:{/www.omg.org/spec/MOF/2.0

RFC-2119

« Key[words for use in RFCs to Indicate Requirement Levels, S. Bradner, IETF RFC 2119, March 1997
http:{/www.ietf.org/rfc/rfc2119.txt

3.3 Non-Normative

Activity Service

 Addijtional Structuring Mechanism for the OTS Specification; OMG, June 1999
http:f/www.omg.org

- J2EK Activity Service for Extended Transactions (JSR95), JCP
http:{/www.jcp.org/jsr/detail/95.jsp

BPEL4People

« WS-BPEL Extension for People (BPEL4People) Specification Version 1.1, Committee Specification,
17 August 2010
http:{/docs.oasis-open.org/bpeldpeaple/bpeldpeople-1.1-spec-cs-01.html

Business Process Definition Metamodel

« OMG, May 2008,
http:f/www.omg.org/docs/dtc/08-05-07.pdf

Business Process'Modeling

« JeantJdeques Dubray, “A Novel Approach for Modeling Business Process Definitions,” 2002

http: vV VvV VV.\.«bPllll.Ulé Ubyllllq.q.du\z
Business Transaction Protocol

« OASIS BTP Technical Committee, June, 2002
http://www.oasis-open.org/committees/download.php/1184/2002-06-03.BTP_cttee spec 1.0.pdf
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Dublin Core Meta Data

» Dublin Core Metadata Element Set, Dublin Core Metadata Initiative
http://dublincore.org/documents/dces/

ebXML BPSS

« Jean-Jacques Dubray, “A new model for ebXML BPSS Multi-party Collaborations and Web Services Choreography,”
200
http:{/www.ebpml.org/ebpml.doc

Open Nested Transactions

« Congepts and Applications of Multilevel Transactions and Open Nested Transactions, Gerhard Weikurp, Hans-J.

Schek, 1992
http:[/citeseer.nj.nec.com/weikum92concepts.html

RDF

« RDH Vocabulary Description Language 1.0: RDF Schema, W3C Working Draft
http:f/www.w3.org/TR/rdf-schema/

SOAP 1.2
» SOAP Version 1.2 Part 1: Messaging Framework, W3C, Working Draft
http:f/www.w3.org/TR/soap12-part1/

» SOAP Version 1.2 Part21: Adjuncts, W3C Wotking Draft
http:f/www.w3.org/TR/soap12-part2/

uUDDI

+ Universal Description, Discovery-and Integration, Ariba, IBM and Microsoft, UDDI.org.
http:f/www.uddi.org

URI

+ Unifprm ResoureeTdentifiers (URI): Generic Syntax, T. Berners-Lee, R. Fielding, L. Masinter, IETF RFC 2396,
Augpst 1998
http:{/www.1etf.org/rfc/rfc2396.txt

WfMC Glossary

» Workflow Management Coalition Terminology and Glossary
http://www.wfmc.org/wfmec-standards-framework.html

Web Services Transaction

» (WS-Transaction) 1.1, OASIS, 12 July 2007,
http://www.oasis-open.org/committees/ws-tx/

14 © ISO/IEC 2013 - All rights reserved


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

Workflow Patterns

« Russell, N., ter Hofstede, A.H.M., van der Aalst W.M.P, & Mulyar, N. (2006). Workflow Control-Flow Patterns: A
Revised View. BPM Center Report BPM-06-22, BPMcentre.org
http://www.workflowpatterns.com/

WSBPEL

» Web Services Business Process Execution Language (WSBPEL) 2.0, OASIS Standard, April 2007
http:f/docs.oasis-open.org/wsbpel/2.0/OS/wsbpel-v2.0-OS.html

WS-Coordination

« Web|Services Coordination (WS-Coordination) 1.1, OASIS Standard, July 2007
http:{/www.oasis-open.org/committees/ws-tx/

WSDL

« Web|Services Description Language (WSDL) 2.0, W3C Proposed Recommendation, June 2007
http:f/www.w3.org/TR/wsdl20/

WS-HumanTask

« Web|Services Human Task (WS-HumanTask) 1.1, August 20°.0
http:f/docs.oasis-open.org/bpeldpeople/ws-humantask-1.1-spec-cs-01.html

XML 1.0 (Second Edition)

 Extepsible Markup Language (XML) 1.0, Second Edition, Tim Bray et al., eds., W3C, 6 October 2000
http:f/www.w3.org/TR/REC-xml

XML-Nampspaces

« Nanlespaces in XML, Tim Bray et al., eds., W3C, 14 January 1999
http:f/www.w3.org/TR/RE€=xml-names

XML-Schgma

« XML SchemaPatt 1: Structures, Henry S. Thompson, David Beech, Murray Maloney, Noah Mendelsolin, W3C, 2 May
2001
http:{/www.w3.org/TR/xmlschema-1//

« XML-SchemaPart 2: Datatypes, Paul V. Biron and Ashok Malhotra, eds W3C, 2 May 200]
http://www.w3.org/TR/xmlschema-2/

XPath

« XML Path Language (XPath) 1.0, James Clark and Steve DeRose, eds., W3C, 16 November 1999
http://www.w3.org/TR/xpath
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XPDL

« Workflow Management Coalition XML Process Definition Language, version 2.0.
http://www.wfmec.org/wfmc-standards-framework.html

4 Terms and Definitions

NOTE: See|Annex C - Glossary.

5

(ds)

yymbols

NOTE: Thdre are no symbols defined.

6 Additional Information

6.1 GConventions

The sub clause introduces the conventions used in this,document. This includes (text) notational conventipns and
notations far schema components. Also included aresdesignated namespace definitions.

6.1.1 Typographical and Linguistic Conventions and Style

This International Standard incorporates the following conventions:

e The keywords “MUST,” “MUST NOT,” “REQUIRED,” “SHALL,” “MUST NOT,” “SHOULD,” “SHOULD NOT,”
“RECOMMENDED,” “MAY,” and “OPTIONAL” in this document are to be interpreted as described {n RFC-2119.

+ A term is a word ortphrase that has a special meaning. When a term is defined, the term name is highli{ghted in bold
typeface.

A referenceto.another definition, sub clause, or specification is highlighted with underlined typeface apd provides a
link fo thé relevant location in this International Standard.

* A rcterenece-to-a—graphical-elemen is-highltichted-with-a d—eapitai iH-be-presente ith the Arial
font (e.g., Sub-Process).

A reference to a non-graphical element or BPMN concept is highlighted by being italicized and will be presented with
the Times New Roman font (e.g., token).

A reference to an attribute or model association will be presented with the Courier New font (e.g., Expression).

« A reference to a WSBPEL element, attribute, or construct is highlighted with an italic lower-case word, usually
preceded by the word “WSBPEL” and will be presented with the Courier New font (e.g., WSBPEL pi ck).

» Non-normative examples are set off in boxes and accompanied by a brief explanation.
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« XML and pseudo code is highlighted with mono-spaced typeface. Different font colors MAY be used to highlight
the different components of the XML code.

+ The cardinality of any content part is specified using the following operators:

<none> — exactly once
[0..1]—Oor1

[0..*] — 0 or more

« Attributes separated by | and grouped within { and } — alternative values

6.1.2 Abbreviations

[1..¥]— 1 or more

<value> — default value

<type> — the type of the attribute

The followng abbreviations are used throughout:
This abbfeviation Refers to
WSBPEL Web Services Business Process ExecutioinEanguage (see WSBPEL). This abbreviation [refers

specifically to version 2.0 of this International Standard.

WSDL

Web Service Description Language (see WSDL). This abbreviation refers specifically t
Technical Note, 15 March 2001{.but is intended to support future versions of the WSDLJ

the W3C
specification.

6.2 S

Clause 1 di
of the docul

Clause 7 in|

Processes, including collaborations, orchestration Processes and Choreographies.

Elements n
are introdu

tructure of this Document

scusses the scope of the document and provides a summary of the elements introduced in subs
ment.

troduces the BPMN Core that includes basic BPMN elements needed for constructing various

beded for modeling”of Collaborations, orchestration Processes, Conversations, and Ch¢
ed in Clauses™8, 9, 10 and 11, respectively.

Clause 13 i

orchestratigns it BPMN 2.0. Clause 14 discusses a mapping of a BPMN model to WS-BPEL that is der
analyzing the. BPMN objects and the relationships between these objects. Exchange formats and an XSLT

troducesthe BPMN visual diagram model. Clause 14 defines the execution semantics for Prj

equent clauses

Business

breographies

ocess
ved by
transformation

between them are provided in Clause 15.
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Overview

General

There has been much activity in the past few years in developing web service-based XML execution languages for
Business Process Management (BPM) systems. Languages such as WSBPEL provide a formal mechanism for the

definition df business processes. The key element of such languages is that they are optimized for the ope

operation o
direct use b
and utilizes
foundation
advantage

organized i
a computer
manage, an
by these wq

Business pqg
of business
creates a te
such as WS
that maps t
BPM execu

Inter-operat
standardiza
designed fo
execution 1
Business H

BPMN prov
and will giy
of Process
companies
Business H
developmer
the underst
This will ef

f BPM Systems. The optimization of these languages for software operations renders themnles|
y humans to design, manage, and monitor Business Processes. WSBPEL has both graph-and |
the principles of formal mathematical models, such as pi—calculusl. This technical anderpinnis
for business process execution to handle the complex nature of both internal and/B2B interact
f the benefits of Web services. Given the nature of WSBPEL, a complex Business Process
n a potentially complex, disjointed, and unintuitive format that is handled Very well by a softw
programmer), but would be hard to understand by the business analyst$«dnd managers tasked
 monitor the Process. Thus, there is a human level of “inter-operabjlity” or “portability” that i
b service-based XML execution languages.

ople are very comfortable with visualizing Business Processes in a flow-chart format. Therg
analysts studying the way companies work and definingBusiness Processes with simple flg
Chnical gap between the format of the initial design of{Business Processes and the format of
BPEL, that will execute these Business Processes: This gap needs to be bridged with a forn
he appropriate visualization of the Business Processes (a notation) to the appropriate executi
tion language) for these Business Processes;

ion of Business Processes at the human-level, rather than the software engine level, can be
ion of the Business Process Model and \Notation (BPMN). BPMN provides multiple diagrams,
r use by the people who design and ' manage Business Processes. BPMN also provides a map
hinguage of BPM Systems (WSBPEL). Thus, BPMN would provide a standard visualization mgd
rocesses defined in an execution optimized business process language.

ides businesses with the ¢apability of understanding their internal business procedures in a gra

modeling tools and~methodologies. Given that individuals will move from one company to ar

ration and inter-
5 suited for
lock structures
hg provides the
ions and takes
ould be

rare system (or
to develop,

s not addressed

are thousands
w charts. This
the languages,
lal mechanism
on format (a

olved with
which are
ping to an
chanism for

phical notation

e organizations the ability to communicate these procedures in a standard manner. Currently, there are scores

other and that
tations of

will merge andtdiverge, it is likely that business analysts need to understand multiple represen
rocesses—potentially different representations of the same Process as it moves through its 1
it, implerhentation, execution, monitoring, and analysis. Therefore, a standard graphical notatio
inding ‘of the performance Collaborations and business transactions within and between the o

organizatiol

isufe ‘that businesses will understand themselves and participants in their business and will en:

ifecycle of
will facilitate

rganizations.

ble

on of

flowcharting notations for readability and flexibility. In addition, the BPMN execution semantics is fully formalized. The
OMG is using the experience of the business process notations that have preceded BPMN to create the next generation
notation that combines readability, flexibility, and expandability.

1. See Milner, 1999, “Communicating and Mobile Systems: the —Calculus,” Cambridge University Press. ISBN 0 521 64320 1

(hc.)

ISBN 0 521 65869 1 (pbk.)

© ISO/IEC 2013 - All rights reserved

19


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

BPMN will also advance the capabilities of traditional business process notations by inherently handling B2B Business
Process concepts, such as public and private Processes and Choreographies, as well as advanced modeling concepts,
such as exception handling, transactions, and compensation.

7.2 BPMN Scope

This International Standard provides a notation and model for Business Processes and an interchange format that can be
used to excpange Tocess delinitions (both domain model and diagram layout) between ditierent jools. The goal
of the Interpational Standard is to enable portability of Process definitions, so that users can take Procegs definitions

created in dne vendor’s environment and use them in another vendor’s environment.

The BPMN [2.0.1 International Standard extends the scope and capabilities of the BPMN 1.2 inseveral areps:

« Fornpalizes the execution semantics for all BPMN elements.

« Defipes an extensibility mechanism for both Process model extensions and graphical extensions.
« Refines Event composition and correlation.

« Extepds the definition of human interactions.

« Defines a Choreography model.

This Interngtional Standard also resolves known BPMN 1.2 inconsistencies and ambiguities.

BPMN is cdnstrained to support only the concepts of modeling that are applicable to Business Processe$. This means
that other types of modeling done by organizations for business purposes is out of scope for BPMN. Thergfore, the
following afe aspects that are out of the scope of this Intérnational Standard:

+ Defipition of organizational models and resources,
» Modgling of functional breakdowns,
» Dataland information models,
* Modgling of strategy,
+ Busihess rules models.
Since these|types of high-leyel'modeling either directly or indirectly affects Business Processes, the relationships

between BRMN and other high-level business modeling can be defined more formally as BPMN and other| specifications
are advancqd.

While BPMN shows:the flow of data (Messages), and the association of data artifacts to Activities, it is fot a data flow
language. In addition, operational simulation, monitoring, and deployment of Business Processes are oyt of scope of
this Internafional Standard.

BPMN 2.0.1 can be mapped to more than one platform dependent process modeling language, e.g., WS-BPEL 2.0. This
International Standard includes a mapping of a subset of BPMN to WS-BPEL 2.0. Mappings to other emerging standards
are considered to be separate efforts.

The International Standard utilizes other standards for defining data types, Expressions, and service operations. These
standards are XML Schema, XPath, and WSDL, respectively.
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7.2.1 Uses of BPMN

Business Process modeling is used to communicate a wide variety of information to a wide variety of audiences. BPMN
is designed to cover many types of modeling and allows the creation of end-to-end Business Processes. The structural

elements of BPMN allow the viewer to be able to easily differentiate between sections of a BPMN Diagram. There are

three basic

1.

My

My

My

2. Ch

3. Co

.
4

Private (In

Private Bug
workflow o
Orchestrati
Process is
Clause 14.
enough det
of documer
formal con

If a swimla
within a sif

Pool. The flow of Messages can cross._the Pool boundary to show the interactions that exist between sep

Business H

types of sub-models within an end-to-end BPMN model:

Pracesses (Orchestration), including:

Private non-executable (internal) Business Processes
Private executable (internal) Business Processes
Public Processes

oreographies

llaborations, which can include Processes and/or Choreographies

A view of Conversations

ternal) Business Processes

biness Processes are those internal to a specific organization. These Processes have been gg
r BPM Processes (see Figure 10.4). Another synonynitypically used in the Web services are
bn of services. There are two types of private Processes: executable and non-executable. An
a Process that has been modeled for the purpose*of being executed according to the semantig
Df course, during the development cycle of the-Process, there will be stages where the Proces:
il to be “executable.” A non-executable Process is a private Process that has been modeled
ting Process behavior at a modeler-defingd level of detail. Thus, information needed for exed
lition Expressions are typically noet\included in a non-executable Process.

hes-like notation is used (e.g., a\Collaboration, see below) then a private Business Process w
gle Pool. The Process flow.is\therefore contained within the Pool and cannot cross the boun

rocesses.

égﬁDetermine éﬁ Check etermine EJ Approve N.Otlfy
. ; . Applicant of
Order is Record of Premium of or Reject
Complete Applicant Polic Polic Approval or
P PP y y Rejection

Figure 7.1

nerally called
h is the
lexecutable

s defined in

5 does not have
for the purpose
ution, such as

11 be contained
laries of the
arate private

- Example of a private Business Process

Public Processes

A public Process represents the interactions between a private Business Process and another Process or Participant
(see Figure 7.2). Only those Activities that are used to communicate to the other Participant(s) are included in the public
Process. All other “internal” Activities of the private Business Process are not shown in the public Process. Thus, the
public Process shows to the outside world the Message Flows and the order of those Message Flows that are needed to
interact with that Process. Public Processes can be modeled separately or within a Collaboration to show the flow of
Messages between the public Process Activities and other Participants. Note that the public type of Process was named
“abstract” in BPMN 1.2.
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Patient

o

T lr | feeTsick Pickup yoir medicine T Here is yoﬁ’ medicine

and you can leave

| wan T goctor —
Go seel doctor | | need myr'nedlcme |

Recelve Receive Send Recelve Send
Doctor Send Appt. Symptoms Prescription Medicine Medicine
Request ymp Pickup Request

Figure 7.2 |- Example of a public Process

Collaborations

A Collaborftion depicts the interactions between two or more business eutities. A Collaboration usually ¢ontains two or
more Pooli representing the Participants in the Collaboration. The Méssage exchange between the Parficipants is
shown by a|Message Flow that connects two Pools (or the objectg’within the Pools). The Messages assqciated with the
Message Flows can also be shown. The Collaboration can be shown as two or more public Processes cpmmunicating
with each other (see Figure 7.3). With a public Process, the “Activities for the Collaboration participants|can be
considered the “touch-points” between the participants. The corresponding internal (executable) Processeés are likely to
have much more Activity and detail than what is shown in the public Processes. Or a Pool MAY be empty, a “black
box.” Chorgographies MAY be shown “in between’;the Pools as they bisect the Message Flows betweer] the Pools. All
combinations of Pools, Processes, and a Choreography arc allowed in a Collaboration.
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Figure 7.3 - An example of a Collaborative Process

Choreographies

A self-contpined Choreography (no Pools or Orchestratio), is a definition of the expected behavior, basjcally a
procedural pontract, between interacting Participants. While a normal Process exists within a Pool, a CHoreography

exists betwgen Pools (or Participants).

The Choreggraphy looks similar to a private Business Process since it consists of a network of Activitigs, Events, and
Gateways (see Figure 7.4). However, a Choreography is different in that the Activities are interactions that represent a
set (1 or more) of Message exchanges, which involves two or more Participants. In addition, unlike a nqrmal Process,

there is no pentral controller, responsible‘entity, or observer of the Process.

| want {o see : I need my
the Doctor | feel sick E medicine
Patient Patient Patient Patient
C) Doctor Handle Handle Handle
Request Symptoms Prescription Medicine I |O
Dr. Office Dr. Office Dr. Office Dr. Office
Go see the P'C.kl.Jp your Here is your :
medicine, then o
Doctor medicine
leave

Figure 7.4 — An example of a Choreography
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Conversations

The Conversation diagram is a particular usage of and an informal description of a Collaboration diagram. However, the
Pools of a Conversation usually do not contain a Process and a Choreography is usually not placed in between the
Pools of a Conversation diagram. A Conversation is the logical relation of Message exchanges. The logical relation, in
practice, often concerns a business object(s) of interest, e.g., “Order,” “Shipment and Delivery,” or “Invoice.”

Message exchanges are related to each other and reflect distinct business scenarios. For example, in logistics, stock

replenlshmﬁ ntsinvolve the follow Ing fypp scenarios:creation-of sales f\i‘f‘F‘l“C; qcclgnmphf ofcarriers fors lpments

combining (lifferent sales orders; crossing customs/quarantine; processing payment, and investigating excdptions. Thus, a
Conversatipn diagram, as shown in Figure 7.5, shows Conversations (as hexagons) between Participants (Pools). This
provides a {bird’s eye” perspective of the different Conversations that relate to the domain.

. Delivery Supplier
Retailef Negotiations
Delivery / Dispatch Consignee Shipment Schedule
Plan —
_/ \_/

A O
( ]

Delivery / Dispatch . .
Consolidgtor Plan Carrier Planning Shipper
/\ Carrier /\
N (Land, Sea, Rail, or Air) \_/
Clearance Pre- Coverage
Customp/ Notificatien Notification Insurance
Quarantipe O ( )
-/ I ) N~
Breakdown l 1 Locative Service
Service

TTOCK BIEaRAOWIT  ATTIValFPICRUP  Traffic Optimization
Provision Confirmation Guidance

Figure 7.5 — An example of a Conversation diagram

Diagram Point of View

Since a BPMN Diagram MAY depict the Processes of different Participants, each Participant could view the Diagram
differently. That is, the Participants have different points of view regarding how the Processes will apply to them. Some
of the Activities will be internal to the Participant (meaning performed by or under control of the Participant) and other
Activities will be external to the Participant. Each Participant will have a different perspective as to which are internal
and external. At runtime, the difference between internal and external Activities is important in how a Participant can
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view the status of the Activities or troubleshoot any problems. However, the Diagram itself remains the same. Figure 7.3
displays a Business Process that has two points of view. One point of view is of a Patient, the other is of the Doctor’s
office. The Diagram shows the Activities of both participants in the Process, but when the Process is actually being
performed, each Participant will only have control over their own Activities. Although the Diagram point of view is
important for a viewer of the Diagram to understand how the behavior of the Process will relate to that viewer, BPMN
will not currently specify any graphical mechanisms to highlight the point of view. It is open to the modeler or modeling
tool vendor to provide any visual cues to emphasize this characteristic of a Diagram.

Understanding the Behavior of Diagrams

Throughou{ this International Standard, we discuss how Sequence Flows are used within a Process To facilitate this
discussion, [we employ the concept of a token that will traverse the Sequence Flows and pass thirough the glements in the
Process. A| token is a theoretical concept that is used as an aid to define the behavior of a Process that is being
performed. [The behavior of Process elements can be defined by describing how they interact with a tokdn as it
“traverses” [the structure of the Process. However, modeling and execution tools that'implement BPMN afe NOT
REQUIRED to implement any form of token.

A Start Evént generates a foken that MUST eventually be consumed at an End\Event (which MAY be injplicit if not
graphically|displayed). The path of fokens should be traceable through the network of Sequence Flows, Gateways, and
Activities Within a Process.

NOTE: A tpken does not traverse a Message Flow since it is a Message that is passed down a Message Flow (as the name
implies).

7.3 BPMN Elements

It should b¢ emphasized that one of the drivers for the' development of BPMN is to create a simple and upderstandable
mechanism|for creating Business Process models, while at the same time being able to handle the comp]lexity inherent
to Busines§ Processes. The approach taken ‘to-handle these two conflicting requirements was to organizp the graphical
aspects of the notation into specific categories. This provides a small set of notation categories so that th¢ reader of a
BPMN diagram can easily recognize the basic types of elements and understand the diagram. Within the Qasic categories
of elementd, additional variation and- information can be added to support the requirements for complexity without
dramatically changing the basic leok and feel of the diagram. The five basic categories of elements are:

Flgw Objects
Dafta

1

2

3. Connecting Objects
4. Swimlahes

5

Arfifacts

Flow Objects are the main graphical elements to define the behavior of a Business Process. There are three Flow
Objects:

1. Events
2. Activities
3.  Gateways

Data is represented with the four elements:
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Data Objects

Data Inputs

1
2
3. Data Outputs
4

Data Stores

There are four ways of connecting the Flow Objects to each other or other information. There are four Connecting

Objects:
1. Segquence Flows
2. Mgssage Flows
3. Aspociations
4. Data Associations

There are ty

Popls
2. Lapes
Artifact

modelers of

standardize

+ Groyp

« Text

731 B

Table 7.1 d

Table 7.1 —

Annotation

vo ways of grouping the primary modeling elements through “Swimlangs:®

asic BPMN Modeling Elements

splays a list of the basic modeling elements that are depicted by the notation.

Basic Modeling Elements

s are used to provide additional information about the Proéess. There are two standardized Axqtifacts, but
modeling tools are free to add as many Artifacts asyhecessary. There could be additional BPMN efforts to
a larger set of Artifacts for general use or for vertical markets. The current set of Artifpcts includes:

Element

Description

Notation

Event

An-Event is something that “happens” during the
course of a Process (see page 237) or a
EShoreography (see page 339). These Events
affect the flow of the model and usually have a
cause (trigger) or an impact (result). Events are
circles with open centers to allow internal markers
to differentiate different triggers or results. There

are-three-tvpes-of-Events—based-on-when-the\
DA ’ 7

affect the flow: Start, Intermediate, and End.

Activity

An Activity is a generic term for work that company
performs (see page 149) in a Process. An Activity
can be atomic or non-atomic (compound). The
types of Activities that are a part of a Process
Model are: Sub-Process and Task, which are
rounded rectangles. Activities are used in both
standard Processes and in Choreographies.

26
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Table 7.1 — Basic Modeling Elements

Gateway A Gateway is used to control the divergence and
convergence of Sequence Flows in a Process
(see page 143) and in a Choreography (see page
344). Thus, it will determine branching, forking,
merging, and joining of paths. Internal markers will
indicate the type of behavior control.

Sequence Flow A Sequence Flow is used to show the order that
Activities will be performed in a Process (see page >
95) and in a Choreography (see page 320).

Message frlow A Message Flow is used to show the flow of
Messages between two Participants that are O— — —(=r— — — >
prepared to send and receive them (see page
119). In BPMN, two separate Pools in a
Collaboration Diagram will represent the two
Participants (e.g., PartnerEntities and/or

PartnerRoles).

Associatioh An Association is used to link information and
Artifacts with BPMN graphical elements (see page
65). Text Annotations (see page 69) and other (\} coiirriiiriiiiiiiieeabeeens >
Artifacts (see page 64) can be Associated withthe
graphical elements. An arrowhead on the
Association indicates a direction of flow.(e«g.,
data), when appropriate.

Pool A Pool is the graphical representation of a
Participant in a Collaboration (see‘page 111). It
also acts as a “swimlane” and‘a graphical
container for partitioning a Set of Activities from
other Pools, usually in the context of B2B
situations. A Pool MAY_have internal details, in the
form of the Process-that will be executed. Or a
Pool MAY have'e internal details, i.e., it can be a
“pblack box.”

Name

Lane A Lane.is\a sub-partition within a Process,
sometimes within a Pool, and will extend the entire
length of the Process, either vertically or
haorizontally (see on page 304). Lanes are used to
organize and categorize Activities.

Name
Name | Name

~~

Data Objet Data Objects provide information about what
Activities require to be performed and/or what they _B
produce (see page 204) Data Objects can
represent a singular object or a collection of
objects. Data Input and Data Output provide the

same information for Processes.

Message A Message is used to depict the contents of a
communication between two Participants (as
defined by a business PartnerRole or a business

PartnerEntity—see on page 91).
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Table 7.1 — Basic Modeling Elements

Group (aboxarounda | A Group is a grouping of graphical elements that | = _ ~ _ _ ~_  _  __ . __ . -

group of objects within | are within the same Category (see page 68). This F

the same category) type of grouping does not affect the Sequence | |
Flows within the Group. The Category name '

appears on the diagram as the group label. | |

Categories can be used for documentation or .

analysis purposes. Groups are one way in which | |

O : ol " . . m L 1 1
L dlTUUINTS UT'UDJTULS LAlT DT ViSUdlTy UTSPiayTU UTT

the diagram. | |
- . _._._9° B I J

Text Annofation Text Annotations are a mechanism for a modeler \
B | e tone e ot o e resder | Desorptive Test

7.3.2 Eixtended BPMN Modeling Elements

Table 7.2 djsplays a more extensive list of the Business Process concepts that could be depicted through a business
process mofleling notation.

Table 7.2 { BPMN Extended Modeling Elements

Element Description Notation

Event An Event is_something that “happens” during
the course\of'a Process (see page 237) or a
Choreegraphy (see page 339). These Events
affectithe flow of the model and usually have
a-cause (Trigger) or an impact (Result).
Events are circles with open centers to allow
internal markers to differentiate different
Triggers or Results. There are three types of
Events, based on when they affect the flow:
Start, Intermediate, and End.

Flow Dimiension (e.g., Start, Intermediate, End)
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Start Start
Intermediate As the name implies, the Start Event indicates | |, . .
where a particular Process (see page 237)or | |0 SR
Choreography (see page 339) will start.
Intermediate Events occur between a Start
Event and an End Event. They will affect the
flow of the Process (see page 248) or
Choreography (see page 340), but will not
start or (directly) terminate the Process.
End As the name implies, the End Event indicates
where a Process (see page 245) or End
Choreography (see page 343) will end.
Type Dimgnsion (e.g., The Start and some IntermediateEvents have cCatching®  “Throwina”  Nondnterruoti
None, Megsage, Timer, | “triggers” that define the cause for the Event aening N
Error, Cangel, (see section entitled “Start Event” on Message @ =2 o
Compensation, page 237 and section éntitled “Intermediate Timer GIN:)
Conditiongl, Link, Signal, | Event” on page 248). There are multiple ways @ A
Multiple, Terminate.) that these events ¢an be triggered. End Error @ @ : )
Events MAY defifte a “result’ that is a Escalation @ @ @ Ay R
consequence.of a Sequence Flow path Cancel ® - -
ending. Start'Events can only react to anee
(“catch?) a'trigger. End Events can only create | Compensation @
(“throw”) a result. Intermediate Events can Conditional = &
Catch or throw triggers. For the Events, onons = \@
triggers that catch, the markers are unfilled, Link
and for triggers and results that throw, the signal @ @ Ay (.’A:.;
markers are filled. e
Terminate @
Additionally, some Events, which were used Multiple @ @ (:6) (.’@)
to interrupt Activities in BPMN 1.1, can now Parallel @ PP
m @ (i
be used in a mode that does not nterrupt, The | Monpte S
boundary of these Events is dashed (see
figure to the right).

© ISO/IEC 2013 - All rights reserved
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Table 7.2 — BPMN Extended Modeling Elements

Activity

An Activity is a generic term for work that
company performs (see page 149) in a
Process. An Activity can be atomic or non-
atomic (compound). The types of Activities
that are a part of a Process Model are: Sub-

Process and Task, which are rounded
rnr‘fnnglpc Activities are used in bath

standard Processes and in Choreographies.

Task (Atorpic)

A Task is an atomic Activity that is included
within a Process (see page 154). A Task is
used when the work in the Process is not
broken down to a finer level of Process detail.

. 7 )

Task
Name

—

Choreogrdphy Task

A Choreography Task is an atomic Activity in
a Choreography (see page 323). It represents
a set of one (1) or more Message exchanges.
Each Choreography Task involves two (2)
Participants. The name of the Choreography
Task and each of the Participants are afl
displayed in the different bands that make up
the shape’s graphical notation. Thére‘are two
(2) or more Participant Bands arid’one Task
Name Band.

Participant A

Choreography
Task Name

Participant B

Process/S
(non-atom

Lib-Process
c)

A Sub-Process is a compound Activity that is
included within a Process (see page 171) or
Choreography (see'page 328). It is compound
in that it can be"broken down into a finer level
of detail (a/Process or Choreography) through
a set of sub-Activities.

See Next Four Figure

Collapsed

Sub-Process

The-details of the Sub-Process are not visible
in the Diagram (see page 171). A “plus” sign
inthe lower-center of the shape indicates that
the Activity is a Sub-Process and has a lower-
level of detail.

Sub-Process
Name

Expanded

Sub-Process

The bou |r\r|nr.\,/ of the Sub-Process-is

expanded and the details (a Process) are
visible within its boundary (see page 171).
Note that Sequence Flows cannot cross the
boundary of a Sub-Process.

30
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Table 7.2 — BPMN Extended Modeling Elements

Collapsed Sub- The details of the Sub-Choreography are not
Choreography visible in the Diagram (see page 328). A Participant A
“plus” sign in the lower-center of the Task Sub-
Name Band of the shape indicates that the Choreography
Activity is a Sub-Process and has a lower- Name
level of detail.
Dorﬁgi.pan‘t_g
Expanded|Sub- The boundary of the Sub-Choreography is g e .
Choreogrgphy expanded and the details (a Choreography) pZS.'E?EEZ?@
are visible within its boundary (see page 328). | |Sub-Choreography Name
Note that Sequence Flows cannot cross the (ParticipantC) ) Participan{ A
boundary of a Sub-Choreography.
O] Sytggasny |—of croreeratty L)
C

Participant B Participan:

~ &

Participant B

Gateway A Gateway is used to control the divergénce
and convergence of Sequence Flows$,in a
Process (see page 286) and in a
Choreography (see page 344)(Thus, it will
determine branching, forking, merging, and
joining of paths. Internal markers will indicate
the type of behavior cehtrol (see below).

© ISO/IEC 2013 - All rights reserved 31


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

Table 7.2 - BPMN Extended Modeling Elements

Gateway Control Types

Icons within the diamond shape of the
Gateway will indicate the type of flow control
behavior. The types of control include:

» Exclusive decision and merging. Both
Exclusive (see page 289) and Event-Based
(see page 296) perform exclusive

deCisions and merging EXciusive can be |

shown with or without the “X” marker.

* Event-Based and Parallel Event-based
gateways can start a new instance of the
Process.

* Inclusive Gateway decision and merging
(see page 291).

» Complex Gateway -- complex conditions
and situations (e.g., 3 out of 5; page 294).

» Parallel Gateway forking and joining (see
page 292).

Each type of control affects both the incoming
and outgoing flow.

Exclusive or

Parallel
Event-Based

Inclusive

S ®oOx

O

Complex

Parallel -l.-

%*

Sequence|Flow

A Sequence Flow is used to show the order
that Activities will be performed in a Process
(see page 95) and in a Choreography (see
page 320).

See next seven figures

Normal Flgw

Normal flow refers-to paths of Sequence Flow
that do not,start from an Intermediate Event

attached to-te boundary of an Activity. -
Uncontrolled flow Uncaontrolled flow refers to flow that is not
affected by any conditions or does not pass -

through a Gateway. The simplest example of
this is a single Sequence Flow connecting two
Activities. This can also apply to multiple
Sequence Flows that converge to or diverge
from an Activity. For each uncontrolled
Sequence Flows a token will flow from the

source nhjnnf throl |gh the Cng” ience Flows

to the target object.

32
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Table 7.2 — BPMN Extended Modeling Elements

Conditional flow A Sequence Flow can have a condition
Expression that are evaluated at runtime to
determine whether or not the Sequence Flow <> >
will be used (i.e., will a token travel down the
Sequence Flow — see page 95). If the
conditional flow is outgoing from an Activity,
then the annnnr‘n Elow will have a mini-
diamond at the beginning of the connector
(see figure to the right). If the conditional flow
is outgoing from a Gateway, then the line will
not have a mini-diamond (see figure in the
row above).

Default flo

b3

For Data-Based Exclusive Gateways or N -
Inclusive Gateways, one type of flow is the
Default condition flow (see page 95). This flow
will be used only if all the other outgoing
conditional flow is not true at runtime. These
Sequence Flows will have a diagonal slash
will be added to the beginning of the
connector (see the figure to the right).

Exception |Flow Exception flow occurs outside the normal.flow
of the Process and is based upon an
Intermediate Event attached to the boundary
of an Activity that occurs duringthe
performance of the Process\(see page 286). @

xception
Flow

Message fFlow A Message Flow is used to show the flow of
Messages between two Participants that are
prepared to send and receive them (see page O = o o — - [}
119).5In BPMN, two separate Pools in a
Collaboration Diagram will represent the two
Participants (e.g., PartnerEntities and/or

PartnerRoles).

Compensation Compensation Association occurs outside the
Association normal flow of the Process and is based upon
a Compensation Intermediate Event that is
triggeredthrougthrthe faitureof atrarsaction

or a throw Compensation Event (see page L@ J
301). The target of the Association MUST be -

marked as a Compensation Activity. Compensatio

Association

© ISO/IEC 2013 - All rights reserved 33


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

Table 7.2 — BPMN Extended Modeling Elements

Data Object Data Objects provide information about what Data Object
Activities require to be performed and/or what
they produce (see page 204), Data Objects
can represent a singular object or a collection
of objects. Data Input and Data Output

provide the same information for Processes.

Data Input Data Oufput

Message A Message is used to depict the contents of a
communication between two Participants (as E i
defined by a business PartnerRole or.a
business PartnerEntity—see on page 91).
Fork BPMN uses the term “fork” to referto'the
dividing of a path into two or mefé’parallel | )
paths (also known as an AND=Split). It is a
place in the Process where\activities can be
performed concurrently,tather than
sequentially.
T )
There are two options:
* Multiple Outgoing Sequence Flows can be — |
used (see figure top-right). This represents
“uncontrolled” flow is the preferred method 1 )
for most situations.
» A Parallel Gateway can be used (see figure
bottom-right). This will be used rarely, !
usually in combination with other
Gateways. )
—_—
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Table 7.2 — BPMN Extended Modeling Elements

Join BPMN uses the term “join” to refer to the
combining of two or more parallel paths into
one path (also known as an AND-Join or
synchronization).

A Parallel Gateway is used to show the joining
aof multiple annnnr‘p Elows (

l—_}

See next five rows:

Decision, Branching Decisions are Gateways within a Process
Point (see page 286) or a Choreography (see page
344) where the flow of control can take one or
more alternative paths.

Exclusive This Decision represents a branching point
where Alternatives are based on conditional
Expressions contained within the
outgoing Sequence Flows (see page 289 or
page 344). Only one of the Alternatives will be
chosen.

Condition

Event-Based This Decision represents a.branching point —_
where Alternatives are based on an Event ™

that occurs at that pointiin the Process (see —P
page 296) or Choreography (see page 349).
The specific Event, usually the receipt of a
Message, determines which of the paths will &)
be taken. Other types of Events can be used,

such as Timer. Only one of the Alternatives

will.be-chosen.

There are two options for receiving
Messages:

» Tasks of Type Receive can be used (see
figure top-right).

 Intermediate Events of Type Message can
be used (see figure bottom-right).
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Table 7.2 — BPMN Extended Modeling Elements

Inclusive This Decision represents a branching point
where Alternatives are based on conditional Condition 1
Expressions contained within the
outgoing Sequence Flows (see page 291).

In some sense it is a grouping of related
independent Binary (Yes/No) Decisions.
Since-each pgfh is inrlnpnr\rlnnf’ all
combinations of the paths MAY be taken, from
zero to all. However, it should be designed so
that at least one path is taken. A Default
Condition could be used to ensure that at Condition 2
least one path is taken.

e

There are two versions of this type of Condition 1
Decision:

« The first uses a collection of conditional
Sequence Flows, marked with mini-
diamonds (see top-right figure).

:

Condition 2

» The second uses an Inclusive Gateway
(see bottom-right picture).

Merging BPMN uses the term “merge” to refer{o the
exclusive combining of two or more paths into
one path (also known as an OR-Join).

A Merging Exclusive Gatewayis'used to show
the merging of multiple Sequerice Flows (see
upper figure to the right),

If all the incoming flow.is*alternative, then a
Gateway is not negeded. That is, uncontrolled
flow provides the.same behavior (see lower
figure to the right).

[
S

Looping BPMN provides two mechanisms for looping
within a Process.
See Next Two Figures

Activity Looping The attributes of Tasks and Sub-Processes
will determine if they are repeated or
performed once (see page 189). There are
two types of loops: Standard and Multi-
Instance. A small looping indicator will be
displayed at the bottom-center of the activity.

a
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Table 7.2 — BPMN Extended Modeling Elements

Sequence Flow Looping | Loops can be created by connecting a
Sequence Flow to an “upstream” object. An
object is considered to be upstream if that
object has an outgoing Sequence Flow that
leads to a series of other Sequence Flows,

the last of which is an incoming Sequence
Elow for the nriginal nhjnrf

Multiple Ingtances The attributes of Tasks and Sub-Processes Sequential
will determine if they are repeated or
performed once (see page 190). A set of three
horizontal lines will be displayed at the
bottom-center of the activity for sequential
Multi-Instances (see upper figure to the right).
A set of three vertical lines will be displayed at
the bottom-center of the activity for sequential

Multi-Instances (see lower figure to the right).
Parallel

Process Bfeak A Process Break is a location in the Process

(something out of the that shows where an expected delay will Announce herement
control of the process occur within a Process(see page 248). An Issues for Vote Tally
makes thel process Intermediate Event isyused to show the actual Voting

pause) behavior (see top-right figure). In addition, a Response

Process Break(Artifact, as designed by a
modeler of modeling tool, can be associated
with the Event to highlight the location of the
delay:within the flow.

Transaction A transaction is a Sub-Process that is
supported by a special protocol that insures
that all parties involved have complete
agreement that the activity should be
completed or canceled (see page 176). The
attributes of the activity will determine if the
activity is a transaction. A double-lined
boundary indicates that the Sub-Process is a
Transaction. \ /
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Nested/Embedded Sub-
Process (Inline Block)

A nested (or embedded) Sub-Process is an
activity that shares the same set of data as its
parent process (see page 171). This is
opposed to a Sub-Process that is
independent, re-usable, and referenced from

the parent process. Data needs to be passed
ta the referenced Sub-Process hut not to the

There is no special indicator for nested Sub-

Processes

nested Sub-Process.

Group (a ox around a
group of objects within
the same ¢ategory)

A Group is a grouping of graphical
elements that are within the same Category
(see page 66). This type of grouping does not
affect the Sequence Flows within the Group.
The Category name appears on the diagram
as the group label. Categories can be used for
documentation or analysis purposes. Groups
are one way in which Categories of objects
can be visually displayed on the diagram.

Off-Page Connector

Generally used for printing, this object will
show where a Sequence Flow leaves one
page and then restarts on the next page. A
Link Intermediate Event can be used-as an
Off-Page Connector.

Associatio

-

An Association is used+o link information and
Artifacts with BPMN-graphical elements (see
page 65). Text Annotations (see page 69) and
other Artifacts\(see page 64) can be
Associatedwith the graphical elements. An
arrowhead on the Association indicates a
direetion of flow (e.g., data), when
appropriate.

Text Annofation
(attached with an
Association)

Text Annotations are a mechanism for a
modeler to provide additional text information
for the reader of a BPMN Diagram (see page
69).

.7Descript
a He

ve Text
re

Pool

A Pool is the graphical representation of a
Participant in a Collaboration (see page 111).
It also acts as a “swimlane” and a graphical
container for partitioning a set of Activities
from other Pools, usually in the context of B2B
situations. A Pool MAY have internal details,
in the form of the Process that will be
executed. Or a Pool MAY have no internal
details, i.e., it can be a “black box.”

Name
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Table 7.2 —

ISO/IEC 19510:2013(E)

BPMN Extended Modeling Elements

Lanes

A Lane is a sub-partition within a Pool and will

extend the entire length of the Pool, either
vertically or horizontally (see on page 304).

Name
Name | Name

Lanes are used to organize and categorize
Activities.

7.4 B

The BPMN
executable)
Diagrams ¢
- High
* Detal
o As-i
+ To-b
- Addq

« Detdiled private Business Process (either executable or non‘executable) with interactions to one or 1

Enti

« Two

« Detdiled executable Business Process relationshipto a Choreography.

« Two
* Publ
« Two
BPMN is ddg
models are

modelers pf
Standard m|

7.5 U

an be created. The following are examples of Business Processes that can be-modeled using

iled executable Business Process.

e or new Business Process.

PMN Diagram Types

2.0.1 aims to cover three basic models of Processes: private Processes (both exeéutable and
public Processes, and Choreographies. Within and between these three BPMN-sub-models,
-level non-executable Process Activities (not functional breakdown).

or old Business Process.

scription of expected behavior between two (2) or more business Participants—a Choreography.

ies (or “Black Box” Processes).

or more detailed executable Processes interacting:

or more public Processes.
ic Process relationship to Choreography.

or more detailed executable Business Processes interacting through a Choreography.

signed to allow describing‘all above examples of Business Processes. However, the ways th
combined is left to tool\vendors. A BPMN 2.0.1 compliant implementation could RECOMME
ck a focused purpose;such as a private Process, or Choreographies. However, the BPMN 2.0
pkes no assumptions.

se of Text, Color, Size, and Lines in a Diagram

Text Annotation.objects can be used by the modeler to display additional information about a Process or :
objects WitlEin a’BPMN Diagram.

non-
many types of
BPMN 2.0.1:

hore external

ht different sub-
ND that
1 International

ttributes of the

€ BPMN elements (e.g., Flow objects) MAY have labels (e.g., its name and/or other attributes) placed inside the shape,
or above or below the shape, in any direction or location, depending on the preference of the modeler or modeling
tool vendor.

@ The fills that are used for the graphical elements MAY be white or clear.

€@ The notation MAY be extended to use other fill colors to suit the purpose of the modeler or tool (e.g., to

highlight the value of an object attribute). However,

€ the markers for “throwing” Events MUST have a dark fill (see “End Event” on page 245 and “Intermediate

Event” on page 248 for more details).
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€ Participant Bands for Choreography Tasks and Sub-Choreographies that are not the initiator of the Activity
MUST have a light fill (see “Choreography Task” on page 323 and “Sub-Choreography” on page 328 for

more details).

€ Flow objects and markers MAY be of any size that suits the purposes of the modeler or modeling tool.

¢ Th
L 2

e lines that are used to draw the graphical elements MAY be black.

The notation MAY be extended to use other line colors to suit the purpose of the modeler or too
hichlicht the value of an r\]*\jpr‘f fo?‘“’\11fp)

*

7.6 F

An incomi

outgoing Sequence Flow can connect from any location on a Flow Object (Ieft] right, top, or bottom). A
also has thip capability.

NOTE: BPMN allows this flexibility; however, we also RECOMMEND that modelers use judgment or best p

Flow Objec
more imporf
of Sequend
Flows. The

761 S
Table 7.3 d
Flows. The
symbol ind
connections
sub clauses
rules. Note
connected 1

Table 7.3 —

The notation MAY be extended to use other line styles to suit the purpose of the modeler ontoe
highlight the value of an object attribute) with the condition that the line style MUST N@T conf
current BPMN defined line style. Thus, the line styles of Sequence Flows, Message Flows, and
Associations MUST NOT be modified or duplicated.

low Object Connection Rules

Sequence Flow can connect to any location on a Flow Object (left,)right, top, or bottom). Ij

s should be connected so that readers of the Diagrams will find the behavior clear and easy to foll
ant when a Diagram contains Sequence Flows and Message Flows. In these situations it is best to|
e Flows, cither left to right or top to bottom, and then direct the Message Flows at a 90° angle to
resulting Diagrams will be much easier to undetstand.

equence Flow Connections Rules

splays the BPMN Flow Objectshand shows how these objects can connect to one another throy
ke rules apply to the connegtions within a Process Diagram and within a Choreography Diag
cates that the object listed in’ the row can connect to the object listed in the column. The quan
into and out of an objget is subject to various configuration dependencies are not specified he|
in the next clause for) ¢éach individual object for more detailed information on the appropriate
that if a Sub-Procéss has been expanded within a Diagram, the objects within the Sub-Proq
p objects outSide of the Sub-Process, nor can Sequence Flows cross a Pool boundary.

Sequence’Flow Connection Rules

1(e.g., to

(e.g., to
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Text

ikewise, an
Message Flow

ractices in how
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Table 7.3 — Sequence Flow Connection Rules

—) oo 2 2 A 2
Yoo 2 2 2 2
[
oo 7 7 7 7
N
@ Yoo 2 A 2 2

Only those [objects that can have incoming and/or outgoing Sequence Flows are shown in the table. Thug, Pool, Lane,
Data Object, Group, and Text Annotation are not listed in the table. Also, the Activity shapes in the tablg represent

Activities and Sub-Processes for Processes, and\Choreography Activities and Sub-Choreographies for
Choreography.

7.6.2 Message Flow Connection Rules

Table 7.4 dfsplays the BPMN modeling objects and shows how these objects can connect to one another thfough Message
Flows. Thefe rules apply to the-connections within a Collaboration Diagram. The ¢! symbol indicates thht the object
listed in thg row can connect;to the object listed in the column. The quantity of connections into and out jof an object is
subject to arious configuration dependencies that are not specified here. Refer to the sub clauses in the gext clause for
each indiviflual objeCt for more detailed information on the appropriate connection rules. Note that Message Flows
cannot confiect toobjects that are within the same Pool.
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Table 7.4— Message Flow Connection Rules

From\To

Pool @

Name

Pool

Name

|
) A a b2 b2
<)

Only those pbjects that can Have incoming and/or outgoing Message Flows are shown in the table. Thus, lane, Gateway,
Data Objec}, Group, and:-Text Annotation are not listed in the table.

7.7 BPMNExtensibility

BPMN 2.0.1 infroduces an extensibility mechanism that allows extending standard BPMN elements with afdditional
attributes. It can be used by modelers and modeling tools to add non-standard elements or Artifacts to satisfy a
specific need, such as the unique requirements of a vertical domain, and still have valid BPMN Core. Extension attributes
MUST NOT contradict the semantics of any BPMN element. In addition, while extensible, BPMN Diagrams should still
have the basic look-and-feel so that a Diagram by any modeler should be easily understood by any viewer of the Diagram.
Thus the footprint of the basic flow elements (Events, Activities, and Gateways) MUST NOT be altered.

The International Standard differentiates between mandatory and optional extensions (sub clause 8.3.3 explains the syntax
used to declare extensions). If a mandatory extension is used, a compliant implementation MUST understand the
extension. If an optional extension is used, a compliant implementation MAY ignore the extension.
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7.8 BPMN Example

The following is an example of a manufacturing process from different perspectives.

Customer

ISO/IEC 19510:2013(E)

—0

T
|

o
k— —=—

Shipl-nent

Manufacturer

i I

PJHS Open
Provisioning Autfion

| v
Supplier Bidder

Figure 7.6 |- An example of a Collaboration diagram with black-box Pools
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Figure 7.7
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- An example of a stand-alone Choreography diagram
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8 BPMN Core Structure

8.1 General

NOTE: The content of this clause is REQUIRED for all BPMN conformance types. For more information about BPMN
conformance types, see page 1.

The technidal structuring of BPMN is based on the concept of extensibility layers on top of a basic serieg of simple
elements identified as Core Elements of the International Standard. From this core set of constructsy Jayering is used to
describe adflitional elements that extend and add new constructs to the International Standard and r¢lies dn clear
dependencyf paths for resolution. The XML Schema model lends itself particularly well to the structuring|model with
formalized fimport and resolution mechanics that remove ambiguities in the definitions of ‘elgments in the|outer layers of
the International Standard.

Co ”
Ve re
Q[,b

Ns

Collaboration

A Ctivi tj (=X

Figure 8.1 - A representation of the BPMN Core and Layer Structure

Figure 8.1 ghows-the basic principles of layering that can be composed in well defined ways. The approagh uses
formalizatign constructs for extensibility that are applied consistently to the definition.

The additional effect of layering is that compatibility layers can be built, allowing for different levels of compliance
among vendors, and also enabling vendors to add their own layers in support of different vertical industries or target
audiences. In addition, it provides a mechanism for the redefinition of previously existing concepts without affecting
backwards compatibility, but defining two or more non-composable layers, the level of compliance with the International
Standard and backwards compatibility can be achieved without compromising clarity.
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The BPMN International Standard is structured in layers, where each layer builds on top of and extends lower layers.
Included is a Core or kernel that includes the most fundamental elements of BPMN, which are REQUIRED for
constructing BPMN diagrams: Process, Choreography, and Collaboration. The Core is intended to be simple,
concise, and extendable with well defined behavior.

The Core contains four sub-packages (see Figure 8.2):

1. Infrastructure: Two elements that are used for both abstract syntax models and diagram models.

2. Foundation: The fundamental constructs needed for BPMN modeling.
3. Selrvice: The fundamental constructs needed for modeling services and interfaces.

4. Common: Those classes which are common to the layers of Process, Choreography;aiid Collalhoration.

=1 Core

£33 Foundation

£ Common

£ Service

Figure 8.2 |- Class diagram showing the core packages

NOTE: To $implify-the diagram, the Infrastructure package is not shown in Figure 8.2.

Figure 8.3 {lisplays the organization of the main set of BPMN core model elements.
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Figure 8.3

8.2 Infrastructure

The BPMN
models.
8.2.1 Definitions

AN

- Class diagram showing the{organization of the core BPMN elements

Infrastructure package contains two elements that are used for both abstract syntax models anjd diagram

The Definifions-Class is the outermost containing object for all BPMN elements. It defines the scope of visibility and the

namespace for all contained elements. The interchange of BPMN files will always be through one or more Definitions.
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& | BaseFlement

(from Foundation)
g id : String

+ documentation

1
. =
2 ] Documentation
(From Foundation)

] Definitions A | RootElement
(From Infr

bstructure) (From Foundation)
[Eg name : String

[Eg, targetMamegpace : Stiing 0.1 *

[Eg expressionLgnguage : Stiing

£ typeLanguage : String

[Eg exporter : Spring ) .

g exporterVerfion 1 StinNd | yasitions + diagrams £ BPMNDiagram

(from BPMMDI)

1 - £ type @ String

+ extensions [ [] Eftension
(Fram'Foundation)

1 * 5g, mustUnderstand : Boolean

Figure 8.4 - Definitions class diagram

1 -
= Import

+ definition + imports (From Infrastructure)

[ importType © 5ting
1 * [Eg location : String

[Eg namespace : String
]}

+ definition + relationships

] Relationship
(Erem)Foundation)

[Eg, direction : RelatignspipDirectiDn

o tent--Strirm
[Eg textFormat : String

The Definitions element inheritSthe attributes and model associations of BaseElement (see Table 8.5). Table 8.1 presents
the additional attributes and imodel associations of the Definitions element.

Table 8.1 —| Definitions attributes and model association

Attribute| Name Description/Usage

hao namaa of tha o
TrCTarttCoTrtric—

name: striRg

o~ C
T TITTCLTOIL:

targetNamespace: string

This attribute identifies the namespace associated with the
Definition and follows the convention established by XML Schema.

expressionLanguage: string [0..1]

in a URI format.

This attribute identifies the formal Expression language used in
Expressions within the elements of this Definition. The Default is
“http://www.w3.0rg/1999/XPath”. This value MAY be overridden on
each individual formal Expression. The language MUST be specified

50
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Table 8.1 — Definitions attributes and model association

typeLanguage: string [0..1]

This attribute identifies the type system used by the elements of this
Definition. Defaults to http://www.w3.0rg/2001/XMLSchema. This
value can be overridden on each individual TtemDefinition. The

language MUST be specified in a URI format.

rootElements: RootElement [0..*] This attribute lists the root elements that are at the root of this
DCfJ’.LlJ’.tJ’.UllD. ThGOG G:UIIIUI ItO wdrll bG IUfUIUI IUUd Vv;th;ll thlS
Definitions and are visible to other Definitions;,

diagrams] BPMNDiagram [0..*] This attribute lists the BPMNDiagrams that are cortained yithin this

Definitions (see page 365 for more information ‘'on
BPMNDiagrams).

imports: |

mport [0..%]

This attribute is used to import externally defined elements
them available for use by elements within this Definitid

and make
ns.

extensions: Extension [0..%]

This attribute identifies extensidns'beyond the attributeg

and model

associations in the base BPMN_Specification. See page 57 for
additional information on extensibility.
relationships: Relationship [0..*] This attribute enables the,extension and integration of BPIMN models
into larger system/development Processes.
exporter: gtring [0..1] This attribute identifies the tool that is exporting the bpmn [model file.
exporterVersion: string [0..1] This attributeidentifies the version of the tool that is exporting the bpmn
model file:
8.2.2 Import
The ITmpoxyt class is used when referencing external element, either BPMN elements contained in other | BPMN

Definitions

Table 8.2 p

or non-BPMN elements.. Tmports MUST be explicitly defined.

Fesents the attributes~of Tmport.
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Table 8.2 — Import attributes

Attribute Name Description/Usage

importType: string Identifies the type of document being imported by providing an absolute URI that

identifies the encoding language used in the document.The value of the importType
attribute MUST be set to http://www.w3.0rg/2001/XMLSchema when importing XML
Schema 1.0 documents, to http://www.w3.org/TR/wsdI20/ when importing WSDL 2.0
documents, and http://www.omg.org/spec/BPMN/20100524/MODELWhen importing
BPMN 2.0 documents. Other types of documents MAY be supported.
Importing Xml Schema 1.0, WSDL 2.0 and BPMN 2.0 types MUST be $upported.

location: gtring [0..1] Identifies the location of the imported element.

namespage: string Identifies the namespace of the imported element.

8.2.3 Infrastructure Package XML Schemas

Table 8.3 |- Definitions XML schema

<xsd:element name="definitions" type="tDefinitions"/>
<xsd:complexType name="tDefinitions">
<xsdjsequence>
xsd:element ref="import" minOccurs="0"maxOccurs="unbounded"/>
xsd:element ref="extension" minOccurs="0" maxOccurs="unbounded"/>
xsd:element ref="rootElement" minOccurs="0" maxOccurs="unbounded"/>
xsd:element ref="bpmndi:BPMNDiagram" minOccurs="0" maxOccurs="unbounded"/>
xsd:element ref="relationship”minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsdjattribute name="id" type="xsd:ID" use="optional"/>
<xsdjattribute name="targetNamespace" type="xsd:anyURI" use="required"/>
<xsdjattribute name="expressionLanguage" type="xsd:anyURI" use="optional" default="http://
www.w3:0rg/1999/XPath"/>
<xsdjattribute(name="typeLanguage" type="xsd:anyURI" use="optional" default="http://www.w3.org/
2001/ XMLSchema"/>
<xsdjanyAttribute name="exporter" type="xsd:|D"/>

<xsd1 hyAﬂ‘l“ihllfn n:\mn:“nypnrfnr\/nreinn" ’r\J/pn:"yer’l'lﬂ"/)

<xsd:anyAttribute namespace="##other" processContents="lax"/>
</xsd:complexType>

A A A A A
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Table 8.4 — Import XML schema

<xsd:element name="import" type="tImport"/>

<xsd:complexType name="timport">
<xsd:attribute name="namespace" type="xsd:anyURI" use="required"/>
<xsd:attribute name="location" type="xsd:string" use="required"/>
<xsd:attribute name="importType" type="xsd:anyURI" use="required"/>

ISO/IEC 19510:2013(E)

</xsd:comptexType>
8.3 Foundation
The Foundation package contains classes that are shared among other packages in the €ore (see Figyre 8.5) of an
abstract syrjtax model.
] RootElement
(From Foundation)
+ rootElements |,
=
+ definition 0.1 Q_ ExtensionAttributeValue
\ - i
& Q Definitions A (From Foundation)
(From Infrastructure) '
g name : Strirjg ) + extensionValues | *
[Eg targetNamegpace @ String
g expressionLpnguage : String
[Eg typelanguape @ String |
g exporter : Jtring
[Eg exportervelfsion : String 1
+ definition 1 1 + definition 1 | ] BaseElement £ Documentathon
& &= (From Foundation) (From Foundatior)
T g id : String + documentation | g text @ String
1 et f Eg textFormat : Sfring
o R L + relationships 1 . ©
| Relationship "
D (F_l'om Foundation)
*+ innort: g f7Pa M String
+ Imports 5 direCtion : RelationshipDirection
2 23 «“enumeration»
iz = imgort =] RelationshipDirecfion
(From Infrasfiructure) ; + extensionDefinitions (from Foundation)
[Eg importType|: String \ - — =1 Mone
Eg location : Sfing = ExtensmnDeﬁmtmn = Forward
55 namespace | String : . (from Foundation) = Backward
@ + definition 53 name : Stiing = Both
1
! 1
+ extensions | *
CExtensi * |+ extensionAttributeDefinitions
xtension

(from Foundation)
g mustUnderstand : Boolean

Figure 8.5 — Classes in the Foundation package
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[Eg name : 5tring

[Eg type @ Stiing

g isReference : Boolean
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8.3.1 Base Element

BaseElement is the abstract super class for most BPMN elements. It provides the attributes id and documentation, which

other elements will inherit.

Table 8.5 presents the attributes and model associations for the BaseElement.

Table 8.5 —BaseElement-atiributes—and-model-asseociations

Attribute| Name

Description/Usage

id: string

This attribute is used to uniquely identify BPMN elements. The

idis

REQUIRED if this element is referenced or intended to be referenced by
something else. If the element is not currently referénced and is never

intended to be referenced, the id MAY be omitted.

documentation:
Documentgation [0..*]

This attribute is used to annotate the BPMN-€lement, such as descriptions

and other documentation.

extensionDefinitions:
ExtensionDefinition [0..¥]

This attribute is used to attach additional attributes and associations to any

BaseElement. This associationvis ‘not applicable when the XML
interchange is used, since the\XSD mechanisms for supporting
anyAttribute and any €lement already satisfy this requireme
57 for additional information on extensibility.

schema

nt. See page

extensionValues:
ExtensionpttributeValue [0..*]

This attribute is used’to provide values for extended attributes gnd model
associations. This\association is not applicable when the XML gchema

interchange is;used, since the XSD mechanisms for supporting
anyAttribute and any element already satisfy this requireme
57 for additional information on extensibility.

nt. See page

8.3.2 Dlocumentation

All BPMN |elements that inherit-ftom the BaseElement will have the capability, through the Documenjtation
element, to|have one (1) or miore’text descriptions of that element.

The Docunjentation~clement inherits the attributes and model associations of BaseElement (see Ta

8.6 present

the additional attributes of the Documentation element.

Table 8.6 -\Documentation attributes

ble 8.5). Table

Attribute Name

Description/Usage

text: string

This attribute is used to capture the text descriptions of a BPMN element.

textFormat: string

This attribute identifies the format of the text. It MUST follow the mime-type
format. The default is "text/plain."

In the BPMN schema, the tDocumentation complexType does not contain a text attribute or element. Instead, the
documentation text is expected to appear in the body of the documentation element. For example:

54
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<documentation>An example of how the documentation text i1s entered.</documentation>

8.3.3 Extensibility

The BPMN metamodel is aimed to be extensible. This allows BPMN adopters to extend the specified metamodel in a
way that allows them to be still BPMN-compliant.

It provides p-set-of extension-elements
standard anld existing BPMN elements.
This approd
understood

Ll | Definitions
(From Infjastructure)

[E& name : 5tring

g targethamgspace : String

g expressionlanguage : String | 1
[ typelangudge : Stiing

[Eg exporter :

+ extensions £ Extension
2 (From Foundation)

g mustUnderstand : Boolean

tring 1

[Eg exporterVepsion : Stiing

=

] BaseElpment
(From Fourdation)

Egid : String

-

+

| Documen

(From Found
[ text ¢ Strin

Figure 8.6

A BPMN Extension basically consists of four different elements:

1 .| + definition
+ extensionDefinitions = ExtensionDefinition
(From Foundation)
[Eg name : 5tring
1

+ extensionAttributeDefinitions | * AN
= ExtensionAttributeDefinition
(from Foundation)
g name : Stiing \\—
g type @ String
g isReference ; Boolean

+ extensionAttributeDefinitiar 1

-

+ extensionValues ] pxtensionAttributeValue

(From Foundation)
l *

* 1

Hocumentation
tation

tion) & =/ Element

L (From CMOF)
 String’]

+valueRef| 0.1 0.1 4 yalue

- Extension class diagram

lements to

ch results in more interchangeable models, because the standard elements are still intact;and ¢an still be
by other BPMN adopters. It’s only the additional attributes and elements that MAY, bedlost duripg interchange.

1. Extension

2. ExtensionDefinition

3. ExtensionAttributeDefinition

4. ExtensionAttributeValue
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The core elements of an Extension are the ExtensionDefinition and ExtensionAttributeDefinition. The
latter defines a list of attributes that can be attached to any BPMN element. The attribute list defines the name and type
of the new attribute. This allows BPMN adopters to integrate any meta model into the BPMN meta model and reuse
already existing model elements.

The ExtensionDefinition itself can be created independent of any BPMN element or any BPMN definition.

In order to use an ExtensionDefinition within a BPMN model definition (Definitions element), the
ExtensidnDerimttion MUST beassociated WitlTalr EXTENS T O CITIent At binds e
ExtensidnDefinition to a specific BPMN model definition. The Extension element itself is.cofjtained within

the BPMN jelement Definitions and therefore available to be associated with any BPMN element making use of the
ExtensignDefinition.

Every BPMN element which subclasses the BPMN BaseElement can be extended by additional attribufes. This works
by associating a BPMN element with an ExtensionDefinition, which was defined at'the BPMN mgdel definitions
level (elemgnt Definitions).

Additionally, every “extended” BPMN eclement contains the actual extension attribute value. The attributd value, defined
by the element ExtensionAttributeValue contains the value of type EXement. It also has an ass¢ciation to the
corresponding attribute definition.

Extension

The Exter]sion element binds/imports an ExtensionDefind tion and its attributes to a BPMN mqdel definition.

Table 8.7 presents the attributes and model associations forithe Extension element.

Table 8.7 |- Extension attributes and model associations

Attribute| Name Description/Usage

mustUndgérstand: boolean [0..1] = | This(flag defines if the semantics defined by the extension defipition and its
False attribute definition MUST be understood by the BPMN adopter|in order to
process the BPMN model correctly. Defaults to False.

definition{ ExtensionDefinition Defines the content of the extension.
Note that in the XML schema, this definition is provided by an gxternal XML
schema file and is simply referenced by QName.

ExtensionDefinition

The ExterjsiénDefinition class defines and groups additional attributes. This type is not applicable when the XML

h b 1 - 1 - VAol nNVal 1 s ul 1 1 - I -
schema Interciange Ts used, sIee AS D CompieXx Types alrecady satrsty tirs TCqUuITCITeTt,

Table 8.8 presents the attributes and model associations for the ExtensionDefinition element.
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Table 8.8 — ExtensionDefinition attributes and model associations

Attribute Name

Description/Usage

name: string

The name of the extension. This is used as a namespace to
uniquely identify the extension content.

extensionAttributeDefinitions:
ExtensionAttributeDefinition [0..*]

The specific attributes that make up the extension.

Extension

AttributeDefinition

The ExterfsionAttributeDefinition defines new attributes. This type is not applicable ‘when thg XML schema
interchangd is used; since the XSD mechanisms for supporting “AnyAttribute” and “Any” type already satisfy this
requirement.
Table 8.9 pfesents the attributes for the ExtensionAttributeDefinition element.
Table 8.9- ExtensionAttributeDefinition attributes

Attribute|[Name Description/Usage

name: string The name of the extension attribute.

type: string The type that is associated with the attribute.

isReferenge: boolean [0..1] = False Indicates if the<attribute value will be referenced or contgpined.
ExtensionAttributeValue
The ExterfsionAttributeValue contains thezattribute value. This type is not applicable when the XML schema
interchangg| is used; since the XSD mechanisms\for supporting “AnyAttribute” and “Any” type already sgtisfy this
requirement.
Table 8.10 presents the model associations for the ExtensionAttributeValue element.

Table 8.10 — ExtensionAttributeValue model associations

Attribute Name Description/Usage

value: [Elgment [0.. 1 The contained attribute value, used when the associated
ExtensionAttributeDefinition.isReference is false.
The type of this Element MUST conform to the type spegified in the
associated ExtensionAttributeDefinition.

valueRef: [Element [0..1] The referenced attribute value, used when the associated

ExtensionAttributeDefinition.isReference is true.
The type of this Element MUST conform to the type specified in the
associated ExtensionAttributeDefinition.

extension

AttributeDefinition:

ExtensionAttributeDefinition

Defines the extension attribute for which this value is being
provided.
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Extensibility XML Schemas

Table 8.11 — Extension XML schema

<xsd:element name="extension" type="tExtension"/>
<xsd:complexType name="tExtension">
<xsd:sequence>
<xsd:element ref="documentation" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsdjattribute name="definition" type="xsd:QName"/>
<xsdiattribute name="mustUnderstand" type="xsd:boolean" use="optional"/>
</xsd:complexType>

XML Example

This examplle shows a Task, defined the BPMN Core, being extended with Inputs and Outputs defined outside of the
Core.

Table 8.12 — Example Core XML schema

<xsd:schéma ...>

<xsdjelement name="task" type="tTask"/>
<xsdjcomplexType name="tTask">
<xsd:complexContent>
<xsd:extension base="tActivity*/>
<xsd:complexContent>
</xsd:complexType>

</xsd:schema>
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Table 8.13 — Example Extension XML schema

<xsd:schema ...>

<xsd:group name="dataRequirements">

<xsd:sequence>
<xsd:element ref="datalnput" minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="dataOutput" minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="inputSet" minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="outputSet" minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:group>

</xsd:schema>

Table 8.14 — Sample XML instance

<bpmn:dé¢finitions id="ID_1" ...>
<bpnjn:extension mustUnderstand="true" definition="bpmn:dataRequirements"/>

<bpnjn:task name="Retrieve Customer Recerd" id="ID_2">

<dbpmn:datalnput name="Order Input2id="ID_3">
<bpmn:typeDefinition typeRef="bo:Order" id="ID_4"/>

bpmn:datalnput>

bpmn:dataOutput name="Customer Record Output" id="ID_5">
<bpmn:typeDefinition typeRef="bo:CustomerRecord" id="ID_6"/>

</bpmn:dataOutput>

<bpmn:inputSet name="Inputs" id="ID_7" datalnputRefs="ID_3"/>

<bpmn:outputSet name="Outputs" id="ID_8" dataOutputRefs="ID_5"/>

</bpmn:task>

A A

</bpmn:definitions>

8.3.4 External Relationships

It is the intention of this International Standard to cover the basic elements necessary for the construction of semantically
rich and syntactically valid Process models to be used in the description of Processes, Choreographies, and
business operations in multiple levels of abstraction. As the International Standard indicates, extension capabilities enable
the enrichment of the information described in BPMN and supporting models to be augmented to fulfill particularities of
a given usage model. These extensions’ intention is to extend the semantics of a given BPMN Artifact to provide
specialization of intent or meaning.
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Process models do not exist in isolation and generally participate in larger, more complex business and system
development Processes. The intention of the following element is to enable BPMN Artifacts to be integrated in
these development Processes via the specification of a non-intrusive identity/relationship model between BPMN
Artifacts and elements expressed in any other addressable domain model.

The identity/relationship model is reduced to the creation of families of typed relationships that enable BPMN and non-
BPMN Artifacts to be related in non intrusive manner. By simply defining relationship types that can be associated
with elements in the BPMN Artifacts and arbitrary elements in a given addressable domain model, it enables the

extension aphd integration of BPMN models into larger system/development Processes.

It is that th¢se extensions will enable, for example, the linkage of derivation or definition relationships bdtween UML
artifacts ang BPMN Artifacts in novel ways. So, a UML use case could be related to a Pro¢ess element in the
BPMN Intgrnational Standard without affecting the nature of the Artifacts themselves, but\enabling different
integration models that traverse specialized relationships.

Simply, the|model enables the external specification of augmentation relationships between BPMN Artilfacts and
arbitrary relationship classification models, these external models, via traversing relationships declared infthe external
definition aflow for linkages between BPMN elements and other structured or. non-structured metadata dgfinitions.

The UML mhodel for this International Standard follows a simple extensible pattern as shown below; whefe named
relationships can be established by referencing objects that exist in their given namespaces.

] BadeFlement + documentation -
{From Houndation) = [?Ocumentgtlon
g id : String 1 - (from Foundation)
&id:

[Eg text @ Stiing

g textFormat : String, !
\

| Relationship
(From Houndation)
[ type © Strin e
5 direction : RilationshipDirection “eRurmeration»

[ RelationshipDirection
(From Foundation)
E=lhone
| =Forward
= Backward
= Both
+ SOUMCEs .. * 1.* | + targets
= Hl Element
(Flom cMoF) )

Figure 8.7 - External-Relationship Metamodel

The Relafiowship element inherits the attributes and model associations of BaseElement (see Table 8.5). Table
8.15 presents the additional attributes for the ReTationship element.
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Table 8.15 — Relationship attributes

source element(s).

Attribute Name Description/Usage

type: string The descriptive name of the element.

direction: RelationshipDirection {None | This attribute specifies the direction of the relationship.

Forward | Backward | Both}

sources: [Element [1..7] This association defines artifacts that are augmented by| the
relationship.

targets: [Hlement[1..*] This association defines artifacts used to extend:thé senfantics of the

In this man

An exampl

Table 8.1¢

<?xml ve
<definitio
typel]
XSi:s(q
xmlng
xmling
xming
xming

<imp

<imp

<rela
<

b — Reengineer XML schema

[sion="1.0" encoding="UTF-8"?>

hs targetNamespace=""
anguage=""id="a123" expressionLanguage=
hemaLocation="http://www.omg.org/spe¢/BPMN/20100524/MODEL Core-Common.xsd"
5="http://www.omg.org/spec/BPMN/20400524/MODEL"
:xsi="http://www.w3.0rg/2001/XMLSehema-instance"
5:src="http://www.example.org/Processes/Old"

- tgt="http://www.example.org/Rrocesses/New">

brt importType="http://office.microsoft.com/visio" location="OrderConfirmationProcess.vs
namespace="http://Www.example.org/Processes/Old"/>

brt importType="http;//www.omg.org/spec/BPMN/20100524/MODEL"
location="QrderConfirmationProcess.xml"
namespace="http://www.example.org/Processes/New"/>

ionship-type="reengineered" id="a234" direction="both">
documentation>An as-is and to-be relationship. The as-is model is expressed as a Visio

her you can, for example, create relationships between different artifacts that enable external apnotations used
for traceabillity, derivation, arbitrary classifications, etc.

b where the ‘reengineer’ relationship is shown between elements in @ Visio ™ artifact and a BPMN
Artifact

j"

dia-

gram. The re-engineered process has been split in two and is captured in BPMN 2

.0 for-

<
<
<

mat.</documentation>
source ref="src:OrderConfirmation"/>
target ref="tgt:OrderConfirmation_Part!|"/>
target ref="tgt:OrderConfirmation_Partll"/>

</relationship>
</definitions>
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8.3.5 Root Element

RootElement is the abstract super class for all BPMN elements that are contained within Definitions. When
contained within Definitions, these elements have their own defined life-cycle and are not deleted with the deletion
of other elements. Examples of concrete RootElements include Collaboration, Process, and Choreography.
Depending on their use, RootElements can be referenced by multiple other elements (i.e., they can be reused). Some
RootElements MAY be contained within other elements instead of Definitions. This is done to avoid the
maintenanCu U\/ClilCdL‘l Uf dll illL‘leCIldClll iifC—byhiC. FUI C)&dlllpic, dall L EIILLJ"C‘J_J‘_HJ._ LiO[l WULliL‘l bC COII ained in a
Process sjnce it is used only there. In this case the EventDefinition would be dependent on the topl life-cycle of
the Process.

The RootHlement element inherits the attributes and model associations of BaseElement (see Table|8.5), but does
not have any further attributes or model associations.

8.3.6 Fpundation Package XML Schemas

Table 8.17 - BaseElement XML schema

<xsd:elemg¢nt name="baseElement" type="tBaseElement"/>
<xsd:comglexType name="tBaseElement" abstract="true">
<xsd:spquence>
<xpd:element ref="documentation" minOccurs="0" miaxOccurs="unbounded"/>
<xpd:element ref="extensionElements" minOccurs="0" maxOccurs="1"/>
</xsd:$equence>
<xsd:aftribute name="id" type="xsd:ID" use="optional"/>
<xsd:anyAttribute namespace="##other" processContents="lax"/>
</xsd:complexType>

<xsd:elemg¢nt name="baseElementWithMixedContent" type="tBaseElementWithMixedContent"/>
<xsd:complexType name="tBaseElementWithMixedContent" abstract="true" mixed="true">
<xsd:spquence>
<xpd:element ref="ddcumentation" minOccurs="0" maxOccurs="unbounded"/>
<xpd:element ref="extensionElements" minOccurs="0" maxOccurs="1"/>
</xsd:$equence>
<xsd:atribute name="id" type="xsd:ID" use="optional"/>
<xsd:anyAttribute namespace="##other" processContents="lax"/>
</xsd:complexType>

<xsd:element name="extensionElements" type="tExtensionElements"/>
<xsd:complexType name="tExtensionElements">
<xsd:sequence>
<xsd:any namespace="##any" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<xsd:element name="documentation" type="tDocumentation"/>
<xsd:complexType name="tDocumentation" mixed="true">
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<xsd:sequence>
<xsd:any namespace="##any" processContents="lax" minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:ID" use="optional"/>
<xsd:attribute name="textFormat" type="xsd:string" default="textplain"/>

</xsd:complexType>
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Table 8.18 F RootElemen schema

<xsd:element name="rootElement" type="tRootElement"/>
<xsd:complexType name="tRootElement" abstract="true">
<xsd:complexContent>
<xpd:extension base="tBaseElement"/>
</xsd:¢omplexContent>
</xsd:complexType

Table 8.19 - Relationship XML schema

<xsd:element name="relationship" type="tRelationship"/>
<xsd:complexType name="tRelationship">
<xsd:cpmplexContent>
<xpd:extension base="tBaseElement">
<xsd:sequence>

</xsd:sequence>
<xsd:attribute name="type" type="xsd:string" use="required"/>
<xsd:attribute name="direction™type="tRelationshipDirection"/>
</xsd:extension>
</xsd:¢omplexContent>
</xsd:complexType>

<xsd:simpleType name="tRelationshipDirection">
<xsd:restriction base="xsd:string">
<xpd:enumeration value="None"/>
<xpd:enumeration value="Forward"/>
<xpd:enumeration value="Backward"/>
<xed*enumeration value="Both"/>

<xsd:element name="source" type="xsd:QName" minOccurs="1" maxOccurs="unbpunded"/>
<xsd:element name="target" type="xsd:QName" minOccurs="1" maxOccurs="unbounded"/>

</xsd:restriction>
</xsd:simpleType>
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8.4 Common Elements

The following sub clauses define BPMN elements that MAY be used in more than one type of diagram (e.g., Process,
Collaboration, and Choreography).

8.4.1 Artifacts

BPMN profides modelers with the capability of showing additional information about @ Process that 1b not directly
related to the Sequence Flows or Message Flows of the Process.

At this poirjt, BPMN provides three standard Artifacts: Associations, Groups, and Text Annotations.
Additional Artifacts MAY be added to the BPMN International Standard in later versions: A modelef or modeling
tool MAY ¢xtend a BPMN diagram and add new types of Artifacts to a Diagram. Anyyhéw Artifafpt MUST
follow the $equence Flow and Message Flow connection rules (listed below). Assoeciations can bg used to link
Artifacts to Flow Objects (see page 67).

Figure 8.8 ghows the Artifacts class diagram. When an Artifact is defin€d\it is contained within a ¢ollaboration
ora FlowHlementsContainer (a Process or Choreography).

=] Collabofation =] subChoreography =] SubProcess | = Process
(from Collabgration) (From ChoreographyActivities) (From Activities) ) (from Process)
[Eg name : 5tring |_qjt|'iggeredByE\rent : Boolean 4 [Eg processType : ProcessType
g isClosed : Bfolean ] [Eg isClosed : Boolean
N\ [Eg isExecutable ; Boolean
0.1 0.1 0.1 0.1
w0 by artifacts * v artifacts w . artifacts 0.1+ artifact
] Artifact | BaseElement
(From ArtiFacts) (From Foundation)
\ g id : String

+ documentation

| Association N £l Group ] TextAnnotation =] Documentation
(From Artifacts) I (From Artifacts) (From Artifacts) (From Foundation)
[Eg associationCfrection : AssociationDirection [Eg text : String [Eg text : String
- st [Eg textFormat : String [Eg textFormat : String

wenumerfation»
5] AssociatignDirection |
(From Artffacts) .
= More DN
= One
=l Both

Figure 8.8 — Artifacts Metamodel

Common Artifact Definitions

The following sub clauses provide definitions that are common to all Artifacts.

Artifact Sequence Flow Connections

See “Sequence Flow Connections Rules” on page 40 for the entire set of objects and how they MAY be source or targets
of a Sequence Flow.
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€ AnArtifact MUST NOT be a target for a Sequence Flow.
€ AnArtifact MUST NOT be a source for a Sequence Flow.

Artifact Message Flow Connections

See “Message Flow Connection Rules” on page 41 for the entire set of objects and how they MAY be source or targets of
a Message Flow.

2 AI Artitact MUSIT NOT be a target 1or a Viessage FIOw.

€ AnArtifact MUST NOT be a source for a Message Flow.

Association

An Assoclation is used to associate information and Artifacts with Flow Objects. Text and graphichl non-Flow
Objects can be associated with the Flow Objects and Flow. An Association is also psed to show the Agtivity used for
compensatipn. More information about compensation can be found on page 300.

€ An Association is line that MUST be drawn with a dotted single line (§e& Figure 8.9).

€ The use of text, color, size, and lines for an Association MUST follow'the rules defined in “Use of T¢xt, Color, Size,
angl Lines in a Diagram” on page 39.

Figure 8.9 - An Association

| BaseElement
(From Foundation)
g id : String
+ sourceRef 1 + targetRef
+ outgoing | |* + incoming| *
=] Association «enumeration»
(From Artifacts) 5] AssuuathnDlrectmn
g associationDlrection : AssociationBirection (from Artifacts)
- ' = None
\~ = One
| = Both

] Artifact
(from Artifacts)

Figure 8.10 — The Association Class Diagram

If there is a reason to put directionality on the Association then:
€ A line arrowhead MAY be added to the Association line (see Figure 8.11).

& The directionality of the Association can be in one (1) direction or in both directions.
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.............................. >

Figure 8.11 — A Directional Association

Note that directional Associations were used in BPMN 1.2 to show how Data Objects were inputs or outputs to
Activities. In BPMN 2.0.1, a Data Association connector is used to show inputs and outputs (see page 220). A Data
Association uses the same notation as a directed Association (as in Figure 8.11, above).

An Association is used to connect user-defined text (an Annotation) with a Flow Object (see Figurc §.12).

Annouhce
Issues|for
Discussion

Allow 1 week for the
discussion of the
Issues — through e-
mail or calls

Figure 8.1 — An Association of Text Annotation

The Assogiation element inherits the attributes and model"associations of BaseElement (see Table 8)5). Table 8.20
presents thg additional attributes and model associations for an Association.

Table 8.2(f — Association attributes and model associations

AttributeL Description

associatignDirection: associationDirection is an attribute that defines whethgr or not the
AssociationDirection = None {None}. | Association shows any directionality with an arrowhead. The fefault is
One | Both} None (no arrowhead). A value of One means that the arrowh¢ad SHALL

be at the Target Object. A value of Both means that there SHALL be an
arrowhead at both ends of the Association line.

sourceRef: BaseElement The BaseElement that the Association is connecting from.
targetRef{BaseElement The BaseElement that the Association is connecting to.
Group

The Group object is an Artifact that provides a visual mechanism to group elements of a diagram informally. The
grouping is tied to the CategoryValue supporting element. That is, a Group is a visual depiction of a single
CategoryValue. The graphical elements within the Group will be assigned the CategoryValue of the Group.
(NOTE - categoryValues can be highlighted through other mechanisms, such as color, as defined by a modeler or a
modeling tool).

€ A Group is a rounded corner rectangle that MUST be drawn with a solid dashed line (as seen in Figure 8.13).
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@ The use of text, color, size, and lines for a Group MUST follow the rules defined in “Use of Text, Color, Size,

and Lines in a Diagram” on page 39.

|
|
|
|
|
)

- S « S e

Figure 8.13

As an Art

Flows or Ir

that a Gro
identify Ad

— A Group Artifact
| fact, a Group is not an Activity or any Flow Object, andtherefore, cannot connect t

p can stretch across the boundaries of a Pool to surround,Diagram elements (see Figure 8.1
tivities that exist within a distributed business-to-businegss, transaction.

Sequence

essage Flows. In addition, Groups are not constrained by %estrictions of Pools and Langs. This means

4), often to

= [ Send = .

ko) Send Doctor Receive Medicine Receive

© R t Appt. Medicine

é_u llinegs eques PP Request

Occufs T 7aY
I want to 1ee doctor Go 564 dbetor I I need mylmedicine Here is yOLIr medicine |
i ]

= v J\ ' v J\ |

'S EReceive I SReceive Send .

2 ( Doctor Send Appt. Doctor o

5 Medicine

Q Request I Request

3 .

@ —_— s L —
Figure 8.14 — A Group around Activities in different Pools
Groups arg often used to highlight certain sub clauses of a Diagram without adding additional constrain

s for

performance, as a Sub-Process would. The highlighted (grouped) sub clause of the Diagram can be separated for
reporting and analysis purposes. Groups do not affect the flow of the Process.

Figure 8.15

shows the Group class diagram.
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| Artifact

(From Artifacts)

= Group = RootElement
(From ArtiFacts) (From Foundation)

+ categoryValueRef
| BaseEl¢ment
(From Founglation)
[ id : String

] categoryValue * 1 ] category
(From Artifacts) (From Artif acts)
== value : String + categoryValue [Eg name : String

* L categoryValueRef

* | + [categorizedFlowElements

| FlowEfement
(From Common)
[Eg name : 5tring

Figure 8.18 — The Group class diagram

The Group element inherits the attributes and model associations of BaseElement (see Table 8.5), thrpugh its
relationship to Artifact. Table 8.21 presents the additional model associations for a Group.

Table 8.271 — Group model associations

Attributes Description

categoryValueRef: CategoryValue [0..1]. ([, The categoryValueRef attribute specifies the Categoryvalue
that the Group represents. (Further details about the definition of a
Category and CategoryValue can be found on page [70.) The
name of the Category and the value of the CategoryYalue
separated by delineator "." provides the label for the Grgup. The
graphical elements within the boundaries of the Group Will be
assigned the CategoryValue.

Category

Categorilesiwhich have user-defined semantics, can be used for documentation or analysis purposes. For example,
FlowElements can be categorized as being customer oriented vs. support oriented. Furthermore, the cost and time of
Activities per Category can be calculated.

Groups are one way in which Categories of objects can be visually displayed on the diagram. That is, a Group is a
visual depiction of a single CategoryValue. The graphical elements within the Group will be assigned the
CategoryValue of the Group. The value of the CategoryValue, optionally prepended by the Category name
and delineator ":", appears on the diagram as the Group label. (NOTE - Categories can be highlighted through other
mechanisms, such as color, as defined by a modeler or a modeling tool). A single Category can be used for multiple

Groups in a diagram.
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The Category element inherits the attributes and model associations of BaseElement (see Table 8.5) through its
relationship to RootElement. Table 8.22 displays the additional model associations of the Category element.

Table 8.22 — Category model associations

Attributes Description

name: string The descriptive name of the element.

categoryValue: CategoryValue [0..*] The categoryValue attribute specifies one or more vglues of the
Category. For example, the Category is “Region’thep this
Category could specify values like “North,” “Seuth,” “West,” and

“East.”

The Cated

oryValue element inherits the attributes and model associations of BasgElement (see Tal

ple 8.5). Table

8.23 displays the attributes and model associations of the CategoryValue elemeft:
Table 8.23 — CategoryValue attributes and model associations
Attributes Description
value: strihg This attribute provides the value of the Categoryvalue element.
category:|Category [0..1] The category attribute specifies the Category representing the

n
Category as such and contains the CategoryvValue (Furt)-({er details
about the definition of a Category can be found on page 70).

categorized
FlowElem§

ent [0..%]

FlowElements: The FlowEdements attribute identifies all of the elements (e.
Activitdes, Gateways, and Artifacts) that are within th

boundaries of the Group.

0., Events,
e

Text Anngtation

Text Annd
® A
L g

The Text A
affect the f]
rectangle.

\N

tations are a mechanism for a modeler to provide additional information for the reader of a B

Text Annotation is.an open rectangle that MUST be drawn with a solid single line (as seen in K

Color, Sizeland Lines in a Diagram” on page 39.

ow ofthe Process. Text associated with the Annotation can be placed within the bounds o

The use of teXt, color, size, and lines for a Text Annotation MUST follow the rules defined i

notation object can be connected to a specific object on the Diagram with an Associatio

PMN Diagram.
igure 8.16).
1 “Use of Text,

N, but does not
f the open

‘Text Annotation allows

Figure 8.16 —

a modeler to provide
additional information

A Text Annotation
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The Text Annotation clement inherits the attributes and model associations of BaseElement (see Table 8.5). Table
8.24 presents the additional attributes for a Text Annotation.

Table 8.24 —Text Annotation attributes

Attributes Description

text: string Text is an attribute that is text that the modeler wishes to communicate
to the reader of the Diagram.

textFormat: string This attribute identifies the format of the text. It MUST follow the mime-
type format. The default is "text/plain."

XML Schema for Artifacts

Table 8.25 |- Artifact XML schema

<xsd:eleme¢nt name="artifact" type="tArtifact"/>
<xsd:complexType name="tArtifact" abstract="true">
<xsd:cpmplexContent>
<xpd:extension base="tBaseElement"/>
</xsd:¢omplexContent>
</xsd:complexType>

Table 8.26 |- Association XML schema

<xsd:eleme¢nt name="association" type="tAssociation" substitutionGroup="artifact"/>
<xsd:complexType name="tAssociation">
<xsd:cpmplexContent>
<xpd:extension base="tArtifact">
<xsd:attribute name="sourceRef" type="xsd:QName" use="required"/>
<xsd:attribute name="targetRef" type="xsd:QName" use="required"/>
<xsd:attribute fame="associationDirection" type="tAssociationDirection" default="None|/>
</xsd:extension>
</xsd:¢omplexContent>
</xsd:complexType>

<xsd:simpleType name="tAssociationDirection">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="None"/>
<xsd:enumeration value="One"/>
<xsd:enumeration value="Both"/>
</xsd:restriction>
</xsd:simpleType>

Table 8.27 — Category XML schema

<xsd:element name="category" type="tCategory" substitutionGroup="rootElement"/>
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lexType name="tCategory">

<xsd:complexContent>
<xsd:extension base="tRootElement">

<xsd:sequence>

<xsd:element ref="categoryValue" minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>
<xsd:attribute name="name" type="xsd:string"/>|

</

sd:extension>

</xsd:¢omplexContent>
</xsd:complexType>

Table 8.28 |- CategoryValue XML schema

<xsd:element name="categoryValue" type="tCategoryValue"/>

<xsd:comg

lexType name="tCategoryValue">

<xsd:complexContent>
<xpd:extension base="tBaseElement">

</

<xsd:attribute name="value" type="xsd:string" use="optional"/>)
sd:extension>

</xsd:¢omplexContent>
</xsd:complexType>

Table 8.29 - Group XML schema

<xsd:element name="group" type="tGroup" substitutionGroup="artifact"/>

<xsd:comg

lexType name="tGroup">

<xsd:cpmplexContent>
<xpd:extension base="tArtifact">

</
</xsd:

<xsd:attribute name="categoryValueRef" type="xsd:QName" use="optional"/>
sd:extension>
omplexContent>

</xsd:complexType>

Table 8.30-

<xsd:elem
<xsd:comg
<xsd:C

Text Annotation XML schema

ent name="textAnnotation" type="tTextAnnotation" substitutionGroup="artifact"/>
lexType name="tTextAnnotation">
pmplexContent>

<xsd:extension base="tArttact >

<xsd:sequence>

<xsd:element ref="text" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="textFormat" type="xsd:string" default="textplain"/>

</xsd:extension>
</xsd:complexContent>

</xsd:complexType>
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<xsd:element name="text" type="tText"/>
<xsd:complexType name="tText" mixed="true">

<xsd:s

equence>

<xsd:any namespace="##any" processContents="lax" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
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Processes typically can run for days or even months, requiring asynchronous cemmunicatid
Also, many instances of a particular Process will typically run in parallel, e.gly'many instan
h representing a particular order. Correlation is used to associate a particular\Mlessage to an
ion between two particular Process instances. BPMN allows using existing Message data
g., for the order process, a particular instance can be identified by means§of its orderID ang
ID, rather than requiring the introduction of technical correlation data:

t of Correlation facilitates the association of a Message to a Send Task or Receive Task
Conversation, which is also known as instance routing,/It'is a particular useful concept wi
e support for instance routing. Note that this associatiom can be viewed at multiple levels, na
fion (Conversation), Choreography, and Process/level. However, the actual correlation
b, at the Process level). Correlations describe a set.of predicates on a Message (generally
payload) that need to be satisfied in order for that‘Message to be associated to a distinct Se
ask. By the same token, each Send Task and\cach Receive Task participates in one or ma
ions. Furthermore, it identifies the Message it sends or receives and thereby establishes the
ly) CorrelationKeys.

vo, non-exclusive correlation mechanisms in place:

blain, key-based correlation, Méssages that are exchanged within a Conversation are logicall
ans of one or more common CorrelationKeys. That is, any Message that is sent or receive
nversation needs to carry the value of at least one of these CorrelationKey instances withi
rrelationKey basically defines a (composite) key. The first Message that is initially sent or
ializes one or mofe CorrelationKey instances associated with the Conversation, i.e., assig
rrelationProperty instances that are the fields (partial keys) of the CorrelationKey. Al

n via

ces of an order
ongoing

for correlation
I/or

often in the
ere there is no
mely the
happens during
on the
nd Task or
ny
relationship to

Iy correlated by

l within this

h its payload. A
received

ns values to its

rrelaticnkey is only considered valid for use, if the Message has resulted in all
rrelationProperty fields within the key being populated with a value. If a follow-up Mes
rrelationKey instance, where that CorrelationKey had previously been initialized withi

fol

previously been initialized

nversation, then the CorrelationKey value in the Message and Conversation MUST

a Conversation can comprise different Messages that can be differently structured, each

Co

rrelationProperty comes with as many extraction rules

, then the CorrelationKey value will become associated with the Con

age derives a

versation. As

(CorrelationPropertyRetrievalExpression) for the respective partial key as there are different
Messages.

1. All references to Send or Receive Tasks in this sub clause also include message catch or throw Events; they
behave identically with respect to correlation.
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2. In context-based correlation, the Process context (i.e., its Data Objects and Properties) can dynamically
influence the matching criterion. That is, a CorrelationKey can be complemented by a Process-specific
CorrelationSubscription. A CorrelationSubscription aggregates as many
CorrelationPropertyBindings asthere are CorrelationProperties inthe CorrelationKey. A
CorrelationPropertyBinding relates to a specific CorrelationProperty and also links to a
FormalExpression that denotes a dynamic extraction rule atop the Process context. At runtime, the
CorrelationKey instance for a particular Conversation is populated (and dynamically updated) from the

Pr contextusing these FormalExpressionsInthat sense.changesinthe Process context can alter the

correlation condition.

Correlation can be applied to Message Flows in Collaboration and Choreography, as described in|Clause 9,
’Collaboratjon’ and 11, *Choreography’. The keys applying to a Message Flow are the keys, o0f containefs or groupings
of the Message Flow, such as Collaborations, Choreographies, and Conversation Nodes, and Choreography
Activities| This might result in multiple CorrelationKeys applying to the same Message Flow, pgrhaps due to
multiple layers of containment. In particular, calls of Collaborations and Choreographies are special kinds of
Conversation Nodes and Choreography Activities, respectively, and are considered a kind of contginment for the
purposes of correlation. The CorrelationKeys specified in the caller applyto'‘Message Flow in a dalled
Collaboration or Choreography.
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| choreography - GlobalChoreographyTask
(From Choreography) (From Choreography)

+ choreographyRef|" *

+ collaboration| *

] collaboration ] GlobalConversation
(From Collaboration) (From Conversations)
[Eg name : 5tring

|_q3|sC G5ed .« Boolean

+ collaboration + conversations | conversationNode
1 N (From Conversations)
1 [Eg name : String

+ collaboration
0.1 4 collaboration

+ correlationkeys " 0.1
| CorrelationKey "
* (From Comman) 4+ carrelationkeys p
[Eg hame : String + conversationNode "
"
1| + correlationkeyRef + messageFlowRefs
+ messageFlows | M_es;akgeFlow
7 frorfCollaborati
= CorrelationSubscription I . * (fromgola m? ion)
g + correlationSubscriptions [Eghname @ 5tring
(From Common) 3 -
* 1 + messageRef | 0..1
| Process ) —|Message
(From Process) \ (From Common)
0.1 [Eg processType : ProcessType _: _u_'.—c,name 1 String
g isClosed : Boolean | + messageRef/ |\ 1
[Eg IsExecutable ; Boolean
* 4+ corrglationPropertyRef N4 *
1.* Q CorrelationPropertyRetrievalExpression
Q CorrelationProperty 1 R\ {From Common)
(Frgm Comman) + correlationproparty )
[Eg name [ String + correlationPrepertyRetrievalExpression  + correlationset 0.1

+ cqitelationProparorrelationPropertyRef ) o
* + correlationPropertyBinding

= Correlati(;nP;opertyBinding + messagePath 1 .
. ( (Ffom Common) 0.1 + dataPath Q FnrmaIExpressmn
(from Common)

[ language : String
= rt¢mDefinition N\ 1 [Eg body : Element
(Frgm Common)
g itemkind : Ttemkind
[Eg structhireRef : Elernent
g isColleftion : Boolean

d.at type

Figure 8.17 — The Correlation Class Diagram

Correlatioaney

A CorrelationKey represents a composite key out of one or many CorrelationProperties that essentially
specify extraction Expressions atop Messages. As a result, each CorrelationProperty acts as a partial key
for the correlation. For each Message that is exchanged as part of a particular Conversation, the
CorrelationProperties need to provide a CorrelationPropertyRetrievalExpression which
references a FormalExpression to the Message payload. That is, for each Message (that is used in a
Conversation) there is an Expression, which extracts portions of the respective Message’s payload.

The CorrelationKey element inherits the attributes and model associations of BaseElement (see Table 8.5). Table

8.31 displays the additional model associations of the CorrelationKey element.

74 © ISO/IEC 2013 - All rights reserved


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

Table 8.31 — CorrelationKey model associations

Attribute

Name Description/Usage

name: string [0..1]

Specifies the name of the CorrelationKey.

correlationPropertyRef:
CorrelatiomProperty 16

The CorrelationProperties, representing the partial keys of this

Correlationkey.

Key-base(

Key-based
Conversa
Correlat
Correlat
Correlat
(passed to 4
Conversa
Conversa

At runtime
Correlat
Correlat
Conversa

incoming Messages a composite key is extracted and used to identify the associated Conversation. W

initiating M
then the de
The Corrs

through its
Correlat

] Correlation

rorrelation is a simple and efficient form of correlation, where one or more keys arg used to i
fion. Any incoming Message can be matched against the CorrelationKeg\by extracting
ionProperties from the Message according to the corresponding

ionPropertyRetrievalExpression and comparing the resulting,composite key with
ionKey instance for this Conversation. The idea is to use a joint. Conversation “token”

lion if the composite key extracted from their payload matches the’CorrelationKey initia
fion.

the first Send Task or Receive Task in a Conversation MUST populate at least one of t
ionKey instances by extracting the values of the CerrelationProperties according t
ionPropertyRetrievalExpression from.the initially sent or received Message. Lat
lion, the populated CorrelationKey instances are used for the described matching proced

essages derive values for CorrelatidnKeys, associated with the Conversation but nof
ived value will be associated with the €onversation instance.

lationProperty element inherits the attributes and model associations of BaseElement
relationship to RootElement:,Table 8.32 displays the additional model associations of the
ionProperty element.

dentify a
the

the
which is used

nd received from) and outgoing and incoming Message. Messages are associated to a particular

lized for this

he
the

er in the

hire where from

here these non-
yet populated,

(see Table 8.5)

Table 8.32 — CorrelationProperty model associations

Attributel Name Description/Usage

name: string [0..1] Specifies the name of the CorrelationProperty.

type: string [0..1] Specifies the type of the CorrelationProperty

correlationPropertyRetrieval- The CorrelationPropertyRetrievalExpressions for

Expression: ' ' this CorrelationProperty, representing the associations of

CorrelationPropertyRetrievalExpression [1.."] FormalExpressions (extraction paths) to specific Messages
occurring in this Conversation.

The CorrelationPropertyRetrievalExpression element inherits the attributes and model associations of
BaseElement (see Table 8.5). Table 8.33 displays the additional model associations of the
CorrelationPropertyRetrievalExpression element.
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Table 8.33 — CorrelationPropertyRetrievalExpression model associations

Attribute

Name Description/Usage

messagePath: FormalExpression

The FormalExpression that defines how to extract a
CorrelationProperty from the Message payload.

messageRefMessage

I'ne Specllic Message ne FormalkXpression extraclts
CorrelationProperty from.

the

Context-b|

Context-bas
implicitly pl
relates the
Correlat
way, a Cor

not a Mesgage needs to be received. At runtime, the CorrelationKey instance holds a composite ke
r calculated from the Process context and automatically updated whenever the underlying Ddta Objects or

dynamically
Properti

Correlat
relates to a
how that C

Data Objects and Properties).

The Corrdg
Table 8.5).

Table 8.34

ased Correlation

ed correlation is a more expressive form of correlation on top of key-based cowrelation. In ad
opulating the CorrelationKey instance from the first sent or received Message, another
CorrelationKey to the Process context. That is, a Process MAY provide a

ionSubscription that acts as the Process-specific counterpart to a specific Correlat i
versation MAY additionally refer to explicitly updateable Process/context data to determit

es change.

ionPropertyBindings represent the partial keys 0f a CorrelationSubscription
specific CorrelationProperty in the associated*CorrelationKey. A FormalExpre
rrelationProperty instance is populated-and updated at runtime from the Process co

lationSubscription element inhefits the attributes and model associations of BaseE14
Table 8.34 displays the additional model associations of the CorrelationSubscription

| — CorrelationSubscription.model associations

dition to
mechanism

onKey. In this
he whether or
y that is

vhere each
5sion defines
ntext (i.e., its

ment (see
element.

Attribute

Name Description/Usage

correlatio

hKeyRef: CorrelationKey The CorrelationKey this CorrelationSubscript

to.

i on refers

correlatio
Correlatior

hPropertyBinding:
PropertyBinding [0..*]

The bindings to specific CorrelationProperties ar
FormalExpressions (extraction rules atop the Procg

d
ss context).

The Corrs

lde onPropertyBinding element inherits the attributes and model associations of Base

Element (see

Table 8.5).

76

Table & 35 diqplavc the additional model associations of the Correlat i onPropertyBind

ing element.
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Table 8.35 — CorrelationPropertyBinding model associations

Attribute

Name Description/Usage

dataPath:

FormalExpression The FormalExpression that defines the extraction rule atop the Process

context.

conehﬁﬁrPﬂﬂmﬂvRét TNe Specific CorrelationProperty, this
CorrelationProperty CorrelationPropertyBinding refers to.

At runtime|
instances o
for these C
Properti
are matche
Subscrig
established
applies.

XML Schema for Correlation

Table 8.36

<xsd:elem
<xsd:comg
<xsd:¢]

<X

</
</xsd:
</xsd:com

Table 8.37

the correlation mechanism works as follows: When a Process instance is createdthe'/Corr
all Conversations are initialized with some initial values that specify to correlate. any incon
pnversations. A SubscriptionProperty is updated whenever any of th¢,Data Objec
es changes that are referenced from the respective FormalExpression.As'a result, incomi
| against the now populated CorrelationKey instance. Later in the Process run, the

tionProperties can again change and implicitly change the correlation criterion. Alterna)
mechanism of having the first Send Task or Receive Task populate the CorrelationK{

- Correlation Key XML schema

bnt name="correlationKey" type="tCorrelationKey"/>
lexType name="tCorrelationKey">
pmplexContent>
5d:extension base="tBaseElement">
<xsd:sequence>
<xsd:element name="correlationPropertyRef" type="xsd:QName" minOccurs="0" m
curs="unbodnded"/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:String" use="optional"/>
sd:extension>
omplexContent>
DlexType>

- Correlation Property XML schema

tlationKey
hing Message
Is or

ng Messages

tively, the
by instance

axOc-

<xsd:elem

pnt.Hame="correlationProperty" type="tCorrelationProperty" substitutionGroup="rootElem

ent"/>

<xsd:complexType name="tCorrelationProperty">

<xsd:c

omplexContent>

<xsd:extension base="tRootElement">

<xsd:sequence>
<xsd:element ref="correlationPropertyRetrievalExpression" minOccurs="1" maxOc-
curs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:String" use="optional"/>
<xsd:attribute name="type" type="xsd:QName"/>

</xsd:extension>
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</xsd:complexContent>
</xsd:complexType>

Table 8.38 — Correlation Property Binding XML schema

<xsd:element name="correlationPropertyBinding" type="tCorrelationPropertyBinding"/>
<xsd:complexType name="tCorrelationPropertyBinding">
<xsd:complexContent>
<xpd:extension base="tBaseElement™>
<xsd:sequence>
<xsd:element name="dataPath" type="tFormalExpression" minOccurs="1" maxOcclrs="1"/>
</xsd:sequence>
<xsd:attribute name="correlationPropertyRef" type="xsd:QName" use="required"/>
</xsd:extension>
</xsd:¢omplexContent>
</xsd:complexType>

Table 8.39 |- Correlation Property Retrieval Expression XML schema

<xsd:element name="correlationPropertyRetrievalExpression" type="tCorrelationPropertyRetrievalHxpression"/>
<xsd:complexType name="tCorrelationPropertyRetrievalExpression">
<xgd:complexContent>
<xgd:extension base="tBaseElement">
<xsd:sequence>
<xsd:element name="messagePath" type="tFormalExpression" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="messageRef" ty{ye="xsd:QName" use="required"/>
</xsd:extension>
</xsd:¢omplexContent>
</xsd:complexType>

Table 8.40 (- Correlation Subscription XML schema

<xsd:element name="correlationSubscription" type="tCorrelationSubscription"/>
<xsd:complexType name="-CorrelationSubscription ">
<xsd:cpmplexContent>
<xpd:extension base="tBaseElement">
<xsd:sequence>
<x8d:element name="process" type="xsd:QName" use="required"/>
<xsd:element ref="correlationKeyRef" minOccurs="1" maxOccurs="1"/>
<xsd:element name="correlationPropertyBinding" type="xsd:QName" minOccurs="0" maxOc-
curs="unbounded"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
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8.4.3 Error

An Error represents the content of an Error Event or the Fault of a failed Operation. An ITtemDefinition is
used to specify the structure of the Error. An Error is generated when there is a critical problem in the processing of
an Activity or when the execution of an Operation failed.

. Ryetffettent
(From|Foundation)

1 Error

(frofn Common)
[Eg name : Strifg
Eg errorCode :[String
L

ol .1+ structureRef

| itemDefinition
(frofn Common)
£ iternkind © Tkemkind

[Eg structureRdf . Element
[Eg isCollection | Boolean

Figure 8.18 — Error class diagram

The Erroy element inherits the attributes and model associdtions of BaseElement (see Table 8.5), thrpugh its
relationshif to RootElement. Table 8.41 presents the additional attributes and model associations of the Error
element.
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Table 8.41 — Error attributes and model associations

Attribute Name Description/Usage

structureRef : ItemDefinition [0..1] An TtemDefinition is used to define the “payload” of the Error.
name : string The descriptive name of the Error.

errorCode: string For an End Event:

If the resultis an Error, then the errorCode-MUST|be supplied
(if the processType attribute of the Process,is set tq execut-
able) This “throws” the Error.

For an Intermediate Event within normal-flow:

If the trigger is an Error, then the\errorCode MUST be entered
(if the processType attribute of.ithe Process is set tp execut-
able). This “throws” the Exrror.
For an Intermediate Event attached to the boundary of an Activity:
If the trigger is an E£ror, then the errorCode MAY be entered.
This Event “catches” the Error. If there is no errorfode, then
any error SHALL trigger the Event. If there is an errgrCode, then
only an Err¢r that matches the errorCode SHALL frigger the
Event,

8.4.4 Escalation

An Escalation identifies a business situation that a Process might need to react to. An TtemDefinfi tion is used
to specify the structure of the Escalation.

=] EscalatignEventDefinition
(Frpm Events)

.

0.1, + escalationRef

= Escalation
(Frpm Events)
g name : Stripig
[Eg escalationCode : String
-

0.1+ structureRef
= TtemDefinition
(From Common)
[Eg fternkind : Ttemkind
Eg structureRef : Element
g isCollection : Boolean

Figure 8.19 — Escalation class diagram
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The Escalation element inherits the attributes and model associations of BaseElement (see Table 8.5), through its
relationship to RootElement. Table 8.41 presents the additional model associations of the Error element.

Table 8.42 — Escalation attributes and model associations

Attribute Name Description/Usage

structureRef : ItemDefinition [0..1] An ItemDefinition is used to define the “payload” of the
Escalation.

name : stfing The descriptive name of the Escalation.

escalationCode: string For an End Event:

If the Resultis an Escalation, thentheescalati¢nCode
MUST be supplied (if the procesgType attribute of the Process
is set to executable). This “throws” the Escalatidn.

For an Intermediate Event within normal flow:

If the trigger is an Escalation, then the escalati¢nCode

MUST be entered (if the' processType attribute of th¢ Process is

set to executable)i This “throws” the Escalation.
For an Intermediate Event attached to the boundary of an Activity:

If the trigger.isyan Escalation, then the escalatignCode MAY
be entered, This Event “catches” the Escalation. lf there is no
escalationCode, then any Escalation SHALL trigger the
Event. If there is an escalationCode, then only an|Escala-
tion that matches the escalationCode SHALL trigger the
Event.

8.4.5 Events

An Event {s something that happens during the course of a Process. These Events affect the flow of th¢ Process and
usually havg a cause or an irapact. The term event is general enough to cover many things in a Process.|The start of an
Activity, the end of an Activity, the change of state of a document, a Message that arrives, etc., all couldl be considered
Events. Hpwever, BPMN has restricted the use of Events to include only those types of Events that Will affect the

sequence of timing of-Activities of a Process.
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Figure 8.2Q0 — Event class diagram

The Event|element inherits the attributes and model associations of FlowElement (see Table 8.44), but adds no
additional attributes ©rymodel associations.

The details [for, theytypes of Events (Start, Intermediate, and End) are defined in “Event Definitions” [on page 258.

8.4.6 Expressions

The Expression class is used to specify an Expression using natural-language text. These Expressions are not
executable. The natural language text is captured using the documentation attribute, inherited from BaseElement.

Expression inherits the attributes and model associations of BaseElement (see Table 8.5), but adds no additional
attributes or model associations.
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Expressions are used in many places within BPMN to extract information from the different elements, normally data
elements. The most common usage is when modeling decisions, where conditional Expressions are used to direct the
flow along specific paths based on some criteria.

BPMN supports underspecified Expressions, where the logic is captured as natural-language descriptive text. It also
supports formal Expressions, where the logic is captured in an executable form using a specified Expression
language.

= BasLElement | Documentation
(From Fpundation) . (From Foundation)
- = + documentation =
== id 1 String [ text © String
1 * | g textFormat @ String
= Expression

(from Commaon)

=] Forma|Expression & ItemDefinition
(from fommon) + evaluatesToTypeRef (from Comman)
[Eg itemkind © Ttemkind
* 1 | EgstructureRef : Element
[Eg isCollection ; Boolean

£ language : $tring
[Eg body : Elerfent

Figure 8.21 — Expression class diagram

Expressign
The Exprgssion class is used to specify an Exp¥ession using natural-language text. These Expres|sions are not

executable pnd are considered underspecified.

The definitjon of an Expression can be-done in two ways: it can be contained where it is used, or it can be defined at
the Proces$ level and then referenced where it is used.

The Exprdssion element inherits, the attributes and model associations of BaseElement (see Table 8.5), but does not
have any additional attributes gt"thodel associations.

Formal Expression

The Formd1ExpresSsion class is used to specify an executable Expression using a specified Exprpssion
language. A natural-language description of the Expression can also be specified, in addition to the formal
specification.

The default Expression language for all Expressions is specified in the Definitions element, using the
expressionLanguage attribute. It can also be overridden on each individual FormalExpression using the same
attribute.

The FormalExpression element inherits the attributes and model associations of BaseElement (see Table 8.5),
through the Expression element. Table 8.43 presents the additional attributes and model associations of the
FormalExpression.
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Table 8.43 — FormalExpression attributes and model associations

Attribute Name

Description/Usage

language: string [0..1]

Overrides the Expression language specified in the Definitions. The language
MUST be specified in a URI format.

body: Elefent

The body of Ihe Expression.

Note that this attribute is not relevant when the XML Schema is usJad for

interchange. Instead, the FormalExpression complex type 'suppgrts mixed

content. The body of the Expression would be specified~as“element content.

For example:

<formalExpression id=“ID_2">
count(../dataObject[id="CustomerRecord_1"]/emailAddress) > 0
<evaluatesToType id="ID_3" typeRef="xsd:boolean’/>

</formalExpression>

evaluates[loTypeRef:
ItemDefinifion

The type of object that this Expression(etdrns when evaluated. Hor example,
conditional Expressions evaluate to<a boolean.

8.4.7 Flow Element

FlowElenlent is the abstract super class for all elements.that can appear in a Process flow, which are] FlowNodes
(see page 9P, which consist of Activities (see page 149); Choreography Activities (sce page 319) Gateways (see
page 285), pnd Events (see page 231), Data Objects (see page 204), Data Associations (see page 220), and

Sequence| Flows (see page 97).
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% Bl on ; Bookean Q S Elmwmediate | Bookean
1 -
" mmg\\} o 0.1
,\& a., * conditionExprexsion
| lacnivity | Eventt Caleway | Faparesssion
(Friong Actiibees) [From Events) Gateways) .Hmm Commaon}
..q::;cww;m £ oategnfkection | GatewayDrection
g StartCuantty |

.,g,um:.ﬁ.'tm fouankily © Bl

—. >

] tivity
fr Sy A Erites)
% Mﬂ%\ hetecqaphLoopType

.

Figure 8.22 — FlowElement c@iagram

The FlowHlement ele
presents thg addition,

D
&S

inherits the attributes and model associations of BaseElement (see Table

.5). Table 8.44
ibutes and model associations of the FlowElement element.
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Table 8.44 — FlowElement attributes and model associations

Attribute Name

Description/Usage

name: string [0..1]

The descriptive name of the element.

[0..4]

categoryValueRef: CategoryValue

A reference to the Category Values that are associated with this Flow

kLlement.

auditing:

A\uditing [0..1]

A hook for specifying audit related properties. Auditing(can gnly be

defined for a Process.

monitoring: Monitoring [0..1]

A hook for specifying monitoring related properties~Monitoring can only

be defined for a Process.

848 F

FlowElen
elements th

which are B
149), and @

There are fi

ow Elements Container

ur (4) types of FlowElementsContainers (se¢ Figure 8.23): Process, Sub-Process,

Choreography, and Sub-Choreography.

86

entsContainer is an abstract super class for BPMN diagrams.(or views) and defines the uperset of

pt are contained in those diagrams. Basically, a FlowElementsContainer contains FlowElements,
Fvents (see page 231), Gateways (see page 285), Sequence Flows (see page 97), Activiffies (see page
horeography Activities (see page 319).
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] Documentation
(from Foundation)
[Eg text : Stiing
[Eg textFormat @ String
w
+ documentation
1
| BaseFlement
(from Foundation)
g id : String

| Flowklement | FlowElementsContainer

+ container
(from Cpmman) L (From Common) + laneSets Q LaneSet
[Eg,name : Strihg (From Process)
+ flowElements 1 0.1 * g name : String
=] process | choreography
(frong Process) (From Choreography)

Eg process Type : ProcessType
g isClosed : Bpolean
g isExecutable : Boolean

| subProcess K Q SubChoreography
(From Activities) . (from ChoreographyActivities)
[Eg triggeredByEvent ; Boolean

Figure 8.23 — FlowElementContainers class diagram

The FlowHlementsContainer element inherits the attributes and model associations of BaseElemgnt (see Table
8.5). Table [8.45 presents the additional medel associations of the FlowElementsContainer element

Table 8.4% — FlowElementsContainer model associations

Attribute Name Description/Usage

flowElements: Flow This association specifies the particular flow elements contained in §
Element [Q.."] FlowElementContainer. Flow elements are Events, Gateways, quuence
Flows, Activities, Data Objects, Data Associations, and Choreography
Activities.
Note that:

+ Choreography Activities MUST NOT be included as a f1lowElement for a
Process.

» Activities, Data Associations, and Data Objects MUST NOT be included as
a flowElement for a Choreography.

laneSets: LaneSet [0.."] This attribute defines the list of LaneSets used in the FlowElementsContainer
LaneSets are not used for Choreographies or Sub-Choreographies.
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8.4.9 Gateways

Gateways are used to control how the Process flows (how Tokens flow) through Sequence Flows as they converge
and diverge within a Process. If the flow does not need to be controlled, then a Gateway is not needed. The term
“gateway” implies that there is a gating mechanism that either allows or disallows passage through the Gateway; that is,
as tokens arrive at a Gateway, they can be merged together on input and/or split apart on output as the Gateway
mechanisms are invoked.

Gateways| like Activities, are capable of consuming or generating additional control tokens, effectively|controlling the
execution spmantics of a given Process. The main difference is that Gateways do not represent ‘work’ peing done and
they are compsidered to have zero effect on the operational measures of the Process being executed- (cost} time, etc.).

The Gateway controls the flow of both diverging and converging Sequence Flows. That/is,"a single Gateway could
have multigle input and multiple output flows. Modelers and modeling tools might wantptoenforce a besf practice of a
Gateway ¢nly performing one of these functions. Thus, it would take two sequential Gateways to first|converge and
then to divgrge the Sequence Flows.

BaseElement : %
E%‘om FoLr i) | Documentation T —

id : St + documentation (Ffrom Foundation) [ EventBasedGatewayType
E¢'d : sting " g text : String (From Gakeways)

1 [Eg textFormat : String =Paralel
= Exclusive
EIRERE enumeration
e _.(me Comman) [ GatewayDirection

gy name : String (from Gateways) 3 Q EventBasedGateway

== (From Gateways)
g instantiate ; Boolean
[Cg eventGatewayType : EventBasedGatewayType

= Unspecified

= Converging
| FlowNode = Diverging
(From Common) =1 Mixed 4!

] Gateway
(from Gateways)
[Eg datewayDirdction : GatewayDirection

= ExclusiveQateway L InclusiveGateway ] parallelGateway | ComplexGateway
(From Gatewpays) ! (From Gakeways) (from Gateways) (From Gateways)
\
. N , + nclusiveGateway + complexGateway | * 0.1

H exclusiveGateway + complexGateway

0.1, + default 0.1/, + default
| sequenceFlow 0.1
(From Common) + default + activationCondition | 0..1
g isImmediate ; Boolean 0
Expression
+ conditionExpression {From Eommon)
0.1 0.1

Figure 8.24 — Gateway class diagram

The details for the types of Gateways (Exclusive, Inclusive, Parallel, Event-Based, and Complex) is defined on
page 285 for Processes and on page 342 for Choreographies.
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The Gateway class is an abstract type. Its concrete subclasses define the specific semantics of individual Gateway

types, defining how the Gateway behaves in different situations.

The Gateway element inherits the attributes and model associations of FlowElement (see Table 8.44). Table 8.46

presents the additional attributes of the Gateway element.

Table 8.46 — Gateway attributes

{ Unspecifled | Converging | Diverging | Mixed }

* Unspecified: There are no constraints. The Ga
have any number of incoming and outgoing Sed
Flows.

+ Converging: This Gateway MAY have multiple
Sequence Flows butMUST have no more thar
outgoing Sequence Flow.

» Diverging: This Gateway MAY have multiple o
Sequence Flows but MUST have no more thar
incoming Sequence Flow.

» Mixed:This Gateway contains multiple outgoin,
multiple incoming Sequence Flows.

Attribute Name Description/Usage
gatewayDjirection: GatewayDirection = An attribute that adds constraints on how the Gateway MAY be
Unspecifigd used

teway MAY
uence

incoming
one (1)

itgoing
one (1)

hy and

8.4.10 Item Definition

BPMN clefnents, such as DataObjects and\Messages, represent items that are manipulated, transfer
transformed, or stored during Process flgws. These items can be either physical items, such as the mech
vehicle, or [nformation items such the(catalog of the mechanical parts of a vehicle.

An important characteristics of items in Process is their structure. BPMN does not require a particular
data structyre, but it does designate XML Schema as its default. The structure attribute references th
structure.

The defaulf format of the-data structure for all elements can be specified in the Definitions element
typelLanduage attribute. For example, a typeLanguage value of http://www.w3.0rg/2001 /3

red,
anical part of a

format for this
e actual data

ising the
(MLSchema”

indicates thiat th¢ data structures using by elements within that Definitions are in the form of XML Schen

ha types. If

unspecified} the default is XML schema. An Import is used to further identify the location of the data strjicture (if
applicable).mmmmmmnmwﬂhﬁmrwmj be used to

specify the file location of that schema.

Structure definitions are always defined as separate entities, so they cannot be inlined in one of their usages. You will see
that in every mention of structure definition there is a “reference” to the element. This is why this class inherits from

RootElement.

An TtemDefinition element can specify an import reference where the proper definition of the structure is defined.
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In cases where the data structure represents a collection, the multiplicity can be projected into the attribute
isCollection. If this attribute is set to “frue,” but the actual type is not a collection type, the model is considered as
invalid. BPMN compliant tools might support an automatic check for these inconsistencies and report this as an error.

The default

value for this element is “false.”

The itemKind attribute specifies the nature of an item which can be a physical or an information item.

Figure 8.25 shows the ITtemDefinition class diagram. When an TtemDefinition is defined it is contained in

Definitijons:
=] RootElement
(From Foundation)
2 O impott ] 1temDefinition
& importType |: String 0.1 . (From Common)
Eg location | Sting g temkind : Ttemkind
53 namespace | String + import =1 ;tructur_eRef : Element
[Eg isCollection : Boolean

Figure 8.25
The Ttem]

ItemDef i

Table 8.47 — ItemDefinition attributes & model associations

«enumeration»
[E] ItemKind
(From Common)
= Physical
=1 Information

— ItemDefinition class diagram

efinition element inherits the attributes and model associations BaseElement (see Table 8.5) through
its relationghip to RootElement. Table 8.4%presents the additional attributes and model associations fdr the

nition element.

Attribute

Name Description/Usage

itemKind:

{ Informatipn | Physical/}

ltemKind = Information

This defines the nature of the ltem. Possible values are physical or
information. The default value is information.

structureRef: [Element [0..1]

The concrete data structure to be used.

import: I

part[0..1] Identifies the location of the data structure and its format. |If the

importType atiribuie is Ieft unspecified, the typeLanguage specified
in the Definitions that contains this TtemDefinition is assumed.

isCollection: boolean = False

Setting this flag to true indicates that the actual data type is a
collection.
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8.4.11 Message

A Message represents the content of a communication between two Participants. In BPMN 2.0.1, a Message is a
graphical decorator (it was a supporting element in BPMN 1.2). An ItemDefinition is used to specify the

Message structure.

When displayed in a diagram:

¢ In

*

Figure 8.26

In addition,

of pn envelope (see Figure 8.26). It MUST be drawn with a single thin line.

e o[> TTC

The use of text, color, size, and lines for a Message MUST follow the rules defined ifl {'Use o
Size, and Lines in a Diagram” on page 39.

— A Message

when used in a Choreography Diagram more than one Message MAY be used for a single

the appearance

Text, Color,

Choreography Task. In this case, it is important to know the first (initiating) Message of the interaction. For return

(non-initiat

Figure 8.27%

€ Any Message sent by the nofi-initiating Participant or Sub-Choreography MUST be shaded w

In a Collak
details). Th
(see Figure

ng) Messages the symbol of the Message is shaded\with a light fill (see Figure 8.27).

— A non-initiating Message

oration, the commuaication itself is represented by a Message Flow (see “Message Flow”
e Message can be optionally depicted as a graphical decorator on a Message Flow in a Cqd
8.28 and Figure 8.29).

ith a light fill.

below for more
dllaboration
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Customer

T
|
|
Order WI
|
|
|
|
|
|
\Z

A
|
|
|
]
|
|
|

EI Confirmation
|

s

Supplier

Figure 8.28 — Messages Association overlapping Message Flows

In a Chorgography, the communication is represented by a Choreography Task (see page 321). The|Message can
be depicted|as a decorator with a Choreography Task in a Choreography (see Figure 8.29).

Order

M

T
Customer

Placg
Ordef

1%

[ Suppller

Confirmation

Figure 8.29 — Messages shown Associated with a Choreography Task

Figure 8.30 displays the class diagram showing the attributes and model associations for the Message element.
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=] MessageFlow
(From Collaboration) *

[Eg name : 5tring

] RootElement £ 1temDefinition
(From Foundation) (From Common)
[Eg itemkind : Ttemkind
g structureRef ; Element
[cg isCollection : Boolean

0.1 + itemRef

ISO/IEC 19510:2013(E)

| RedeiveTask

(From Jctivities)
Ejimplementation 1 String *
[Eg instantiate] : Boolean

] sgndTask
(From pctivities)
[ implementption : String *

+ messageRef

0.1

+ messageRef 0.1 1

0.1 4+ messageRef + message

| Message

(From Commaon) + messageRef

[Eg name : String 0.1

+ inMessageRef  0..1/|'+ outMessageRef

* L g
Q MessageEventDefinition
(From_E\ren_ts)

- - o Nt
.
] operation
(From Service) 0.1
(5§ name : String + opeydtionRef

58 implementationRef : Element

0.1
+ operationRef
.

| ServiceTask
(From Activities)

5 implementation : String

Figure 8.3Q — The Message class diagram

The Message clement inherits the attributes,and model associations of BaseElement (see Table 8.5) fhrough its
relationshif] to RootElement. Table 8.48\presents the additional attributes and model associations for the Message

element.

Table 8.48 — Message attributes*and model associations

Attributel Name

Description/Usage

name: string

Name is a text description of the Message.

itemRef : JtemDefinition [0..1]

An TtemDefinition is used to define the “payload” of the

Message.

8.4.12 Resources

The Resource class is used to specify resources that can be referenced by Activities. These Resources can be
Human Resources as well as any other resource assigned to Activities during Process execution time.

The definition of a Resource is “abstract,” because it only defines the Resource, without detailing how e.g., actual
user IDs are associated at runtime. Multiple Activities can utilize the same Resource.
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Every Resource can define a set of ResourceParameters. These parameters can be used at runtime to define
query e.g., into an Organizational Directory. Every Activity referencing a parameterized Resource can bind values
available in the scope of the Activity to these parameters.

| RootElement ] BaseElement | Documentation
(From Foundation) (From Foundation) . (From Foundation)
: - + documentation -
Eg id : String [Eg text : String
1 * [Eg, textFormat ; String
| Resdurce . | & ResourceParameter
(From Corpmon) + resourceParametery (from Common) 0.1 ] 1temDefinition
[ name : Stfing [Eg name : String v _ (Fl'ém Common)_ ”
1 * | g isRequired : Boolean 5 temikind : Ttemkind

Figure 8.31 — Resource class diagram

The Resoyrce element inherits the attributes and model associations0f BaseElement (see Table 8.5)

* + 1YPe 55 structureRef ; Elenderit,/

[Eg isCollection : BatClean

through its

relationshipf to RootElement. Table 8.51 presents the additional’moedel associations for the Resource [element.
Table 8.49 — Resource attributes and model associations
Attribute| Name Description/Usage
name: strifig This attribute specifies the name of the Resource.
resourceRarameters: This model association specifies the definition of the pprameters
ResourceRarameter [0.."] needed at runtime to resolve the Resource.

As mentionled before, the Resource can define a set of parameters to define a query to resolve the aj
(e.g., user ifs).

The ResoyrceParameten.element inherits the attributes and model associations of BaseElement (s

through its

ResourcelParametet €lement.

94

relationship to-RootElement. Table 8.51 presents the additional model associations for the

ctual resources

be Table 8.5)
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— ResourceParameter attributes and model associations

Attribute Name

Description/Usage

name: string

Specifies the name of the query parameter.

type: ItemDefinition

Specifies the type of the query parameter.

isRequire

Li: boolean

Specifies, if a parameter is optional or mandatory.

8.4.13 Sequence Flow

A Sequen
Sequence
Flow Ele
Choreogr
Gateways|

* A
8.

*

ce Flow is used to show the order of Flow Elements in a Process or a Choreography.

nents: Events (Start, Intermediate, and End), Activities (Task dand Sub-Process; for

Sequence Flow is line with a solid arrowhead that MUST be drawn with a solid single line (as
B2).

Flow has only one source and only one target. The source and target MUST be from the set g

phy Activities (Choreography Task and Sub-Choreography;for Choreographies),

The use of text, color, size, and lines for a Sequence Flow MUST follow the rules defined inl
Color, Size, and Lines in a Diagram” on page 39.

>

Figure 8.3%

A Sequen
Sequence
the Seque

® A
be

ce Flow can optionally defing(a*condition Expression, indicating that the token will be pal

nce Flow is a Gateway or an Activity.

conditional outgoing Sequence Flow from an Activity MUST be drawn with a mini-diamond
ginning of the connéctor (as seen in Figure 8.33).

— A Sequence Flow

Flow only if the Expredsibn evaluates to true. This Expression is typically used when|

If a conditional Sequence Flow is used from a source Activity, then there MUST be at least
outgoing Sequence Flow from that Activity.

nditionial outgoing Sequence Flows from a Gateway MUST NOT be drawn with a mini-diar

Each

f the following

Processes),
and

seen in Figure

“Use of Text,

ssed down the
the source of

marker at the

one other

nhond marker at

b beginning of the connector.

*
¢ C
th
L 4
<

Asource Gateway MUST NOT be ot type Parallel or Event.

>

Figure 8.33 — A Conditional Sequence Flow
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A Sequence Flow that has an Exclusive, Inclusive, or Complex Gateway or an Activity as its source can also be
defined with as default. Such a Sequence Flow will have a marker to show that it is a default flow. The default
Sequence Flow is taken (a token is passed) only if all the other outgoing Sequence Flows from the Activity or
Gateway are not valid (i.e., their condition Expressions are false).

€ A default outgoing Sequence Flow MUST be drawn with a slash marker at the beginning of the connector (as
seen in Figure 8.34).

\\ »

Figure 8.34 — A Default Sequence Flow

| FlowElement
(from Commaon)
[Eg name : 5tring

] sequenceFlow
(Fram Comman)

G isImmediate : Boolean

* |+ outgoing * + incoming 0.1
+default | 0.1
L sourceRef 1 F targetRef + conditionExpression| 0.1
| lowNode ) | Expression
(From Common) \ (From Common)
+ activity 1
| Gateway | . o _Q Event ] choreographyActivity =] Activity
(ffom Gateways) (from Events) (from ChoreographyActivities) (from Activities)
g datewayDijection : GatewayDirecti_o_n_f mloupType . ChoreographyLoopType [Eg isForCompensation Boolean

[Eg startQuantity : Integer
[Eg completionQuantity : Integer

Figure 8.33 — SequenceFlow class diagram

The Sequdnce Flow clement inherits the attributes and model associations of FlowElement (see Table 8.44). Table

8.51 presents the additional attributes and model associations of the Sequence Flow element.
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Table 8.51 — SequenceFlow attributes and model associations

Attribute Name

Description/Usage

sourceRef: FlowNode

The FlowNode that the Sequence Flow is connecting from.
For a Process: Of the types of FlowNode, only Activities, Gateways, and Events
can be the source. However, Activities that are Event Sub-Processes are not

allowed to be a source.
For a Choreography: Of the types of FlowNode, only Choreography
Gateways, and Events can be the source.

Activities,

targetRef| FlowNode

The FlowNode that the Sequence Flow is connecting to,
For a Process: Of the types of FlowNode, only Activities,-Gateways,|and Events
can be the target. However, Activities that are Event Sub-Processes are not

allowed to be a target.
For a Choreography: Of the types of FlowNode,'only Choreography|Activities,
Gateways, and Events can be the target.

conditionExpression:

Expression [0..1]

An optional boolean Expression that acts as a gating condition. A token will only
be placed on this Sequence Flow ifthis’conditionExpression eValuates to
true.

isimmediate: boolean
[0..1]

An optional boolean value spegifying whether Activities or Choreognaphy
Activities not in the model cantaining the Sequence Flow can occur pbetween the
elements connected by thecSequence Flow. If the value is true, they|MAY NOT
occur. If the value is false, they MAY occur. Also see the isClosed attijibute on
Process, Choreography, and Collaboration. When the attribute has no| value, the
default semantics.depends on the kind of model containing Sequence¢ Flows:

» For non-executable Processes (public Processes and non-execufable private
Processes) and Choreographies no value has the same semantics as if the
value were false.

« «For an executable Processes no value has the same semantics as$ if the value
were frue.

« For executable Processes, the attribute MUST NOT be false.

Flow Node

The FlowN
Figure 8.35

ode(eleément is used to provide a single element as the source and target Sequence Flow as
inStead of the individual associations of the elements that can connect to Sequence Flow

Only the Ga
thus, these elements are the only ones that are sub-classes of FlowNode.

BWAaAV A Y, Y, DTeoarap YA A Y, vV and V[ =TaTme 3 O = O

sociations (see
(see above).
Flows and

Since Gateway, Activity, Choreography Activity, and Event have their own attributes, model associations, and
inheritances; the F1owNode element does not inherit from any other BPMN element. Table 8.52 presents the additional

model associations of the F1owNode element.
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Table 8.52 — FlowNode model associations

Attribute Name Description/Usage

incoming: Sequence Flow [0..*] This attribute identifies the incoming Sequence Flow of the FlowNode.

outgoing: Sequence Flow [0..*] This attribute identifies the outgoing Sequence Flow of the FlowNode.
ThiS 1S an ordered coitection.

8.4.14 Common Package XML Schemas

Table 8.53 | Error XML schema

<xsd:eleme¢nt name="error" type="tError" substitutionGroup="rootElement"/>
<xsd:complexType name="tError">
<xsd:cpmplexContent>
<xpd:extension base="tRootElement">
<xsd:attribute name="name" type="xsd:string"/>
<xsd:attribute name="errorCode" type="xsd:string"/>
<xsd:attribute name="structureRef" type="xsd:QName"/>
</xsd:extension>
</xsd:¢omplexContent>
</xsd:complexType>

Table 8.54 - Escalation XML schema

<xsd:eleme¢nt name="escalation" type="tEscalation" substitutionGroup="rootElement"/>
<xsd:complexType name="tEscalation">
<xsd:cpmplexContent>
<xpd:extension base="tRootElement">
<xsd:attribute name="name" type="xsd:string"/>
<xsd:attribute name="escalationCode" type="xsd:string"/>
<xsd:attribute name="structureRef" type="xsd:QName"/>
</xsd:extension>
</xsd:¢omplexConfent>
</xsd:complexType>

Table 8.55 - Expression XML schema

<xsd:element name="expression" type="tExpression"/>
<xsd:complexType name="tExpression">
<xsd:complexContent>
<xsd:extension base="tBaseElementWithMixedContent"/>
</xsd:complexContent>
</xsd:complexType>
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Table 8.56 — FlowElement XML schema

<xsd:element name="flowElement" type="tFlowElement"/>
<xsd:complexType name="tFlowElement" abstract="true">
<xsd:complexContent>
<xsd:extension base="tBaseElement">
<xsd:sequence>
<xsd:element ref="auditing" minOccurs="0" maxOccurs="1"/>
)\Dd.Uibl Il It I Gf—"l LLL®J] IitUl ;l Ig" LLI Iil IObbul b—"G" I lld)\Obbul D—“‘I I'I'
<xsd:element name="categoryValueRef" type="xsd:QName" minOccurs="0" maxO¢
curs="unbounded"/>
</xsd:sequence>
<xpd:attribute name="name" type="xsd:string"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

Table 8.57 |- FlowNode XML schema

<xsd:element name="flowNode" type="tFlowNode"/>
<xsd:complexType name="tFlowNode" abstract="true">
<xsd:cpmplexContent>
<xpd:extension base="tFlowElement">
<xsd:sequence>
<xsd:element name="incoming" typez"xsd:QName" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element name="outgoing" type=*xsd:QName" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:extension>
</xsd:¢omplexContent>
</xsd:complexType>

Table 8.58+ FormalExpression XML schema

<xsd:element name="formalExpression" type="tFormalExpression" substitutionGroup="expression"[>
<xsd:complexType name="tFormalExpression">
<xsd:complexContent>
<xpd:extension base="tExpression">
<xsd:attribute name="language" type="xsd:anyURI" use="optional"/>
<xsdsattribute name="evaluatesToTypeRef" type="xsd:QName"/>
</xsdiextension>
</xsd:complexContent>
</xsd:complexType>

Table 8.59 — InputOutputBinding XML schema

<xsd:element name="ioBinding" type="tinputOutputBinding"/>
<xsd:complexType name="tinputOutputBinding">
<xsd:complexContent>
<xsd:extension base="tBaseElement">
<xsd:attribute name="inputDataRef" type="xsd:IDREF"/>
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<xsd:attribute name="outputDataRef" type="xsd:IDREF"/>
<xsd:attribute name="operationRef" type="xsd:QName"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

Table 8.60 — ItemDefinition XML schema

<xsd:elem
<xsd:comp
<xsd

<X

ent name="itemDefinition" type="tltemDefinition" substitutionGroup="rootElement"/>
lexType name="tltemDefinition">

:complexContent>

5d:extension base="tRootElement">

<xsd:attribute name="structureRef" type="xsd:QName"/>

<xsd:attribute name="isCollection" type="xsd:boolean" default="false"/>
<xsd:attribute name="itemKind" type="tltemKind" default="Information'}/>

</

sd:extension>

</xsdl:complexContent>

</xsd:com

<xsd:simpl
<xsd

<X

<X

blexType>

eType name="tltemKind">

‘restriction base="xsd:string">
5d:enumeration value="Information"/>
5d:enumeration value="Physical"/>

</xsdl:restriction>

</xsd:simp

Table 8.61

<xsd:elem
<xsd:comp
<xsd:c

<X

</
</xsd:(q
</xsd:com

leType>

- Message XML schema

lexType name="tMessagge">

bmplexContent>

5d:extension base="tRootElement">
<xsd:attribute name="name" type="xsd:string"/>
<xsd:attribute neame="itemRef" type="xsd:QName"/>

sd:extensiofn=

omplexContent>

blexType>

Table 8.62

bnt name="message" type="tMessage" substitutionGroup="rootElement"/>

i

<xsd:element name="resource" type="tResource" substitutionGroup="rootElement"/>
<xsd:complexType name="tResource">
<xsd:complexContent>
<xsd:extension base="tRootElement">
<xsd:sequence>
<xsd:element ref="resourceParameter" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:string" use="required"/>
</xsd:extension>
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</xsd:complexContent>
</xsd:complexType>

Table 8.63 — ResourceParameter XML schema

<xsd:element name="resourceParameter" type="tResourceParameter" />
<xsd:complexType name="tResourceParameter">
<xsd:complexContent>
<xpd:extension base="tBaseElement">
<xsd:attribute name="name" type="xsd:string"/>
<xsd:attribute name="type" type="xsd:QName"/>
<xsd:attribute name="isRequired" type="xsd:Boolean" />
</xsd:extension>
</xsd:¢omplexContent>
</xsd:complexType>

Table 8.64 - SequenceFlow XML schema

<xsd:element name="sequenceFlow" type="tSequenceFlow" substitutionGroup="flowElement"/>
<xsd:complexType name="tSequenceFlow">
<xsd:cpmplexContent>
<xpd:extension base="tFlowElement">
<xsd:sequence>
<xsd:element name="conditionExpression" type="tExpression" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="sourceRef" types"xsd:IDREF" use="required"/>
<xsd:attribute name="targetRef" type="xsd:IDREF" use="required"/>
<xsd:attribute name="isImmediate" type="xsd:boolean" use="optional"/>
</xsd:extension>
</xsd:¢omplexContent>
</xsd:complexType>

8.5 Services

The Servic¢ package contains constructs necessary for modeling services, interfaces, and operations.
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£ operation | Message
(From Service) + iNMessageRef (From Common)
[Eg name : String - 1 [Eg name : String

5 implementationRef : Element
Eeimp + outMessageRef

* 0.1
+ errorRefs
=l Error
- - (Erom Comman
» ' [Eg name : String
+ operatigns | 1. g errorCode : String
] BaseElement
(from Foundation)
g id : String
1

* '+ documentation

=] Documentation
(From Foundation)
1 [Eg text : Stiing
[Eg, textFormat © String

—| Interface
(From Service)
[Eg name : Strihg
g implementgtionRef : Element

+ supportedinterfaceRefs

L
+ callableElements
| callableElement
(from Commaon)
[Eg name : String

-

+ interfageRefs

M

[H participant + endPointRefs

(Fiom Collabor ation) P\ Y

[E name : Strifhg - ol

Figure 8.3§ — The Service class diagram

8.5.1 Interface

An Interface defines a set ofioperations that are implemented by Services.

] RootElement
(From Foundation)

] EndPoint

(From Service)

The Interface inherits the attributes and model associations of BaseElement (see Table 8.5) throughl|its relationship
to RootElpment. Table.8:65 presents the additional attributes and model associations of the Interfaqge.
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Table 8.65 — Interface attributes and model associations

Attribute Name Description/Usage
name: string The descriptive name of the element.
operations: Operation [1..%] This attribute specifies operations that are defined as part of the

Interface. An Interface has at least one Opexgtion.

caIIabIeEIrements: CallableElement [0.."] The CallableElements that use this Intenface.

implemenftationRef: Element [0..1] This attribute allows to reference a concréte artifact in the underly-
ing implementation technology representing that intefface, such
as a WSDL porttype.

8.5.2 EndPoint

The actual {lefinition of the service address is out of scope of BPMN 2.0~Fhe EndPoint element is an gxtension point
and extend§ from RootElement. The EndPoint element MAY be extended with endpoint reference definitions
introduced |n other specifications (e.g., WS-Addressing).

EndPoint]s can be specified for Participants.
8.5.3 Qperation

An Operation defines Messages that are consumed and, optionally, produced when the Operation |s called. It can
also define [zero or more errors that are returned’when operation fails. The Operation inherits the attributes and model
association§ of BaseElement (see Table 8/5). Table 8.66 below presents the additional attributes and modlel associations
of the Opetration.
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Table 8.66 — Operation attributes and model associations

Attribute Name Description/Usage

name: string The descriptive name of the element.

inMessageRef: Message

This attribute specifies the input Message of the Operation. An Operation

has exactly one input Message.

outMessa

! geRef: Message This attribute specifies the output Message of the Operat ion! An[operation
[0-1] has at most one input Message.
errorRef: Error [0..%] This attribute specifies errors that the Operation mayreturn. An pperation

MAY refer to zero or more Error elements.

implementationRef: Element

[0..1]

tation technology representing that operation, such as a WSDL op

This attribute allows to reference a concrete\artifact in the underlying implemen-

Bration.

854 S

Table 8.67

<xsd:elem

ervice Package XML Schemas

- Interface XML schema

bnt name="interface" type="tInterface" substitationGroup="rootElement"/>

<xsd:complexType name="tInterface">

<xsd:c
<X

</

pbmplexContent>
5d:extension base="tRootElement">

<xsd:sequence>

<xsd:element ref="operation” minOccurs="1" maxOccurs="unbounded"/>

</xsd:sequence>

<xsd:attribute name="name" type="xsd:string" use="required"/>

<xsd:attribute name="implementationRef" type="xsd:QName" use="optional"/>
sd:extension>

</xsd:¢omplexContent>

</xsd:com

Table 8.68

<xsd:elem

blexType>

- Operation XML schema

bntdhame="operation" type="tOperation"/>

<xsd:com
<xsd:c

fexTypeame="tOperation*
omplexContent>

<xsd:extension base="tBaseElement">

<xsd:sequence>

<xsd:element name="inMessageRef" type="xsd:QName" minOccurs="1" maxOccurs="1"/>
<xsd:element name="outMessageRef" type="xsd:QName" minOccurs="0" maxOccurs="1"/>
<xsd:element name="errorRef" type="xsd:QName" minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>
<xsd:attribute name="name" type="xsd:string" use="required"/>
<xsd:attribute name="implementationRef" type="xsd:QName" use="optional"/>

</xsd:extension>
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</xsd:complexContent>
</xsd:complexType>

Table 8.69 — EndPoint XML schema

<xsd:element name="endPoint" type="tEndPoint"/>
<xsd:complexType name="tEndPoint">

ISO/IEC 19510:2013(E)

<xsd:c
<X

</xsd:
</xsd:com

LI IP:CI\CUI ItCI It
5d:extension base="tRootElement"/>
omplexContent>
blexType>
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(Blank page)
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9 Collaboration

9.1 General

NOTE: The contents of this clause are REQUIRED for BPMN Choreography Modeling Conformance, BPMN Process
Modeling Conformance, or for BPMN Complete Conformance. However, this clause is NOT REQUIRED for BPMN

Process Exgcution Conformance or BPMN BPEL Process Execution Conformance. For more informatiop about BPMN

conformande types, see page 1.

The Colldboration package contains classes that are used for modeling Collaborations, which is a

collection of

Participanty shown as Pools, their interactions as shown by Message Flows, and MAY include Procegses within the

Pools andjor Choreographies between the Pools (see Figure 9.1). A Choreography, is’an extended t
Collaboration. When a Collaboration is defined it is contained in Definitions:

ype of
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N
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+ arfifacts
-
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Figure 9.1 - Classes_in the

The Collal
relationship
element.

Collaboration package

oration element inherits the attributes and model associations of BaseElement (see Table

[From Conversationns) {hvem Cornrerialions)

.5) through its

Table 9.1 — Collaboration Attributes and Model Associations

Collaboration

Attribute Name

Description/Usage

name: string

Name is a text description of the Collaboration.
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Table 9.1 — Collaboration Attributes and Model Associations

choreographyRef: The choreographyRef model association defines the Choreographies that
Choreography [0..%] can be shown between the Pools of the Collaboration. A Choreography
specifies a business contract (or the order in which messages will be
exchanged) between interacting Participants. See page 315 for more details
on Choreography.

TRe participantAssociations (See below) are used to map the
Participants of the Choreography to the Participants of the 'Col|laboration.

The MessageFlowAssociations (see below) are used to mgp the
Message Flows of the Choreography to the Message’Flows ¢f the
Collaboration.
The conversationAssociations (see below) are used to nfap the
Conversations of the Choreography to the Conversations of|the
Collaboration.

Note that this attribute is not applicable’for Choreography or
GlobalConversation which are'a subtypes of Collaboration. Thus, a
Choreography cannot reference another Choreography.

g°rre:a:i°“l<'(eyz3 This association specifies CorrelationKeys used to associat¢ Messages
orrelatiopKey [0..* . >
lonkey 0] to a particular Collaboration.

°°“Versa“°“Ass°Fi?ti°“S:* This attribute provides a list of mappings from the Conversations of a
ConversaffonAssociation [0.."] referenced Collaboration to the Conversations of another Collaboration.
It is used when:

« When a Choreography is referenced by a Collaboration.

conversations: . Thelconversations model aggregation relationship allows a
ConversationNode [0.] Collaboration to contain Conversation elements, in order to gfoup
Message Flows of the Collaboration and associate correlation|information,
as is REQUIRED for the definitional Collaboration of a Procesg model. The
Conversation elements will be visualized if the Collaboration is a
Collaboration, but not for a Choreography.

conversationLinks: This provides the Conversation Links that are used in the Collaboration.
ConversatjonLinky{0:.*]

artifacts: Artifact[0..7] This attribute provides the list of Artifacts that are contained within the
Collaboration.

participants: Participant [0..*] This provides the list of Participants that are used in the Collaboration.
Participants are visualized as Pools in a Collaboration and as Participant
Bands in Choreography Activities in a Choreography.
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Table 9.1 — Collaboration Attributes and Model Associations

participan
Participant

tAssociations:
Associations [0..*]

This attribute provides a list of mappings from the Participants of a
referenced Collaboration to the Participants of another Collaboration. It is

used in the following situations

* When a Choreography is referenced by the Collaboration.
» When a definitional Collaboration for a Process is referenced through

a Call Activity (and mapped 1o definitional Collaboration|
calling Process).

of the

messagef
[0..7]

low: Message Flow

This provides the list of Message Flows that are used-in the Co
Message Flows are visualized in Collaboration (as dashed lin
hidden in Choreography.

laboration.
b) and

messageHh
Message H

lowAssociations:
Flow Association [0..¥]

This attribute provides a list of mappings for the Message Flows of the

Collaboration to Message Flows of a referénced model. Itis u
following situation:
* When a Choreography is referenced by a Collaboration
the "wiring up" of the Collaboration Message Flows to th
appropriate Choreography Activities.

sed in the

This allows
e

IsClosed:

boolean = false

A boolean value specifying whether Message Flows not model
Collaboration can occur when the Collaboration is carried ouf]

- If the value is frue, they MAY NOT occur.
* If the value is false, they MAY occur.

ed in the

A set of M@ssages Flow of a particular Collaboration MAY belong to a Conversation. A Conversdtion is a set of

Message
more inform

9.2 BE

A Collabo
Message

examples o

A Pool M4

Flows that share a particular purpose (i.e., they all relate to the handling of a single order - sg
hation about Conversations)

[ Collaborations.

between” tH

asic Collaboration Concepts

ration usually cdntains two or more Pools, representing the Participants in the Collaboratis
xchange between the Participants is shown by a Message Flow that connects two Pools (q
within the IPools). The/Messages associated with the Message Flows MAY also be shown. See 9.3,

\Y/be-empty, a “black box,” or MAY show a Process within. Choreographies MAY be sh
Pool hev bi he M Fl | he Pool 1 binati  Paol

e page 123 for

bn. The
r the objects
).4, and 9.5 for

bwn “in

and a Choreography are allowed in a Collaboration.

9.2.1

Use of BPMN Common Elements

| Processes,

Some BPMN elements are common to both Process and Choreography, as well as Collaboration; they are used in
these diagrams. The next few sub clauses will describe the use of Messages, Message Flows, Participants,
Sequence Flows, Artifacts, Correlations, Expressions, and Services in Choreography.
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Pool and Participant

A Pool is the graphical representation of a Participant in a Collaboration. A Participant (see page 113) can be a
specific PartnerEntity (e.g., a company) or can be a more general PartnerRole (e.g., a buyer, seller, or

manufacturer). A Pool MAY or MAY NOT reference a Process. A Pool is NOT REQUIRED to contain a Process,
i.e., it can be a “black box.”

€ A Pool is a square-cornered rectangle that MUST be drawn with a solid single line (see Figure 9.2).

T be separated

AY be placed

han one Pool in

bize, and Lines

€| The label for the Pool MAY be placed in any location and direction within the Pool, but MUS
from the contents of the Pool by a single line.
€ Ifthe Pool is a black box (i.e., does not contain a Process), then the label for the Pool M
anywhere within the Pool without a single line separator.
€| One, and only one, Pool in a diagram MAY be presented without a boundary; If'there is more t
the diagram, then the remaining Pools MUST have a boundary.
The use of ext, color, size, and lines for a Pool MUST follow the rules defined-in“~“Use of Text, Color, §
in a Diagrajm” on page 39.
()
S
®
pzd
Figure 9.2 - A Pool
To help with the clarity of the Diagram, a Pool extends the entire length of the Diagram, either horizontal

However, there is no specific restriction to the size and/or positioning of a Pool. Modelers and modeling

Pools in a

A Pool act]
Flows can
the boundai
shown thro

flexible manner in'the interest of conserving the “real estate” of a Diagram on a screen or a p

5 as the containgr for the Sequence Flows between Activities (of a contained Process). T
cross the botmdaries between Lanes of a Pool (see page 304 for more details on Lanes), by
ies of a\Pool. That is, a Process is fully contained within the Pool. The interaction betweel
gh Message Flows.

Another asf
shown as a

y or vertically.
tools can use
rinted page.

he Sequence
t cannot cross
n Pools is

ith all details (e.g., a Process) exposed, or as a “Black Box,” with all detail

“White Box,” w

Pool MAY be

s hidden. No

Sequence Flows are associated with a “Black Box” Pool, but Message Flows can attach to its boundaries (see
Figure 9.3).
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Financial
Institution

A 1

[P 1
Credit Request Credit Response

¢

Manufacturer

Figure 9.3 - Message Flows connecting to the boundaries of two Pools

For a “While Box” Pool, the Activities within are organized by Sequence Flows. Message Flows dan cross the
Pool boundary to attach to the appropriate Activity (see Figure 9,4).

Credit Card
Authori-
zation

Financial
Institution

c
i)
E
= Pack Goods Ship Goods
2]

g |0

a

s l v

(7]
@ Authorize Process
= Payment Order
n [+

Figure 9.4 — Message Flows connecting to Flow Objects within two Pools

A Collaboration can contain two (2) or more Pools (i.e., Participants). However, a Process that represents the work
performed from the point of view of the modeler or the modeler’s organization can be considered “internal” and is NOT
REQUIRED to be surrounded by the boundary of the Pool, while the other Pools in the Diagram MUST have their

boundary (see Figure 9.5).
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Financial Institution

T
|

Av2

Process

Figure 9.5 |- Main (Internal) Pool without boundaries

- — B

BPMN spegifies a marker for Pools: a multi-instance marker May be displayed for @' Pool (see Figure 96). The marker
is used if the Participant defined for the Pool is a multi-instance Participant-See page 116 for more infgrmation on
Participant| multiplicity.

€ The marker for a Pool that is a multi-instance MUST be a set of thrée vertical lines in parallel.
€ The marker, if used, MUST be centered at the bottom of the-shape.

Supplier Supplier

Figure 9.6 - Pools with a Multi-Instance Participant Markers

9.3.1 Participants

A Participant represents a specific PartnerEntity (e.g., a company) and/or a more general PartnerRole (e.g., a
buyer, seller, or manufacturer) that are Participants in a Collaboration. A Participant is often responsible for the
execution of the Process enclosed in a Pool; however, a Pool MAY be defined without a Process.

Figure 9.7 displays the class diagram of the Participant and its relationships to other BPMN elements. When Participants
are defined they are contained within a Collaboration, which includes the sub-types of Choreography,
GlobalConversation, or GlobalChoreographyTask.
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Figure 9.7 - The Participant Class Diagram $
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The Participant element inherits the attribute;gl model associations of BaseElement (see Table 8.5)] Table 9.2
presents thg additional attributes and model\g ciations for the Participant element.
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Table 9.2 — Participant attributes and model associations

Attribute Name

Description/Usage

name: string [0..1]

associated PartnerRole or PartnerEntity. Potential

Name is a text description of the Participant. The name of the
Participant can be displayed directly or it can be substituted by the

ly, both the

PartnerEntity name and PartnerRole name can be
the Participant.

displayed for

processRef: Process [0..1]

Participant uses in the Collaboration. The Process W
displayed within the Participant’s Pool.

The processRef attribute identifies the Process that th¢

il be

partnerRqleRef: PartnerRole [0..*]

The partnerRoleRef attribute identifies a PartnerRol
Participant plays in the Collaboration{Both a PartnerRdg
PartnerEntity MAY be defingdfor the Participant. Thi
derived from the participantRefs of PartnerRole.

e that the
le and a
s attribute is

partnerEntityRef: PartnerEntity [0..*]

The partnerEntityRef aftribute identifies a PartnerH
the Participant plays in-ttie Collaboration. Both a Partne
PartnerEntity MAY“be defined for the Participant. Thig
derived from the participantRefs of PartnerEntity

ntity that

rRole and a
attribute is

.

interfaceRef: Interface [0..”]

This association defines Interfaces that a Participant g
definition of Interfaces is provided on page 102.

upports. The

participarKAMultiplicity:
participantMultiplicity [0..1]

The pa@ticipantMultiplicityRef model associatio
define* Participants that represent more than one (1) instg
Participant for a given interaction. See the next sub claus
details on ParticipantMultiplicity.

h is used to
nce of the
e for more

endPointRefs: EndPoint [0..*]

This attribute is used to specify the address (or endpoint
concrete services realizing the Participant.

reference) of

PartnerEntity

A PartnefrEntity is’ene of the possible types of Participant (see above).

The PartrferEntity element inherits the attributes and model associations of BaseElement (see Fig
9.3 present§ the'‘additional attributes and model associations for the PartnerEntity element.

ure 8.5). Table

Table 9.3 — PartnerEntity attributes

Attribute Name

Description/Usage

name: string

Name is a text description of the PartnerEntity.

participantRef: Participant [0..*]

Specifies how the PartnerEntity participates in Collaborations and

Choreographies.
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PartnerRole

A PartnerRole is one of the possible types of Participant (see above).

The PartnerRole element inherits the attributes and model associations of BaseElement (see Figure 8.5). Table 9.4
presents the additional attributes and model associations for the PartnerRole element.

Table 9.4 — PartnerRole attributes

Attribute| Name Description/Usage

name: string Name is a text description of the PartnerRole.

participantRef: Participant [0.."] Specifies how the PartnerRole participates in-Collaborations and
Choreographies.

Participart Multiplicity

ParticigantMultiplicity is used to define the multiplicity of a Paxtdcipant.

For examplp, a manufacturer can request a quote from multiple suppliers(in 'a Collaboration.

Manufacturer

1R
gt f
UL ope

N

Supplier

Figure 9.8 + A Pool with a Multiple Participant

The followingfigure shows the Participant class diagram.

| participant = participantMultiplicity
(From Collaboration) (From Collabor ation)
[Eg name : 5tring + participantMultiplicity | Eg minimum : Integer
1 01 [Eg maximum : Integer

Figure 9.9 — The Participant Multiplicity class diagram
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The multi-instance marker will be displayed in bottom center of the Pool (Participant - see Figure 9.9, above), or the
Participant Band of a Choreography Activity (see page 321), when the ParticipantMultiplicity is
associated with the Participant, and the maximum attribute is either not set, or has a value of two or more.

Table 9.5 presents the attributes for the ParticipantMultiplicity element.

Table 9.5 — ParticipantMultiplicity attributes

Attribute Name Description/Usage

minimum{ integer = 0 The minimum attribute defines minimum number of Part@c¢iparts that
MUST be involved in the Collaboration. If a value is specified in [the
maximum attribute, it MUST be greater or equal to thiS minimum palue.

maximum: integer [0..1] = 1 The maximum attribute defines maximum number of Participardts that MAY
be involved in the Collaboration. The value\0f maximum MUST ke one or
greater, AND MUST be equal or greater(than the minimum value

Table 9.6 plesents the Instance attributes of the ParticipantMultipXicity element.

Table 9.6 [~ ParticipantMultiplicity Instance attributes

Attribute Name Description/Usage

numParti¢ipants: integer [0..1] The current number of the multiplicity of the Participant for th
Choreography or Collaboration /nstance.

[

ParticipantAssociation

These elempnts are used to do mapping between two elements that both contain Participants. There are s|tuations where
the Particigants in different diagrams ‘ean be defined differently because they were developed independerjtly, but
represent the same thing. The ParticipantAssociation provides the mechanism to match up the Participants.

A ParticlipantAssociatien is used when an (outer) diagram with Participants contains an (inner)|diagram that
also has Pdfticipants. Thete are four usages of ParticipantAssociation. It is used when:

1. A Collaboration references a Choreography for inclusion between the Collaboration’s Pools§ (Participants).
The Partieipants of the Choreography (the inner diagram) need to be mapped to the Participants ¢f the
Cqllaboration (the outer diagram).

2. A Calt-Conversationeferences 7 Cottaborationmor cToba TConveTrSat Ton, Ths,; the Participants of the
Collaboration or GlobalConversation (the inner diagram) need to be mapped to the Participants referenced
by the Call Conversation (the outer element). Each Call Conversation contains its own set of
ParticipantAssociations.

3. A Call Choreography references a Choreography or GlobalChoreographyTask. Thus, the Participants of
the Choreography or GlobalChoreographyTask (the inner diagram) need to be mapped to the Participants
referenced by the Call Choreography (the outer element). Each Call Choreography contains its own set of
ParticipantAssociations.
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4. A Call Activity within a Process that has a definitional Collaboration references another Process that also has
a definitional Collaboration. The Participants of the definitional Collaboration of the called Process (the inner
diagram) need to be mapped to the Participants of the definitional Collaboration of the calling Process (the outer
diagram).

A ParticipantAssociation can be owned by the outer diagram or one its elements. Figure 9.10 shows the class
diagram for the ParticipantAssociation element.

| BaseElement £ Documentation
{from Foundation) . (from Foundation)
Egid : tring + documentation 5 text : String
1 " [Eg textFormat : String

+ participantAssociations
] participantAssociation * 0.1 ] callconversation
(From Collaboration) (From Conwersations)
+ callConversation

* + collaboration E] Collaboration
(From Collaboration)
15z name : string 3
[Eg isClosed : Boolean
* + participantAssociations 1 + collaboration ™
{

0.
+ participantAssociations

+ collaboration

+ outerParticipantRef 1 + innerParticipantRef

1
] Participant *
(from Collaboration) o
[}y name ; String + participants + choreoaraphyRef| *
B | choreography
0.1 + calChoreographyActivity ' (from Choreography)

] callchofeography
(from ChoreogrphyActivities)

Figure 9.10 — ParticipantAssociation class diagram

The PartilcipantAssociatdon element inherits the attributes and model associations of BaseElemgnt (see Table
8.5). Table P.7 presents the additional model associations for the ParticipantAssociation element,
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Table 9.7 — ParticipantAssociation model associations

Attribute Name Description/Usage

innerParticipantRef: Participant This attribute defines the Participant of the referenced element (e.g., a
Choreography to be used in a Collaboration) that will be mapped to the
parent element (e.g., the Collaboration).

outerPart{cipantRef: Participant This attribute defines the Participant of the parent element_(€|g., a
Collaboration references a Choreography) that will be.mapped to the
referenced element (e.g., the Choreography).

9.3.2 Lanes

A Lane is g sub-partition within a Process (often within a Pool) and will extend tlieentire length of the Process level,
either vertigally (see Figure 10.123) or horizontally (see Figure 10.124). See page 304 for more information on Lanes.

94 essage Flow

A Messagp Flow is used to show the flow of Messages between two Participants that are prepafed to send and
receive the

€ A|Message Flow MUST connect two separate P@ols. They connect either to the Pool boundary pr to Flow
Objects within the Pool boundary. They MUST-NOT connect two objects within the same Pool.
€ AMessage Flow is a line with an open cir¢le line start and an open arrowhead line end that MUST|be drawn with
a dashed single line (see Figure 9.11).

€| The use of text, color, size, and lines for a Message Flow MUST follow the rules defined in ‘{Use of
Text, Color, Size, and Lines i a Diagram” on page 39.

———l-———D
Figure 9.11 — A Message‘Flow

In Collaboration Didgrams (the view showing the Choreography Process Combined with Orchestration Processes),
a Message Flow'can be extended to show the Message that is passed from one Participant to another (see Figure
9.12).
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Customer

T
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Order EZI
|
|
|
|
|
|
\Z

A
|
|
|
|
|
|
|

EI Confirmation
|
l

Supplier

Figure 9.12 — A Message Flow with an Attached Message

If a Chorepgraphy is included in the Collaboration, then the Message Flow will “pass-through” a Choreography
Task as it fonnects from one Participant to another (see Figuie 9.13).

Customer

- —————

T

|

|
Order EZ]

|

|

Continued... -,
O_ Place [
_> _—>.
Order
fa\

|
|
|
}
EI Confirmation
|
4

Supplier

Figure 9.13 — A Message Flow passing through a Choreography Task
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Figure 9.14 displays the class diagram of a Message Flow and its relationships to other BPMN elements. When a
Message Flow is defined it is contained either within a Collaboration, a Choreography, or a

GlobalChoreographyTask.

| Documentation
(From Foundation)
[Eg text : String

-

| BaseElement
(From Foundation)
1 Egid : String

] Message
(From Common)
[Eg name : 5tring

== tE!XtFDI'maTJLIJngﬁ_n
+ documentation

+ collaboration
=] cdllaboration
(From Lollaboration) 1
[Eg name : 5tring
[Eg isClosed : Hoolean

+roiaboration

+ participants

= Phrticipant
(from Gollaboration)
g name : 5ting

2

+ initiatingPafticipantRef
1 2..*+ participantRefs

- -
=] choreographyActivity
(From ChireographyActivities)
[Eg loopType || ChoreographyLoopType

+ messageRef '|0..1

+ messageFlows
=] MessageFlow
* (From Collaboration)

[5g name: : 5tring

- - 1. 2
+ sourceRef | 1 1 | + targetRef {
H InteractionNode

(From Collaboration) _I

+ participantRefs

®

| conversationNode
(From Conversations)
[Eg name : String

= Task

(From Activities)

| Event
(From Events)

+ choreographyTask 0.1

] choreographyTask
(From ChoreographyActivities)

Figure 9.14 — The Message /Flow Class Diagram

The Messa
presents thd

ge Flow clement inherits the attributes and model associations of BaseElement (see Table
additionalattributes and model associations for the Message Flow element.

8.5). Table 9.8
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Table 9.8 — Message Flow attributes and model associations

Attribute Name Description/Usage
name: string Name is a text description of the Message Flow.
sourceRef: InteractionNode The InteractionNode that the Message Flow is connecting from. Of

the types of InteractionNode, onty Pools/Participants, Activities, and
Events can be the source of a Message Flow.

targetRef{ InteractionNode The InteractionNode that the Message Flow is conpecting to. Of the
types of InteractionNode, only Pools/Participants) Activities, and
Events can be the target of a Message Flow.

messageRef: Message [0..1] The messageRef model association defines the Message that is passed
via the Message Flow (see page 91 for.fmore details).

9.4.1 Interaction Node

The IntejactionNode element is used to provide a single elementas the source and target Messag¢g Flow
associationg (see Figure 9.14, above) instead of the individual assg¢iations of the elements that can conne¢t to Message
Flows (sed above). Only the Pool/Participant, Activity, and Event elements can connect to Message Flows. The
InteractionNode element is also used to provide a single‘¢lement for source and target of Conversation Links, see
page 131.

The IntergactionNode element does not have any.attributes or model associations and does not inherit|{from any other
BPMN clemment. Since Pools/Participants, Activities, and Events have their own attributes, model assofiations, and
inheritanceg, additional attributes and model associations for the InteractionNode element are not n¢cessary.

9.4.2 Message Flow Associations

These elempnts are used to do mapping between two elements that both contain Message Flows. The
MessageF|lowAssociation provides the mechanism to match up the Message Flows.

A MessagpFlowAssoelation is used when an (outer) diagram with Message Flows contains an (jnner) diagram
that also has MessagéFlows. It is used when:

« A Collaboration references a Choreography for inclusion between the Collaboration’s Pools (Participants).
The Message Flows of the Choreography (the inner diagram) need to be mapped to the Message Flows of the
Collaboration (the outer diagram)

+ A Collaboration references a Conversation that contains Message Flows. The Message Flows of the
Conversation can serve as a partial requirement for the Collaboration. Thus, the Message Flows of the
Conversation (the inner diagram) need to be mapped to the Message Flows of the Collaboration (the outer
diagram).

+ A Choreography references a Conversation that contains Message Flows. The Message Flows of the
Conversation can serve as a partial requirement for the Choreography. Thus, the Message Flows of the
Conversation (the inner diagram) need to be mapped to the Message Flows of the Choreography (the outer
diagram).
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Figure 9.15 shows the class diagram for the MessageFlowAssociation element.

| BaseElement ] Documentation
(From Foundation) + documentation (fram Foundation)
== id 1 String g text : String
1 * [ textFormat @ String
Q Messagerto OCIatIoNT
(Froth Collaboration) E choreography

®

+ innerMessapeFlowRef ! + outerMessageFlowR.ef

=] MessageFlow
(From|Collaboration)
[Eg name : Strihg

Figure 9.18 — MessageFlowAssociation class diagram

+ messageFlowAssociations

(From Choreography)

+ choreographyRef|.

+ collaboration |,

] collaboration
(From Collaboration)
[Eg name : 5tring
[Eg isClosed : Boolean

The MessdgeFlowAssociation element inherits the attributes and model associations of BaseElement (see Table

8.5). Table 9.9 presents the additional model associations for, the MessageFlowAssociation element.

Table 9.9 |- MessageFlowAssociation attributes @nd model associations

Attribute| Name

Description/Usage

innerMesJ;ageFIowRef: Message Flow

This attribute defines the Message Flow of the referenced
element (e.g., a Choreography to be used in a Collaboration)
that will be mapped to the parent element (e.g., the
Collaboration).

outerMessageFlowRef: Message Flow

This attribute defines the Message Flow of the parent element
(e.g., a Collaboration references a Choreography) that will be
mapped to the referenced element (e.g., the Choreography).

9.5 (Conversations

The Conversation diagram is particular usage of and an informal description of a Collaboration diagram. In general,
it is a simplified version of Collaboration, but Conversation diagrams do maintain all the features of a
Collaboration. In particular, Processes can appear within the Participants (Pools) of Conversation diagrams, to
show how Conversation and Activities are related.

The view includes two additional graphical elements that do not exist in other BPMN views:

1. Conversation Node eclements (Conversation, Sub-Conversation, and Call Conversation)

2. A Conversation Link
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A Conversation is a logical grouping of Message exchanges (Message Flows) that can share a Correlation. A
Conversation is the logical relation of Message exchanges. The logical relation, in practice, often concerns a business
object(s) of interest, e.g., “Order,” “Shipment and Delivery,” and “Invoice.” Hence, a Conversation is associated with a
set of name-value pairs, or a Correlation Key (e.g., “Order Identifier,” “Delivery Identifier”), which is recorded in
the Messages that are exchanged. In this way, a Message can be routed to the specific Process instance responsible
for receiving and processing the Message.

Figure 9.16 shows a simple example of a Conversation diagram.

Participant A Participant B

Conversation

— =
\/

Figure 9.1§ — A Conversation diagram

Figure 9.17| shows a variation of the example above where th¢\Conversation node has been expanded ifto its
component [Message Flows. Note that the diagram looks(the same as a simple Collaboration diagram|(as in Figure
9.3, above)

Participant A Participant B
(0} >
< 0}
< 0}
(0} >

Figure 9.17 <A Conversation diagram where the Conversation is expanded into Message Flows

Message exchanges are related to each other and reflect distinct business scenarios. The relation is sometimes simple,
for example, a request followed by a response, and can be described as part of a structural interface of a service (e.g., as
a WSDL operation definition). However for commercial business transactions managed through Business Processes,
the relation can be complex, involving long-running, reciprocal Message exchanges, and that could extend beyond
bilateral to complex, multilateral Collaborations. For example, in logistics, stock replenishments involve the following
types scenarios: creation of sales orders, assignment of carriers for shipments combining different sales orders, crossing
customs/quarantine, processing payment, and investigating exceptions.
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In addition to an orchestration Process, Conversations are relevant to a Choreography, but the Conversations are
not visualized in a Choreography. The difference is that a Choreography provides a multi-party perspective of a
Conversation. This is because the Message exchanges modeled using Choreography Activities concern multiple
Participants, unlike an orchestration Process where the Message sending and receiving elements relate to one
Participant only. Other than the difference in perspective, the notion of Conversation remains the same across
Choreography and orchestration, and the Message exchanges of a Conversation will be executed ultimately through
an orchestration Process.

Since Collaboration provides a top-down, design-time modeling perspective for Message exchanges,apd their
Conversations, an abstracted view of the all Conversations pertaining to a domain being modeled.is [available
through a Gonversation diagram. A Conversation diagram, as depicted in Figure 9.18, shows Conversations (as
hexagons) between Participants. This provides a “bird’s eye” perspective of the different Conversationg that relate to
the domain
. Delivery Supplier
Retailgr Negotiations PP
Delivery / Dispatch Consignee Shipment Schedule
Plan
\_/ \_/
A
Delivery /= \ /ﬂ‘\ Delivery
Monitoring\___/| N\ <: Planning
Detailed Shipment
Schedule
Delivery / Dispatch - . -
Consolidator Plan _ Carrier Planning Shipper
D Carrier /\
(Land, Sea, Rail, or Air) \_/
Clearance L\
Monitoring\__/
Clearance Pre- Coverage
Custonhs/ Notification Notification Insurance
Quaranfine { )
/ m /
Breakdown tocative-Service

sevice = = = X =

Truck Breakdown  Arrival/Pickup  Traffic Optimization
Provision Confirmation Guidance

Figure 9.18 — Conversation diagram depicting several conversations between Participants in a related domain

Figure 9.18 depicts 13 distinct Conversations between collaborating Participants in a logistics domain. As examples,
Retailer and Supplier are involved in a Delivery Negotiations Conversation, and Consignee converses with Retailer and
Supplier through Delivery/Dispatch Plan and Shipment Schedule Conversations respectively. More than two
participants MAY be involved in a Conversation, e.g., Consignee, Consolidator and Shipper in Detailed Shipment
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Schedule. The association of Participants to a Conversation are constrained to indicate whether one or many of
Participants are involved. For example, one instance of Retailer converses with one instance of Supplier for Deliver
Negotiations. However, one instance of Shipper converses with multiple instances of Carrier (indicated by the multi-
instance symbol of the Pool for Carrier) for Carrier Planning. Note, multiplicity in constraints of Conversation
diagrams means one or more (not zero or more).

The behavior of different Conversations is modeled through separate Choreographies, detailing the Message
exchange sequences. In practice, Conversations which are closely related could be combined in the same
Choreography models. For example, a Message exchange in the Delivery Negotiation leads to Shipmdnt Schedule,
Delivery Planning, and Delivery/Dispatch Conversations and these could be combined together in thé $ame
Choreography. Alternatively, they could be separated in different models.

Figure 9.19|shows a subset of the larger Conversation diagram of Figure 9.18, above. Figure 9.20 and Figure 9.21 show
the drill don into the “Delivery Negotiations” Sub-Conversation. This expands the Conversation wijith the
Message Flows, providing a structural view of a Conversation without the “clutter? of sequencing detgils in the same
diagram. Figure 9.19 also indicates the CorrelationKey involved in the Message Flows of the Conyersation. For
example, Ofder Id is necessary for in all Messages of Message Flows in Delivery Negotiation. In addition, some
Message Flows also require Variation Id (for dealing with shipment variations-on a per line item basis).

Retailer Delivery Supplier
Negotiations
(Order ID)

Figure 9.19 — An example of a Sub-Conversation

Figure 9.20] shows how the Sub-Conversation of Figure 9.19, above, is expanded into a set of Messagp Flows and a
lower-level|Conversation.

R ¢tailer Variations Supplier

(Variation ID)

N
d_ __ Delivery Checkpoint Reguest_ __ _
1 _ Delivery Checkpoint RequestAck |
| Updated PO and Delivery Schedule Order_ |

Figure 9.20 — An example of a Sub-Conversation expanded to a Conversation and Message Flow
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Figure 9.21 shows how the Conversation of Figure 9.20 is also expanded into a set of Message Flows, combined with
the previous Message Flows. Note that the newly exposed Message Flows of the lower-level Conversation will be
correlated by the CorrelationKey of both the lower-level Conversation (Variation Id) and the higher-level Sub-
Conversations (Order Id).

Retailer Supplier

e | \.L H~ . T
dirtrncuyu " UTuTI1l vdadriativiilo

Figure 9.21 — An example of a Sub-Conversation that is fully expanded

In Figure 919 a hierarchical structure of Conversations can‘be seen with one set of Message Flows ofcurring within
another in 4 parent-child relationship. In particular, after Planned Order Variations (keyed on Order 1d) at| the parent, a
number of Message Flows of the child follow till Retaifer Order and Delivery Variations Ack (keyed opn Variation Id
and Order {d). The remaining Message Flows (keyed*on Order Id) are at the parent level. The child Conversation, as
such, is part of the parent Conversation. Nesting\is’indicated graphically on a Conversation symbol (py a “+”),
indicating 4 Sub-Conversation or a Call Conyersation calling a Collaboration. Nesting can go to ap arbitrary
number of |evels.

A common|dependency between Conversations is overlap. Overlap occurs when two or more Conversations have
some Messgage exchanges in common but not others. As an example in Figure 9.18, a Message is sent|as part of
Detailed SHipment Schedule (keyed on Carrier Schedule Id) to trigger Delivery Monitoring (keyed on Shijpment Id).
During Deljvery MonitoringsMessage could be sent to Detailed Shipment Schedule (to request modifications when
transportatipn exceptions occllr).

Splits and jpins are spedial types of overlap scenarios. A Conversation split arises when, as part of a Cgnversation, a
message is fexchanged between two or more Participants that at the same time spawns a new, distinct Conversation
(either between th¢ same set of Participants or another set). Additionally, no further Message exchanges are shared by
the split C@nversations as well as no subsequent merges of them occur. An example is Delivery Plannipg which leads
to Carrier Planning and Special Cover. A Conversation join occurs when several Conversations are merged into one
Conversation and no further Message exchanges occur in the original Conversations, i.c., these Conversations
are finalized. The generalization of a split and join is a Conversation refactor where Conversations are split into
parallel Conversations and then are merged at a later point in time.

9.5.1 Conversation Node

ConversationNode is the abstract super class for all elements that can comprise the Conversation clements of a
Collaboration diagram, which are Conversation (see page 129), Sub-Conversation (see page 129), and Call
Conversation (sce page 130).
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] GlobalConversation
(From Conversations)

] Choreography
(from Choreography)

+ choreographyRef | *

+ collaboration|

] collaboration
(From Collaboration)

Q ParticipantAssociation

(from Collaboration)

+ participantAssociations /\*

0.1

] callConversation
(from Conversations)

g name : String + calledCollaborationRef *
[Eg, isClosedEoofEam T1
1 0.1 0.1 + correlationkeys *
1 Iaborati | BaseElement | CorrelationKey
+ collaboratigif Folaboration o i © St (from Common)
+ collabaration Egid : String :
[Eg name : 5tring

* 0.1

* |4 messageFlows + conversations : oy
(From Conversations)

= MessageFlow
(from Collaboration)
4 name : String

+ messageFlowR.efs

-
* | + partigipants
E parfticipant 2. .
(from Collaboration)

[Eg name : 5tfing + participantRefs

0.1 /. + subCerversation

[ subConversation
(from Conversatidns)

Figure 9.22

* /4 correlationkKeys

| conversationNode

* /" + conversationNoges

] conversation
(From Conversations)

— Metamodel of ConversationNode Related Elements

Conversd

The Convd
Table 9.10

rsationNode elemeifit inherits the attributes and model associations of BaseElement (se
bresents the additional attributes and model associations for the ConversationNode eleme

tionNodes are linked to‘and from Participants using Conversation Links (see page 131).

e Table 8.5).
nt.
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Table 9.10 — ConversationNode Model Associations

Attribute Name Description/Usage
name: string [0..1] Name is a text description of the ConversationNode element.
I[Zarf]iCiPa"tRef31 Participant This provides the list of Participants that are used in the ConversationNode

from the list provided by the ConversationNode’s parent Convefsation. This
reference is visualized through a Conversation Link (see page 131.

messagef'lowReIs: A reference to all Message Flows (and consequently Message's) grouped by a
MessageFfow [0.] Conversation clement.

correlationKeys: This is a list of the ConversationNode’s CorreTationKeys, whidh are used to
CorrelationKey [0..%]

group Message Flows for the ConversationNode.

9.5.2 Clonversation

A Conversation is an atomic element for a Conversation (Collaboration) diagram. It represents a sqt of Message
Flows grojiped together based on a concept and/or a CorrelationKey. A Conversation will involv¢ two or more
Participanty.

€ A|Conversation is a hexagon that MUST be drawi with a single thin line (see Figure 9.23).

Figure 9.23 - A Communication element

The Conveérsation clement inherits the attributes and model associations of ConversationNode (se¢ Table 9.10),
but does ndt contain any additional attributes or model associations.

9.5.3 Slub-Conversation

A Sub-Copversation is a ConversationNode that is a hierarchical division within the parent Collgboration. A
Sub-Convgrsation is a graphical object within a Collaboration, but it also can be “opened up” to shov&jthe lower-level
details of the Conversation, which consist of Message Flows, Conversations, and/or other Sub-Conversations.
The Sub-Conversation shares the Participants of its parent Conversation.

€ A Sub-Conversation is a hexagon that MUST be drawn with a single thin line (see Figure 9.24).

@ The Sub- Conversation marker MUST be a small square with a plus sign (+) inside. The square MUST be
positioned at the bottom center of the shape.
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Figure 9.24 — A compound Conversation element

The Sub-Conversation element inherits the attributes and model associations of ConversationNode (see Table
9.10). Tabl¢ 9.11 presents the additional model associations for the Sub-Conversation element.

Table 9.11 — Sub-Conversation Model Associations

Attributel Name Description/Usage
g°“Versat“°"NN‘(’jde~°g . The ConversationNodes model aggregationTelationship allows a Sub-
onversationNode [0."] Conversation to contain other Conversatdi'dnNodes, in order tq group
Message Flows of the Sub-Conversationjand associate correlatjon
information.

9.5.4 (lall Conversation

A Call Conversation identifies a place in the Conversation (Collaboration) where a global Conversation or a
GlobalCdnversation is used.

& Ifthe Call Conversation calls a GlobalCon¥versation, then the shape will be the same as a ¢onversation,
byt the boundary of the shape will MUST havgra thick line (see Figure 9.25).

€ Ifthe Call Conversation calls a Collaboration, then the shape will be the same as a Sub-Conviersation, but
the boundary of the shape will MUST:have a thick line (see Figure 9.26).

Figure 9.25 — A Call Conversation calling a GlobalConversation

Figure 9.26 — A Call Conversation calling a Collaboration

The Call Conversation element inherits the attributes and model associations of ConversationNode (see Table
9.10). Table 9.12 presents the additional model associations for the Call Conversation element.
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Table 9.12 — Call Conversation Model Associations

Attribute

Name Description/Usage

calledColl

Collaboration [0..1]

aborationRef: The element to be called, which MAY be either a Collaboration or a

types of Collaboration)

GlobalConversation. The called element MUST NOT be a

€horeographyorattobatthoreographyFask{which are sub-

participarjtAssociations: Participant This attribute provides a list of mappings from the Participants of a

Associatio

n [0-7] referenced GlobalConversation or Conversation to

Participants of the parent Conversation.

he

NOTE: Thd

955 G
A Global
Collabora

The Globg
but does no

A Global
¢ A

Since a G1
Messagek

ConversationNode attribute messageFlowRef doesn’t apply to Call. Conversations.

lobal Conversation
Conversation is a reusable, atomic Conversation definitien that can be called from with
ion by a Call Conversation.

1Conversation element inherits the attributes andunodel associations and Collaboration
t have any additional attributes or model associatigns.

Conversation is a restricted type of Collaboration, it is an “empty Collaboration.”

GlobalConversation MUST NOT centain any ConversationNodes.

bbalConversation does not haye any Flow Elements, it does not require
lowAssociations, ParticipantAssociations, or ConversationAssociation

It is basically a set of Participants, Message Flows, and CorrelationKeys intended for reuse. Also

Collabora

9.5.6 C

Conversat

ion attribute choreographiyRef is not applicable to GlobalConversation.
onversation Link

ion Links afe-used to connect ConversationNodes to and from Participants (Pools -- s

In any

see Table 9.1),

5 or Artifacts.
, the

ee Figure 9.27).

€ Conversation Links MUST be drawn with double thin lines.
Procurement REQ Supplier
/7 \

Conve

A Conversation Link: the
connection between a
Participantand a

rsation Node

Figure 9.27 — A Conversation Link element
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Processes can appear in the Participants (Pools) of Conversation diagrams, as shown in Figure 9.28. The invoicing
and ordering Conversations have links into Activities and Events of the Process in the Order Processor. The other
two Conversations do not have their links “expanded.” Conversation Links into Activities that are not Send or
Receive Tasks indicate that the Activity will send or receive Messages of the Conversation at some level of
nesting.

laviolcar

|| Invoicing
( \ ; N\
u.. . E Price p
Initiate Price Calculations rocess
Calculations Complete Invoice
—
o \ y
[)]
Q
(&) [4
o &
o eceiv (*)_» . Request Process Send Shipping Send
E Orde g Assignment Shipping Schedule Schedule Invoice
'e \ J \ J
o
Scheduling
— Product
Request
\——
Sheduling Shipping
Shipper
Scheduler. Ordering pp
\N {0\ /)
Customer
Figure 9.28 ~'‘Conversation links to Activities and Events
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| BaseElement
(From Foundation)
Egid : String
=] collaboration
(From Collaboration)
Egname ; String ] conversationLink
[Eg isClosed : Boolean + conversationLinks (Fram Conwversations)
4 « | Egname ! 5tring
1
+1rcllaboration
« + conversations
= d ® *
= ':_"”"9’5"“?’ L + fincomingConversationLinks + foutgoingConversationLinks
(From Conversations)
[Eg name : String
. + targetRef + sourceRef
» # conversationMode 1 1
] InteractionNode
" (from Collaboration)
+ participarjts ~ = + participantRefs
2. I
= participant :
(From Collaboration) X
[Eg name : 5trng

Figure 9.29

The Conve
9.13 presen|

Table 9.11

=] Task ¢ £ Event

(From Activities) (From Events)
— Metamodel of Conversation Links related elements

rsation Link element inherits the attributes and model associations of BaseElement (see T
ts the additional attributes and model associations for the Conversation Link element.

8 — Conversation Link Attributes and Model Associations

hble 8.5). Table

Attribute) Name Description/Usage

name: stri

ng [0..1] This attribute specifies the name of the Conversation L

ink.

sourceRe

f: InteractionNode The InteractionNode that the Conversation Link is
from. A Conversation Link MUST connect to exactly on
ConversationNode. If the sourceRef is not a
ConversationNode, then the targetRef MUST be a
ConversationNode.

ronnecting

W

targetRef:

InteractionNode The InteractionNode that the Conversation Link is connecting

to. A Conversation Link MUST connect to exactly one
ConversationNode. If the targetRef is not a
ConversationNode, then the sourceRef MUST be a

ConversationNode.

Conversation Links for Call Conversations show the names of Participants in nested Collaboration or global
Collaborations, as identified by ParticipantAssociations. For example, Figure 9.30 has a Collaboration on
the left with a Call Conversations to a Collaboration on the right. The Conversation Links on the left indicate
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which Participants in the called Collaboration on the right correspond to which Participants in the calling
Collaboration on the left. For example, the Credit Agency Participants on the right corresponds to the Financial
Company Participant on the left. ParticipantAssociations (not shown) tie each Participant in the
Collaboration on the left to a Participant in the Collaboration on the right. They can be used to show the names of
Participants in nested Collaboration or global Collaborations.

Firamretat Credit Agency
Company
Credit Agency T ?
Credit Credit
Score Credit IZI Response
Purchasqg Request
Buyer é 1
Retailer Buyer

Figure 9.3Q — Call Conversation Links
9.5.7 Clonversation Association
A ConverpationAssociation is used within Collaborations and Choreographies to apply a repisable

Conversatipon to the Message Flows of thiose diagrams.

A ConverpationAssociation i§ used when a diagram references a Conversation to provide Mesjsage
correlation finformation and/or to legically group Message Flows. It is used when:

« A Collaboration references a Choreography for inclusion between the Collaboration’s Pools (Participants).
The LonversatignNodes of the Choreography (the inner diagram) need to be mapped to the
ConjversationNodes of the Collaboration (the outer diagram).
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] BaseElement

Q ConversationAssociation

= collaboration

[Eg name : Stiing ! !
Eg isClosed : Boolean ) -
b + converstaionAssociations
* 4t |colaboration . .
+ conversationAssociation + conversationAssociation
* +choreographyRef + innerConversationModeRef| 1 + outerConversationNodeRef 1
] choreggraphy | conversationNode
(From Chordography) (From Conversations)
[Eg name : 5tring
Figure 9.31 — The ConversationAssociation class diagram
The ConvgrsationAssociation element inherits the attributes and model associations of BaseElgment (see
Table 8.5). [Table 9.14 presents the additional model associations for the ConversationAssociation element.
Table 9.14 — ConversationAssociation Model Associations
Attribute Name Description/Usage
innerConyersationNodeRef: This attribute defines the ConversationNodes of the refgrenced
ConversatjonNode [0..1] element (e.g., a Choreography to be used in a Collaboratjon) that will
be:mapped to the parent element (e.g., the Collaboration)
outerConyersationNodeRef: This attribute defines the ConversationNodes of the pargnt element
ConversatjonNode [0..%] (e.g., a Collaboration references a Choreography) that will be mapped
to the referenced element (e.g., the Choreography).
9.5.8 GCorrelations
Correlationf are thie echanism that is used to assign the Messages to the proper Process instance, and|can be defined

for the Megsage-Flows that belong to the Conversation. Correlations can be used to specify Conversa
Processe i i ation pattern in the sense that:

tions between

+ The conceptual data of the Conversation is well known and defined by the participating Processes. However this
doesn’t mandate that underlying type systems are identical. It is sufficient that the data is known “conceptually” on a
(potentially very high) business level.

« A Conversation takes place by means of simple Message exchange between Processes, no additional
agreements MUST be considered.

+ There exists send and receive Tasks accepting the conceptual data of the Conversation. (An Order send by a Task
of a Process should be received by at least one Task of the participating Process).
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» The correlation itself is defined in terms of correlation fields, which denote a subset of the conceptual data that should
be used for the correlation. (For example, if the conceptual data comprises an order, then the correlation field might be
denoted by the order ID).

In some applications it is useful to allow more Messages to be sent between Participants when a Collaboration is
carried out than are contained in the Collaboration model. This enables Participants to exchange other Messages as
needed without changlng the Collaboration. If the 1sClosed attrlbute of a Collaboration has a value of false or no

value, then P
If the isCl]
other witho
the value o
isClosed
of the Part
Conversat

96 P

Processed
Process ({

When a La
in them) th

9.7 G

ollaboration.

[ the isClosed attribute MUST be the same in both. Restrictions on unmodeled messaging specified with
apply only under the Collaboration containing the restriction. PartnerEntithies and PartnerRoles
cipants MAY send Messages to each other under other Choreographies, Collaborations$, and

ions.

rocess within Collaboration

can be included in a Collaboration diagram. A Participant/Po6l within the Collaboration can contain a
ut they are NOT REQUIRED). An example of this is shown in Figure 9.4.

he (in a Process) represents a Conversation, the FloynElements in the Lane (or elements jested or called
it send or receive Messages MUST do so as part of the Conversation represented by the ane.

horeography within Collaboration

Choreographies can be included in a Collaboration diagram. A Collaboration specifies how the Pajticipants and

Message
Collabora

purpose.
To handle t
Choreogr

Choreogr
(see Figure

Choreogr}phy, while the outerXRarticipant refers to a Participant in the Collaboration containing the

Flows in the Choreography are matehed up with the Participants and Message Flows in|the
ion. A Collaboration uses Partic¢ipantAssociations and MessageFlowAssociafions for this

he Participants, the innerParticipant of a ParticipantAssociation refers to a Palticipant in the

phy. This mapping matches the Participant Bands of the Choreography Activities in the
phy to the Pools in the Collaboration. Thus, the names in the Participant Bands are NQT REQUIRED
9.32).
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>
o
C
()
()]}
<
5
g
(@]

A T

|

I Credit

I Response

( ) Request Credit Provide Credit O
Score Score
| |
Credit |
Request |
I l
rﬁ ......................................... } ﬁ
CUT:?c:ner S N Customer
= i= pdate
3 C Generate Request Receive Cﬂzt% ?:fer
Credit ID Credit Score Credit Score Info

Figure 9.33 — An example of a Choreography within a Collaboration

To handle Message Flows the/innerMessageFlow of a MessageFlowAssociation refers to a I\Iessage Flow
in the Chofeography, while-the outerMessageF1low refers to a Message Flow in the Collaboration containing

the Choreggraphy. Thissmapping matches the Message Flows of the Choreography (which are not|visible) to the
Message Flows in(the Collaboration (which are visible). This allows the Message Flows of the Collaboration to
be “wired yp” through the appropriate Choreography Activity in the Choreography (see Figure 9.32).

The ParticipantAssociations might be derived from the partnerEntities or partnerRol¢s of the
Participants. For example, 1f a Choreography Activity has a Parficipant with the same partnerEntity asa
Participant in the Collaboration containing the Choreography, then these two Participants could be assumed to be
the inner and outerParticipants of a ParticipantAssociation. Similarly, Message Flows that reference
the same Message in a Call Choreography Activity and the Collaboration, could be automatically synchronized by
a MessageFlowAssociation, if only one Message Flow has that Message.
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| ChoreographyActivity ] MessageFlow
(From ChoreographyActivities) (From Collaboration)
Eg loopType : ChoreographylLoopType [£g name : String
* * + innerMessageFlowRef " 1 1 7+ outerMessageFlowRef

+ messageFlows

+ initiatingParticipantRef 1 2% + participantRefs

7 participant . =] MessageFlowAssociation
(From Collaboration) AL
Egname | string + participants + messageFlowAssociations -
+ outerPa ticipantRef 1 1 + innerParticipantRef
+ collaboration + collaboration
1 1 1 N
. . = collaboration
(From Collaboration)
ElrarticipantAssociation [Eg name : Stiing N <
{From Callaboration) * 0.1 | = isClosed : Boolean

+ participantAssociations

+ + colaboration |

-

+ choreographyRef

= Chore(;g_ra;phy
(Froﬂ Cﬁol'eography)

Figure 9.33 — Choreography within Collaboration class diagram

9.8 Collaboration Package XML:Schemas

Table 9.15 [~ Call Conversation XML schema

<xsd:elemgnt name="callConversation*.type="tCallConversation" substitutionGroup="conversationNode"/>
<xsd:complexType name="tCallConversation">
<xsd:cpmplexContent>
<xpd:extension base="tConversationNode">

<xsd:sequence=
<xsd:element ref="participantAssociation" minOccurs="0" maxOccurs="unbounded

</xsd:seqtience>
<xsd:attribute name="calledCollaborationRef" type="xsd:QName" use="optional"/>

</{sdrextension>

</xsd:¢oniplexContent>
</xsd:complexType>

Table 9.16 — Collaboration XML schema

<xsd:element name="collaboration" type="tCollaboration" substitutionGroup="rootElement"/>

<xsd:complexType name="tCollaboration">
<xsd:complexContent>
<xsd:extension base="tRootElement">

<xsd:sequence>
<xsd:element name="choreography" minOccurs="0" maxOccurs="unbounded"/>
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</

</xsd:cpmplexContent>

</xsd:comp

Table 9.17 |- Conversation XML schema

<xsd:elemg¢nt name="conversation" type="tConversation" substitutionGroup="conversationNode"/>

<xsd:comg
<xsd:c

<x|

</xsd:
</xsd:com

Table 9.18

<xsd:elem
<xsd:comg
<xsd:c|

<X

</
</xsd:
</xsd:com

Table 9.19

<xsd:elem

ISO/IEC 19510:2013(E)

<xsd:element ref="participant" minOccurs="0" maxOccurs="unbounded"/>

<xsd:element ref="messageFlow" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="artifact" minOccurs="0" maxOccurs="unbounded"/>

<xsd:element ref="conversationNode" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element name="conversationLink" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element name="conversationAssociation" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="participantAssociation" minOccurs="0" maxOccurs="unbounded"/>

<xsd-element name="MessageFlowAssaciation pe=_tiVlessagerlowAssociafion

curs="unbounded"/>
<xsd:element ref="correlationKey" minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>

<xsd:attribute name="name" type="xsd:string"/>

<xsd:attribute name="isClosed" type="xsd:boolean" default="false"/>

sd:extension>

exType>

lexType name="tConversation">
pmplexContent>

5d:extension base="tConversationNode"/>
omplexContent>

blexType>

- ConversationAssociation XML schema

bnt name="conversationAssociatien" type="tConversationAssociation"/>
lexType name="tConversationAssociation">

pmplexContent>

5d:extension base="tBaseElement">

<xsd:attribute namez"innerConversationNodeRef" type="xsd:QName" use="required"/>
<xsd:attribute name="outerConversationNodeRef" type="xsd:QName" use="required"/>

sd:extension>

omplexContent>

blexType>

— ConversationAssociation XML schema
pntfiame="conversationLink" type="tConversationLink"/>

s="0" maxOc-

<xsd:comp
<xsd:c

iU)\TyPU rarl IG—"tCUI IVCI bdt;UI ILiI |'r\"
omplexContent>

<xsd:extension base="tBaseElement">

<xsd:attribute name="name" type="xsd:string" use="optional"/>
<xsd:attribute name="sourceRef" type="xsd:QName" use="required"/>
<xsd:attribute name="targetRef" type="xsd:QName" use="required"/>

</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
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Table 9.20 — ConversationNode XML schema

<xsd:element name="conversation" type="tConversation" substitutionGroup="rootElement"/>
<xsd:complexType name="tConversation">
<xsd:complexContent>
<xsd:extension base="tCallableElement">
<xsd:sequence>

<xsd:element ref="conversationNode" minOccurs="0" maxOccurs="unbounded"/>
<xpd:element ref="participant” minOccurs="0" maxOccurs="unbounded"/>
<xpd:element ref="artifact" minOccurs="0" maxOccurs="unbounded"/>
<xpd:element ref="messageFlow" minOccurs="0" maxOccurs="unbounded"/>
<xpd:element name="messageFlowRef" type="xsd:QName" minOccurs="0" max@ccurs="upbounded"/>
<xpd:element ref="correlationKey" minOccurs="0" maxOccurs="unbounded"/>.

</xsd:sequence>
</xsd:extension>

</xsd:¢gomplexContent>
</xsd:complexType>

Table 9.21 - Conversation Node XML schema

<xsd:elemg¢nt name="conversationNode" type="tConversationNode"/>
<xsd:comglexType name="tConversationNode" abstract="true>
<xsd:cpmplexContent>
<xpd:extension base="tBaseElement">

<xsd:sequence>
<xsd:element name="messageFlowRef" type="xsd:QName" minOccurs="0" maxOq

curs="unbounded"/>
<xsd:element name="participantRef" type="xsd:QName" minOccurs="0" maxOc-
curs="unbounded"/*
</xsd:sequence>
<xsd:attribute name="conversationRef" type="xsd:QName"/>
<xsd:attribute name="correlationKeyRef" type="xsd:QName"/>
</xsd:extension>

</xsd:¢omplexContent>
</xsd:complexType>

Table 9.22 |- Global/Conversation XML schema

<xsd:elemg¢nt name="globalConversation" type="tGlobalConversation" substitutionGroup="collaboration"/>
<xsd:comglexType name="tGlobalConversation">
<xsd:comptexContent>
<xsd:extension base="tCollaboration"/>

</xsd:complexContent>
</xsd:complexType>

Table 9.23 — MessageFlow XML schema

<xsd:element name="messageFlow" type="tMessageFlow"/>
<xsd:complexType name="tMessageFlow">
<xsd:complexContent>
<xsd:extension base="tBaseElement">

140 © ISO/IEC 2013 - All rights reserved


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

<xsd:attribute name="name" type="xsd:string" use="optional"/>
<xsd:attribute name="sourceRef" type="xsd:QName" use="required"/>
<xsd:attribute name="targetRef" type="xsd:QName" use="required"/>
<xsd:attribute name="messageRef" type="xsd:QName"/>

</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

Table 9.24

<xsd:elem
<xsd:comg
<xsd:d|

<X

</
</xsd:
</xsd:com

Table 9.25

<xsd:elem
<xsd:comg
<xsd:d|

<X

</
</xsd:
</xsd:com

Table 9.26

- MessageFlowAssociation XML schema

bnt name="messageFlowAssociation" type="tMessageFlowAssociation"/>

lexType name="tMessageFlowAssociation">

pmplexContent>

5d:extension base="tBaseElement">
<xsd:attribute name="innerMessageFlowRef" type="xsd:QName" use="required"/>
<xsd:attribute name="outerMessageFlowRef" type="xsd:QName" Use="required"/>

sd:extension>

complexContent>

blexType>

- Participant XML schema

bnt name="participant" type="tParticipant"/>
lexType name="tParticipant">
pmplexContent>
5d:extension base="tBaseElement">
<xsd:sequence>
<xsd:element name="interfaceRef" type="xsd:QName" minOccurs="0" maxOccurs
>

<xsd:element name="endPeintRef" type="xsd:QName" minOccurs="0" maxOccurs
>
<xsd:element ref="participantMultiplicity" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:string"/>
<xsd:attribute pame="processRef" type="xsd:QName" use="optional"/>
sd:extension>
complexContent>
blexType>

- ParticipantAssociation XML schema

£"unbounded"/

="unbounded"/

<xsd:element name="participantAssociation" type="tParticipantAssociation"/>
<xsd:complexType name="tParticipantAssociation">

<xsd:c

omplexContent>

<xsd:extension base="tBaseElement">

<xsd:sequence>
<xsd:element name="innerParticipantRef" type="xsd:QName" use="required"/>
<xsd:element name="outerParticipantRef" type="xsd:QName" use="required"/>
</xsd:sequence>

</xsd:extension>
</xsd:complexContent>
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</xsd:complexType>

Table 9.27 — ParticipantMultiplicity XML schema

<xsd:element name="participantMultiplicity" type="tParticipantMultiplicity"/>
<xsd:complexType name="tParticipantMultiplicity">
<xsd:complexContent>
<xsd:extension base="tBaseElement">
<xsd:attribute name="minimum" type="xsd:int"/>
<xsd:attribute name="maximum" type="xsd:int"/>
</xsd:extension>
</xsd:¢omplexContent>
</xsd:complexType>

Table 9.28 |- PartnerEntity XML schema

<xsd:element name="partnerEntity" type="tPartnerEntity" substitutionGroup={rootElement"/>
<xsd:complexType name="tPartnerEntity">
<xsd:cpmplexContent>
<xpd:extension base="tRootElement">
<xsd:attribute name="name" type="xsd:string"/>
</xsd:extension>
</xsd:¢omplexContent>
</xsd:complexType>

Table 9.29 |- PartnerRole XML schema

<xsd:elemg¢nt name="partnerRole" type="tPartnerRole" substitutionGroup="rootElement"/>
<xsd:complexType name="tPartnerRole">
<xsd:.complexContent>
<xpd:extension base="tRootElement">
<xsd:attribute name="name" type="xsd:string"/>
</xsd:extension>
</xs@l:complexContent>
</xsd:complexType>

Table 9.30 |- Sub-Conversation XML schema

<xsd:elemgnt,name="subConversation" type="tSubConversation" substitutionGroup="conversationlNode"/>
<xsd:comglexType name="tSubConversation">
<xsd:complexContent>
<xsd:extension base="tConversationNode">
<xsd:sequence>
<xsd:element ref="conversationNode" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:extension>

</xsd:complexContent>
</xsd:complexType>
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10 Process

10.1 General

NOTE: The content of this clause is REQUIRED for BPMN Process Modeling Conformance or for BPMN Complete
Conformance. However, this clause is NOT REQUIRED for BPMN Process Choreography Conformance, BPMN Process
Execution Conformance, or BPMN BPEL Process Execution Conformance. For more information about

conforman

A Proces
BPMN a P
Sequence
enterprise-
together to

ISO/IEC 19510:2013(E)

types, see page 1.

achieve a common business goal.

describes a sequence or flow of Activities in an organization with the objective of*catrying
Focess is depicted as a graph of Flow Elements, which are a set of Activities,.Events, Gat
Flows that define finite execution semantics (see Figure 10.1). Processes can)be defined at
vide Processes to Processes performed by a single person. Low-level Processes can be
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Figure 10.1
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— An Example of a-Process

Note that

Choreography when¢modeling the interaction between Processes.

PMN uses the term Process specifically to mean a set of flow elements. It uses the terms Coll

aboration and

The Proceps package contains classes that are used for modeling the flow of Activities, Events, and Gateways, and
how they afe sequénced within a Process (see Figure 10.2). When a Process is defined it is contained
Definitifons?

within
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= collaboration
(From Collaboration)
[E& name : 5tring
g isClosed : Boolean

0.1

[Eg name : 5tring

+ resources’| *

+ definitionalCollaborationRef

* + proce 3.1

| Process
(From Process)
[ process Type : ProcessTvpe

=] ResourceRole
(From Activities)

+ supports

| GlobalTask

(from Process)

] callableElement
(From Commen)
Cgname String

[Eg, isClosed : Bjolean
[E3 isExecutabld : Boolean
.
| RootElement
(Fram Foundation)
] FlowElementsContainer N
(From Common)
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* + flowElernents
| FlowElement Nl | BaseElement
§ (from Foundation)
(From Comman) C e
[Eg name : Strirfg Egid: g
A\, 1
+ |+ documentation
] Activity £ FlowNode 1 N | sequenceFlow -
(From|Activities) (from Common) + sourceRef 3 (From Common) - Document_atmn
g, isForCompeisation : Boolean + outfding 5 isImmediate : Boolean (from Foundation)
Eg startQuantify : Integer 1 N Qj:ex:F: St|‘|r1g .
2 ion ity ] [Eg textFormat @ String
[Eg completion@uantity : Integer + targetRef, . o
+ incomin
g 0.1
«enumeration=
s i + conditionExpression
(From Process| 0.1
= None E Event Cl Gateway ] Expression
= Public (From Events) (From Gateways) (From Common)
=l Private

Figure 10.2 — Process class diagram

A Procesgisa CallableFElement, allowing it to be referenced and reused by other Processes via thg

construct. I

~Ea0atewayDirection : GatewayDirection

> Call Activity

h this capadity; a Process MAY reference a set of Interfaces that define its external behg

A Process is aréusable element and can be imported and used within other Definitions.

shows the details of the attributes and model associations of a Process.

vior.

Figure 10.3
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= collaboration
(From Collabor ation)
[Eg name : String
g isClosed : Boolean

0.1

| callableElement
(From Common)
[Eg name : String

+ definitionalCollaborationRef

ISO/IEC 19510:2013(E)

-

* + supports
—HPrecess
(from Process)
g processType : ProcessType \
[Eg isClosed : Bpolean
[Eg isExecutable : Boolean )
0.1 0.1 0.1 0.1 0.1 1
0.1, + auditing 0..1 | + monitoring * 4 properties % resources p..1 t+ artifact * i+ cortelationSubscriptions
=] Auditing = Monitoring = Property | ResourceRole = Artifact [Z|correlationSubscription
(from Process) (From Process) (from Data) (From Activities) AN (From Common)

| FlowElementsContainer
(From Common)

Figure 10.3

The Proceps clement inherits the attributes and model associations of CallableElement (see Table

[Eg name : 5tring

— Process Details class diagram

[Eg name : 5tring

+ laneSets Q LaneSet
(From Process)

[E name : String |

0.24) and of

FlowElementContainer (see Table 8.45). Table 10:{\presents the additional attributes and model ass¢ciations of the
Process c|ement:
Table 10.1 |- Process Attributes & Model Associations
Attributel Name Description/Usage
processType: ProcessType = none The processType attribute Provides additional informatidn about the
{ None | Private | Public } . .
level of abstraction modeled by this Process.
A public Process shows only those flow elements that are|relevant to
external consumers. Internal details are not modeled. Thege
Processes are publicly visible and can be used within a
Collaboration. Note that the public processType was ngmed
abstract in BPMN 1.2.
A private Process is one that is internal to a specific organization.
By default, the processType is “none,” meaning undefined
© ISO/IEC 2013 - All rights reserved 145


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

Table 10.1 — Process Attributes & Model Associations

isExecuta

ble: boolean [0..1]

An optional Boolean value specifying whether the Process is execut-
able.

An executable Process is a private Process that has been modeled for
the purpose of being executed according to the semantics of Clause 14

(see page 426). Of course, during the development cycle of the Pro-

cessthere-wittbe-stages-where-the Processdoesrotha;
detail to be “executable.”

A non-executable Process is a private Process thathas bg
for the purpose of documenting Process behaviarata mod
level of detail. Thus, information needed for execution, sug
condition expressions are typically not included in a non-e
Process.

For public Processes, no value has thé.same semantics a

ve enough

en modeled
eler-defined
h as formal
ecutable

5 if the value

were false. The value MAY not be“trire for public Processes.

auditing:

\uditing [0..1]

This attribute provides a hook for specifying audit related g

roperties.

monitoring: Monitoring [0..1]

This attribute provides a-hook for specifying monitoring rel
ties.

ated proper-

artifacts:

A\rtifact [0..%]

This attribute provides the list of Artifacts that are containgd within the

Process.

IsClosed:

boolean = false

A boolean-value specifying whether interactions, such as 3
receiving Messages and Events, not modeled in the Prog
oceur when the Process is executed or performed. If the \
they MAY NOT occur. If the value is false, they MAY occur|

ending and
ess can
alue is true,

supports:|Process [0..] Modelers can declare that they intend all executions or pefformances
of one Process to also be valid for another Process. This|means they
expect all the executions or performances of the first Proceisses to also
follow the steps laid out in the second Process.

properties: Property [0..%]

Modeler-defined properties MAY be added to a ProcesLs. These

properties are contained within the Process. All Tasks
Processes SHALL have access to these properties.

nd Sub-

resourceg: ResourceRole [0..*]

Defines the resource that will perform or will be responsibl

g for the

Process. The resource, e.g., a performer, can be specified in the form
of a specific individual, a group, an organization role or position, or an
organization.

Note that the assigned resources of the Process does not determine
the assigned resources of the Activities that are contained by the
Process. See more details about resource assignment on page 152.
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Table 10.1 — Process Attributes & Model Associations

correlationSubscriptions: correlationSubscriptions are a feature of context-based correlation
CorrelationSubscription [0..*] (cf. sub clause 8.3.3). CorrelationSubscriptions are used to
correlate incoming Messages against data in the Process context. A
Process MAY contain several correlationSubscriptions.

definitionalCollaborationRef: For Processes that interact with other Participants, a definitional
Collaboratiea-+8--4] Collaboration can be referenced by The Process. The definitional
Collaboration specifies the Participants the Process inteffacts with,
and more specifically, which individual service, Send of Rgceive Task,
or Message Event, is connected to which Participant throligh
Message Flows. The definitional Collaboration need not|be
displayed.
Additionally, the definitional Collaboration can be used to|include
Conversation information within a Process.

In addition| a Process instance has attributes whose values MAY be referenced by Expressions (see|/Table 10.2).
These valugs are only available when the Process is being executed:

Table 10.2 — Process instance attributes

Attribute Name Description/Usage

state: strirlg = None See Figure 13.2 ("The Lifecycle of a BPMN Activity") in
Section 13.3.2 for permissible values.

10.2 Basic Process Concepts

10.2.1 Types of BPMN Processes

Business |Process modeling is used to communicate a wide variety of information to a wide variety off audiences.
BPMN is dpsigned to cover many types of modeling and allows the creation of end-to-end Business Processes. There
are three bdsic types(of BPMN Processes:

1. Prjvate(Non-executable (internal) Business Processes

2. PrivateExecutable (nternal) Business-Processes

3. Public Processes

10.2.1.1 Private (Internal) Business Processes

Private Business Processes are those internal to a specific organization. These Processes have been generally
called workflow or BPM Processes (sece Figure 10.4 ). Another synonym typically used in the Web services area is the
Orchestration of services. There are two types of private Processes: executable and non-executable. An executable
Process is a Process that has been modeled for the purpose of being executed according to the semantics defined in
Clause 14 (see page 426). Of course, during the development cycle of the Process, there will be stages where the
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Process does not have enough detail to be “executable.” A non-executable Process is a private Process that has been
modeled for the purpose of documenting Process behavior at a modeler-defined level of detail. Thus, information
needed for execution, such as formal condition Expressions are typically not included in a non-executable Process.

If a swimlanes-like notation is used (e.g., a Collaboration, see below), then a private Business Process will be
contained within a single Pool. The Process flow is therefore contained within the Pool and cannot cross the
boundaries of the Pool. The flow of Messages can cross the Pool boundary to show the interactions that exist between
separate private Business Processes.

éDetermine é Check etermine Approve A l\::z;gfr):t of
Orderis Record of Premium of or Reject PP

g

Complete Applicant Policy Policy Agzjrgc\;/t?c!r? r

Figure 10.4 — Example of a private Business Process

10.2.1.2 PUblic Processes

A public Process represents the interactions between a private Business.Process and another Process or
Participant|(see Figure 10.5). Only those Activities that are used to ¢ommunicate to the other Participant(s), plus the
order of thqse Activities, are included in the public Process. Allother “internal” Activities of the privlate Business
Process afe not shown in the public Process. Thus, the public Rrocess shows to the outside world the Messages,
and the ordpr of these Messages, that are needed to interact with that Business Process. Public Progesses can be
modeled separately or within a Collaboration to show the-flow of Messages between the public Proce¢ss Activities
and other Participants. Note that the public type of Process was named “abstract” in BPMN 1.2.

“—
C
.9
=
©
o
Pickup yoJr medicine T . ? -
T ‘r | feeTsick andF;guTan leave Here is yodr medicing
I wapt to yee doctor .
1 Go se%doctor | | need myIﬂedlcme I
Recelve Receive Send Recelve Send
Doctor Send Appt. Svymptoms Prescription Medicine Medicine —O
Request ymp Pickup Request
Figure 10.5

10.2.2 Use of BPMN Common Elements

Some BPMN elements are common to both Process and Choreography, as well as Collaboration; they are used in
these diagrams. The next few sub clauses will describe the use of Messages, Message Flows, Participants,
Sequence Flows, Artifacts, Correlations, Expressions, and Services in Choreography.

The key graphical elements of Gateways and Events are also common to both Choreography and Process. Since
their usage has a large impact, they are described in major sub clauses of this clause (see page 232 for Events and page
286 for Gateways).
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10.3 Activities

An Activity is work that is performed within a Business Process. An Activity can be atomic or non-atomic
(compound). The types of Activities that are a part of a Process are: Task, Sub-Process, and Call Activity, which
allows the inclusion of re-usable Tasks and Processes in the diagram. However, a Process is not a specific graphical
object. Instead, it is a set of graphical objects. The following sub clauses will focus on the graphical objects Sub-
Process and Task.

Activities represent points in a Process flow where work is performed. They are the executable elemeinjts of a BPMN
Process.
The Activity class is an abstract element, sub-classing from FlowElement (as shown in Figur¢ 10.6).
Concrete syb-classes of Activity specify additional semantics above and beyond that defingd)for the gengric Activity.
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Figure 10.6 — Activity class diagram

The Activity class is the abstract super class for all concrete Activity types.

The Activity element inherits the attributes and model associations of FlowElement (see Table 8.44). Table 10.3
presents the additional attributes and model associations of the Activity element.
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Table 10.3 — Activity attributes and model associations

Attribute

Name

Description/Usage

isForCompensation: boolean = false

A flag that identifies whether this Activity is intended for the
compensation.

If false, then this Activity executes as a result of normal ex

purposes of

ecution flow.

If true, this Activity is only activated when a Compensatio
detected and initiated under Compensation Event viSibilityj
page 280 for more information on scopes).

n Event is
scope (see

loopChar;

icteristics:

LoopCharacteristics [0..1]

An Activity MAY be performed once or MAY b€ repeated. |
the Activity MUST have loopCharacteristics that def

[ repeated,
ne the repe-

tition criteria (if the 1 sExecutable attribute of the Procesg is set to

true).

resources: ResourceRole [0..*]

Defines the resource that will perform or will be responsible
Activity. The resource, e.g., a\performer, can be specified i
a specific individual, a group, an organization role or positio
nization.

for the
h the form of
N, Or an orga-

default: S

pquenceFlow [0..1]

The Sequence Flow that will receive a token when none of|the
conditionExpressions on other outgoing Sequence Flows evalu-

ate to frue. The default Sequence Flow should not have a
conditionExpression. Any such Expression SHALL

be ignored.

OutputSpeg

ioSpecifidation: Input

cification [0..1]

ThednputOutputSpecification defines the inputs and outputs and
the InputsSets and OutputSets for the Activity. See page 210 for

more information on the InputOutputSpecification.

properties: Property [0..”]

Modeler-defined properties MAY be added to an Activit
properties are contained within the Activity.

y. These

Datalnput4

Association [0..]

DataInputAssociation defines how the Datalnput of th

boundaryEventRefs: This references the Intermediate Events that are attached|to the
Boundarygvent [0.7] boundary of the Activity.
datalnputfissociations: An optional reference to the DataInputAssociations. A

b Activity’s

= . " ol . . M HINN lataal
LIIPULUULPULOPTU L L LIUAUL LU W UGS PUPUIAtlTU.

dataOutputAssociations:
DataOutputAssociation [0..*]

An optional reference to the DataOutputAssociations.

startQuan

tity: integer = 1

The default value is 1. The value MUST NOT be less than 1. This attri-

bute defines the number of tokens that MUST arrive before

the

Activity can begin. Note that any value for the attribute that is greater

than 1 is an advanced type of modeling and should be used

with caution.
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Table 10.3 — Activity attributes and model associations

completionQuantity: integer = 1 The default value is 1. The value MUST NOT be less than 1. This attri-
bute defines the number of tokens that MUST be generated from the
Activity. This number of tokens will be sent done any outgoing
Sequence Flow (assuming any Sequence Flow conditions are satis-
fied). Note that any value for the attribute that is greater than 1 is an

pu | ol £ el pu | o lal lo <l H N '
auvdrivcCu 1y poc Ul TTTUUTTITTY di'u oTTUUTU DT USTU VWILTT UGULIUm.

In addition an Activity instance has attributes whose values MAY be referenced by Expressions, These values are
only available when the Activity is being executed.

Table 10.4 presents the instance attributes of the Activity element.

Table 10.4 — Activity instance attributes

Attribute Name Description/Usage

state: strirlg = None See Figure 13.2 ("The Lifecycle of a BPMN Activity") in Seftion 13.3.2
for permissible values.

Sequence Flow Connections

See “Sequepce Flow Connections Rules” on page 40 for the entire set of objects and how they MAY be sojirces or targets
of Sequence Flows.

€ An Activity MAY be a target for Sequence:Rlows; it can have multiple incoming Sequence Flows. Incoming
Sequence Flows MAY be from an alternative path and/or parallel paths.

@ | Ifthe Activity does not have an inicoming Sequence Flow, then the Activity MUST be instaptiated when the
Process is instantiated.

@ There are two exceptions'to this: Compensation Activities and Event Sub-Processe€s.

NOTE: If the Activity has multiple\incoming Sequence Flows, then this is considered uncontrolled flow. [This means that
when a tokdn arrives from one-of the Paths, the Activity will be instantiated. It will not wait for the arrival ofjfokens from the
other paths. [I[f another foken.arrives from the same path or another path, then a separate instance of the Activity will be created.
If the flow rjeeds to be contivlled, then the flow should converge on a Gateway that precedes the Activities (see “Gateways”
on page 28¢ for more/information on Gateways).

€ An Activity MAY be a source for Sequence Flows; it can have multiple ouzgoing Sequence Flows. If there
ard niultiple outgoing Sequence Flows, then this means that a separate parallel path is being creatgd for each
N~ - : - : - - - o~ Activity).
€ If the Activity does not have an outgoing Sequence Flow, then the Activity marks the end of one or more
paths in the Process. When the Activity ends and there are no other parallel paths active, then the Process
MUST be completed.

@ There are two exceptions to this: Compensation Activities and Event Sub-Processes.

Seqtie C O C., l[URT W OC 2 Cratcu 10T ©d Ot ZOIITg vie O O

Message Flow Connections

See “Message Flow Connection Rules” on page 41 for the entire set of objects and how they MAY be sources or targets
of Message Flows.
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NOTE: All Message Flows MUST connect two separate Pools. They MAY connect to the Pool boundary or to Flow
Objects within the Pool boundary. They MUST NOT connect two objects within the same Pool.

€ An Activity MAY be the target of a Message Flow; it can have zero (0) or more incoming Message Flows.

€ An Activity MAY be a source of a Message Flow; it can have zero (0) or more outgoing Message Flows.

10.3.1 Resource Assignment

The following sub clauses define how Resources can be defined for an Activity. Figure 10.7 displays th class diagram
for the BPMN elements used for Resource assignment.

| Ptocess | BaseElement = ResourceParameter
(From Rrocess) ) (From Foundation) (From Common)
[Eg processType : ProcessType T process |_q—}id 1 String + resourceParameters [5g name : String

[Eg isClosed : Bpolean " [ isRequired : Booleafi !

[Eg isExecutablg : Boolean 0.1 A
+ parameterRefy
+ resources 1 * 1 \
=] ResourceRole + resourceRef = Resource
(From Activities) (from (_:ommin)
[Eg hame : String * 0..1| g name «String
+ resources ™ 1
E Activity 1
(From Pctivities)
[Eg isForCompenisation ¢ Boolean
[Eg startQuantity © Integer 0.1
[Eg completionfuantity : Integer + resourceParameterBindings *
o = ResourceParameterBinding
* (From Activities)
=] performer
(from Process) 0.1

+ expression 1
=] Expression
) (From Commen)
=] HumanPerformer (
(From HumanInteraction) ( Y + expression. 1
\

+ resourceAssignmentExpression
0.1
£\ Q ResourceAssignmentExpression
] potentialOwner 0.1 (From Activities)
(From HumanInteraction)

Figure 10.7 — The class diagram for assigning Resources

Resource[Role
The ResourceRaole element inherits the attributes and model associations of RaseElement (see Table 8.5). Table
10.5 presents the additional model associations of the ResourceRole element.
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Table 10.5 — Resource Role model associations

Attribute Name

Description/Usage

resourceRef: Resource [0..1]

The Resource that is associated with Activity. Should not
be specified when resourceAssignmentExpression is

provided:

resourceAssignmentExpression: This defines the Expression used for the'Resgurce
ResourceAssignmentExpression [0..1]

assignment (see below). Should not be.specified when a
resourceRef is provided.

ParameterBinding [0..]

resourcefarameterBindings: Resource- This defines the Parameter bindings used for the

Resource assignment (see below). Is only appljcable if a
resourceRef is specified:

Expressign Assignment

Resourcels can be assigned to an Activity using ExpressionssThese Expressions MUST return| Resource
entity relat¢d data types, like Users or Groups. Different Expres&idns can return multiple Resources. All of them
are assignedl to the respective subclass of the ResourceRoleelement, for example as potential owners.| The semantics

is defined Yy the subclass.

The ResoyrceAssignmentExpression element inherits the attributes and model associations of BajseElement
(see Table §.5). Table 10.6 presents the additional model associations of the ResourceAssignmentExpression

element.

Table 10.6 — ResourceAssignmentExpression model associations

Attributel Name

Description/Usage

expressign: Expression

The element ResourceAssignmentExpression MUST contain gn
Expression which is used at runtime to assign resource(s) to a
ResourceRole element.

Parameterized Resource Assignment

Resources support query parameters that are passed to the Resource query at runtime. Parameters MAY refer to

Task instance data using Expressions. During Resource query execution, an infrastructure can decide which of the
Parameters defined by the Resource are used. It MAY use zero (0) or more of the Parameters specified. It MAY
also override certain Parameters with values defined during Resource deployment. The deployment mechanism for
Tasks and Resources is out of scope for this document. Resource queries are evaluated to determine the set of
Resources, e.g., people, assigned to the Activity. Failed Resource queries are treated like Resource queries that
return an empty result set. Resource queries return one Resource or a set of Resources.

The ResourceParameterBinding element inherits the attributes and model associations of BaseElement (see
Table 8.5). Table 10.7 presents the additional model associations of the ResourceParameterBinding element.
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Table 10.7

— ResourceParameterBinding model associations

Attribute

Name Description/Usage

parameterRef: ResourceParameter

Reference to the parameter defined by the Resource.

expression: Expression

ResourceParameter.

The Expression that evaluates the value used to bind the

10.3.2 Performer

The Perfd
be specified

The Perfd
relationship

10.3.3 Thsks

A Task is 4

down to a ffiner level of detail. Generally, an end-user and/or,applications are used to perform the Task w

executed.

A Task obj
10.8).

€ AfTask is a rounded corner rectangle that MUST be drawn with a single thin line.

*

rmer class defines the resource that will perform or will be responsible for anActivity. The
in the form of a specific individual, a group, an organization role or position, or an organizaf

rmer element inherits the attributes and model associations of BaseElement (see Table 8.5
to ResourceRole, but does not have any additional attributes ermodel associations.

n atomic Activity within a Process flow. A Task is‘dsed when the work in the Process ca

ect shares the same shape as the Sub-Progess, which is a rectangle that has rounded cornerf

The use of text, color, size, and.lines for a Task MUST follow the rules defined in “Use of Tex
Size, and Lines in a Diagrani®-on page 39.

€ A boundary drawn with a thick line SHALL be reserved for Call Activity (Global Tas
(see page 186).

€ A boundary drawn with a dotted line SHALL be reserved for Event Sub-Processes (se
thus are fiot allowed for Tasks.

€ A beundary drawn with a double line SHALL be reserved for Transaction Sub-Proces
(séepage 176) and thus are not allowed for Tasks.

performer can
ion.

) through its

nnot be broken
hen it is

(see Figure

, Color,

ks)

b page 174) and

BesS

Figure 10.8 — A Task object

BPMN specifies three types of markers for Task: a Loop marker or a Multi-Instance marker and a Compensation
marker. A Task MAY have one or two of these markers (see Figure 10.9).
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@ The marker for a Task that is a standard Joop MUST be a small line with an arrowhead that curls back upon itself.
See page 188 for more information on loop Activities.

@ The loop Marker MAY be used in combination with the compensation marker.

@ The marker for a Task that is a multi-instance MUST be a set of three vertical lines. See page 190 for more
information on multi-instance Activities.

@ [ the multi-instance instances are set to be performed in sequence rather than parallel, then the marker will be
rotated 90 Apgrppc (epp Fignrp 10 49 )

€| The multi-instance marker MAY be used in combination with the compensation marker.

€ The marker for a Task that is used for compensation MUST be a pair of left facing triangle$ (like a fape player
“rgwind” button). See page 301 for more information on compensation.

€| The Compensation Marker MAY be used in combination with the loop marker, or the multi-ifistance marker.

All the marfkers that are present MUST be grouped and the whole group centered at theybottom of the shgpe.

Loop Multi-Instance Compensation

9,

Figure 10.9 — Task markers

Figure 10.1{0 displays the class diagram for the Task element.

O Activity ™~
. (an? Scmigss] +ioSpecification | ] [nputOutputSpecification
[Eg isForCompensatiog, Boaolean {from Data)
B startQuantityl; Ijteger 0.1 0.1

== completionQuantity : Integer

| Task

(From Activities)

\ X/

| ServiceTask ] ] BusinessRuleTask
ManualTask
Trrom ACOvibEs) 7 EEETE TFrom ACEvities)
. - _ (From HumanInteraction) . - .
Eg implernentation : String Eg implementation : String

(From Activities)
Eg implermentation : String

| ReceiveTask = userTask ] scriptTask
(From Activities) (From HumanInteraction) (From Activities)

[Eg Implementation : String [Eg implementation : String g scriptFormat : String
[Eg instantiate : Boolean [ script @ Sting

Figure 10.10 — The Task class diagram

The Task inherits the attributes and model associations of Activity (see Table 10.3). There are no further attributes or
model associations of the Task.
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10.3.3.1 Ty

pes of Tasks

There are different types of Tasks identified within BPMN to separate the types of inherent behavior that Tasks might
represent. The list of Task types MAY be extended along with any corresponding indicators. A Task which is not further
specified is called Abstract Task (this was referred to as the None Task in BPMN 1.2). The notation of the Abstract

Task is sho

Service Ta

wn in Figure 10.8.

sk

A Service

A Service
is a graphid
10.11).

A Service
distinguishd

Task object shares the same shape as the Task, which is a rectangle that has rounded ¢arners.
al marker in the upper left corner of the shape that indicates that the Task is a Service Task

Task is a Task that uses some sort of service, which could be a Web service or an automateg

Task is a rounded corner rectangle that MUST be drawn with a single thin line and includes
s the shape from other Task types (as shown in Figure 10.11).

.

Figure 10.1

The Servid
constraints
inputsSe
defined by
Operatid
equivalent {
Operatig

The actual
Message

are introduced when the Servicé-Task references an Operation: The Service Task has e

the Message referenced by-the inMessageRef attribute of the associated Operation. If

1 — A Service Task Object
e Task inherits the attributes andunodel associations of Activity (see Table 10.3). In additios
and at most one outputSetidt has a single Data Input with an TtemDefinition equiv

n defines output Messages, the Service Task has a single Data Output that has an Ttem
o the one defined Wy the Message referenced by the outMessageRef attribute of the asso
n.

Participant{whose service is used can be identified by connecting the Service Task to a Par{
Flows within the definitional Collaboration of the Process — see Table 10.1.
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h marker that

| the following
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] Activity

(From Activities)
[Eg isForCompensation Boolean
[Eg startQuantity : Integer
== completionQuantity : Integer

=|Message
(From Common)
[E¢ name : 5tring

+ outMessageRef (0.1 1 |+ inMessageRef
= Task
(From Activities)
- -
=] perviceTask _ =] operation
(Frim Activities) + operationRef (From Service)
g implementgtion : String " [Eg name : 5tring

[Eg implementationRef ;| Element
+ operations | 1..*

1
| Interface

(From Service)
[Eg name : String
Eg implementationRef | Element

Figure 10.12 — The Service Task class diagram

The Servige Task inherits the attributes and model associations of Activity (see Table 10.3). Table 10.§ presents
additional the model associations of the Service Task.

Table 10.8 — Service Task model associations

Attribute| Name Description/Usage

implemenftation: string = ##webService This attribute specifies the technology that will be used to
send and receive the Messages. Valid values are "##unspec-
ified" for leaving the implementation technology jopen,
"#H#WebService" for the Web service technology|or a URI
identifying any other technology or coordination [protocol. A
Web service is the default technology.

operationRef: Operation0..1] This attribute specifies the operation that is invoked by the
Service Task.

Send TasH

A Send Task is a simple Task that is designed to send a Message to an external Participant (relative to the
Process). Once the Message has been sent, the Task is completed.

The actual Participant which the Message is sent can be identified by connecting the Send Task to a Participant using
a Message Flows within the definitional Collaboration of the Process (see Table 10.1).

A Send Task object shares the same shape as the Task, which is a rectangle that has rounded corners. However, there is
a filled envelope marker (the same marker as a throw Message Event) in the upper left corner of the shape that
indicates that the Task is a Send Task.
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A Send Task is a rounded corner rectangle that MUST be drawn with a single thin line and includes a filled envelope
marker that distinguishes the shape from other Task types (as shown in Figure 10.13).

(. )
\ J

Figure 10.13 — A Send Task Object

= Activity

(From Activities)
[Eg isForCompensation ; Boolean
[Eg startQuantity : Integer
[Eg completionQuantity : Integer

| Task

(From Activities)

| sendTask I ReceiveTask ™
(From Activities) (From Activitias)
g implempntation : String g implementation, : Sting
[Eg instantiate : Boglean
- - -
- -
+ messageRef /0.1 0..1. # messageRef
] Message

(From Common) -
[Eg name @ String

+ outMessageRef 0, L ) + inMessageRef

* * 0.1+ pperationRef

0.1 ‘[ operationRef
£ Operation
(From Service)

[Eg name : 5tijng
Eg implementtionRef : Element

Figure 10.14.~The Send Task and Receive Task class diagram

The Send Task inherits the attributes and model associations of Activity (see Table 10.3). In addition the following
constraints apply when the Send Task references a Message: The Send Task has at most one inputSet and one
Data Input. If the Data Input is present, it MUST have an TtemDefinition equivalent to the one defined by the
associated Message. At execution time, when the Send Task is executed, the data automatically moves from the Data
Input on the Send Task into the Message to be sent. If the Data Input is not present, the Message will not be
populated with data from the Process.

Table 10.9 presents the additional model associations of the Send Task.
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Table 10.9 — Send Task model associations

Attribute Name

Description/Usage

messageRef: Message [0..1]

A Message for the messageRef attribute MAY be entered. This indicates that
the Message will be sent by the Task. The Message in this context is

H 1 + 4 £ L 4+ FAV.V /NN H AN
eqtivatentto-an-ott-onfy-messagepattern{eb-service)—One-or+
corresponding outgoing Message Flows MAY be shown on the di
However, the display of the Message Flows is NOT REQUIRED. T
is applied to all outgoing Message Flows and the Message"will bg
all outgoing Message Flows at the completion of a single instance

ore
pgram.

he Message
b sent down
of the Task.

operation

rQef: Operation

This attribute specifies the operation that is invoked-by the Send Tja

sk.

impIemerJtation: string =

This attribute specifies the technology that wilkbe used to send an

H receive the

#HiwebSeryice Messages. Valid values are "##unspecified! for leaving the implementation
technology open, "##WebService" for the’Web service technology or a URI
identifying any other technology or ¢oordination protocol A Web sqrvice is the
default technology.

Receive 'IIsk
A Receivd Task is a simple Task that is designed to waitfor a Message to arrive from an external Participant

(relative to

The actual
Participant,

A Receive
Message.
and it MUS

A Receive
is an unfillg
indicates th

the Process). Once the Message has beentreceived, the Task is completed.

Participant from which the Message isiteceived can be identified by connecting the Receiv
using a Message Flows within the definitional Collaboration of the Process — see Table

Task is often used to start a Process. In a sense, the Process is bootstrapped by the receij
[n order for the Receive Task-to instantiate the Process its instantiate attribute MUS]
T NOT have any incoming-Sequence Flow.

Task object shares-the same shape as the Task, which is a rectangle that has rounded corners.
d envelope marker(the same marker as a catch Message Event) in the upper left corner of
at the Task is a\Receive Task.

A Receivd Task is(arounded corner rectangle that MUST be drawn with a single thin line and includes

envelope m
attribute is

arker that distinguishes the shape from other Task types (as shown in Figure 10.15). If the ig
set'to-true, the envelope marker looks like a Message Start Event (as shown in Figure 10.1

e Task to a
10.1.

t of the
[ be set to true

However, there
the shape that

an unfilled
istantiate
6).

™

Figure 10.15 — A Receive Task Object
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Figure 10.1

The Receiye Task inherits the attributes and model associations of Activity (see Table 10.3). In additio
constraints ppply when the Receive Task references a Message: The Receive Task has at most one oy
Data output. If the Data output is present, it MUST have an ItemDefinit/Don equivalg
defined by the associated Message. At execution time, when the Receive Task is executed, the data ay
the Message to the Data Output on the Receive Task. If the Data Qutput is not presen
within the Message will not flow out of the Receive Task and into the Process

at most ong

moves fron|

Table 10.10

Table 10.1(

6 — A Receive Task Object that instantiates a Process

presents the additional attributes and model associations of the Receive Task.

— Receive Task attributes and model associations

h the following

tputSet and
nt to the one
tomatically

, the payload

Attribute

Name

Description/Usage

messageRef: Message [0..1]

A Message for the messageRef attribute MAY be entered. This
that the Message will be received by the Task. The Message ir
is equivalent tovan in-only message pattern (Web service). One
corresponding incoming Message Flows MAY be shown on thg

indicates
this context
(1) or more
diagram.

Howeverthe display of the Message Flows is NOT REQUIREID. The
Message is applied to all incoming Message Flows, but can arfive for only

one.(1) of the incoming Message Flows for a single instance of

the Task.

instantiate: boolean = false

Receive Tasks can be defined as the instantiation mechanism
Process with the instantiate attribute. This attribute MAY beg

or the
set to tfrue if

the Task is the first Activity (i.e., there are no incoming Sequence Flows).

Multiple Tasks MAY have this attribute set to true.

operation

Ref: Operation

This attribute specifies the operation through which the Receive Task

receives the Message.

implemenjtation: string = This attribute specifies the technology that will be used to send bnd receive
#iwebService the Messages. Valid values are "##unspecified" for leaving the implementa-
tion technology open, "##WebService" for the Web service technology or a
URI identifying any other technology or coordination protocol A Web service
is the default technology.
User Task

A User Task is a typical “workflow” Task where a human performer performs the Task with the assistance of a
software application and is scheduled through a task list manager of some sort.
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A User Task is a rounded corner rectangle that MUST be drawn with a single thin line and includes a human figure
marker that distinguishes the shape from other Task types (as shown in Figure 10.17).

&

.

J/

Figure 10.17 — A User Task Object

See “User ]

Manual Task

A Manual

any applica

A Manual

Task is a rounded corner rectangle that MUST be drawan with a single thin line and includes

marker thaf distinguishes the shape from other Task types (as shown'in Figure 10.17).

=

.

S

Figure 10.18 — A Manual Task Object

See “Manu

Business

Rule

[ask™ on page 160 within the larger section of “Human Interactions” for the details of User Tasks.

Task is a Task that is expected to be performed without the aid\of’any business process execfition engine or
tion. An example of this could be a telephone technician installing a telephone at a customer location.

h hand figure

h] Task™ on page (163“within the larger section of “Human Interactions™ for the details of Manjual Tasks.

A Businegs Rule-Task provides a mechanism for the Process to provide input to a Business Rules Enlgine and to get

the output

Task (see

f calculations that the Business Rules Engine might provide. The InputOutputSpecific

htion of the

dge210) will allow the Process to send data to and receive data from the Business Rules Efgine.

A Business Rule Task object shares the same shape as the Task, which is a rectangle that has rounded corners.
However, there is a graphical marker in the upper left corner of the shape that indicates that the Task is a Business
Rule Task (see Figure 10.11).

A Business Rule Task is a rounded corner rectangle that MUST be drawn with a single thin line and includes a marker
that distinguishes the shape from other Task types (as shown in Figure 10.19).
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E N

.

Figure 10.19 — A Business Rule Task Object

The Busingss Rule Task inherits the attributes and model associations of Activity (see Table-10.3). Tqble 10.11
presents thg¢ additional attributes of the Business Rule Task.

Table 10.11 — Business Rule Task attributes and model associations

Attribute| Name Description/Usage
implementtation: string = This attribute specifies the technology.that will be used to implemgnt the
#itunspecified Business Rule Task. Valid values are "##unspecified" for leaving fthe

implementation technology open) "##WebService" for the Web seryice
technology or a URI identifying any other technology or coordination protocol.
The default technology forthis task is unspecified.

Script Ta:L(
A Script Task is executed by a business process engine. The modeler or implementer defines a script in h language that
the engine ¢an interpret. When the Task is ready te start, the engine will execute the script. When the script is completed,
the Task wiill also be completed.

A Script Task object shares the same_shiape as the Task, which is a rectangle that has rounded corners. However, there
is a graphidal marker in the upper left'corner of the shape that indicates that the Task is a Script Task (see Figure
10.11).

A Script Task is a rounded/cgrner rectangle that MUST be drawn with a single thin line and includes a marker that
distinguishgs the shape from other Task types (as shown in Figure 10.20).

fS )
\. J

Figure 10.20 — A Script Task Object

The Script Task inherits the attributes and model associations of Activity (see Table 10.3). Table 10.12 presents the
additional attributes of the Script Task.
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Attribute Name

Description/Usage

scriptFormat: string [0..1]

Defines the format of the script. This attribute value MUST be specified with a
mime-type format. And it MUST be specified if a script is provided.

script: string [0..1]

The modeler MAY include a script that can be run when the Task is per-
formed. If a script is not included, then the Task will act as-the efjuivalent of

an Abstract Task.

10.3.4 Human Interactions

10.3.4.1 Tasks with Human involvement

In many buginess workflows, human involvement is needed to complete certainTasks specified in the w
BPMN spetifies two different types of Tasks with human involvement, the\Manual Task and the User

A User Tapk is executed by and managed by a business process runtifne. Attributes concerning the huma
like people[assignments and Ul rendering can be specified in great.defail. A Manual Task is neither exe
managed by a business process runtime.

Notation

Both, the Manual Task and User Task share the same shape, which is a rectangle that has rounded cor

brkflow model.
Task.

n involvement,
cuted by nor

hers. Manual

Tasks and [User Tasks have a Icons to indicate thechiman involvement is REQUIRED to complete the Task (see Figure

10.15 and Higure 10.17).

Manual Tdsk

A Manual [Task is a Task that is not\managed by any business process engine. It can be considered as an unmanaged
Task, unmginaged in the sense of that-the business process engine doesn’t track the start and completion g¢f such a Task.

An exampl¢ of this could be a paper
location.

= Activity

(From Aetivities)

53 isForCompgnsation.;_Boolean 0.1
[Eg startQuantjty, Nhteger

=1 completionQuastity : Integer

based instruction for a telephone technician to install a telephone at

®

| ResourceRole
(From Activities)
+ resources | 63 name : String

a customer

| Task

(From Activities)

EIManualTask
(From HumanInteraction)

| Performer
(from Process)

Figure 10.21 — Manual Task class diagram
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The User Task inherits the attributes and model associations of Activity (see Table 10.3), but does not have any
additional attributes or model associations.

User Task

A User Task is a typical “workflow” Task where a human performer performs the Task with the assistance of a
software application. The lifecycle of the Task is managed by a software component (called task manager) and is
typically executed in the context of a Process.

] Activity * | ResourceRole
(from Activities) (From Activities)
[Eg isForCompgnsation : Boolean 0.1 + resources Eg name @ String

[Eg startQuangty : Integer
Eg completiofQuantity : Integer

= Task = performer

(from Activities)

= userTask * O/
From HumanInterackion) + usertask Q Rendering

g implementhtion : String 01 + renderings (from Humaninkeraction)

Figure 10.22 — User Task class diagram

The User Task can be implemented using differentctechnologies, specified by the implementation atfribute. Besides
the Web setvice technology, any technology can be used. A User Task for instance can be implemented [using WS-

HumanTask by setting the implementation attribute to “http://docs.oasis-open.org/ns/bpeld4people/ws-humantask/protocol/
200803.”

The User Task inherits the attributes‘and model associations of Activity (see Table 10.3). Table 10.13 presents the
additional dttributes and model associations of the User Task. If implementations extend these attributes| (e.g., to
introduce syibjects or descriptions, with presentation parameters), they SHOULD use attributes defined by the OASIS WS-
HumanTask specification.

Table 10.13 — User Task.attributes and model associations

Attribute| Name Description/Usage
implementation string = This attribute specifies the technology that will be used to implement the
##unspegified User Task. Valid values are "##unspecified" for leaving the implementation

technology open, "##WebService" for the Web service technology or a URI
identifying any other technology or coordination protocol. The default tech-
nology for this task is unspecified.

renderings: Rendering [0.."] This attributes acts as a hook which allows BPMN adopters to specify task
rendering attributes by using the BPMN Extension mechanism.
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The User Task inherits the instance attributes of Activity (see Table 8.49). Table 10.14 presents the instance attributes

of the User Task element.

Table 10.14 — User Task instance attributes

Attribute Name Description/Usage
actualOwner: string Returns the “user” who picked/claimed the User task and became the actual
owner of it. The value is a literal representing the user’s id, email address
| etc.
taskPriorify: integer Returns the priority of the User Task.
Renderiniof User Tasks
BPMN User Tasks need to be rendered on user interfaces like forms clients, portlets, eteJThe Rendering element

provides arf extensible mechanism for specifying Ul renderings for User Tasks (Task"UI). The element if optional. One
or more rerjdering methods can be provided in a Task definition. A User Task catvbé deployed on any ¢gompliant

implementdtion, irrespective of the fact whether the implementation supports specified rendering methods

or not. The

Renderirg element is the extension point for renderings. Things like language considerations are opaqye for the

Renderir|g element because the rendering applications typically providé<Multilanguage support. Where
case, providers of certain rendering types can decide to extend the rendering type in order to provide lang

this is not the
uage

informatior] for a given rendering. The content of the rendering element is not defined by this Internationpl Standard.

Human Pgrformers

People can [be assigned to Activities in various roles (calleéd “generic human roles” in WS-HumanTask).

BPMN 1.2

traditionally only has the Performer role. In addition to Supporting the Performer role, BPMN 2.0 defineps a specific
HumanPerfprmer element allowing specifying more-specific human roles as specialization of HumanPerfprmer, such as

PotentialOWner.

] Documentation . 1 ] BaseElement
(From Founglation) (Fsom Foundation)
g text @ Stiha ) Egid” Sting
[Eg textFormdt © String  documentation
= + kesources
Activity
T ResourceRole
(frofn Activities) _ A Q{From Activities)
[Eg isForCompensation | Boolzan, SAALL *
g startQuartity : Integer '
== completiohQuantity : In'feggr
| performer

(From Process)

& HumanPerformer
{From HumanInteraction)

] potentialowner
{From HumanInteraction)

Figure 10.23 — HumanPerformer class diagram
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The HumanPerformer element inherits the attributes and model associations of ResourceRole (see Table 10.5),
through its relationship to Performer, but does not have any additional attributes or model associations.

Potential Owners

Potential owners of a User Task are persons who can claim and work on it. A potential owner becomes the actual owner
of a Task, usually by explicitly claiming it.

XML Schelma for Human Interactions

Table 10.1

<xsd:element name="manualTask" type="tManualTask" substitutionGroup="flowElement"/>

<xsd:con

5 — ManualTask XML schema

plexType name="tManualTask">

<xsdjcomplexContent>
<xsdjextension base="tTask"/>

</xsd

:complexContent>

</xsd:complexType>
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Table 10.16 — UserTask XML schema

<xsd:element name="userTask" type="tUserTask" substitutionGroup="flowElement"/>
<xsd:complexType name="tUserTask">
<xsd:complexContent>
<xsd:extension base="tTask">
<ycd'cpqnpnr‘n>
<xsd:element ref="rendering" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="implementation" type="timplementation"
default="##unspecified"/>
<xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:element name="rendering" type="tRendering"/>

<xsd:conplexType name="tRendering">
<xsdjcomplexContent>

<xsd:extension base="tBaseElement"/>
</xsd:complexContent>

</xsd:complexType>

A

xsd:simpleType name="tImplementation">
<xsdjunion memberTypes="xsd:anyURI">

<xsd:simpleType>

<xsd:restriction base="xsd:token*>
<xsd:enumeration value="##unspecified" />
<xsd:enumeration value="##WebService" />

</xsd:restriction>

<xsd:simpleType>
</xsd:union>

</xsd:simpleType>

© ISO/IEC 2013 - All rights reserved 167


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

Table 10.17 — HumanPerformer XML schema

<xsd:element name="humanPerformer" type="tHumanPerformer" substitutionGroup="performer"/>
<xsd:complexType name="tHumanPerformer">

<xsd:complexContent>

<xsd:extension base="tPerformer">

<xsd:sequence>

<xsd:element ref="peopleAssignment" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
<Jxsd:extension>
</xsd:complexContent>

</xsd:complexType>

Table 10.18 — PotentialOwner XML schema

<xsd:element name="potentialOwner" type="tPotentialOwner" substitutionGroup="performer"/>
<xsd:conplexType name="tPotential Owner">
<xsdjcomplexContent>
<xsd:extension base="tHumanPerformer"/>
</xsd:.complexContent>
</xsd:complexType>

Examples

Consider thie following sample procurement Process from the Buyer perspective (see Figure 10.24).

Handle
Order

O_ Handle &Approve
Quotations Order

Buyer

_ Handle
’ Shipment

Figure 10.24 — Procurement Process Example

The Process comprises of two User Tasks

« Approve Order: After the quotation handling, the order needs to be approved by some regional manager to continue
with the order and shipment handling.
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« Review Order: Once the order has been shipped to the Buyer, the order and shipment documents will be reviewed

again by someone.

The details of the Resource and resource assignments are not shown in the BPMN above. See below XML sample of

the “Buyer” Process for the Resource usage and resource assignments for potential owners.

Table 10.19 — XML serialization of Buyer process

<?xml vergion="T.0"¢encoding="UTF-8"7>

<definition$ id="Definition"
tangetNamespace="http://www.example.org/UserTaskExample"
typeLanguage="http://www.w3.0rg/2001/XMLSchema"
expressionLanguage="http://www.w3.org/1999/XPath"
xmIns="http://www.w3.0rg/2001/XMLSchema"
xmins="http://www.omg.org/spec/BPMN/20100524/MODEL"
xmins:tns="http://www.example.org/UserTaskExample">

<resource¢ id="regionalManager" name="Regional Manager">

<resour¢eParameter id="buyerName" isRequired="true" name="Buyer Name" type="xsd:string"/>

<resourteParameter id="region" isRequired="false" name="Region")type="xsd:string"/>
</resource>

<resource id="departmentalReviewer" name="Departmental Reviewer">

<resour¢eParameter id="buyerName" isRequired="true".name="Buyer Name" type="xsd:string"/>

</resource>

<collaborgtion id="BuyerCollaboration" name="Buyer-Collaboration">
<participant id="BuyerParticipant" name="Buyet" processRef="BuyerProcess"/>
</collaboration>

<l-- Procgss definition -->
<process|id="BuyerProcess" name="Buyer Process">

<laneSet id="BuyerLaneSet">
<lane ifj="BuyerLane">

<flowNodeRef>StartProcess</flowNodeRef>
<flowNodeRef>QuotationHandling</flowNodeRef>
<flowNodeRef>ApproveOrder</flowNodeRef>
<flowNodeRef>OrderApprovedDecision</flowNodeRef>
<flowNodeRef>TerminateProcess</flowNodeRef>
<flowNodéRef>OrderAndShipment</flowNodeRef>

<flowNodeRef>OrderHandling</flowNodeRef>
<flowNodeRef>ShipmentHandling</flowNodeRef>
<flowNodeRef>OrderAndShipmentMerge</flowNodeRef>
<flowNodeRef>ReviewOrder</flowNodeRef>
<flowNodeRef>EndProcess</flowNodeRef>
</lane>
</laneSet>

<startEvent id="StartProcess"/>

© ISO/IEC 2013 - All rights reserved

169


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

<sequenceFlow sourceRef="StartProcess" targetRef="QuotationHandling"/>
<task id="QuotationHandling" name="Quotation Handling"/>
<sequenceFlow sourceRef="QuotationHandling" targetRef="ApproveOrder"/>

<userTask id="ApproveOrder" name="ApproveOrder">
<potentialOwner>
<resoErceHeT>tns:reg|ona||v|anager</resou rceRefr>

<resourceParameterBinding parameterRef="tns:buyerName">
<formalExpression>getDatalnput(‘order')/address/name</formalExpression>

</resqpurceParameterBinding>

<resourceParameterBinding parameterRef="tns:region">
<formalExpression>getDatalnput('order')/address/country</formalExpression

</resqgurceParameterBinding>

</potentialOwner>
</userTgsk>

<sequenceFlow sourceRef="ApproveOrder" targetRef="OrderApprovedDecision"/>

<exclusiveGateway id="OrderApprovedDecision" gatewayDirection="Diverging"/>
<sequenceFlow sourceRef="OrderApprovedDecision" targetRef="OrderAndShipment">

<condifionExpression>Was the Order Approved?</conditionExpression>
</sequepceFlow>

<sequerceFlow sourceRef="OrderApprovedDecision" targetRef="TerminateProcess">
<condifionExpression>Was the Order NOT .Approved?</conditionExpression>
</sequepceFlow>

<endEvént id="TerminateProcess">
<terminateEventDefinition id="TerminateEvent"/>
</endEvent>

<paralle|Gateway id="OrderAndShipment" gatewayDirection="Diverging"/>[

<sequerceFlow sourceRef="OrderAndShipment" targetRef="OrderHandling"/>
<sequerceFlow soltceRef="OrderAndShipment" targetRef="ShipmentHandling"/>

<task id¥"OrderHandling" name="Order Handling"/>

<task idf"ShipmentHandling" name="Shipment Handling"/>

<sequenceFlow sourceRef="OrderHandling" targetRef="OrderAndShipmentMerge"/>
<sequenceFlow sourceRef="ShipmentHandling" targetRef="OrderAndShipmentMerge"/>

<parallelGateway id="OrderAndShipmentMerge" gatewayDirection="Converging"/>
<sequenceFlow sourceRef="OrderAndShipmentMerge" targetRef="ReviewOrder"/>

<userTask id="ReviewOrder" name="Review Order">
<potentialOwner>
<resourceRef>tns:departmentalReviewer</resourceRef>
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<resourceParameterBinding parameterRef="tns:buyerName">
<formalExpression>getDatalnput(‘order')/address/name</formalExpression>
</resourceParameterBinding>
</potentialOwner>
</userTask>

<sequenceFlow sourceRef="ReviewOrder" targetRef="EndProcess"/>

<endEvént id="EndProcess"/>

</process>
</definitions>

10.3.5 Sub-Processes

A Sub-Prqcess is an Activity whose internal details have been modeled using Agctivities, Gateways,|Events, and
Sequence| Flows. A Sub-Process is a graphical object within a Process, but it also can be “opened jup” to show a
lower-level|Process. Sub-Processes define a contextual scope that can beadsed for attribute visibility, transactional
scope, for the handling of exceptions (see page 274 for more details), of Events, or for compensation (sqe page 301 for
more detailf).

There are different types of Sub-Processes, which will be described in the next five sub clauses.

Embedded Sub-Process (Sub-Process)
A Sub-Prqcess object shares the same shape as the Task object, which is a rounded rectangle.
€ A[Sub-Process is a rounded corner rectangle that MUST be drawn with a single thin line.

@ The use of text, color, size, and linesfor a Sub-Process MUST follow the rules defined in “Use of Text,
Color, Size, and Lines in a Diagram?” on page 39 with the exception that:

€ A boundary drawn with.dthick line SHALL be reserved for Call Activity (Sub-Processes)
(see page 182).
€ A boundary drawn with a dotted line SHALL be reserved for Event Sub-Processes (se¢ page 174).

€ A boundary-drawn with a double line SHALL be reserved for Transaction Sub-Processes
(see page. 176).

The Sub-Process candbe in a collapsed view that hides its details (see Figure 10.25 ) or a Sub-Process can be in an
expanded view that\shows its details within the view of the Process in which it is contained (see Figure 10.26 ). In the
collapsed form, the*Sub-Process object uses a marker to distinguish it as a Sub-Process, rather than § Task.

& | THe Sub-Process marker MUST be a small square with a plus sign (+) inside. The square MUST be
positioned at the bottom center of the shape.

Collapsed
Sub-

Process

Figure 10.25 — A Sub-Process object (collapsed)
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Sub-Process
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Figure 10.2

They are ud
details). Cq

Expanded §
more comp
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6 — A Sub-Process object (expanded)

ed to create a context for exception handling that applies to a group of Activitie€s' (see page 2
impensations can be handled similarly (see page 301 for more details).

bub-Processes can be used as a mechanism for showing a group of parallel Activities in a
het way. In Figure 10.27, Activities “C” and “D” are enclosed in an unlabeled expanded Sub
Activities will be performed in parallel. Notice that the expanded“Sub-Process does not ing

74 for more

less-cluttered,
-Process.
lude a Start

Event or an End Event and the Sequence Flows to/from these Events.‘This usage of expanded Sub-Processes for

“parallel bd

Figure 10.2

BPMN spe
Figure 10.2
marker, and
combinatio

172

*

*

TH

xes” is the motivation for having Start and End Events being optional objects.

(. J

7 — Expanded Sub-Process used as a “Parallel Box”

bifies five types.of standard markers for Sub-Processes. The (Collapsed) Sub-Process mdrker, seen in
1, can be combined with four other markers: a loop marker or a multi-instance marker, a Compensation

an Ad-Hogc' marker. A collapsed Sub-Process MAY have one to three of these other markgrs, in all

1s excépt'that loop and multi-instance cannot be shown at the same time (see Figure 10.28).

eJmarker for a Sub-Process that /oops MUST be a small line with an arrowhead that curls back| upon itself.

@ The loop marker MAY be used in combination with any of the other markers except the multi-instance marker.

The marker for a Sub-Process that has multiple instances MUST be a set of three vertical lines in parallel.

@ The multi-instance marker MAY be used in combination with any of the other markers except the loop marker.

The marker for an ad-hoc Sub-Process MUST be a “tilde” symbol.
@ The ad-hoc marker MAY be used in combination with any of the other markers.

The marker for a Sub-Process that is used for compensation MUST be a pair of left facing triangles (like a tape
player “rewind” button).

€ The Compensation marker MAY be used in combination with any of the other markers.

© ISO/IEC 2013 - All rights reserved


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 1

9510:2013(E)

@ All the markers that are present MUST be grouped and the whole group centered at the bottom of the

Sub-Process.

. . Compensation
Loop Multi-iInstance Compensation Ad-Hoc and Ad-Hoc

| S N I

om J UL wm J Lum J Um~ J Lum~ |

Figure 10.48 — Collapsed Sub-Process Markers

The Sub-Prpcess now corresponds to the Embedded Sub-Process of BPMN 1.2. The Reusable’Sub-Procesp of BPMN 1.2

corresponds to the Call Activity (calling a Process - see page 182). Figure 10.29 shows the class diagram|
Processes.

] Activity
(From Activities)
[Eg isForCompdnsation Boolean (%nl;i?;g;t)
[ startQuantfty : Integer e

. . Eg name : String
= completioruantity @ Integer ®
g comp 2 v 9 + laneSets W4
\

+ flowElementsContainer J-J 1

| subProcess £ FlowElementsContainer
(From Activities) (from Common)
g triggeredB{Event ; Boolean —~

0.1
+ artifacts. |, *
| AdHocSubProcess £ Transaction [« ¢ & Artifact
(From Activities) (From Activities) (From Artifacts)
[Eg ordering : AdHocCrdering [ protocal ; Sting
[Eg cancelRemginingInstances : Boolean [Eg method : Sting
0.1
«enumeratjon» 1 .|+ completionCondition
[E] AdHocOrHering —\\
(From Activifies) Q Exprestjah
(From Commor)
= Parallel G
= Sequential

Figure 10.429- The Sub-Process class diagram

related to Sub-

The Sub-Process ¢element inherits the attributes and model associations of Activity (see Table 10.3) and of
FlowElenerzContainer (see Table 8.45). Table 10.3 presents the additional attributes of the Sub-Prpcess element.
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Table 10.20 — Sub-Process attributes

Attribute Name Description/Usage

triggeredByEvent: boolean = false | A flag that identifies whether this Sub-Process is an
Event Sub-Process.

—if fal’ac‘, thenthis-Sub-Processisanormat-Sub=-Process;
- If true, then this Sub-Process is an Event Sub-Process-gnd is subject
to additional constraints (see page 174).

artifacts: prtifact [0.."] This attribute provides the list of Artifacts that are.contained within the Sub-

Process.

Reusable Sub-Process (Call Activity)

The reusable Sub-Process of BPMN 1.2 corresponds to the Call Activity that calls a predefined Procgss. See details
of a Call Alctivity on page 182.

Event Sulj-Process
An Event Sub-Process is a specialized Sub-Process that is used within a Process (or Sub-Proces$s). A Sub-
Process if defined as an Event Sub-Process when its tziggeredByEvent attribute is set to frue.

An Event Bub-Process is not part of the normal flow.of'its parent Process—there are no incoming ot outgoing
Sequence|Flows.

¢ An Event Sub-Process MUST NOT haveany incoming or outgoing Sequence Flows.

An Event Bub-Process MAY or MAY NOT-occur while the parent Process is active, but it is possible that it will
occur many| times. Unlike a standard Sub<Process, which uses the flow of the parent Process as a trigger, an Event
Sub-Procé¢ss has a Start Event with a'trigger. Each time the Start Event is triggered while the parenf Process is
active, then| the Event Sub-Proces’s. will start.

€ THe Start Event of ant Event Sub-Process MUST have a defined trigger.

€| The Start Event'trigger (EventDefinition) MUST be from the following types: Messade, Error,
Escalapisen, Compensation, Conditional, Signal,and Multiple (see page 259 fpr more details).

¢ An Event.Sub-Process MUST have one and only one Start Event.

An Event Bub-Process object shares the same basic shape as the Sub-Process object, which is a roupded rectangle.

€ AnEvent Sub-Process is a rounded corner rectangle that MUST be drawn with a single thin dotted line (see
Figure 10.30 and Figure 10.31).

@ The use of text, color, size, and lines for an Event Sub-Process MUST follow the rules defined in “Use of
Text, Color, Size, and Lines in a Diagram” on page 39 with the exception that:

€ Ifthe Event Sub-Process is collapsed, then its Start Event will be used as a marker in the upper left
corner of the shape (see Figure 10.30).
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Figure 10.3

There are t
Process ¢

Fxpanded Event Sub-Process

1 — An Event Sub-Process object (expanded)

wo possible consequences to the parent Process wheman/Event Sub-Process is triggered:
hin be interrupted, and 2) the parent Process can continue its work (not interrupted). This is de

type of Stafrt Event that is used. See page 241 for the list oftinterrupting and non-interrupting Event Su

Start Ever|

Figure 10.3
Process ig
Event Sul
Event Sul
Process if
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D provides an example of a Sub-Processtthat includes three Event Sub-Processes. The fi
triggered by a Message, does not interrupt the Sub-Process, and can occur multiple timeg
-Process is used for compensation~and will only occur after the Sub-Process has complet
-Process handles errors that occur while the Sub-Process is active and will stop (interrupt
triggered.
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b-Process
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Figure 10.32 — An_example that includes Event Sub-Processes

Transactitlm

A Transaction is a specialized type of Sub-Process that will have a special behavior that is controlled through a
transaction protocol (such as WS-Transaction). The boundary of the Sub-Process will be double-lined to indicate that it

is a Transaction (see Figure 10.33).

€ A Transaction Sub-Process is a rounded corner rectangle that MUST be drawn with a double thin line.

@ The use of text, color, size, and lines for a transaction Sub-Process MUST follow the rules defined in

“Use of Text, Color, Size, and Lines in a Diagram” on page 39.
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Figure 10.33 — A Transaction Sub-Process
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Figure 10.34 — A Collapsed Transaction Sub-Process

The Transaction Sub-Process clement inherits the attributes and model associations of Activities (see Table 10.3)
through its relationship to Sub-Process. Table 10.21 presents the additional attributes and model associations of the

Transaction Sub-Process.
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Table 10.21 — Transaction Sub-Process attributes and model associations

Attribute

Name Description/Usage

method: TransactionMethod

The method is an attribute that defines the Transaction method
commit or cancel a Transaction. For executable Processes, it S

settoatechnotogy-specific UREe-g5 -t Fsctremes—=mtso
ws/2004/10/wsat for WS-AtomicTransaction, Or htitp/
docs.oasis-open.org/ws-tx/wsba/2006/06/AtombicOut]
WS-BusinessActivity. For compatibility with BPMN 1.1, (t\can alsc

"##compensate," "##store," or "##image."
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re information on compensation) for specific Activities,Note that other mechanisms for interrup

Cancel Intermediate Event, attached to the boundary of the Activity, will direct the flow after

d when attached to the boundary of a Transaction Sub-Process. It cannot be used in any norm
be attached to a non-Transaction Sub-Process. There are two mechanisms that can signal the

be used within a transactiorinSub-Process.

* A cancel Message canrbg received via the transaction protocol that is supporting the exed
Transaction Sub-Process.

ard: This means that)Something went terribly wrong and that a normal success or cancel is not p
rmediate Events are used to show Hazards. When a Hazard happens, the Activity is interrup
pipensation) andithe flow will continue from the Error Intermediate Event.
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Intermediate Event, even though it had apparently finished successfully.
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Ad-Hoc Sub-Process

An Ad-Hoc Sub-Process is a specialized type of Sub-Process that is a group of Activities that have no REQUIRED
sequence relationships. A set of Activities can be defined for the Process, but the sequence and number of
performances for the Activities is determined by the performers of the Activities.

A Sub-Process is marked as being ad-hoc with a “tilde” symbol placed at the bottom center of the Sub-Process shape
(see Figure 10.35 and Figure 10.36).

€ THe marker for an Ad-HOC Sub-Process MUST be a tilde symbol.

€| The Ad-Hoc Marker MAY be used in combination with any of the other markers.

Fl~

Figure 10.35 — A collapsed Ad-Hoc Sub-Process

p O
—

~

Figure 10.36 — An expanded-Ad-Hoc Sub-Process

The Ad-Hdc Sub-Process clement inherits the attributes and model associations of Activities (see Table 10.3) through
its relationghip to Sub*Process. Table 10.22 presents the additional model associations of the Ad-Hoc Bub-Process.
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Table 10.22 — Ad-hoc Sub-Process model associations

Attribute Name Description/Usage

completionCondition: This Expression defines the conditions when the Process will end. When

Expression the Expression is evaluated to frue, the Process will be terminated.

;"delrl"l‘g: AAdHocOrdering = This attribute defines if the Activities within the Process can be,performed in
aralle

parallel or MUST be performed sequentially. The default setting ig parallel
and the setting of sequential is a restriction on the performance that can be
needed due to shared resources. When the setting is sequentigl, then only
one Activity can be performed at a time. When the'sgtting is parallel, then
zero (0) to all the Activities of the Sub-Process, can be performgd in parallel.

{ Parallel ||Sequential }

ganlcelRemaining-lnstances: This attribute is used only if ordering is parall€l. It determines whether running
oolean = ftrue instances are canceled when the completionCondition becomes true.

Activities vithin the Process are generally disconnected from eachiother. During execution of the Process, any one or
more of thg Activities MAY be active and they MAY be performed multiple times. The performers detefmine when
Activities [will start, what the next Activity will be, and so on.

Examples df the types of Processes that are Ad-Hoc include computer code development (at a low levgl), sales
support, andl writing a book chapter. If we look at the details of writing a book chapter, we could see that|the Activities
within this Process include: researching the topic,writing text, editing text, generating graphics, includipg graphics in
the text, organizing references, etc. (see Figure 10:37). There MAY be some dependencies between Tasks in this
Process, Juch as writing text before editingt€xt, but there is not necessarily any correlation between an|instance of
writing texfl to an instance of editing text. Editing can occur infrequently and based on the text of many ifistances of the
writing text Task.
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7 — An Ad-Hoc Sub-Process for writing a book chapter

ere is no explicit Process structure, some sequence and data dependencies can be added to the details of the
For example, we can extend the book chapter. Ad*Hoc Sub-Process shown above and add Data Objects,
ciations, and even Sequence Flows (Figure 10.38).

ib-Processes restrict the use of BPMN-elements that would normally be used in Sub-Processes.

e list of BPMN elements that MUST.be used in an Ad-Hoc Sub-Process: Activity.

e list of BPMN elements that-MAY be used in an Ad-Hoc Sub-Process: Data Object, Seqyence Flow,
Aisociation, Data Association, Group, Message Flow (as a source or target), Gateway, and
Intermediate Event.

e list of BPMN elements that MUST NOT be used in an Ad-Hoc Sub-Process: Start Event,|End Event,
bnversations (graphically), Conversation Links (graphically), and Choreography Activit|es.

© ISO/IEC 2013 - All rights reserved

181


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

Write a Book Chapter

Wrrite/Edit
Text

Researc;:h
Notes:

Research

the Topic

Topic

greneanenes )I . II .......... ’>m( ......... :
Graphics | Chapfer Text

completed [draft]

Include
Graphics in
Text

1]

Generate
Graphics

Finalize

Chapter

Organize

|

||| =~

References

References

Chapter
[completed]

Figure 10.3

The Data ¢
performers
Task withd
Graphics” g
followed by
but there M

It is a chall
are handled
necessarily
some point
completi
Process.

10.3.6 C

8 — An Ad-Hoc Sub-Process with data and sequence dependencies

Dbjects as inputs into the Tasks act as an additional constraint for the performance of those ]
still determine when the Tasks will be performied, but they are now constrained in that they ¢
ut the appropriate input. The addition of Sequence Flows between the Tasks (e.g., betweet
nd “Include Graphics in Text”) creates azdependency where the performance of the first Task
a performance of the second Task. This does not mean that the second Task is to be performg
UST be a performance of the secoud Task after the performance of the first Task.

n

bnge for a BPM engine to monitor the status of Ad-Hoc Sub-Processes, usually these kind
through groupware applications (such as e-mail), but BPMN allows modeling of Processe

executable, although there ‘are some process engines that can follow an Ad-Hoc Sub-Procesj
the Ad-Hoc Sub-Process will have complete and this can be determined by evaluating a
onCondition that evaluates Process attributes that will have been updated by an Activity

all Activity

A Call Actlivity identifies a point in the Process where a global Process or a Global Task is used.

Fasks. The
annot start the

“Generate
MUST be

d immediately,

of Processes

that are not
. Given this, at

in the

The Call

Activity acts as a ‘wrapper’ for the invocation of a global Process or Global Task within the execution. The
activation of a call Activity results in the transfer of control to the called global Process or Global Task.

The BPMN 2.0 Call Activity corresponds to the Reusable Sub-Process of BPMN 1.2. A BPMN 2.0 Sub-Process
corresponds to the Embedded Sub-Process of BPMN 1.2 (see the previous sub clause).

A Call Activity object shares the same shape as the Task and Sub-Process, which is a rectangle that has rounded
corners. However, the target of what the Activity calls will determine the details of its shape.

2
sh

182

ape will MUST have a thick line (see Figure 10.39).
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@ The Call Activity MUST display the marker of the type of Global Task (e.g., the Call Activity would
display the User Task marker if calling a Global User Task).

& Ifthe Call Activity calls a Process, then there are two options:

@ The details of the called Process can be hidden and the shape of the Call Activity will be the same as a
collapsed Sub-Process, but the boundary of the shape MUST have a thick line (see Figure 10.40).

If the details of the called Process are available, then the shape of the Call Activity will be the same as a expanded
Sub-Proce e Pt cstmpe ST veTthick e tseeFiomre—+t

Figure 10.39 — A Call Activity object calling a Global Task

+

Figure 10.40 — A Call Activity object calling a Process (Collapsed)

Figure 10.41 — A Call Activity object calling a Process (Expanded)
When a Process with a definitional Collaboration, calls a Process that also has a definitional Collaboration, the

Participants of the two Collaborations can be matched to each other using ParticipantAssociations of the
Collaboration of the calling Process.
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A Call Activity MUST fulfill the data requirements, as well as return the data produced by the CallableElement
being invoked (see Figure 10.41). This means that the elements contained in the Call Activity’s
InputOutputSpecification MUST exactly match the elements contained in the referenced CallableElement.

This includes DataInputs, DataOutputs, InputSets, and OutputSets.

=] Activity
(From Activities)

| pataInput

(From Data) + datalnputs

[Eg isForCompef a1 Bootear
[Eg startQuantigy : Integer
@completion Duantity @ Integer

=] calActivity
(From Activities)

+ caledElementRef

0.4l
] callapleElement
(From|Commaon)
[Eg name : 5trirjg

=] RodtElement
(From Fpundation)

0.

1

0.1 g TarTe Sy
£ isCollection ; Boolean

* | + datalnputRefs

1.* | + [inputSetRefs

= InputSet
(From Data)
[Eg name : 5tring
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g isCollection : Boolean

+ dataOutputs

Figure 10.42 —-The Call Activity class diagram

A Call Actiivity can override properties and attributes of the element being called, potentially changing the behavior of

the called element based«en‘the calling context. For example, when the Call Activity defines one or morg
ResourcelRole elements; the elements defined by the CallableElement are ignored and the element

defined in the

Call Activity arc used instead. Also, Events that are propagated along the hierarchy (errors and escalatipns) are

propagated |fronf the called element to the Call Activity (and can be handled on its boundary).

The Call A

ﬁ\l“‘y inherits the attributes and model associations of. Ar‘i‘i\lif-\'l (cpr—t Table 10 '1) Table 102

additional model associations of the Call Activity.

184

presents the
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Table 10.23 — CallActivity model associations

ISO/IEC 19510:2013(E)

Attribute Name Description/Usage

calledElement: CallableElement
[0..1]

The element to be called, which will be either a Process or a
GlobalTask. Other CallableElements, such as Choreography,

element.

GlubalChuJ_cugJ_thh_yTaa}\, C\lllvefs‘aﬁoﬂ,_a'ﬁd—
GlobalCommunication MUST NOT be called by the Call Cpnversation

Callable Element
Callabldg

Element is the abstract super class of all Activities that have been defined outside of a Prgcess or

Choreography but which can be called (or reused), by a Call Activity, from withina Process or Chqreography. It

MAY referg
by Call Ac|
Callabls
Callablqg

HootEement
[From Foundation]

+ calecElemanifiel N

nce Interfaces that define the service operations that it provides=~Ihe BPMN elements thgt can be called
tivities (i.e., are CallableElements) are: Process and G1obaITask (see Figure 10.43).
Elements are RootElements, which can be imported and‘used in other Definitions.|When
Elements (e.g., Process) are defined, they are contained within Definitions.

: Callabietfement
. 0.1 [Frem Common))
Callhctivity N : Shing \
[Froem Jetiaies | + inSpecihcanon InputDutputSpecfication
{Foom Diaka)
a 0.1
1
Plocess

{From Process) 1.® ) + nputsats 1. & outpulSers
& DIocem VDY * FrocenTios Inputset Dutputsat
g nlkirand - Bifokoan {Feom Data) {From Datal
3 EEvaiutably - Backean § e Thirg i Shhg

! + rputDatated 1 1 & cutputPatasaf
¢
Glofh T ask
[From frocess) ( . .
7~
\ + kiinding NP DUt pUBinding
(Feom Dinka)
= b caladeElomenty g X
+ dndrg | =
+ suppor tndinte facefots
+ooergtipniie)
Interlace .
[treen Servica] T :I.Coﬂ'ithﬂ
& N 1 51 {hvem Seivice)
s < Names [ Fing

& mokermenibationPgl ; Elsrriant

Figure 10.43 — CallableElement class diagram

& mplementabionited « Blement

The CallableElement inherits the attributes and model associations of BaseElement (see Table 8.5) through its
relationship to RootElement. Table 10.24 presents the additional attributes and model associations of the

CallableElement.
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Table 10.24 — CallableElement attributes and model associations

Attribute Name Description/Usage

name: string [0..1] The descriptive name of the element.

supportedinterfaceRefs: The Interfaces describing the external behavior provided by this element.

Interface [P

ioSpecifigation: Input The InputOutputSpecification defines the inputs and.outputs and the

OutputSpdcification [0..1] InputSets and OutputSets for the Activity.

ioBinding} InputOutput The InputOutputBinding defines a combinationzof*‘one InpytSet and

Binding [0{] one OutputSet in order to bind this to an opexrdtion defined jn an
interface.

When a CafllableElement is exposed as a Service, it has to define one or.mere InputOutputBinding
elements. An InputOutputBinding element binds one /nput and one Output’of the
InputOufputSpecification to an Operation of a Service Intexface. Table 10.25 present$ the additional
model assogiations of the TnputOutputBinding.

Table 10.25 — InputOutputBinding model associations

Attribute| Name Description/Usage

inputDataRef: Datalnput A reference to one'specific DataInput defined as part of the
InputOutputsSpecification of the Activity.

outputDataRef: DataOutput A reference to one specific DataOutput defined as part of the
InputQutputSpecification of the Activity.

operationRef: Operation Areference to one specific Operation defined as part of the Irfterface of
the“Activity.

10.3.7 Global Task

A Global|Task is ateusable, atomic Task definition that can be called from within any Process by a| Call Activity.
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] callActivity =] RootElement
(From Activities) * (from Foundation)
0..1+ caledElementRef
| callableElement
(From Commaon) £ Interface
TGt et n—— x fom e e
9 [Eg name : 5tring
* + supportedinterfaceRefs = implementationRef : Elernent
] GlobalTask
(From Process)
=] ResourceRole
" (From( Actiyities)
Eg hame : Strin
0.1 +resources | O 9
| GlobalUserTask £ GlobalManualTask £ Globalscriftrask £ GlobalBusinessRuleTask

(Flom HumanInteraction)
==Y implementdtion : String

0.1

®

=/ Rendering
(From HumanInter action)

+ renderings

Figure 10.44 — Global Tasks class diagram

(From HumanInteraction)

(from AcEi\rities)
g scriptLanguage : 5tring
g script Sfcring

(From Activities)
Eg implementation : String

The GlobdlTask inherits the attributes’and model associations of Callable Element (see Table 10.24). Table 10.26
presents th¢ additional model associations of the GlobalTask.

Table 10.26 — Global Task model associations

Attribute| Name

Description/Usage

resources: ResoutceRole [0..7]

Defines the resource that will perform or will be responsible for the
GlobalTask. In the case where the Call Activity that references this

here.

GlobalTask defines its own resources, they will override the ones defined

Types of Global Task

There are different types of Tasks identified within BPMN to separate the types of inherent behavior that Tasks might
represent. The types of Global Tasks are only a subset of standard Tasks types. Only GlobalUserTask,
GlobalManualTask, GlobalScriptTask, and GlobalBusinessRuleTask are defined in BPMN. For the sake of
efficiency in this document, the list of Task types is presented once on page 154. The behavior, attributes, and model
associations defined in that sub clause also apply to the corresponding types of Global Tasks.
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10.3.8 Loop Characteristics

Activities MAY be repeated sequentially, essentially behaving like a loop. The presence of LoopCharacteristics
signifies that the Activity has looping behavior. LoopCharacteristics is an abstract class. Concrete subclasses
define specific kinds of looping behavior.

The LoopCharacteristics inherits the attributes and model associations of BaseElement (see Table 8.5). There

are no further attributes or model associations of the T.oopCharacteristics
However, ehch Loop Activity instance has attributes whose values MAY be referenced by Expressiong. These values
are only avhilable when the Loop Activity is being executed.
Figure 10.45 displays the class diagram for an Activity’s loop characteristics, including the details of both the standard
loop and a Jnulti-instance.
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Figure 10.45 — LoopCharacteristics class diagram
The LoopCharacteristics element inherits the attributes and model associations of BaseElement (see Table 8.5),

but does not have any further attributes or model associations. However, a Loop Activity does have additional instance
attributes as shown in Table 10.27.
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Table 10.27 — Loop Activity instance attributes

Attribute Name Description/Usage

loopCounter: integer

and is automatically updated by the process engine.

The LoopCounter attribute is used at runtime to count the number of loops

Standard

The StandardLoopCharacteristics class defines looping behavior based on a boolean ¢onditiog
will loop ag long as the boolean condition is true. The condition is evaluated for every loop itération, 3
evaluated af the beginning or at the end of the iteration. In addition, a numeric cap can be-Optionally speq

number of

€ The marker for a Task or a Sub-Process that is a standard /oop MUST be &’small line with an arro
back upon itself (see Figure 10.46 and Figure 10.47).

*

Figure 10.46 — A Task object with a Standard Loop:Marker

[+

Figure 10.47 — A Sub-Process object with a Standard Loop Marker

The StandardLoopGharacteristics element inherits the attributes and model associations of Basd

Figure 8.5)
model asso

_oop Characteristics

terations MAY NOT exceed this cap.

The loop Marker MAY be used in combination with the Compensation Marker.

throughvits relationship to LoopCharacteristics. Table 10.28 presents the additional at
Ciations for the StandardLoopCharacteristics element.

1. The Activity
nd MAY be
ified. The

whead that curls

Element (see
ributes and
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Table 10.28 — StandardLoopCharacteristics attributes and model associations

Attribute Name Description/Usage
testBefore: boolean = false Flag that controls whether the loop condition is evaluated at the beginning
(testBefore = true) or at the end (testBefore = false) of the loop
| noeratuvullt.
IoopMaxi+1um: integer [0..1] Serves as a cap on the number of iterations.
IoopCondition: Expression [0..1] A boolean Expression that controls the loop. The Agtivity wll only loop

as long as this condition is true. The looping behavior MAY be
underspecified, meaning that the modeler can'simply document the
condition, in which case the loop cannot he formally executed.

Multi-Instance Characteristics

The MultiInstanceLoopCharacteristics class allows for creation of a desired number of ActiVity instances.
The instandes MAY execute in parallel or MAY be sequential. Either an Expression is used to specify pr calculate the
desired nunpber of instances or a data driven setup can be used. In that\case a data input can be specified, which is able to
handle a co]lection of data. The number of items in the collection détermines the number of Activity instdnces. This data
input can b produced by an input Data Association. The modeler can also configure this loop to contrpl the fokens

produced.
@ The marker for a Task or Sub-Process that is"amulti-instance MUST be a set of three vertical lins.

@ | If the multi-instance instances are set tobe performed in parallel rather than sequential (the is§equential
attribute set to false), then the lines of'the marker will be vertical (see Figure 10.48).

@ | If the multi-instance instances.are'set to be performed in sequence rather than parallel (the i sSgquential
attribute set to true), then the marker will be horizontal (see Figure 10.49).

€| The Multi-Instance marker MAY be used in combination with the Compensation marker.

L

Figure 10.48= = )

) L

Figure 10.49 — Activity Multi-Instance marker for sequential instances
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The MultiInstanceLoopCharacteristics element inherits the attributes and model associations of
BaseElement (see Table 8.5), through its relationship to LoopCharacteristics. Table 10.29 presents the
additional attributes and model associations for the MultiInstanceLoopCharacteristics element.

Table 10.29 — MultilnstanceLoopCharacteristics attributes and model associations

Attribute Name Description/Usage

isSequential: boolean = false This attribute is a flag that controls whether the Activity ihgtances will
execute sequentially or in parallel.

loopCardinality: Expression [0..1] A numeric Expression that controls the numbef of Activity instances
that will be created. This Expression MUST<evaluate to gn integer.
This MAY be underspecified, meaning thatthe' modeler MAY simply
document the condition. In such a case the loop cannot be [formally
executed.
In order to initialize a valid multi-instance, either the 1oopCqrdinality
Expression or the loopDatalnptut MUST be specified.

loopDatalpputRef: This ItemAwareElement isised to determine the numbef of Activity
ltemAwargElement [0..1] , e . . .

instances, one Activityznstance per item in the collection of data stored
in that TtemAwareEI'ement element.
For Tasks it is a reference to a Data Input which is part of the Activity’s
InputOutputSpecification.
For Sub-Processes it is a reference to a collection-valued Data Object
in the caontext that is visible to the Sub-Processes.
In order to initialize a valid multi-instance, either the 1oopCqrdinality
Expression or the loopDataInput MUST be specified.

loopData@utputRef: This ItemAwareElement specifies the collection of data, Wwhich will be
ltemAwargElement [0..1] ..
produced by the multi-instance.
For Tasks it is a reference to a Data Output which is part qgf the
Activity’s InputOutputSpecification.

For Sub-Processes it is a reference to a collection-valued Data Object
in the context that is visible to the Sub-Processes.

inputDatajtem{ Datalnput [0..1] A Data Input, representing for every Activity instance the gingle item of
the collection stored in the 1oopDataInput. This Data Input can be
the source of DataInputAssociation to a data input of the Activity’s
InputOutputSpecification. The type of this Data Input MUST the
scalar of the type defined for the 1oopDataInput.

outputDataltem: DataOutput [0..1] A Data Output, representing for every Activity instance the single item
of the collection stored in the 1oopDataOutput. This Data Output can
be the target of DataOutputAssociation to a data output of the
Activity’s ITnputOutputSpecification. The type of this Data
Output MUST the scalar of the type defined for the 1oopbataOutput.
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Table 10.29 — MultilnstanceLoopCharacteristics attributes and model associations

behavior: MultiinstanceBehavior = all {
None | One | All | Complex }

The attribute behavior acts as a shortcut for specifying whe
SHALL be thrown from an Activity instance that is about to

n events
complete. It

can assume values of None, One, A11, and Complex, resulting in the

following behavior:

* None: the EventDefinition which is associated through the

TTONEEvVent assocation wittbe thrown for eac imstance ¢

* One: the EventDefinition referenced through the'on

association will be thrown upon the first instance completing.

« al11: no Event is ever thrown; a token is produced after co
instances.

* Complex: the complexBehaviorDefinitions arec
determine if and which Events to throw,

For the behaviors of none and ong, a‘'default SignalEven
tion will be thrown which automatically carries the current
attributes of the MI Activity.

Any thrown Events can bé&.caught by boundary Events on
Instance Activity.

ompleting.

PEvent

mpletion of all

onsulted to

rDefini-
runtime

he Multi-

complexBehaviorDefinition:
ComplexBghaviorDefinition [0..*]

Controls when andwhich Events are thrown in case behav
complex.

ioris setto

completignCondition: Expression
[0..1]

This attribute defines a boolean Expression that when ey
true, cancels the remaining Activity instances and produce

aluated to
s a token.

oneBehaViorEventRef:
EventDefinition [0..1]

The\EventDefinition which is thrown when behavior is
and the first internal Activity instance has completed.

set to one

noneBehgviorEventRef:
EventDefinition [0..1]

The EventDefinition which is thrown when the behavid
none and an internal Activity instance has completed.

ris set to

Table 10.30

lists all instance.aftributes available at runtime. For each instance of the Multi-Instance Ac|
instance), there exists a_number of generated (inner) instances of the Activity at runtime.

tivity (outer

192
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Table 10.30 — Multi-instance Activity instance attributes

Attribute Name Description/Usage

loopCounter: integer This attribute is provided for each generated (inner) instance of the
Activity. It contains the sequence number of the generated

H £ H H 4 Y ] £ H £ + o H £ 1 th
mrotdrive, 1.C., 1T UTTo VvAlUuGT Ul SUTTIC IM1otdrioC I T, uic ”I\)Lall.le Is e

n-th instance that was generated.

numberOfinstances: integer This attribute is provided for the outer instance of the Multi-Jnstance
Activity only. This attribute contains the total number of inper
instances created for the Multi-Instance Activity.

numberOfActivelnstances: integer This attribute is provided for the outer in§tance of the Multi-lnstance
Activity only. This attribute contains:the’number of
currently active inner instances fot_ the Multi-Instance Activity. In
case of a sequential Multi-Instance Activity, this value cap’t be
greater than 1. For parallel Multi-Instance Activities, this value
can’t be greater than theMalue contained in numberOfIndtances.

numberOfCompletedinstances: This attribute is provided for the outer instance of the Multi-Jnstance
integer Activity only. This.attribute contains the number of already| com-
pleted inner jnstances for the Multi-Instance Activity.

numberOfTerminatedinstances: This attribute is provided for the outer instance of the
integer Multi-Instance Activity only. This attribute contains the ndmber of
terminated inner instances for the Multi-Instance Activity.[The sum
of numberOfTerminatedInstances,
numberOfCompletedInstances, and
numberOfActiveInstances always sums up to
numberOfInstances.

Complex Behavior Definition

This element controls-when and which Events are thrown in case behavior of the Multi-Instance Agtivity is set to
complex.

The CompllexBehaviorDefinition element inherits the attributes and model associations of BaseE|lement (see

T bl 8 5 [Tl 1021 ot ddats 1 otteloo ot 2| dal ot £ +la
able 8.5). FableHo3Hpresentstreadditonalattrbutesand-nrodelassoctattonstorthe

ComplexBehaviorDefinition element.
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Table 10.31 — ComplexBehaviorDefinition attributes and model associations

Attribute Name Description/Usage

condition: Formal Expression This attribute defines a boolean Expression that when evaluated to true,
cancels the remaining Activity instances and produces a token.

event: ImplicitThrowEvent If the condition is true, this identifies the Event that will be thrgwn (to be
caught by a boundary Event on the Multi-Instance Activity).

10.3.9 XML Schema for Activities

Table 10.32 — Activity XML schema

<xsd:element name="activity" type="tActivity"/>
<xsd:conplexType name="tActivity" abstract="true">
<xsdjcomplexContent>
<xsd:extension base="tFlowNode">
<xsd:sequence>
<xsd:element ref="ioSpecification" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="property" minOcecurs="0" maxOccurs="unbounded"/>
<xsd:element ref="datalnputAssociation" minOccurs="0" maxOccurs="unbounded'/>
<xsd:element ref="dataOutputAssociation" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="resourceRole" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="loopCharacteristics" minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="isForCompensation" type="xsd:boolean" default="false"/>
<xsd:attribute name="startQuantity" type="xsd:integer" default="1"/>
<xsd:attribute Nname="completetionQuantity" type="xsd:integer" default="1"/>
<xsd:attribute.name="default" type="xsd:IDREF" use="optional"/>
<Jxsd:extension>
</xsd:complexCantent>
</xsd:complexType>
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Table 10.33 — AdHocSubProcess XML schema

<xsd:element name="adHocSubProcess" type="tAdHocSubProcess" substitutionGroup="flowElement"/>
<xsd:complexType name="tAdHocSubProcess">
<xsd:complexContent>
<xsd:extension base="tSubProcess">
<y<d'epr1I| lence>

<xsd:element name="completionCondition" type="tExpression" minOccurs="0"
maxOccurs="1"/>

</xsd:sequence>
<xsd:attribute name="cancelRemaininglnstances" type="xsd:boolean" default="true"/>
<xsd:attribute name="ordering" type="tAdHocOrdering" default="Paralle}}/>
<xsd:extension>

</xsd:complexContent>
</xsd:complexType>

<xsd:simpleType name="tAdHocOrdering">
<xsdJrestriction base="xsd:string">

<xsd:enumeration value="Parallel"/>

<xsd:enumeration value="Sequential"/>
</xsd:restriction>

</xsd:simpleType>

Table 10.34 — BusinessRuleTask XML schema

<xsd:element name="businessRuleTask" types"tBusinessRuleTask" substitutionGroup="flowElement"/>

<xsd:complexType name="tBusinessRuleTask">
<xsdjcomplexContent>

<xsd:extension base="tTask">

<xsd:attribute name="implementation" type="tImplementation" default="##unspecified|

<xsd:extension>
</xsd:complexContent>

</xsd:complexType>

~

>
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Table 10.35 — CallableElement XML schema

<xsd:element name="callableElement" type="tCallableElement"/>
<xsd:complexType name="tCallableElement">
<xsd:complexContent>
<xsd:extension base="tRootElement">
<xsd:sequence>
<xsd:element name="supportedinterfaceRef" type="xsd:QName" minOccurs="0" maxO-
ccurs="unbounded"/>
<xsd:element ref="ioSpecification" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="ioBinding" minOccurs="0" maxOccurs="unbounded?/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:string"/>
<Jxsd:extension>
</xsd:complexContent>
</xsd:complexType>

Table 10.36 — CallActivity XML schema

<xsd:element name="callActivity" type="tCallActivity" substitutienGroup="flowElement"/>
<xsd:conplexType name="tCallActivity">

<xsdjcomplexContent>
<xsd:extension base="tActivity">
<xsd:attribute name="calledElement" type="xsd:QName" use="optional"/>
<Jxsd:extension>

</xsd:complexContent>
</xsd:complexType>

Table 10.37 — GlobalBusinessRuleTask' XML schema

<xsd:element name="globalBusinessRuleTask" type="tGlobalBusinessRuleTask" substitu-

tipnGroup="rootElement"/>

<xsd:conplexType name="tGlobalBusinessRuleTask">

<xsd:comnplexContent>

<xsd:extension base="tGlobalTask">

<xsd:attribute name="implementation" type="tImplementation" default="##unspecified|

<xsdzextension>
</xsd:.complexContent>

</xsd:corrpltercFype

~

>
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Table 10.38 — GlobalScriptTask XML schema

<xsd:element name="globalScriptTask" type="tGlobalScriptTask" substitutionGroup="rootElement"/>
<xsd:complexType name="tGlobalScriptTask">

<xsd:complexContent>

<xsd:extension base="tGlobalTask">

<ycd'cpqnpnr‘n>

<xsd:element ref="script" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="scriptLanguage" type="xsd:anyURI"/>
<xsd:extension>

</xsd:complexContent>
</xsd:complexType>

Table 10.39 — GlobalTask XML schema

<xsd:element name="globalTask" type="tGlobalTask" substitutionGroup="rootElement"/>
<xsd:conmplexType name="tGlobalScriptTask">
<xsdjcomplexContent>
<xsd:extension base="tCallableElement">
<xsd:sequence>
<xsd:element ref="resourceRole" minO¢curs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:extension>
</xsd:complexContent>
</xsd:complexType>

Table 10.40 — LoopCharacteristics XM schema

<xsd:element name="loopCharacteristics" type="tLoopCharacteristics"/>
<xsd:conplexType name="tLoopCharacteristics" abstract="true">
<xsdjcomplexContent>
<xsd:extension base="tBaseElement"/>
</xsd:complexContent>
</xsd:complexType>
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Table 10.41 — MultilnstanceLoopCharacteristics XML schema

<xsd:element name="multiinstanceLoopCharacteristics" type="tMultiinstanceLoopCharacteristics"
substitutionGroup="loopCharacteristics"/>
<xsd:complexType name="tMultiinstanceLoopCharacteristics">
<xsd:complexContent>
<xsd:extension hase="tl ninhnrnrtpriinrQ">

<xsd:sequence>

<xsd:element name="loopCardinality" type="tExpression" minOccurs="0"
maxOccurs="1"/>
<xsd:element name="loopDatalnputRef" type="xsd:QName" minOccurs="0"
maxOccurs="1"/>
<xsd:element name="loopDataOutputRef" type="xsd:QName" minOccurs="0"
maxOccurs="1"/>
<xsd:element name="inputDataltem" type="tDatalnput" minOccurs="0" maxOccurg="1"/>
<xsd:element name="outputDataltem" type="tDataOutput* minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="complexBehaviorDefinition" minOccurs="0" maxOccurs="unboyinded"/>
<xsd:element name="completionCondition" types"tExpression" minOccurs="0"
maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="isSequential" type="xsd:boolean" default="false"/>
<xsd:attribute name="behavior" type="tMultilnstanceFlowCondition" default="All"/>
<xsd:attribute name="oneBehaviorEventRef" type="xsd:QName" use="optional"/>
<xsd:attribute name="noneBehavidrEventRef" type="xsd:QName" use="optional"/>
<xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:simpleType name="tMultilnstanceFlowCondition">
<xsdfrestriction base="xsd:string">

<xsd:enumeration-value="None"/>

<xsd:enumeration-value="One"/>

<xsd:enumeration value="All"/>

<xsd:enumeration value="Complex"/>
</xsd:restriction>

</xsd:simpleType>
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Table 10.42 — ReceiveTask XML schema

<xsd:element name="receiveTask" type="tReceiveTask" substitutionGroup="flowElement"/>
<xsd:complexType name="tReceiveTask">
<xsd:complexContent>
<xsd:extension base="tTask">

<xsd-attribute name="implementation" type="timplementation" default="##\NehService"/>

<
</xsd
</xsd:cor

Table 10.4

<xsd:elen

<xsd:con]
<xsd

<

<
</xsd
</xsd:cor

xsd:extension>
:complexContent>
nplexType>

13 — ResourceRole XML schema

nent name="resourceRole" type="tResourceRole"/>

pIexTP/pe name="tResourceRole">
comp

xsd:extension base="tBaseElement">

xsd:extension>
:complexContent>
nplexType>

<xsd:attribute name="instantiate" type="xsd:boolean" default="false"/>
<xsd:attribute name="messageRef" type="xsd:QName" use="optional"/>
<xsd:attribute name="operationRef" type="xsd:QName" use="optional"/>

exContent>

<xsd:choice>
<xsd:sequence>
<xsd:element name="resourceRef* type="xsd:QName" minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="resourceRarameterBinding" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:element ref="resourceAssignmentExpression" minOccurs="0" maxOccurs="{I"/>
</xsd:choice>
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Table 10.44 — ScriptTask XML schema

<xsd:element name="scriptTask" type="tScriptTask" substitutionGroup="flowElement"/>
<xsd:complexType name="tScriptTask">

<xsd:complexContent>

<xsd:extension base="tTask">

<er‘l'qunpnr~n>

<xsd:element ref="script" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="scriptFormat" type="xsd:anyURI"/>
<Jxsd:extension>

</xsd:complexContent>
</xsd:complexType>

<xsd:element name="script" type="tScript"/>

<xsd:conplexType name="tScript" mixed="true">
<xsdjsequence>

<xsd:any namespace="##any" processContents="lax" minO¢ccurs="0"/>
</xsd:sequence>

</xsd:complexType>

Table 10.45 — SendTask XML schema

<xsd:element name="sendTask" type="tSendTask" ‘substitutionGroup="flowElement"/>
<xsd:conplexType name="tSendTask">

<xsdjcomplexContent>
<xsd:extension base="tTask">
<xsd:attribute name="implementation" type="tImplementation" default="##WebServicg"/>
<xsd:attribute name="messageRef" type="xsd:QName" use="optional"/>
<xsd:attribute name="gperationRef" type="xsd:QName" use="optional"/>
<Jxsd:extension>

</xsd:complexContent>
</xsd:complexType>

Table 10.46 — ServiceTask XML schema

<xsd:elementfame="serviceTask" type="tServiceTask" substitutionGroup="flowElement"/>
<xsd:conplexIype name="tServiceTask">
<XSd Ul IlJ:CI\CUI ItCI It
<xsd:extension base="tTask">
<xsd:attribute name="implementation" type="tImplementation" default="##WebService"/>
<xsd:attribute name="operationRef" type="xsd:QName" use="optional"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

200 © ISO/IEC 2013 - All rights reserved


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

Table 10.47- StandardLoopCharacteristics XML schema

<xsd:element name="standardLoopCharacteristics" type="tStandardLoopCharacteristics"/>
<xsd:complexType name="tStandardLoopCharacteristics">
<xsd:complexContent>
<xsd:extension base="tLoopCharacteristics">
<x<d'epr1I| lence>

<xsd:element name="loopCondition" type="tExpression" minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="testBefore" type="xsd:boolean" default="false"/>
<xsd:attribute name="loopMaximum" type="xsd:integer" use="optional"/>
</xsd:extension>

</xsd:complexContent>
</xsd:complexType>

Table 10.48 — SubProcess XML schema

<xsd:element name="subProcess" type="tSubProcess" substitutionGroup="flowElement"/>
<xsd:conplexType name="tSubProcess">
<xsdjcomplexContent>
<Ixsd:extension base="tActivity">
<xsd:sequence>
<xsd:element ref="laneSet" minOccuts="0" maxOccurs="unbounded"/>
<xsd:element ref="flowElement" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="artifact" min@ecurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="triggeredByEvent" type="xsd:boolean" default="false"/>
<xsd:extension>
</xsd:complexContent>
</xsd:complexType>

Table 10.49 — Task XML schema

<xsd:element namez="task" type="tTask" substitutionGroup="flowElement"/>
<xsd:conplexType-name="tTask">
<xsdjcomplexContent>
<xsd:extension base="tActivity"/>
</xsd:complexContent>
</xsd:complexType>
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Table 10.50 — Transaction XML schema

<xsd:element name="transaction" type="tTransaction" substitutionGroup="flowElement"/>
<xsd:complexType name="tTransaction">

<xsd:complexContent>

<xsd:extension base="tSubProcess">

<xsd:attribute name="methaod" typp="fTrnnan‘tinnl\llpthnd" rlpfm|It="(‘nmpnncntp"/>
<xsd:extension>

</xsd:complexContent>
</xsd:complexType>

<xsd:simpleType name="tTransactionMethod">
<xsdjrestriction base="xsd:string">

<xsd:enumeration value="Compensate"/>

<xsd:enumeration value="Image"/>

<xsd:enumeration value="Store"/>
</xsd:restriction>

</xsd:simpleType>

10.4 Iltems and Data

A traditiongl requirement of Process modeling is to be able to model the items (physical or information|items) that are
created, mapipulated, and used during the execution of a'Process. An important aspect of this is the ability to capture
the structurp of that data and to query or manipulate that structure.

BPMN doep not itself provide a built-in model for-describing structure of data or an Expression languape for querying
that data. Instead it formalizes hooks that allow-for externally defined data structures and Expression languages. In
addition, BPMN allows for the co-existene¢tof multiple data structure and Expression languages within the same
model. The|compatibility and verification.of these languages is outside the scope of this International Stahdard and
becomes thg responsibility of the tool vendor.

BPMN des]gnates XML Schemayjand XPath as its default data structure and Expression languages respectively, but
vendors arg free to substituté their own languages.

10.4.1 Data Modeling

A traditiongl requirement of Process modeling is to be able to model the items (physical or information|items) that are
created, manipulated, and used during the execution of a Process.

This requirement is realized in BPMN through various constructs: Data Objects, ltemDefinition, Properties, Data
Inputs, Data Outputs, Messages, Input Sets, Output Sets, and Data Associations.

Item-Aware Elements

Several elements in BPMN are subject to store or convey items during process execution. These elements are referenced
generally as “item-aware elements.” This is similar to the variable construct common to many languages. As with
variables, these elements have an TtemDefinition.
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The data structure these elements hold is specified using an associated ITtemDefinition. An ItemAwareElement
MAY be underspecified, meaning that the structure attribute of its ITtemDefinition is optional if the modeler does
not wish to define the structure of the associated data.

The elements in the specification defined as item-aware elements are: Data Objects, Data Object References, Data
Stores, Properties, Datalnputs and DataOutputs.

[ itemDefinition «enumeration»
(From Common) ItemKind
g itemkind] : Ttemkind (From Cammon)
g structurgRef : Element = Physical
g isCallectipn : Boolean = Inforrmation

0.1 |+ itemSubjectRef

=] BaseElement | DataState
(from Foundation) (From Daka)
|_q3id : String [Eg name : 5tring

+ dataState g, .1

1
| ItemAwareElement
(from Data)
= Propert ] Datalnput | pataoutput | | DataStore =] DataStoreReference
(From Data) (from Data) (from Data) ' (from Data) (from Data)
[Eg name : 5tring [Eg name : 5tring [Eg name : String N [Eg name : 5tring
[Eg isCollection ; Boolean g isCollection ; Bislean [Eg capacity © Integer
2y £ istnlimited : Boolean
- 0..1 '+ dataStoreRef *
[l pataObject 1 * | E DataObjectReference
(From Data) (From Data)

2 isqollection : Boclean T dataObjectRef

Figure 10.90 — ItemAware class:diagram

The ItemAwareElement ¢lement inherits the attributes and model associations of BaseElement (se¢ Table 8.5).
Table 10.51 presents the) additional model associations of the TtemAwareElement element.

Table 10[.51 < ItemAwareElement model associations

Attribute Name————DBeseriptionfdsage

itemSubjectRef. ltemDefinition [0..1] | gpecification of the items that are stored or conveyed by the
ItemAwareElement.

dataState: DataState [0..1] A reference to the DataState, which defines certain states for the data
contained in the Item.
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Data Objects

The primary construct for modeling data within the Process flow is the DataObject element. A DataObject has a
well-defined lifecycle, with resulting access constraints.

DataObject

The Data Object class is an 1tem -aware element Data Object elements MUST be contained w1th1n Process or Sub-

Process ¢l

a way to refise Data Objects in the same dlagram They can specify different states of the same Datg
different pdints in a Process. Data Object Reference cannot specify item definitions, and Data-Obje

References are
Object at
ts cannot

specify statps. The names of Data Object References are derived by concatenating the name of the referenced Data
Data Objeft the state of the Data Object Reference in square brackets as follows: <Data Qbject Namg> [ <Data

Object Refgrence State> |.

(from Foundation)
[Egid : String

| AlowElement
(From Common)
[Eg name : Strirjg

=] DataObject
(from Data)
[Eg i4Collection : Boolean

=| BaseElement

| itemDefinition
(From Common)
[Eg itemkind : Ttemkind
[Eg structureRef ; Element
[Eg isCollection : Boolean

+ itemSubjectRef

5
0.1
\
| w

= ItemAwareElement

(I’]‘om D_ata]l

+ documentation % tekt : String

+ dataState

0.

1 * | DataObjectReference

- e N

+ dataObjectRef

Figure 10.91 — DataObject class diagram

(from Data)

1

] Dotufmentation
(Fram\Foundation)

* [ieg textromat : Stiing

«enumeration:
[=] ItemKind
(From Common)
= Physical
= Information

] DataState
(From Data)
[Eg name : 5tring

The Dataquect element inherits the attributes and model associations of FlowElement (see Table 8.44) and

ItemAwareElement (lable 10.52). Table 10.54 presents the additional attributes ot the DataObject element.
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Table 10.52 — DataObject attributes

Attribute Name Description/Usage

isCollection: boolean = false Defines if the Data Object represents a collection of elements. It is needed
when no itemDefinition is referenced. If an itemDefinition is
referenced, then this attribute MUST have the same value as the
isCollection attribute of the referenced itemDefinitionl. The default
value for this attribute is false.

The Data Qbject Reference clement inherits the attributes and model associations of ItemAwareElement (Table
10.52) and [FlowElement (see Table 8.44). Table 10.53 presents the additional attributes ¢fthe Data Opject
Reference clement.

Table 10[.53 — DataObjectReference attributes and model associations

Attribute Name Description/Usage
dataObjgctRef: DataObject The Data Object referenced by,the Data Object Reference.
States

Data Objeft clements can optionally reference a DataState element, which is the state of the data contained in the

Data Objeft (see an example of DataStates used for\Data Objects in Figure 7.8). The definition of these states, e.g.,
possible values and any specific semantic are out of scope of this International Standard. Therefore, BPMN adopters can
use the Stafe element and the BPMN extensibility. capabilities to define their states.

The Datadtate element inherits the attributeSyand model associations of BaseElement (see Table 8.§). Table 10.54
presents th¢ additional attributes and model fassociations of the DataObject element.

Table 10[.54 — DataState attributes and model associations

Attribute Name Description/Usage

name: stfing Defines the name of the DataState.

Data Objefts representing a Collection of Data

A DataObj ctement that references an LtembDer 11 t1ion marked as collection has to be visualized differently,
compared to single instance data structures. The notation looks as follows:

Single instance (see Figure 10.52 )
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Figure 10.52 — A DataObject

Collection (see Figure 10.53 )

Figure 10.33 — A DataObject that is a collection

Visual representations of Data Objects

Data Objeft can appear multiple times in a Process diagram. Each of these appearances references thel same Data
Object insfance. Multiple occurrences of a Data Object in a diagranitare allowed to simplify diagram cpnnections.

Lifecycle and Accessibility
The lifecycle of a Data Object is tied to the lifecycle of ity parent Process or Sub-Process. When a Process or
Sub-Procéss is instantiated, all Data Objects contained within it are also instantiated. When a Process or Sub-

Process igstance is disposed, all Data Object instakees contained within it are also disposed. At this ppint the data
within thes¢ instances are no longer available.

The accessipility of a Data Object is driven by-its lifecycle. The data within a Data Object can only befaccessed when
there is gudranteed to be a live Data Object instance present. As a result, a Data Object can only be adcessed by its
immediate parent (Process or Sub-Process), or by its sibling Flow Elements and their children, including Data
Object References referencing the Data Object.

For examplp - Consider the follow structure:

Prgcess A
Data objeet 1
Task A
Sub-process A
Data object 2
Task B
Sub-process B
Data object 3
Sub-process C
Data object 4
Task C

Task D
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“Data object 1” can be accessed by “Process A,” “Task A,” “Sub-Process A,” “Task B,” “Sub-Process B,” “Sub-Process

C,” “Task C,” and “Task D.”

“Data object 2” can be accessed by: “Sub-Process A” and “Task B.”

“Data object 3” can be accessed by: “Sub-Process B,” “Sub-Process C,” “Task C,” and “Task D.”

“Data object 4” can be accessed by: “Sub-Process C” and “Task C.”

Data Stores

A DataStpre provides a mechanism for Activities to retrieve or update stored information thatewill pefsist beyond the

scope of the Process. The same DataStore can be visualized, through a Data Store Reference, in

places in the Process.

The Data $tore Reference is an TtemAwareElement and can thus be used as the source or target fo
Associatipn. When data flows into or out of a Data Store Reference, it is effectively flowing into or

DataStore that is being referenced.

The notatiop looks as follows (see Figure 10.54):

Data
Store

Figure 10.94 — A Data Store

HseElenmend
{Fom Foundation)

Ea  Srrg

FlawElement
oM Comimen]
& namer - SEfing

| DafastorgRetirence

Docummentation

+ dOOUMENEINOR N [from Foundation}
7~ N\ Lg tout | Sting

= & trutFormat @ String

1 Mbemfow arel el

ST SO
U Teemiind
{Fram Comman)

= Pl

= Informaton

| ThemDelinition
+ iLernSubjecitel [Frem Cemmen)
& bernbing : Ttembied
- 0.1 g shuckuraiaf @ Glamant
Elalaction | Banlean

{lveim Daka)
(froyfl Dbkl
) Datastore
+ dataStorefal [From Cuaka)

.l

G Ny ¢ String
s Capacity - Intoger
L ELinkmited : Boclean

Figure 10.55 — DataStore class diagram
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The DataStore element inherits the attributes and model associations of FlowElement (see Table 8.44) through its
relationship to RootElement, and TtemAwareElement (see Table 10.51). Table 10.55 presents the additional
attributes of the DataStore element.

Table 10.55 — Data Store attributes

Attribute Name Description/Usage
name: stfing A descriptive name for the element.
capacity| integer [0..1] Defines the capacity of the Data Store. This is notfnieeded if the

isUnlimited attribute is set to true.

isUnlimited: boolean = false If isunlimited is set to true, then the capacity of a Data Store is set as
unlimited and will override any value of thé capacity attribyte.

The Data $tore Reference clement inherits the attributes and model associations of FlowElement (spe Table 8.44)
and ITtemAwareElement (see Table 10.51). Table 10.56 presents the additional model associations of the Data Store
Reference clement.

Table 10,56 — Data Store attributes

Attribute Name Description/Usage
dataStorpRef: DataStore Provides the reference to a global Datastore.
Propertie$

Properties, |ike Data Objects, are item*aware elements. But, unlike Data Objects, they are not visually|displayed on a
Process djagram. Certain flow elements MAY contain properties, in particular only Processes, Activities, and
Events MAY contain Properties.

The Propdgrty class is a DatakElement element that acts as a container for data associated with flow ¢lements.
Property|elements MUST be contained within a FlowElement. Property elements are not visually|displayed on a
Process djagram.
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(From Data)
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] ttembDefinition
(From Common)
[Eg iternkind © Ttemkind
- 0..1 | EgstructureRef : Element
g isCollection : Boolean

+ itemSubjectRef

«enumeration:»

[E] ItemKind

(Frgm Process)
g processType @ ProcessType
g isClosed : Poolean .1 "
g isExecutaljle : Boolean

+ properties

| Activity

(Frgm Activities)
[Eg, isForCompgnsation Boaolean
[Eg startQuanfity : Integer 0.1 *
|_|.—C;,c0mpleti0 Quantity : Integer

+ properties

H Event + properties

frpm Events)

0.1 *

Figure 10.86 — Property class diagram

The Propdrty element inherits the attributes and model associations of TtemAwareElement (Table 1
10.54 presents the additional attributes of the Property{element.

Table 10{.57 — Property attributes

= Property
(From Diata)

[Eg name : 5tring

(From Common)
= Physical
= Information

0.51). Table

Attribute Name

Description/Usage

name: stfing

Defines the name of the Property.

Lifecycle and Accessibility

The lifecycle of a Propextyis tied to the lifecycle of its parent Flow Element. When a Flow Elemq
all Propexties contained by it are also instantiated. When a Flow Element instance is
instances eontained by it are also disposed. At this point the data within these instances are 1

instantiated|
Property
available.

The accessibilify of a Property is driven by its lifecycle. The data within a Property can only be accessed|

nt is
lisposed, all
o longer

when there is

guaranteed

0 D¢ a 1ive PTOperty i7isiarnce present. As a result, @ Property can only be accessed by its parent Process,

Sub-Process, or Flow Element. In case the parent is a Process or Sub-Process, then a property can be accessed by
the immediate children (including children elements) of that Process or Sub-Process. For example, consider the

following structure:

Process A
Task A
Sub-Process A
Task B
Sub-Process B
Sub-Process C
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Task C
Task D

The Properties of “Process A” are accessible by: “Process A,” “Task A,” “Sub-Process A,” “Task B,” “Sub-Process

B,” “Sub-Process C,” “Task C,” and “Task D.”

The Properties of “Sub-Process A” are accessible by: “Sub-Process A” and “Task B.”

The Properties of “Task C” are accessible by: “Task C.”

Data Inputs and Outputs

Activities pnd Processes often need data in order to execute. In addition they can produce datda daring ¢r as a result of
execution. Pata requirements are captured as Data Inputs and InputSets. Data that is produced is captured using
Data Outpluts and OutputSets. These elements are aggregated in a TnputOutputSpecification class.

Certain Activities and CallableElements contain a InputOutputSpecification element to d¢scribe their
data requirgments. Execution semantics are defined for the InputOutputSpecifitation and they apply the same

way to all glements that extend it. Not every Activity type defines inputs and_6utputs, only Tasks,

CallableElements (Global Tasks and Processes) MAY define theirdata requirements. Embedded Sub-
Processeg MUST NOT define Data Inputs and Data Outputs directly;however they MAY define therp indirectly via

MultiInsftanceLoopCharacteristics.
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] Documentation
(From Foundation)
[Eg text @ String
[Eg textFormat @ String
+ documentation | *

1
& BaseElement
(From Foundation)

g id : String

] Inputspt
(From Data

[Eg name : String

+ dataOutputRefs

1.* + datalnputRefs NS
patalnput ] DataOutput . 1. 7 & outputdet
+ finputSetRefs * {From Data) {From Data) + foutputSetRefs  (from Data
X [Eg name : String [Eg name : String ) [Eg name : Strinp
* + optionallnputRefs g isCallection : Boolean g isCallection : Boolean '+ optionaloutputRefs y )
+ JoutpatSetwithOptional

-

+| finputSetWithOptional
+ whileExetutingOutputRefs*

*  + whileExecutingInputRefs ~\ N
"

- * +JoutputSetWithwhileExecuting
) «+ [inputSetwithwhileExecuting + datalnputs | * + dataOutputs
+ inputSets | 1.. 1..*+ outpufSets
] itemAwareElement
(From Data)
I
N
1 ! ! 1
Q InputOutputSpecification
(From Daka)
+ ioSpecification /0.1 \\ + inSpecification’|0..1
0.1
C Activity 0.1
(From Activities) ] callableElement
[E¢} isForCompensation : Boolean ' (from Common}
5 startQuantity : Integer [Eg name : String
5 completionQuantity : Integer ¥
0.1 0,18
\
+ datalnputAsgociations . \. + dataOutputAssociations
] DataInpufAssociation {—/Data0utputAssociation
(From [pata) \ (from Data)

Figure 10.5

The Input

7 — InputOutputSpecification class diagram

OurputSpecification element inherits the attributes and model associations of BaseFE 1|

ement (see

Table 8.5). Figure 10.54 presents the additional attributes and model associations of the
InputOutputSpecification element.
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Table 10.58 — InputOutputSpecification Attributes and Model Associations

Attribute Name Description/Usage

inputSets: InputSet [1.."] A reference to the InputSets defined by the
InputOutputSpecification. Every

. . : T T Pate N <] ol 4
IHNPULUULPULOPECLLIICALLIOII VMIUOT UCTTT dl Icast UTc inputSet.

outputSgts: OutputSet [1.."] A reference to the OutputSets defined by the
InputOutputSpecification. Every Data Interface MUST define
at least one OutputsSet.

datalnputs: Datalnput [0.."] An optional reference to the Data Inputs of the
InputOutputSpecification. If the ZnputOutputSpecjfication
defines no Data Input, it means no data is REQUIRED to start the

Activity. This is an ordered set.

dataOutputs: DataOutput [0.."] An optional reference to the Data Outputs of the
InputOutputSpecification. If the InputOutputSpecification
defines no Data Output) it‘means no data is REQUIRED to finish the

Activity. This is an ordered set.

Data Input

A Data Input is a declaration that a particular kind-of data will be used as input of the
InputOutjputSpecification. There may be'multiple Data Inputs associated with an
InputOutjputSpecification.

The Data Ipput is an item-aware element(Data Inputs are visually displayed on a Process diagram to ghow the inputs
to the top-l¢vel Process or to show the iriputs of a called Process (i.c., one that is referenced by a Call Activity, where
the Call Agtivity has been expanded to show the called Process within the context of a calling Procesgs).

€ Visualized Data Inputs)have the same notation as Data Objects, except that they MUST contain p small,
urfilled block arrow:(see Figure 10.58).

€ Data Inputs MAY have incoming Data Associations:

€| IftheData Input is directly contained by the top-level Process, it MUST not be the target of Data
Associations within the underlying model. Only Data Inputs that are contained by Activitips or
Events MAY be the target of Data Associations in the model.

& I the Process is being called from a Call Activity, the Data Associations that target the Data
Inputs of the Call Activity in the underlying model MAY be visualized such that they connect to the
corresponding Data Inputs of the called Process, visually crossing the Call Activity boundary. But note
that this is visualization only. In the underlying model, the Data Associations target the Data Inputs of
the Call Activity and not the Data Inputs of the called Process.
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Figure 10.58 — A Datalnput
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The “optiohal” attribute defines if a Datalnput is valid even if the state is “unavailable.” The defaulty
the value of this attribute is true, then the execution of the Activity will not begin until a value is assign
Datalnput|element, through the corresponding Data Associations.

States

ed to the

Datalnput|elements can optionally reference a DataState element, which is the state of the data contgined in the

Datalnput

capabilities|to define their states.

| temAwareElement
(From Data)

| DataStat]
(From Data)

Egname : SING |, datastate

1]

0.1 1

] Datalnput
(from Data)

[Eg name ; String

[Eg isCollection | Boolean

"

+ datalnputRef§ =« + whileExecutingInputRefs

+ finputSetReffs ¢ = *

| InputSet
(from Data)

g name : Strihg

Figure 10.99 — Data Input\class diagram

The Datalnput clemient inherits the attributes and model associations of BaseElement (see Table 8.5)

The definition of these states, e.g., possible values, and any specific sefnantics are out of sco
Internationgl Standard. Therefore, BPMN adopters can use the DataState element and the BPMN exte

\
* + optionallnputRefs

+ finputSetWithWhileExesuting®+ finputSetWithOptional

+ itemSubjectRef | 0..1

] temDefinition
(from Common)
[Eg itemkind : Itemkind
[Eg structureRef : Elernent
[Eg isCollection : Boolean

“«enumerations
(] ItemKind
(From Common)
=1 Physical
=1 Information

pe of this
nsibility

and

ItemAwareElement (Table 10.52). Table 10.59 presents the additional attributes and model associations of the

Datalnput|clemment.
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Table 10.59 — Datalnput attributes and model associations

Attribute

Name Description/Usage

name: stri

ng [0.1] A descriptive name for the element.

inputSetRefs: InputSet [1..%]

A DatalInput is used in one or more InputSets. This attribute is

derived from the InputsSets.

inputSetw

ithOptional: InputSet [0."] | Each rnputsSet that uses this DataInput can determine if

bute lists those ITnputsSets.

the Activity

can start executing with this DataInput state in funavailable.” This attri-

Inputset [0

inputSetWithWhileExecuting:

Each InputsSet that uses this DataInpdt,can determine if
can evaluate this DataInput while exeCuting. This attribute
InputSets.

]

the Activity
lists those

isCollecti

bn: boolean = false Defines if the Datalnput represents a collection of elements.
when no itemDefinition isfeferenced. If an itemDefin|
referenced, then this attribute MUST have the same value a
isCollection attribute of the referenced itemDefiniti

default value for this.attribute is false.

It is needed
itionis

5 the

n. The

Data Outp

A Data O\
InputOut
InputOut

The Data (
show the ot
expanded t

¢ Vi

¢ D
L 4
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ut

tput is a declaration that a particular kind“of data can be produced as output of the
putSpecification. There MAY be multiple Data Outputs associated with a
putSpecification.

itputs of the Process (i.ej.one that is referenced by a Call Activity, where the Call Activity
show the called Process within the context of a calling Process).

sualized Data Outputs have the same notation as Data Objects, except that they MUST contai

ﬁlr:d block arrow, (see Figure 10.60).

ta OutputsXIMAY have outgoing DataAssociations.

If the Data Output is directly contained by the top-level Process, it MUST not be the source
Associations within the underlying model. Only Data Outputs that are contained by Activ

Dutput is an item-aware elenient. Data Output are visually displayed on a top-level Proces$ diagram to

has been

n a small,

of Data
ties or

Events MAY be the target of Data Associations in the model.

If the Process is being called from a Call Activity, the Data Associations that target the Data

Outputs of the Call Activity in the underlying model MAY be visualized such that they conn

ect to the

corresponding Data Outputs of the called Process, visually crossing the Call Activity boundary. But

note that this is visualization only. In the underlying model, the Data Associations originate
Outputs of the Call Activity and not the Data Outputs of the called Process.

the Data
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Figure 10.60 — A Data Output

States
DataOutpuit elements can optionally reference a DataState element, which is the state of the data corjtained in the
DataOutpuit. The definition of these states, e.g., possible values, and any specific semantics are.out of s¢ope of this
Internationgl Standard. Therefore, BPMN adopters can use the DataState element and the BPMN extensibility
capabilities|to define their states.
El pataState 0.1 1 H itemAwareElement
(from Data (From Data) S\
Egname : Stfing | + dataState *
+ itemSubjectRef | 0..1
L DataOutput | temDefinition
{From Data) (From Common)
53 name : Strin [Eg itemkind : Ttemkind
g isCallection :|Boolean g structureRef : Element
g isCollection : Boolean
+ dataOutputRefs « + optionalOutputRefs | * * |+ whileExecUtingOutputRefs
«enumeration»
[=] ItemKind
(From Common)
= Physical

+ foutput
[E¢ hame : Strin|
Figure 10.6

The Datad
ItemAwar]
DatalInpy

= Information

M

etRefs 1." + foutputSetWithOptional ™

| outputSet
(From Data)

* + JoutputSetwithWhieExeruting

]

1 — Data Output class diagram

utput e¢lement inherits the attributes and model associations of BaseElement (see Table 8
cElement (Table 10.52). Table 10.60 presents the additional attributes and model associatiof
t element.

5) and
hs of the
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Table 10.60 — DataOutput attributes and associations

Attribute Name Description/Usage
name: string [0..1] A descriptive name for the element.
outputSetRefs: OutputSet [1.."] A DataOutput is used in one or more OutputSets. This attribute is

derived from the OutputsSets.

%ut*putSetwithOptionaI: OutputSet Each outputSet that uses this Dataoutput can determine if the
[0-71 Activity can complete executing without producingithis DataInput.
This attribute lists those OutputsSets.

‘C’)Uttputtgﬁttvgiti‘w""9Exe°“ti“9: Each outputsSet that uses this DataInput can determing if the
utputSet [0.7] Activity can produce this DataOutputWwhile executing. This attribute
lists those OutputsSets.

isCollection: boolean = false Defines if the DataOutput represents a collection of elements. It is
needed when no itemDefinition is referenced. If an
itemDefinition is peferenced, then this attribute MUST have the
same value as the ©sCollection attribute of the referenced
itemDefinition~The default value for this attribute is false.

The following describes the mapping of data inputs and eutputs to the specific Activity and Event impl¢gmentations.

Service Tgsk Mapping

If the Servjce Task is associated with an Operation, there MUST be a Message Data Input on the |Service Task
and it MUST have an itemDefinition equivalent to the one defined by the Message referred to by fhe
inMessageRef attribute of the operation. If the operation defines output Messages, there MUST be a single Data
Output andl it MUST have an itemDefinition equivalent to the one defined by Message referred tg by the
outMessalgeRef attribute of the-Operation.

Send Task Mapping

If the Send Task is associated with a Message, there MUST be at most inputSet set and at most one [Data Input on
the Send Tﬁsk. If the‘Data Input is present, it MUST have an itemDefinition equivalent to the one|defined by the
associated Message. If the Data Input is not present, the Message will not be populated with data at ¢xecution time.

Receive Task Mapping

If the Receive Task is associated with a Message, there MUST be at most outputSet set and at most one Data
Output on the Receive Task. If the Data Output is present, it MUST have an i temDefinition equivalent to the
one defined by the associated Message. If the Data Output is not present, the payload within the Message will not
flow out of the Receive Task and into the Process.

User Task Mapping

User Tasks have access to the Data Input, Data Output and the data aware elements available in the scope of the
User Task.
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Call Activity Mapping

The DataInputs and DataOutputs of the Call Activity are mapped to the corresponding elements in the

Callable

Element without any explicit DataAssociation.

Script Task Mapping

Script Tasks have access to the Data Input, Data Output and the data aware elements available in the scope of the

Script Ta

k

Events

If any of th
a Messagq

If th
Eve
Eve
COIT{

For ¢
Ite
asso
Esc
is ng
and

InputSet

An Input
InputOut
An Input
multiple I

An “empty’]
executing (

InputSet
included d¢

t EventDefinitions for the Event is associated with an element that has an Ttémbéefinj
,Escalation, Error, or Signal), the following constraints apply:

b Event is associated with multiple EventDefinitions, there MUST be one Data Input (in t
hts) or one Data Output (in the case of catch Event) for each EventDefiniition. The order

sponds with which EventDefinition.

ach EventDefinition and Data Input/Output pair, if the Data Input/Output is present, it
mDefinition equivalent to the one defined by the Message, Escalation, Error, or Sig:
biated EventDefinition. In the case of a throw Eventif the Data Input is not present, the N
blation, Error, or Signal will not be populated with data. In the case of a catch Event, if th
t present, the payload within the Message, Escalation, Error, or Signal will not flow ou
nto the Process.

Eet is a collection of DataInput elements that together define a valid set of data inputs for
putSpecification. An InputOQutputSpecification MUST have at least one Inpul
Bet MAY reference zero or more DataInput elements. A single DataInput MAY be assd
putSet elements, but it MUST always be referenced by at least one InputSet.

InputSet, one that references no DataInput elements, signifies that the Activity requires
his implies that eithefthere are no data inputs or they are referenced by another input set).

elements are contained by InputOutputSpecification elements; the order in which the]
fines the ordér-in which they will be evaluated.

tion (such as

he case of throw
of the

htDefinitions and the order of the Data Inputs/Outputs determing.which Data Input/Output

MUST have an
hal on the
[essage,

e Data Output
t of the Event
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tSet element.
ciated with
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= BaseElement = Documentation
. (Fl:om Foundation) + documentatian (From Foundation)
Egid : String [Eg text @ Sting
1 * [Eg, textFormat : String
O InputSet * * £ OutputSet
(From Data) - (From Data)
+ inputSetRefs _.
g name : String P + outputSetRefs | E& name @ String
1. . *
+ inputSets
W+t lnputSetRefs + [inputSetWithOptional "
1. + finputSetwithwhieExeruting
1
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P + optionallnputRefs | * anp €

Q InputOutputSpecification
(From Data)

= pataInput N
(From Data)
[Eg name : Strihg

+ datalnputs
g isCollection|: Boolean P

Figure 10.62 — InputSet class diagram

The InpufSet element inherits the attributes and model association$of BaseElement (see Table 8.5)] Table 10.61
presents thg additional attributes and model associations of the TnputSet element.

Table 10.61 — InputSet attributes and model associations

Attribute| Name Description/Usage

name: strihg [0..1] A descriptivename for the input set.

datalnputRefs: Datalnput [0..] The Dat&Input elements that collectively make up this data refjuirement.
E:)l".tj]""a"”PUtRefs Datalnput The'DatalInput elements that are a part of the InputSet that fan be in the

state of “unavailable” when the Activity starts executing. This agsociation
MUST NOT reference a DataInput thatis not listed in the
datalInputRefs.

\IlDVh“tI%Exe( 3ti:19|nPUtRef55 The DataInput elements that are a part of the InputSet that gan be evalu-
atalnput [0..7] ated while the Activity is executing. This association MUST NOT reference a
DataInput thatis notlisted in the dataInputRefs.

outputSetRefs” OutputSet [0..] Specifies an Input/Output rule that defines which outputset islexpected to
be created by the Activity when this InputSet became valid.

This attribute is paired with the inputSetRefs attribute of OutputsSets.
This combination replaces the TORules attribute for Activities in BPMN 1.2.

OutputSet

An OutputSet is a collection of DataOutputs elements that together can be produced as output from an Activity or
Event. An InputOutputSpecification element MUST define at least OutputSet element. An OutputSet
MAY reference zero or more DataOutput elements. A single DataOutput MAY be associated with multiple
OutputSet elements, but it MUST always be referenced by at least one OutputSet.
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An “empty” OutputsSet, one that is associated with no DataOutput elements, signifies that the ACTIVITY produces

no data.

The implementation of the element where the OutputSet is defined determines the OutputSet that will be produced.
So it is up to the Activity implementation or the Event, to define which OutputSet will be produced.

=] BaseElement

(from Data)
[Eg name : 5trng

1.* + fodtputSetRefs + foutputSetWithOptional | ™

* |+ cataOutputRefs  + optionalOutpl

| DataOutput
(from Data)

[Eg name : 5tring

[Eg isCollection|: Boolean

utRefg *

Figure 10.63 — OutputSet class diagram

-

+ outputSetRefs 4 jnputsetR
1. . w*

+ outputSets

+ foutputSetWithWhileExecuting

+ whileExecutingOutputRefs
. ap= Input

<\
+ dataOutputs )

UluulruulldE'L'l'Ull,l Q(Fn""'F"“ - )
g id : String X rom Foundation
ke + documentation o text : Sting
1 * g, tewtFormat @ String
H outputset * *

| InputSet
aft (From Diata)

5 name ¢ String

OutputSpecification
(From Data)

The OutpytSet element inherits the attributes and model associations of BaseElement (see Table 8.5). Table 10.62
presents th¢ additional attributes and model associations of the OutputSet element.
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Table 10.62 — OutputSet attributes and

model associations

Attribute Name

Description/Usage

name: stri

ng [0..1] A descriptive name for the input set.

dataOutputRefs: DataOutput [0..%]

The DataOutput elements that MAY collectively be outputted.

optionalOlutputRefs: DataOutput [0..%]

The DataOutput elements that are a part of the Output sé
have to be produced when the Activity completes executir]

dataOutputRefs.

t that do not
g. This asso-

ciation MUST NOT reference a DataOutput that is'not lisfed in the

whileExed
DataOutpl

utingOutputRefs:

(0. The DataOutput elements that are a part of the Outputs

be produced while the Activity is exeedting. This associati
NOT reference a DataOutput thatis not listed in the

et that can
bn MUST

dataOutputRefs.
inputSetRefs: InputSet [0.."] Specifies an Input/Outputrule’that defines which Inputset has to
become valid to expectthe creation of this OutputsSet. This attribute is
paired with the outputSetRefs attribute of Inputsets. This combina-
tion replaces the‘TORules attribute for Activities in BPMN 1.2.
Data Assdciations
Data Assdciations are used to move data betwe¢ti-Data Objects, Properties, and inputs and outpyts of

Activities,

no direct efffect on the flow of the Process:

The purpos
push the ou

DataAsso

The Data
pushed into
the source

The Item]

Processes, and GlobalTasks.fokens do not flow along a Data Association, and as a 1

b of retrieving data from Data '‘Objects or Process Data Inputs is to fill the Activities iny

Ciation
ssociationlClass is a BaseElement contained by an Activity or Event, used to model

or pulled-from item-aware elements. DataAssociation elements have one or more sourcq
f the assoeiation is copied into the target.

efinition from the souceRef and targetRef MUST have the same ItemDefiniti

b

psult they have

uts and later

tput values from the execution of the Activity back into Data Objects or Process Data Outputs.

ow data is
s and a target;

n or the

DataAsso

target TtemDefinition.
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Figure 10.64 — DataAssociation class diagram

Optionally,
Figure 10.65 and Figure 10.66).

.............................. >

Figure 10.65 — A Data Association

Research
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Write Text

Data Associations can be visually represented inthe diagram by using the Association connector style (see

Figure 10.66 — A Data Association used for an Outputs and Inputs into an Activities

The core concepts of a DataAssociation are that they have sources, a target, and an optional transformation.

When a data association is “executed,” data is copied to the target. What is copied depends if there is a transformation

defined or not.

If there is no transformation defined or referenced, then only one source MUST be defined, and the contents of this source

will be copied into the target.
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If there is a transformation defined or referenced, then this transformation Expression will be evaluated and the result
of the evaluation is copied into the target. There can be zero (0) to many sources defined in this case, but there is no
requirement that these sources are used inside the Expression.

In any case, sources are used to define if the data association can be “executed,” if any of the sources is in the state of
“unavailable,” then the data association cannot be executed, and the Activity or Event where the data association is
defined MUST wait until this condition is met.

O c arway

Data Assqtiza 7 ;
be executed. Activities define two sets of data associations, while Events define only one.

fops are going to

For Events, there is only one set, but they are used differently for catch or throw Events. For a datch Ejvent, data
associationg are used to push data from the Message received into Data Objects and propexties. For a {hrow Event,
data associdtions are used to fill the Message that is being thrown.

As DataAsqgociations are used in different stages of the Process and Activity lifecy¢le, the possible soufces and targets
vary according to that stage. This defines the scope of possible elements that can be/teferenced as source [and target. For
example: when an Activity starts executing, the scope of valid targets include the \Activity data inputs, while at the end
of the Actiyity execution, the scope of valid sources include Activity data gutputs.

The Datalssociation element inherits the attributes and model associations of BaseElement (see Table 8.5). Table
10.63 presets the additional model associations of the DataAssogddtion element.

Table 10.¢3 — DataAssociation model associations

Attribute| Name Description/Usage

transformiation: Expression [0..1] | Specifies an gptional transformation Expression. The actual sfope of
accessibledata for that Expression is defined by the source apd target of
the specific Data Association types.

assignment: Assignment [0.."] Specifies one or more data elements Assignments. By using gn
Assignment, single data structure elements can be assigned fijom the
source structure to the target structure.

SOTCGRefi ltemAwareElement Identifies the source of the Data Association. The source MUS[T be an

0. ItemAwareElement.

targetRef] ltemAwareElement Identifies the target of the Data Association. The target MUST be an
ItemAwareElement.

Assignment

The Assignment class is used to specify a simple mapping of data elements using a specified Expression language.

The default Expression language for all Expressions is specified in the Definitions element, using the
expressionLanguage attribute. It can also be overridden on each individual Assignment using the same attribute.

The Assignment element inherits the attributes and model associations of BaseElement (see Table 8.5). Table 10.64
presents the additional attributes of the Assignment element.
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Table 10.64 — Assignment attributes

Attribute Name Description/Usage

from: Expression The Expression that evaluates the source of the Assignment.

to: Expression The Expression that defines the actual Assignment operation and the target
data element.

DatalnputAssociation

The Datall
contained i
current scoj

The Datall
Table 10.64

DataOutp

The DataQutputAssociation can be used to associate a DatdQutput contained within an ACTIV
ItemAwarfeElement accessible in the scope the association will'be executed in. The target of such a

Ciation can be every ItemAwareElement accessible in the current scope, e.g., a Data Object, a
Property} or an Expression.

DataAsso

The DataqutputAssociation element inherits the attributes and model associations of DataAssod
Table 10.64), but does not contain any additional atfributes or model associations.

Data Obje

Figure 10.67 repeats Figure 10.66, aboves.and shows how Data Associations are used to represent inpt
of Activities.

nputAssociation can be used to associate an ItemAwareElement element, with a Dat]
1 an Activity. The source of such a DataAssociation can be every ItemAwateElement a
be, e.g., a Data Object, a Property, or an Expression.

nputAssociation element inherits the attributes and model associations of DataAssoci]
), but does not contain any additional attributes or model associations.

IitAssociation

cts associated with a Sequence Flow

Research
Notes

Write Text

aInput
bcessible in the

ation (see

TY with any

iation (see

ts and outputs

)

Figure 10.67 — A Data Object shown as an output and an inputs

Alternatively, Data Objects MAY be directly associated with a Sequence Flow connector (see Figure 10.68) to
represent the same input/output relationships. This is a visual short cut that normalizes two Data Associations (e.g., as
seen in Figure 10.67): one from an item-aware element (e.g., an Activity) contained by the source of the Sequence
Flow, connecting to the Data Object; and the other from the Data Object connecting to a item-aware element contained
by the target of the Sequence Flow.
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Figure 10.68 — A Data Object associated with a Sequence Flow
10.4.2 Execution Semantics for Data

When an elpment that defines an TnputOutputSpecification is ready to begin.execution by meand of Sequence
Flow or Event being caught, the inputs of the interface are filled with data coming from elements in the dontext, such as
Data Objefts or Properties. The way to represent these assignments is the Data)Association elements

Each defingd InputSet element will be evaluated in the order they are inclided in the InputOutputSpdgcification.
For each InputSet, the data inputs it references will be evaluated if it-is valid.

All data associations that define as target the data input will be evaluated, and if any of the sources of the data association
is “unavailpble,” then the InputSet is “unavailable” and thenext InputSet is evaluated.

The first InputSet where all data inputs are “available®(by means of data associations) is used to start the execution of
the Activity. If no InputSet is “available,” then the exécution will wait until this condition is met.

The time and frequency of when and how often this*condition is evaluated is out of scope for this Internatjonal Standard.
Implementdtions will wait for the sources of data associations to become available and then re-evaluate the InputSets.

In the case [of throw and catch Events,.given their nature, the execution semantics for data is different.

When a thrpw Event is activated, all DataInputAssociations of the event are executed, filling the PData Inputs of
the Event. |[Finally, DataInput&-are then copied to the elements thrown by the Event (Messages, Signals, etc.).
Since there|are no InputSets.defined for Events, the execution will never wait.

When a cafch Event is_activated, Data Outputs of the event are filled with the element that triggered the Event. Then
all DataOytputAssociations of the Event are executed. There are no OutputSets defined for Eyents.

To allow invoking a Process from both a Call Activity and via Message Flow, the Start Event and End Event
support an additional case.

In the case of a Start Event, the Data Inputs of the enclosing process are available as targets to the
DataOutputAssociations of the Event. This way the Process Data Inputs can be filled using the elements that
triggered the Start Event.

In the case of an End Event, the Data Outputs of the enclosing process are available as sources to the
DataInputAssociations of the Event. This way the resulting elements of the End Event can use the Process
Data Outputs as sources.
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Once an InputSet becomes “available,” all Data Associations whose target is any of the Data Inputs of the
InputSet are executed. These executions fill the Activity Data Inputs and the execution of the Activity can begin.
When an Activity finishes execution, all Data Associations whose sources are any of the Data Outputs of the
OutputsSet are executed. These executions copy the values from the Data Outputs back to the container’s context
(Data Object, Properties, etc.).

Execution

The executi

« Ifth
to th|

« For ¢
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Table 10.65

jonof any Data Associations MUST follow these semantics:

Semantics for DataAssociation

b Data Association specifies a “transformation” Expression, this expression is evaluated and\thg

ach “assignment” element specified:

Evaluate the Assignment’s “from” expression and obtain the *source value®.

Evaluate the Assignment’s “to” expression and obtain the *target element*,, The *target element*
clement in the context or a sub-element of it (e.g., a DataObject or a sub-¢l¢mient of it).

Copy the *source value* to the *target element*.

“transformation” Expression nor any “assignment” elements are-defined in the Data Associatic

Copy the Data Association “sourceRef” value into the “targetRef.” Only one sourceRef eler
n this case.

sage of Data in XPath Expressions

nsibility mechanism enables the usage of various languages for Expressions and queries.

instance attributes from XPath Expressions. The accessibility by the Expression langy
e entities accessibility by the Activity that contains the Expression. All elements accessib
ement of an XPath Expression MUST be made available to the XPath processor.

nition is either an XSD complex type or an XSD element. If XSD element is used, it MUST]
et XPath variable with' a single member node. If XSD complex type is used, it MUST be manif]
ariable with one mémber node containing the anonymous document element that contains the
Data Object or Property.

BPMN:Data Objects

e targetRef. This operation replaces completely the previous value of the targetRef)¢lement.
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Table 10.65 — XPath Extension Function for Data Objects

XPath Extension Function Description/Usage

Element getDataObject This extension function returns value of submitted Data Object. Argument
(processName’, ‘dataObjectName’) processName is optional. If omitted, the process enclosing the Activity
that contains the Expression is assumed. In order to access Data
Objects defined in a parent process the processName MUJT be used.
Otherwise it MUST be omitted.

Because XIath 1.0 functions do not support returning faults, an empty node set is returned in,the event of an error.

Access to|BPMN Data Input and Data Output

Table 10.6€ introduces XPath functions used to access BPMN Data Inputs and BPMN Data Outputs. |[Argument
dataInpuftName names a Data Input and is of type string. Argument dataOutput names a Data|Output and is
of type string.

Table 10.66 — XPath Extension Function for Data Inputs and Data’Outputs

XPath Extension Function Description/Usage
Element detDatalnput (‘datalnputName’) This extension’function returns the value of the submifted Data
Input.

Element detDataOutput (‘dataOutputName') | This-&xtension function returns the value of the submifted Data
Output.

Access to|BPMN Properties
Table 10.67 introduces XPath functions used to access BPMN Properties.

Argument processName names-Process and is of type string. Argument propertyName names property and is of
type string.|Argument actiyityName names Activity and is of type string. Argument eventName naes Event and
is of type sfring. These strings’MUST be literal strings. The XPath extension functions return value of th¢ submitted
property. Bgcause XPath ‘-0 functions do not support returning faults, an empty node set is returned in the event of an
error.
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Table 10.67 — XPath Extension Functions for Properties

XPath Extension Function Description/Usage

Element getProcessProperty This extension function returns value of submitted Process property.
(processName’, “propertyName’) Argument processName is optional. If omitted, the Process enclosing the

Aut;v;ty that CUI |ta;| o thU E PLCDDJ‘.UII ID GODUIIIUd. :II UIdUI tO aCCQSS
Properties defined in a parent Process the processNamg MUST be
used. Otherwise it MUST be omitted.

Element getActivityProperty This extension function returns value of submitted"Activity property.
(‘activityName’, ‘propertyName’)

Element getEventProperty This extension function returns value of submitted Event property.
‘eventName’, ‘propertyName’)

For BPMN Instance Attributes
Table 10.6§ introduces XPath functions used to access BPMN instance Attyibutes.
Argument processName names Process and is of type stringf Argument attributeName names|instance

attribute anf is of type string. Argument activityName namés Activity and is of type string. THese strings
MUST be ljteral strings.

These functions return value of the submitted instance Aetivity. Because XPath 1.0 functions do not support returning
faults, an empty node set is returned in the event of an\etror.
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Table 10.68 — XPath extension functions for instance attributes

XPath Extension Function Description/Usage
Element getProcessinstanceAttribute This extension function returns value of submitted Process
(‘processName’, ‘attributeName”’) instance attribute. Argument processName is optional. If omitted,

the Process enclosing the Activity that contains the
Expression is assumed. In order to access instande Attributes
of a parent Process the processName MUST_ be.uged.
Otherwise it MUST be omitted.

Element getChoreographyInstance- This extension function returns value of submitted CHoreography
Attribute (‘attributeName’) instance attribute.

Element detActivitylnstanceAttribute

This extension function returns yalue of submitted Ag¢tivity
(‘activityName’, ‘attributeName’)

instance attribute. User Task.and loop are exampleq of
Activities.

10.4.4 XML Schema for Data

Table 10.69 — Assignment XML schema

<xsd:element name="assignment" type="tAssignment{/>
<xsd:conplexType name="tAssignment">
<xsdjcomplexContent>
<xsd:extension base="tBaseElement">
<xsd:sequence>
<xsd:element name="from*type="tExpression" minOccurs="1" maxOccurs="1"/>
<xsd:element name="to" type="tExpression" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
<Yxsd:complexType>
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Table 10.70 — DataAssociation XML schema

<xsd:element name="dataAssociation" type="tDataAssociation" />
<xsd:complexType name="tDataAssociation" abstract="true">
<xsd:complexContent>
<xsd:extension base="tBaseElement">
<xsd:sequence>
<xsd:element name="sourceRef" type="xsd:IDREF" minOccurs="0" maxOccursz"unbounded"/
>
<xsd:element name="targetRef" type="xsd:IDREF" minOccurs="1" maxOcCurs="1"/>
<xsd:element name="transformation" type="tFormalExpression" minOcéurs="0" maxOc-
curs="1"/>
<xsd:element ref="assignment" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:extension>
</xsd:complexContent>
</xsd:complexType>

Table 10.7T1 — Datalnput XML schema

<xsd:element name="datalnput" type="tDatalnput" />
<xsd:conplexType name="tDatalnput">

<xdd:complexContent>
<xsd:extension base="tBaseElement">
<xsd:attribute name="name" type={xsd:string" use="optional" />
<xsd:attribute name="itemSubjectRef" type="xsd:QName" />
<xsd:attribute name="isColleetion" type="xsd:boolean" default="false"/>
<xsd:attribute name="dataState" type="xsd:IDREF"/>
</xsd:extension>

</xgd:complexContent>
</xsd:complexType>

Table 10.72 — DatalnputAssociation XML schema

<xsd:element name="datalnputAssociation" type="tDatalnputAssociation" />
<xsd:conplexType name="tDatalnputAssociation">
<xsdjcomplexContent>
</\Od:UI\tUI IO;UI 1 bGOU_"tDGtGAOOUU;Gt;UI I"II
</xsd:complexContent>
</xsd:complexType>
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Table 10.73 — DataObject XML schema

<xsd:element name="dataObject" type="tDataObject" />
<xsd:complexType name="tDataObject">

<xsd:complexContent>

<xsd:extension base="tFlowElement">

<xsd:sequence>

<xsd:element ref="dataState" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>

<xsd:attribute name="itemSubjectRef" type="xsd:QName"/>

<xsd:attribute name="isCollection" type="xsd:boolean"/>
<Jxsd:extension>

</xsd:complexContent>
</xsd:complexType>

Table 10.74 — DataState XML schema

<xsd:element name="dataState" type="tDataState" />
<xsd:complexType name="tDataState">
<xgd:complexContent>
<xsd:extension base="tBaseElement">
<xsd:attribute name="name" type="xsd:string"/=
<xsd:extension>
</xsd:complexContent>
</xsd:complexType>

Table 10.75 — DataOutput XML schema

<xsd:element name="dataOutput" type=ltDataOutput" />
<xsd:conplexType name="tDataOutput">

<xgd:complexContent>
<xsd:extension base="tBaseElement">
<xsd:attribute name="name" type="xsd:string" use="optional"/>
<xsd:attribute name="itemSubjectRef" type="xsd:QName"/>
<xsd:attribute'-name="isCollection" type="xsd:boolean" default="false"/>
<xsd:attribute name="dataState" type="xsd:IDREF"/>
<xsd:extension>

</xgd:complexContent>
</xsd:complexType>

Table 10.76 — DataOutputAssociation XML schema

<xsd:element name="dataOutputAssociation" type="tDataOutputAssociation" />
<xsd:complexType name="tDataOutputAssociation">
<xsd:complexContent>
<xsd:extension base="tDataAssociation"/>
</xsd:complexContent>
</xsd:complexType>
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Table 10.77 — InputOutputSpecification XML schema

<xsd:element name="ioSpecification" type="tInputOutputSpecification" />
<xsd:complexType name="tInputOutputSpecification">
<xsd:complexContent>
<xsd:extension base="tBaseElement">
<xsd:sequence>
<xsd:element ref="datainput’ mmnoccurs="0" maxoccurs= unbounded 7>
<xsd:element ref="dataOutput" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="inputSet" minOccurs="1" maxOccurs="unbounded"/>
<xsd:element ref="outputSet" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:extension>
</xgd:complexContent>
</xsd:complexType>

Table 10.78 — InputSet XML schema

<xsd:element name="inputSet" type="tInputSet" />
<xsd:complexType name="tInputSet">
<xdd:complexContent>
<Ixsd:extension base="tBaseElement">
<xsd:sequence>
<xsd:element name="datalnputRefs" type="xsd:IDREF" minOccurs="0" maxOc-
curs="unbounded"/>
<xsd:element name="optionallnputRefs" type="xsd:IDREF" minOccurs="0" maxO
curs="unbounded"/>
<xsd:element name="whileExecutinglnputRefs" type="xsd:IDREF" minOccurs="0"] maxOc-
curs="unbounded"/>
<xsd:element name="outputSetRefs" type="xsd:IDREF" minOccurs="0" maxOc-
curs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:string" />
<xsd:extension>
</xgd:complexContent>
</xsd:complexType>

7
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Table 10.79 — OutputSet XML schema

<xsd:element name="outputSet" type="tOutputSet" />
<xsd:complexType name="tOutputSet">
<xsd:complexContent>
<xsd:extension base="tBaseElement">
<xsd:sequence>
<xsd:element name="dataOutputRefs" type="xsd:IDREF" minOccurs="0" maxQOec;
curs="unbounded"/>
<xsd:element name="optionalOutputRefs" type="xsd:IDREF" minOccurs="0",max{c-
curs="unbounded"/>
<xsd:element name="whileExecutingOutputRefs" type="xsd:IDREF" minOccurs="p" maxOc-
curs="unbounded"/>
<xsd:element name="inputSetRefs" type="xsd:IDREF" minOcctrs="0" maxOc-
curs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:string"/>
<Jxsd:extension>
</xgd:complexContent>
</xsd:complexType>

Table 10.80 — Property XML schema

<xsd:element name="property" type="tProperty" />
<xsd:conplexType name="tProperty">
<xgd:complexContent>
<xsd:extension base="tBaseElement'>
<xsd:attribute name="name" type="xsd:string"/>
<xsd:attribute name="itemSubjectRef" type="xsd:QName"/>
<xsd:extension>
</xsd:complexContent>
</xsd:complexType>

10.5 Events

An Event {s something that “happens” during the course of a Process. These Events affect the flow of the Process
and usually| have-a‘cduse or an impact and in general require or allow for a reaction. The term “event” is general enough
to cover mgny_ things in a Process. The start of an Activity, the end of an Activity, the change of state pf a document,

a Message-that arrives,etc.-all could be considered Events

Events allow for the description of “event-driven” Processes. In these Processes, there are three main types of
Events:

1. Start Events (see page 237), which indicate where a Process will start.
2. End Events (see page 245), which indicate where a path of a Process will end.

3. Intermediate Events (see page 248), which indicate where something happens somewhere between the start and
end of a Process.
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Within these three types, Events come in two flavors:

ISO/IEC 1

9510:2013(E)

1. Events that catch a trigger. All Start Events and some Intermediate Events are catching Events.

2. Events that throw a Result. All End Events and some Intermediate Events are throwing Events that MAY
eventually be caught by another Event. Typically the frigger carries information out of the scope where the throw
Event occurred into the scope of the catching Events. The throwing of a trigger MAY be either implicit as defined
by this standard or an extension to it or explicit by a throw Event.
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Figure 10.69 — The Event Class Diagram
10.5.1 Concepts

Depending on the type of the Event there are different strategies to forward the frigger to catching Events: publication,
direct resolution, propagation, cancellations, and compensations.
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With publication a trigger MAY be received by any catching Events in any scope of the system where the trigger is
published. Events for which publication is used are grouped to Conversations. Published Events MAY participate in
several Conversations. Messages are triggers, which are generated outside of the Pool they are published in. They
typically describe B2B communication between different Processes in different Pools. When Messages need to reach
a specific Process instance, correlation is used to identify the particular instance. Signals are triggers generated in the
Pool they are published. They are typically used for broadcast communication within and across Processes, across

Pools, and

between Process diagrams.
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tion respectively to trigger the catch Event.
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Activities in the reverse order of Sequence Flow dependencies. If compensation is invokd
ht has not yet completed, or has not completed successfully, nothing happens (in particular, no

1 will terminate all running Activities and compensate all successfully completed Activities
is applied to. If the Sub-Process is a Transqction, the Transaction is rolled back.

ts (like the Message, Escalation,Error, Signal, and Multiple Event) have the capability

apply:

the Event is associated with multiple EventDefinitions, there MUST be one Data Input (
-ow Events) or one Data Output (in the case of catch Events) for each EventDefinition.
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The execution behavior is then as follows:

*

Message, Escalation, Error, or Signal referenced by the corresponding EventDefinition.

*

he Event and

For throw Events: When the Event is activated, the data in the Data Input is assigned automatically to the

For catch Events: When the trigger of the Event occurs (for example, the Message is received), the data is

assigned automatically to the Data Output that corresponds to the EventDefinition that described that trigger.
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Common Event attributes

The Event clement inherits the attributes and model associations of FlowElement (see Table 8.44). Table 10.81
presents the additional model associations of the Event element.

Table 10.81 — Event model associations

Attribute Name Description/Usage

propertiesg: Property [0.."] Modeler-defined properties MAY be added to an_ E¥ent. These
properties are contained within the Event.

Common Catch Event attributes

The CatcHEvent element inherits the attributes and model associations of Event element (see Table 10.81). Table
10.82 presents the additional attributes and model associations of the CatchEvent clement.

Table 10.82 — CatchEvent attributes and model associations

Attribute Name Description/Usage

eventDefinitionRefs: EventDefinition [0."] | References the redsable EventDefinitions that arg triggers
expected for a.cafch Event. Reusable EventDefinitions are
defined as top-level elements. These EventDefinitions can be
shared by-different catch and throw Events.

« lfithere is no EventDefinition defined, then this is
considered a catch None Event and the Event will not have
an internal marker (see Figure 10.91).

« If there is more than one EventDefinition defined, this is
considered a Catch Multiple Event and the Event will have
the pentagon internal marker (see Figure 10.90).

This is an ordered set.

eventDefipitions: EventDefinition [0.."] Defines the event EventDefinitions that are triggefs expected
for a catch Event. These EventDefinitions are only valid inside
the current Event.

« If there is no EventDefinition defined, then this is
considered a catch None Event and the Event will|not have an
internal marker (see Figure 10.91).

- If there is more than one EventDefinition defined, this is
considered a catch Multiple Event and the Event will have the
pentagon internal marker (see Figure 10.90).

This is an ordered set.
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Table 10.82 — CatchEvent attributes and model associations

dataOutputAssociations: Data
OutputAssociation [0..%]

The Data Associations of the catch Event.

The dataOutputAssociation of a catch Event is used to assign
data from the Event to a data element that is in the scope of the

Event.

For a catch Multiple Event, multiple Data Associations might be
REQUIRED, depending on the individual triggers of the Event.

{
dataOutplllts: DataOutput [0..]

The Data Outputs for the catch Event. This is an orde

red set.

outputSet: OutputSet [0..1] The outputset for the catch Event.
paralleIMgitiple: boolean = false This attribute is only relevant when the‘Catch Event has more
than EventDefinition (Multiple).
If this value is true, then all of the\types of triggers fthat are
listed in the catch Event MUST be triggered before the Process
is instantiated.
Common Throw Event Attributes
The ThroWEvent element inherits the attributes and model associations of Event element (see Table 1(.81). Table
10.83 presepnts the additional attributes and model associations of the ThrowEvent element.
Table 10.83 — ThrowEvent attributes and model associations
Attributel Name Description/Usage
eventDefihitionRefs: EventDefinition [0."] | References the reusable EventDefinitions that are fesults
expected for a throw Event. Reusable EventDefinitilons are
defined as top-level elements. These EventDefinitigns can be

shared by different catch and throw Events.

* If there is no EventDefinition defined, then this is
throw None Event and the Event will not have an intg
(see Figure 10.91).

* If there is more than one EventDefinition defined
considered a throw Multiple Event and the Event wil
pentagon internal marker (see Figure 10.90 ).

This is an ordered set.

considered a
rnal marker

this is
have the
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Table 10.83 — ThrowEvent attributes and model associations

eventDefinitions: EventDefinition [0..*]

a throw Event. These EventDefinitions are only val
current Event.

o040\

| 4
TgorC—To I T -

Defines the event EventDefinitions that are results expected for

« If there is no EventDefinition defined, this is considered a throw
None Event and the Event will not have an Internal marker (see

id inside the

* If there is more than one EventDefinition definedthis is
considered a throw Multiple Event and the Eyent wil| have the
pentagon internal marker (see Figure 10.90 )

This is an ordered set.
datalnputfissociations: Datalnput The Data Associations of the throw Eveht.
Association [0.."] The dataInputaAssociation of a throw Event is respongible for the
assignment of a data element that'is“in scope of the Event to the
Event data.
For a throw Multiple Event,"multiple Data Association$ might be
REQUIRED, depending onythe individual results of the Bvent.
datalnputs: Datalnput [0..”] The Data Inputs forthe throw Event. This is an ordered set.
inputSet: |nputSet [0..1] The InputSet for the throw Event.
Implicit Throw Event
A sub-type|of throw Event is the TmplicitThrowEvent. This is a non-graphical Event that is used f¢r Multi-
Instance Activities (see page 190). The ImpligcitThrowEvent element inherits the attributes and model
association of ThrowEvent (see Table 10.84),but does not have any additional attributes or model asspciations.

10.5.2 Start Event

As the nam|
Start Ever
Flow can ¢

The Start K
so that mar

® A

b implies, the Start Event indicates where a particular Process will start. In terms of Sequer

onnect to a Start.Event.

Fvent shares the same basic shape of the Intermediate Event and End Event, a circle with
kers can-b€ placed within the circle to indicate variations of the Event.

Start-Event is a circle that MUST be drawn with a single thin line (see Figure 10.70).

ce Flows, the

t starts the flow of the Process, and thus, will not have any incoming Sequence Flows—io Sequence

an open center

*

Size, and Lines in a Diagram” on page 39 with the exception that:

The use ol text, color, size, and lines Tor a otart Event MUST Tollow the rules defined in —Use of Text, Color,

@ The thickness of the line MUST remain thin so that the Start Event can be distinguished from the

Intermediate and End Events.
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Figure 10.70 — Start Event
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yent be used.

h Start Event is not used, then the impli¢it Start Event for the Process SHALL NOT have a
there is an End Event, then there MUST be at least one Start Event.

TALL be instantiated when the\Process is instantiated.

Exceptions to this are;Activities that are defined as being Compensation Activities (it has
Compensation maiker). Compensation Activities are not considered a part of the normal
NOT be instantiated when the Process is instantiated. See page 301 for more information on
Activities.

An exception to this is a catching Link Intermediate Event, which is not allowed to have inc
Sequence Flows. See page 266 for more information on Link Intermediate Events.
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An.exception to this is an Event Sub-Process, which is not allowed to have incoming Sequ

and will only be instantiated when its Start Event is triggered. See page 174 for more informa

nce Flows

rion on Event

Sub-Processes.

There MAY be multiple Start Events for a given Process level.

€ Each Start Event is an independent Event. That is, a Process instance SHALL be generated when the Start

Event is triggered.

If the Process is used as a global Process (a callable Process that can be invoked from Call Activities of other
Processes) and there are multiple None Start Events, then when flow is transferred from the parent Process to the
global Process, only one of the global Process’s Start Events will be triggered. The targetRef attribute of a
Sequence Flow incoming to the Call Activity object can be extended to identify the appropriate Start Event.
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NOTE: The behavior of Process can be harder to understand if there are multiple Start Events. It is RECOMMENDED that
this feature be used sparingly and that the modeler be aware that other readers of the Diagram could have difficulty
understanding the intent of the Diagram.

When the trigger for a Start Event occurs, a new Process will be instantiated and a roken will be generated for each
outgoing Sequence Flow from that Event.

Start Even
Start Ever

- Top-
+ Sub
« Gloj
- Eve

The next th

Processes.

Start Even

There are n|
to show the
for top-levq
Parallel.

A top-level
The None
only applic

t Triggers

ts can be used for these types of Processes:

fevel Processes
-Processes (embedded)
al Process (called)

ht Sub-Processes

ree sub clauses describe the types of Start Events that can be used-for each of these three ty|

ts for Top-level Processes
general mechanisms that will instantiate that particular Process. There are seven (7) types o
Process that has at least one None Start Event MAY be called by a Call Activity in ano

Start Event is used for invoking the Process from the Call Activity. All other types of St
hible when the Process is used as“atop-level Process.

pes of

hany ways that top-level Processes can be started (inStantiated). The trigger for a Start Event is designed

Start Events

/ Processes in BPMN (see Table 10.84): Nong, Message, Timer, Conditional, Signal, Multiple, and

er Process.
rt Events are

Table 10.84 — Top-Level Process Start Event Types
Trigger Description Marker
None The'None Start Event does not have a defined trigger. There is no
specific EventDefinition subclass (see page 259) for None Start
Events. If the Start Event has no associated EventDefinition, then
the Event MUST be displayed without a marker (see the figure on the
right).
Message A Message arrives from a Participant and triggers the start of the

Process. See page 91 for more details on Messages.
If there is only one EventDefinition associated with the Start Event

and that EventDefinition is of the subclass
MessageEventDefinition, then the Event is a Message Start Event
and MUST be displayed with an envelope marker (see the figure to the
right).

The actual Participant from which the Message is received can be
identified by connecting the Event to a Participant using a Message Flow
within the definitional Collaboration of the Process — see Table 10.1.
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Table 10.84 — Top-Level Process Start Event Types

Timer A specific time-date or a specific cycle (e.g., every Monday at 9am) can
be set that will trigger the start of the Process.

If there is only one EventDefinition associated with the Start Event

and that EventDefinition is of the subclass

TimerEventDefinition, then the Eventis a Timer Start Event and
MUST be displayed with a clock marker (see the figure to the right).

Condition| This type of event is triggered when a condition such as “S&P 500
changes by more than 10% since opening,” or “Temperature above 300C”

become frue. The condition Expression for the Event MUST become E
false and then frue before the Event can be triggered again.

The Condition Expression of a Conditional Start Event MUSTNOT refer
to the data context or instance attribute of the Process (as the Process
instance has not yet been created). Instead, it MAY refer to static Process
attributes and states of entities in the environment. The spegification of
mechanisms to access such states is out of scope of thé_standard.

If there is only one EventDefinition associated with'the Start Event and that
EventDefinition is of the subclass Condition&lEventDefinition, then

the Event is a Conditional Start Event and.MUST be displayed with a lined
paper marker (see the figure to the right).

Signal A Signal arrives that has been broadcast from another Process and
triggers the start of the Process. Note that the Signal is not a Message, @

which has a specific target for the Message. Multiple Processes can

have Start Events that are:triggered from the same broadcasted Signal.

If there is only one EventDefinition associated with the Start Event

and that EventDefiaition is of the subclass SignalEventDefini-

tion, then the Event is a Signal Start Event and MUST be

displayed with_a triangle marker (see the figure to the right).

Multiple This means that there are multiple ways of triggering the Process. Only
oneof'them is REQUIRED. There is no specific EventDefinition
subgclass for Multiple Start Events. If the Start Event has more than one
associated EventDefinition, then the Event MUST be displayed with
the Multiple Event marker (a pentagon—see the upper figure to the
right).

©

Parallel This means that there are mll“‘ip'ﬂ friggnre REQUIRED hefaore the

Multiple Process can be instantiated. All of the types of triggers that are listed in

the Start Event MUST be triggered before the Process is instantiated.
There is no specific EventDefinition subclass for Parallel

Multiple Start Events. If the Start Event has more than one associated
EventDefinition and the parallelMultiple attribute of the Start
Event is true, then the Event MUST be displayed with the Parallel Multi-
ple Event marker (an open plus sign—see the figure to the right).

240 © ISO/IEC 2013 - All rights reserved


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

Start Events for Sub-Processes
There is only one type of Start Event for Sub-Processes in BPMN (see Figure 10.82): None.

Table 10.85 — Sub-Process Start Event Types

Trigger Description Marker

None The None Start Event s used for alrSub-Processes, aither embedded
or called (reusable). Other types of triggers are not used for a
Sub-Process, since the flow of the Process (a foken) from the parent <
Process is the trigger of the Sub-Process. If the Sub-Process is called
(reusable) and has multiple Start Events, some of the other Start Events
MAY have triggers, but these Start Events would not be used in\the
context of a Sub-Process. When the other Start Events are(triggered,
they would instantiate top-level Processes.

Start Events for Event Sub-Processes

A Start Evient can also initiate an inline Event Sub-Process (see page174). In that case, the same Evint types as for
boundary Hvents are allowed (see Table 10.86), namely: Message, Timer, Escalation, Error, Compeénsation,
Conditiongl, Signal, Multiple, and Parallel.

¢ An Event Sub-Process MUST have a single Start.Event.

Table 10.8¢ — Event Sub-Process Start Event Types

Trigger Description Marker
Message If there is only one EventDefinition associated with the Start Event and Interrupting
that EventDefinitibn is of the subclass MessageEventDefinition,

then the Event is-a' Message Start Event and uses an envelope marker (see
the
figures to(the'right).

- Fora Message Event Sub-Process that interrupts its containing Non-
Process, the boundary of the Event is solid (see the upper figure to the | | /nterrupting
right). -

77N

- For a Message Event Sub-Process that does not interrupt its { E \
containing \ /'
Process. the boundary of the Event is dashed (see the lower figure on S-
the right).

The actual Participant from which the Message is received can be identified
by connecting the Event to a Participant using a Message Flow within the
definitional Collaboration of the Process — see Table 10.1.

© ISO/IEC 2013 - All rights reserved 241


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

Table 10.86 — Event Sub-Process Start Event Types

Timer

If there is only one EventDefinition associated with the Start Event and
that EventDefinition is of the subclass TimerEventDefinition, then
the Event is a Timer Start Event and uses a clock marker (see the figures to
the right).

- For a Timer Event Sub-Process that interrupts its containing Process,

the boundary or the Eventis soiid (See the upper figure 1o the rignt).

« For a Timer Event Sub-Process that does not interrupt its containing
Process, the boundary of the Event is dashed (see the lower figure on
the right).

Interrupting

Non-
Interrupting

/"\‘

(]

\%'
~_"7

Escalation

Escalation Event Sub-Processes implement measures to/expedite the
completion of a business Activity, should it not satisfy a.constraint specified
on its execution (such as a time-based deadline).

The Escalation Start Event is only allowed for triggeririg an in-line Event
Sub-Process.

If there is only one EventDefinition assogciated with the Start Event and
that EventDefinition is of the subclassEsealationEventDefinition,
then the Event is an Escalation Start Event and uses an arrowhead marker
(see the figures to the right).

For an Escalation Event Sub-Proceéss that interrupts its containing Process,
the boundary of the Event is solid‘(see the upper figure to the right).

For an Escalation Event Sub=Process that does not interrupt its containing
Process, the boundary of the Event is dashed (see the lower figure on the
right).

Interrupting

®

Non-
Interrupting

rFankS
A)
!

\N_v

-

Error

The Error Start Event is only allowed for triggering an in-line Event Sub-
Process.

If there is onlyrone EventDefinition associated with the Start Event and
that EventDéefinition is of the subclass ErrorEventDefinition, then
the Eventis an Error Start Event and uses a lightning marker (see the figures
to the right).

Given the nature of Errors, an Event Sub-Process with an Error trigger will
always interrupt its containing Process.

Interrupting

&

Compensd

tion

The Compensation Start Event is only allowed for triggering an in-line

Compensation-Event-Sub-Preoeess{see—~Compensation-Handler—on-page
302). This type of Event is triggered when compensation occurs.

If there is only one EventDefinition associated with the Start Event and
that EventDefinition is of the subclass
CompensationEventDefinition, then the Eventis a Compensation
Start Event and uses a double triangle marker (see the figure to the right).
This Event does not interrupt the Process since the Process has to be
completed before this Event can be triggered.

®
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Table 10.86 — Event Sub-Process Start Event Types

Conditional If there is only one EventDefinition associated with the Start Event and | Interrupting
that EventDefinition is of the subclass ConditionalEventDefini-
tion, then the Event is a Conditional Start Event and uses an lined page E
marker (see the figures to the right).
For a Conditional Event Sub-Process that interrupts its containing Process,
then-the-boundary-of-the-Eventis-selid{see-the-upperfigure-to-theright- Non-
J \ Ld 4 J Iy on
For a Conditional Event Sub-Process that does not interrupt its containing Interrupting
Process, the boundary of the Event is dashed (see the lower figure on the
right). Vanh
] \
\ |§| !
N’/
Signal If there is only one EventDefinition associated with the’Start Event and | | Interrupting
that EventDefinition is of the subclass SignalEvemtDefinition, then
the Event is a Signal Start Event and uses an triangle-marker (see the fig-
ures to the right).
For a Signal Event Sub-Process that interrupts, its’containing Process, then
the boundary of the Event is solid (see the upper figure to the right). Non-
For a Signal Event Sub-Process that does/not interrupt its containing Interrupting
Process, the boundary of the Event is dashed (see the lower figure on the -
right). 7 \D
{ \
\ I
<.’
Multiple A Multiple Event indicates that there are multiple ways of triggering the Interrupting
Event Sub-Process. Only one of them is REQUIRED to actually start the
Event Sub-Process. There is no specific EventDefinition subclass (see
page 259) for Multiple Start Events. If the Start Event has more than one
associated EveritDefinition, then the Event MUST be displayed with the
Multiple Event marker (a pentagon—see the figures on the right). Non-
For a Multiple Event Sub-Process that interrupts its containing Process, the Interrupting
boundary of the Event is solid (see the upper figure to the right). -
Eor’a Multiple Event Sub-Process that does not interrupt its containing ” \
Process, the boundary of the Event is dashed (see the lower figure on the \ O )
right). S~/
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Table 10.86 — Event Sub-Process Start Event Types

Parallel

Multiol A Parallel Multiple Event indicates that there are multiple ways of triggering
ultiple

the Event Sub-Process. All of them are REQUIRED to actually start the
Event Sub-Process. There is no specific EventDefinition subclass (see
page 259) for Parallel Multiple Start Events. If the Start Event has more
than one associated EventDefinition and the parallelMultiple

Interrupting

attribute of the Start Event s troe, them the Event MIST be disptayed with
the Parallel Multiple Event marker (an open plus sign—see the figures to the
right).

Fgr a)l Parallel Multiple Event Sub-Process that interrupts its containing
Process, the boundary of the Event is solid (see the upper figure to-the right).
For a Parallel Multiple Event Sub-Process that does not interruptits
containing Process, the boundary of the Event is dashed (see,the lower figure
on the right).

Non-
Interrupting

-~
I, \
\ ]
N_7

Attributes|{for Start Events

For Start Bvents, the following additional attribute exists:

* The

10.8} presents the additional attributes of the Start Event element:

Table 10.87 — Start Event attributes

Start Event clement inherits the attributes and model ass@ciations of CatchEvent (see Table 1

0.82). Table

Attribute| Name Description/Usage
isInterrupting: boolean = | This attribute only-applies to Start Events of Event Sub-Processes; it is ignored for
true other Start Events. This attribute denotes whether the Sub-Process encompassing
the Event Sub-Process should be canceled or not, If the encompassirl|g Sub-
Process'is-not canceled, multiple instances of the Event Sub-Procesg can run
concurrently. This attribute cannot be applied to Error Events (where if's always
true);.or Compensation Events (where it doesn’t apply).
Sequence|Flow Connections
See “Sequehce Flow Cormections Rules” on page 40 for the entire set of objects and how they MAY be a source or target
of a Sequegnce Flow.
¢ AjStart Event MUST NOT be a target for Sequence Flows; it MUST NOT have incoming Sequence Flows
@ L_An exceptionto-thisiswhena -Ta entisusedin-an-Expanded b=Process-andis-attached to the
boundary of that Sub-Process. In this case, a Sequence Flow from the higher-level Process MAY connect
to that Start Event in licu of connecting to the actual boundary of the Sub-Process.
€ A Start Event MUST be a source for a Sequence Flow.
€ Multiple Sequence Flows MAY originate from a Start Event. For each Sequence Flow that has the Start
Event as a source, a new parallel path SHALL be generated.
€@ The conditionExpression attribute for all outgoing Sequence Flows MUST be set to None.
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€ When a Start Event is not used, then all Flow Objects that do not have an incoming Sequence Flow SHALL
be the start of a separate parallel path.

€ Each path will have a separate unique foken that will traverse the Sequence Flow.

Message Flow Connections

NOTE: All Message Flows MUST connect two separate Pools. They MAY connect to the Pool boundary or to Flow
Objects within the Pool boundary, They MUST NOT connect two objects within the same Pool

See “Messdge Flow Connection Rules” on page 41 for the entire set of objects and how they MAY be a‘spurce or targets
of a Message Flow.

€ AfStart Event MAY be the target for a Message Flow; it can have zero (0) or more incoming M¢ssage
Flows. Each Message Flow targeting a Start Event represents an instantiation mgchanism (a #rigger) for the
Process. Only one of the triggers is REQUIRED to start a new Process.

¢ AjStart Event MUST NOT be a source for a Message Flow; it MUST NO@T have outgoing Message
Flows.

10.5.3 End Event

As the namge implies, the End Event indicates where a Process will end. In terms of Sequence Flows, the End
Event endq the flow of the Process, and thus, will not have any outgoing Sequence Flows—no Sequence Flow can
connect from an End Event.

The End Ejvent shares the same basic shape of the Start_ Event and Intermediate Event, a circle with|an open center
so that markers can be placed within the circle to indicate variations of the Event.

€ An End Event is a circle that MUST be drawn with a single thick line (see Figure 10.71).

€ The use of text, color, size, and lines for-an End Event MUST follow the rules defined in “Use of Text,
Color, Size, and Lines in a Diagrami™on page 39 with the exception that:

€| The thickness of the line MWUST remain thick so that the End Event can be distinguished from|the

Intermediate and Start Events.

Figure 10.71 - End Event

To continue discussing how flow proceeds throughout the Process, an End Event consumes a foken that had been
generated from a Start Event within the same level of Process. If parallel Sequence Flows targets the End Event,
then the tokens will be consumed as they arrive. All the fokens that were generated within the Process MUST be
consumed by an End Event before the Process has been completed. In other circumstances, if the Process is a Sub-
Process, it can be stopped prior to normal completion through interrupting Intermediate Events (See 10.2.2,
“exception flow,” on page 274 for more details). In this situation the tokens will be consumed by an Intermediate Event
attached to the boundary of the Sub-Process.

Semantics of the End Event include:

€ There MAY be multiple End Events within a single level of a Process.
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€ AnEnd Event is OPTIONAL: a given Process level—a Process or an expanded Sub-Process—MAY
(is NOT REQUIRED to) have this shape:

L 4
*
¢

If an End Event is not used, then the implicit End Event for the Process SHALL NOT have a Result.
If there is a Start Event, then there MUST be at least one End Event.

If the End Event is not used, then all Flow Objects that do not have any outgoing Sequence Flow (i.e., are

not a source of a Sequence Flow) mark the end of a path in the Process. However, the Process MUST
NOT end until all parq"p] pqﬂ'\e have nr\mp]pfpr‘

NOTE: A F
Activity th

For Proceg
processing

rocess MAY have more than one Process level (i.c., it can include Expanded Sub-Processes or a Call
it call other Processes). The use of Start and End Events is independent for each level of the|Diagram.

sses without an End Event, a foken entering a path-ending Flow Object will be_consumed when the
berformed by the object is completed (i.e., when the path has completed), as if-the token had then gone on to

reach an Emd Event. When all fokens for a given instance of the Process are consumed, then the Progess will reach

a state of b

End Event

ping completed.

Results

There are njine types of End Events in BPMN: None, Message, Escalation, Error, Cancel, Compensation,

Signal, Te

to as the End Event Result.

Table 10.88

'minate, and Multiple. These types define the consequendeof reaching an End Event. This ill be referred

— End Event Types

Trigger

Description Marker

None

The None End Event does not have a defined result.

There is no specificBventDefinition subclass (see page 259) for
None End Events/.If the End Event has no associated

EventDefinition, then the Event will be displayed without a marker
(see the figure-on the right).

Message

This type-of End indicates that a Message is sent to a Participant at the
conclusion of the Process. See page 91 for more details on Messages.
TRe actual Participant from which the Message is received can be
identified by connecting the Event to a Participant using a Message Flow
within the definitional Collaboration of the Process — see Table 10.1.

Error

This type of End indicates that a named Error should be generated. All

currently active threads in the particular Sub-Process are terminated as a
result. The Error will be caught by a Catch Error Intermediate Event with
the same errorCode or no errorCode which is on the boundary of the
nearest enclosing parent Activity (hierarchically). The behavior of the
Process is unspecified if no Activity in the hierarchy has such an Error
Intermediate Event. The system executing the process can define addi-
tional Error handling in this case, a common one being termination of the
Process instance.
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Table 10.88 — End Event Types

Escalation This type of End indicates that an Escalation should be triggered. Other
active threads are not affected by this and continue to be executed. The

Escalation will be caught by a Catch Escalation Intermediate Event with

the same escalationCode or no escalationCode which is on the

boundary of the nearest enclosing parent Activity (hierarchically). The

bUiIdViUI Uf iilc PTUCESS ib ullbpbbiﬂcd If LILL®J Abiiviiy ill ii 1< ilicldlbily ildb

such an Escalation Intermediate Event.

Cancel This type of End is used within a Transaction Sub-Process. It willindi«

cate that the Transaction should be canceled and will trigger a Cancel
Intermediate Event attached to the Sub-Process boundary. [h\addition,

it will indicate that a TransactionProtocol Cancel Message should
be sentto any Entities involved in the Transactiodx

Compensgtion This type of End indicates that compensation is necessary. If an Activity
is identified, and it was successfully completed, then that Activity will be
compensated. The Activity MUST be visible ffom the Compensation
End Event, i.e., one of the following MUST be true:

» The Compensation End Event is(contained in normal flow at the
same level of Sub-Process.

®

» The Compensation End Eyvent is contained in a Compensation
Event Sub-Process that'is contained in the Sub-Process
containing the Activity:

* If no Activity is identified, all successfully completed Activities
visible from theCompensation End Event are compensated, in
reverse order.of their Sequence Flows. Visible means one of the
following:

» The.-Compensation End Event is contained in normal flow and at
the'same level of Sub-Process as the Activities.

«-The Compensation End Event is contained in a Compensation
Event Sub-Process that is contained in the Sub-Process
containing the Activities.

To be compensated, an Activity MUST have a boundary Compensation
Event or contain a Compensation Event Sub-Process.

Signal This type of End indicates that a Signal will be broadcasted when the
End has been reached. Note that the Signal, which is broadcast to any
Process that can receive the Signal, can be sent across Process levels
or Pools, but is not a Message (that has a specific source and target).
The attributes of a Signal can be found on page 272.

®

Terminate This type of End indicates that all Activities in the Process should be
immediately ended. This includes all instances of multi-instances. The
Process is ended without compensation or event handling.

O,
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Table 10.88 — End Event Types

Multiple

This means that there are multiple consequences of ending the Process.
All of them will occur (e.g., there might be multiple Messages sent).
There is no specific EventDefinition subclass (see page 259) for
Multiple End Events. If the End Event has more than one associated
EventDefinition, then the Event will be displayed with the Multiple
Event marker (a pentagon—see the figure on the right).

Sequence)

See “Seque
of a Seque¢

® A
® A

The Flow N
separate En
generated 2|
running sta

® A

Flow Connections

hce Flow Connections Rules” on page 40 for the entire set of objects and how they MAY be a s
nce Flow.

| End Event MUST be a target for a Sequence Flow.
| End Event MAY have multiple incoming Sequence Flows.

TAY come from either alternative or parallel paths. For modeling convenience, each path MA)
d Event object. The End Event is used as a Sink for all tokeps\that arrive at the Event. All

e until all tokens are consumed.

| End Event MUST NOT be a source for Sequence Flows; that is, there MUST NOT be outg

S¢quence Flows.

*

Message |

See “Messa
of a Messa

An exception to this is when an End Event is gsed in an Expanded Sub-Process and is attad
boundary of that Sub-Process. In this case,.a"Sequence Flow from the higher-level Proce
connect from that End Event in lieu of connecting from the actual boundary of the Sub-Proc

Flow Connections

ge Flow Connection Rules” onrpage 41 for the entire set of objects and how they MAY be a s
ge Flow.

NOTE: All
Objects witl

® A
® A

Message Flows MUST connect two separate Pools. They MAY connect to the Pool boundar}
hin the Pool bounddry) They MUST NOT connect two objects within the same Pool.

| End Event MUST NOT be the target of a Message Flow; it can have no incoming Messag

| End Event MAY be the source of a Message Flow; it can have zero (0) or more outgoing M

Flows. Each-Message Flow leaving the End Event will have a Message sent when the Event
triggeréd.

*

The Result attribute of the End Event MUST be set to Message or Multiple if there are aj

ource or target

Y connect to a
tokens that are

[ the Start Event for that Process MUST eventually arrive @at'an End Event. The Process will be in a

bing

hed to the
s MAY
esSsS.

purce or target

or to Flow

Flows.

ssage
is

\y outgoing

*

Message Flows.

The Result attribute of the End Event MUST be set to Multiple if there is more than one outgoing

Message Flows.

10.5.4 Intermediate Event

As the name implies, the Intermediate Event indicates where something happens (an Event) somewhere between the
start and end of a Process. It will affect the flow of the Process, but will not start or (directly) terminate the Process.
Intermediate Events can be used to:
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Show where Messages are expected or sent within the Process,
Show delays are expected within the Process,
Disrupt the normal flow through exception handling, or

Show the extra work needed for compensation.

The Intermediate Event shares the same basic shape of the Start Event and End Event, a circle with an open center

so that mar
® Al
L 4

O

Figure 10.7

One use of

Intermediate Event on the boundary of a Task or Sub-Process (either collapsed or expanded). The |

Event can
direction. H
location on
attached to
orientation
Sequence

Intermediate Event Triggers

There are t

be olaced within d | . ¢ the Event

1 Intermediate Event is a circle that MUST be drawn with a double thin line (see Figure 10:72)

The use of text, color, size, and lines for an Intermediate Event MUST follow the rylesdefin
“Use of Text, Color, Size, and Lines in a Diagram” on page 39 with the exception that'the thick
MUST remain double so that the Intermediate Event can be distinguished frofrthe Start an
Events.

2 — Intermediate Event
Intermediate Events is to represent exception or compensation handling. This will be shown

be attached to any location of the Activity boundary and the outgoing Sequence Flows can
owever, in the interest of clarity of the Diagram, we RECOMMEND that the modeler choose
the boundary. For example, if the Diagram orientation is horizontal, then the Intermediate E
the bottom of the Activity and the Sequence Flows directed down, then to the right. If the
is vertical, then the Intermediate<Events can be attached to the left or right side of the Act
Flows directed to the left or right, then down.

velve types of Intermediate Events in BPMN: None, Message, Timer, Escalation, Erro

ed in
ness of the line
i End

by placing the
htermediate
flow in any

a consistent
vents can be
Diagram

vity and the

I, Cancel,

Compensation, Conditional, Link, Signal, Multiple, and Parallel Multiple. Each type of Intermediate Event will

have a diffy{
There are t

1. An

Th|

rent icon plagediin the center of the Intermediate Event shape to distinguish one from anot
vo ways that Intermediate Events are used in BPMN:

Intermediate Event that is placed within the normal flow of a Process can be used for one of
e'Event can respond to (“catch”) the Event frigger or the Event can be used to set off (“throw”

ner.

two purposes.
the Event

trigger.

trigger.

Intermediate Events in Normal Flow

An Intermediate Event that is attached to the boundary of an Activity can only be used to “catch” the Event

When a token arrives at an Intermediate Event that is placed within the normal flow of a Process, one of two things
will happen.
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- Ifthe Event is used to “throw” the Event trigger, then trigger of the Event will immediately occur (e.g., the
Message will be sent) and the token will move down the outgoing Sequence Flow.

« Ifthe Event is used to “catch” the Event trigger, then the foken will remain at the Event until the trigger occurs (e.g.,
the Message is received). Then the token will move down the outgoing Sequence Flow.

Ten of the twelve Intermediate Events can be used in normal flow as shown in Table 10.89.

Table 10.89 — Intermediate Event Types in Normal Flow

Trigger Description Marker

None The None Intermediate Event is only valid in normal flow, i.e., it MAY Throw
NOT be used on the boundary of an Activity. Although there iSho specific
trigger for this Event, it is defined as throw Event. It is used for modeling
methodologies that use Events to indicate some change- of state in the

Process.

There is no specific EventDefinition subclassi(see page 259) for
None Intermediate Events. If the (throw) Intermediate Event has no
associated EventDefinition, then the Event MUST be displayed
without a marker (see the figure on the right).

O

Message A Message Intermediate Event can'be used to either send a Message Throw
or receive a Message.

When used to “throw” the Message, the Event marker MUST be filled
(see the upper figure on the right). When used to “catch” the Message,
then the Event marker MUST be unfilled (see the lower figure on the
right). This causes the Process to continue if it was waiting for the Catch
Message, or changesithe flow for exception handling.

The actual Participant from which the Message is received can be
identified by cennecting the Event to a Participant using a Message Flow
within the definitional Collaboration of the Process — see Table 10.1.
See page 91 for more details on Messages.

®

©

Timer In normal flow the Timer Intermediate Event acts as a delay mechanism Catch
based on a specific time-date or a specific cycle (e.g., every Monday at
9am) can be set that will trigger the Event. This Event MUST be dis-
played with a clock marker (see the figure on the right).

@
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Trigger

Description

Marker

Escalation

In normal flow, the Escalation Intermediate Event raises an Escalation.
Since this is a Throw Event, the arrowhead marker will be filled (see the

figure to the right).

Throw

Compensation

In normal flow, this Intermediate Event indicates that compensation is
necessary. Thus, it is used to "throw" the Compensation Event, and.the
Event marker MUST be filled (see figure on the right). If an Activity is
identified, and it was successfully completed, then that Activity) will be
compensated. The Activity MUST be visible from the Compensation
Intermediate Event, i.e., one of the following MUST bédrue:

* The Compensation Intermediate Event is contained in normal
flow at the same level of Sub-Process.

* The Compensation Intermediate Eventyis contained in a
Compensation Event Sub-Process\which is contained in the Sub-
Process containing the Activity.

If no Activity is identified, all successfully completed Activities visible
from the Compensation Intermediate Event are compensated, in
reverse order of their SequenceFlows. Visible means one of the
following:

* The Compensation/ntermediate Event is contained in normal
flow and at the same level of Sub-Process as the Activities.

* The Compensation Intermediate Event is contained in a
Compensation Event Sub-Process which is contained in the Sub-
Process containing the Activities.

To be compensated, an Activity MUST have a boundary Compensation
Event; or contain a Compensation Event Sub-Process.

Conditiongl

This type of Event is triggered when a condition becomes frue. A
condition is a type of Expression. The attributes of an Expression can
be found on page 82.

Catch

© ISO/IEC 2013 - All rights reserved
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Link The Link Intermediate Events are only valid in normal flow, i.e., they Throw
MAY NOT be used on the boundary of an Activity. A Link is a
mechanism for connecting two sections of a Process. Link Events can
be used to create looping situations or to avoid long Sequence Flow
lines. Link Event uses are limited to a single Process level (i.e., they
cannot link a parent Process with a Sub-Process). Paired Intermediate Catch

®

across multiple pages. They can also be used as generic “Go To” objects
within the Process level. There can be multiple source Link Events, but

there can only be one target Link Event.

When used to “throw” to the target Link, the Event marker will be\filled
(see the top figure on the right). When used to “catch” from theysource
Link, the Event marker will be unfilled (see the bottom figure on the right).

o

Signal This type of Event is used for sending or receiving Signéts. A Signal is Throw
for general communication within and across Process levels, across
Pools, and between Business Process Diagrams. A BPMN signal is
similar to a signal flare that shot into the sky fonanyone who might be
interested to notice and then react. Thus,thére is a source of the Signal,
but no specific intended target. This type of Intermediate Event can send
or receive a Signal if the Event is part of a normal flow. The Event can
only receive a Signal when attached to the boundary of an Activity. The
Signal Event differs from an Error Event in that the Signal defines a
more general, non-error condition for interrupting Activities (such as the
successful completion of\another Activity) as well as having a larger
scope than Error Events. When used to “catch” the Signal, the Event
marker will be unfilled (see the middle figure on the right). When used to
“throw” the signal, the Event marker will be filled (see the top figure on
the right). The attributes of a Signal can be found on page 272.

®

Catch

>

Multiple This méans that there are multiple triggers assigned to the Event. If used Throw
within’normal flow, the Event can “catch” the trigger or “throw” the trig-
gers. When attached to the boundary of an Activity, the Event can only
“catch” the trigger. When used to “catch” the trigger, only one of the
assigned triggers is REQUIRED and the Event marker will be unfilled
(see the middle figure on the right). When used to “throw” the trigger (the Catch
same as a Multiple End Event). all the assigned friggers will be thrown
and the Event marker will be filled (see the top figure on the right).

There is no specific EventDefinition subclass (see page 259) for
Multiple Intermediate Events. If the Intermediate Event has more than
one associated EventDefinition, then the Event will be displayed with
the Multiple Event marker.

®

©
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Parallel Multiple

This means that there are multiple triggers assigned to the Event. If used
within normal flow, the Event can only “catch” the trigger. When attached
to the boundary of an Activity, the Event can only “catch” the trigger.
Unlike the normal Multiple Intermediate Event, all of the assigned
triggers are REQUIRED for the Event to be triggered.

The Event marker will be an unfilled plus sign (see the figure on the right).
There is no specific EventDefinition subclass (see page 259) for

Parallel Multiple Intermediate Events. If the Intermediate Event has
more than one associated EventDefinition and the
parallelMultiple attribute of the Intermediate Event is frue, themthe
Event will be displayed with the Parallel Multiple Event marker.

Catch

Intermediate Events Attached to an Activity Boundary

Table 10.9( describes the Intermediate Events that can be attached to the boundary of an Activity.

Table 10.9Q - Intermediate Event Types Attached to an Activity Boundary

the Activity to which the Event is attached is implicitly set to false.

Trigger Description Marker
Message A Message arrives from a participant and triggers the Event. If a Interrupting
Message Event is attached to the‘boundary of an Activity, it will change
the normal flow into an exception flow upon being triggered. ©
For a Message Event that interrupts the Activity to which it is attached,
the boundary of the Eventis solid (see upper figure on the right). Note
that if using this notation,“the attribute cancelactivity of the Activity Non-
to which the Event is\attached is implicitly set to frue. Interrupting
For a Message Event that does not interrupt the Activity to which it is
attached, the béundary of the Event is dashed (see lower figure on the 2=
right). Note that if using this notation, the attribute cancelActivity of ’| l)
the Activity to which the Event is attached is implicitly set to false. \.g =7
The actual Participant from which the Message is received can be
identified by connecting the Event to a Participant using a Message Flow
within the definitional Collaboration of the Process — see Table 10.1.
Timer A specific time-date or a specific cycle (e.g., every Monday at 9am) can Interrupting
be set that will trigger the Event. If a Timer Event is attached to the
boundary of an Activity, it will change the normal flow into an exception @
flow upaon hping triggprpd
For a Timer Event that interrupts the Activity to which it is attached, the
boundary of the Event is solid (see upper figure on the right). Note that if Non-
using this notation, the attribute cancelaActivity of the Activity to Interrupting
which the Event is attached is implicitly set to true.
For a Timer Event that does not interrupt the Activity to which it is Y/ — §\
attached, the boundary of the Event is dashed (see lower figure on the ’\I I
right). Note that if using this notation, the attribute cancelaActivity of X -_:9

© ISO/IEC 2013 - All rights reserved
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Table 10.90 — Intermediate Event Types Attached to an Activity Boundary

Escalation

This type of Event is used for handling a named Escalation. If attached
to the boundary of an Activity, the Intermediate Event catches an
Escalation. Incontrastto an Error, an Escalation by default is
assumed to not abort the Activity to which the boundary Event is
attached. However, a modeler can decide to override this setting by using

the otation described i the fottowing:

« For an Escalation Event that interrupts the Activity to which it is
attached, the boundary of the Event is solid (see upper figure an'the
right). Note that if using this notation, the attribute cancelActivity of
the Activity to which the Event is attached is implicitly set.to true.

« For an Escalation Event that does not interrupt the Activity to
which it is attached, the boundary of the Event is dashed (see lower
figure on the right). Note that if using this notation{ the attribute
cancelActivity of the Activity to which the Event is attached is
implicitly set to false.

Interrupting

Non-
Interrupting

7\
" A\ w
\ N

N

Error

A catch Intermediate Error Event can only be attached to the boundary
of an Activity, i.e., it MAY NOT be useddn,normal flow. If used in this
context, it reacts to (catches) a named&rror, orto any Error if a name

is not specified.

Note that an Error Event always, interrupts the Activity to which it is
attached, i.e., there is not a nen-interrupting version of this Event. The
boundary of the Event thus‘always solid (see figure on the right).

Interrupting

Cancel

This type of Intermediate Event is used within a Transaction Sub-
Process. This typeiof Event MUST be attached to the boundary of a Sub-
Process. It SHALL be triggered if a Cancel End Event is reached within
the Transaction Sub-Process. It also SHALL be triggered if a
TransactionProtocol “Cancel’ Message has been received while the

transaction is being performed.

Note that a Cancel Event always interrupts the Activity to which it is
attached, i.e., there is not a non-interrupting version of this Event. The
boundary of the Event thus always solid (see figure on the right).

Interrupting

Compensg

tion

When attached to the boundary of an Activity, this Event is used to
"catch" the Compensation Event, thus the Event marker MUST be
unfilled (see figure on the right). The Event will be triggered by a thrown

compensation targeting that Activity. When the Event is triggered, the
Compensation Activity that is associated to the Event will be performed
(see page 301).

Note that the interrupting a non-interrupting aspect of other Events does
not apply in the case of a Compensation Event. Compensations can
only be triggered after completion of the Activity to which they are
attached. Thus they cannot interrupt the Activity. The boundary of the
Event is always solid.

254
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Table 10.90 — Intermediate Event Types Attached to an Activity Boundary

of an Activity. In this context, it will change the narmal flow into an excep-
tion flow upon being triggered. The Signal Event differs from an Error
Event in that the Signal defines a more @eneral, non-error condition for
interrupting Activities (such as the successful completion of another
Activity) as well as having a larger scope than Error Events. When used
to “catch” the signal, the Event'marker will be unfilled. The attributes of
a Signal can be found on page‘272.

For a Signal Event that interrupts the Activity to which it is attached, the
boundary of the Event is;solid (see upper figure on the right). Note that if
using this notation, the-attribute cancelaActivity of the Activity to
which the Event is:attached is implicitly set to frue.

For a Signal Event that does not interrupt the Activity to which it is
attached, the-boundary of the Event is dashed (see lower figure on the
right). Note that if using this notation, the attribute cancelactivity of
the Activity to which the Event is attached is implicitly set to false.

Conditional This type of Event is triggered when a condition becomes true. A Interrupting
condition is a type of Expression. The attributes of an Expression can X
be found page 82. If a Conditional Event is attached to the boundary of ‘E'
an Activity, it will change the normal flow into an exception flow upon —
being triggered.
Fora-Conditional Eventthatinterruptsthe-Activity to-which-itis Non-
attached, the boundary of the Event is solid (see upper figure on the Interrupting
right). Note that if using this notation, the attribute cancelaActivity©f -
the Activity to which the Event is attached is implicitly set to true, " = \\
For a Conditional Event that does not interrupt the Activity to which it is \‘ )
attached, the boundary of the Event is dashed (see lower figuré€)on the S=/
right). Note that if using this notation, the attribute cancelAstivity of
the Activity to which the Event is attached is implicitly setto false.

Signal The Signal Event can receive a Signal when attached to the boundary || Interrupting

>

Non-
Interrupting

4

% AN

o

Ell

\)

W=
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Table 10.90 — Intermediate Event Types Attached to an Activity Boundary

attached, the boundary of the Event is solid (see the upper figure to the
right). Note that if using this notation, the attribute cancelaActivity of
the'Activity to which the Event is attached is implicitly set to true.

For a Parallel Multiple Event that does not interrupt the Activity to which
it is attached, the boundary of the Event is dashed (see the lower figure to
the right). Note that if using this notation, the attribute cancelactivity
of the Activity to which the Event is attached is implicitly set to false.

Multiple A Multiple Event indicates that there are multiple triggers assigned to the | Interrupting
Event. When attached to the boundary of an Activity, the Event can only
“catch” the trigger. In this case, only one of the assigned triggers is
REQUIRED and the Event marker will be unfilled upon being triggered,
the Event that occurred will change the normal flow into an exception
fI’UVV. Non-
There is no specific EventDefinition subclass (see page 259) for Interrupting
Multiple Intermediate Events. If the Intermediate Event has more/than PEXS
. ) . YN
one associated EventDefinition, then the Event will be displayed I ')
with the Multiple Event marker. \§ =7
For a Multiple Event that interrupts the Activity to which it is-attached,
the boundary of the Event is solid (see upper figure on the right). Note
that if using this notation, the attribute cancelactividyy of the Activity
to which the Event is attached is implicitly set to true,
For a Multiple Event that does not interrupt the Activity to which it is
attached, the boundary of the Event is dashed.(s€e lower figure on the
right). Note that if using this notation, the attribute cancelactivity of
the Activity to which the Event is attached.is implicitly set to false.
Parallel This means that there are multiple tfiggers assigned to the Event. When || Interrupting
Multiple attached to the boundary of an Activity, the Event can only “catch” the
trigger. Unlike the normal Multiple Intermediate Event, all of the
assigned triggers are REQUIRED for the Event to be triggered. The
Event marker will be an gnfilled plus sign (see the figures on the right).
There is no specific EventDefinition subclass (see page 259) for Non-
Parallel Multiple Intermediate Events. If the Intermediate Event has Interrupting
more than one associated EventDefinition and the -
parallelMultiple attribute of the Intermediate Event is frue, then the 77T ‘\\
Event will be-displayed with the Parallel Multiple Event marker. (\ \'
For a Parallel Multiple Event that interrupts the Activity to which it is §=5

Attributes for Boundary Events

For boundary Events, the following additional attributes exists:

» The BoundaryEvent element inherits the attributes and model associations of CatchEvent (see Table 8.44).

Table 8.46 presents the additional attributes and model associations of the Boundary Event element.
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Table 10.91 — Boundary Event attributes

Attribute Name Description/Usage

attachedTo: Activity Denotes the Activity that boundary Event is attached to.

ganlce'AC“V“V: Denotes whether the Activity should be canceled or not, i.e., whether the boundary
oolean

catch Event acts as an Error or an Escalation. If the Activity ismdt canceled,
multiple instances of that handler can run concurrently.
This attribute cannot be applied to Error Events (where it's always true), or
Compensation Events (where it doesn’t apply).

Table 10.97 specifies whether the cancel Activity attribute can be set on a boundary Event depending on the
EventDeflinition it catches.

Table 10.92 — Possible Values of the cancelActivity Attribute

Trigger Possible Values for the cancelActivity Attribute

None N/A as this event cannot be attached to the Activity border.

Message Truelfalse

Timer Truelfalse

Escalation Truelfalse

Error True

Cancel True

Compensgtion N/A as the scopewas already executed and can no longer be canceled when
compensation-is triggered.

Conditiong! Truelfalsé

Signal Truelfalse

Multiple Truelfalse if all Event triggers allow this option (see this table for details). Otherwise the more restric-
tive option, i.e., Yes in case any Error or cancel triggers are used.

Activity Boundary Connections
An Intermediate Event can be attached to the boundary of an Activity under the following conditions:
€ (One or more) Intermediate Events MAY be attached directly to the boundary of an Activity.

€ To be attached to the boundary of an Activity, an Intermediate Event MUST be one of the following
triggers (EventDefinition): Message, Timer, Error, Escalation, Cancel, Compensation,
Conditional, Signal,Multiple, and Parallel Multiple.

€4 Anlintermediate Event with a Cancel trigger MAY be attached to a Sub-Process boundary only if the
Transaction attribute of the Sub-Process is set to frue.
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Sequence

Flow Connections

See “Sequence Flow Connections Rules” on page 40 for the entire set of objects and how they MAY be a source or target

of a Seque
L 4

nce Flow.

If the Intermediate Event is attached to the boundary of an Activity:

€ The Intermediate Event MUST NOT be a target for a Sequence Flow; it cannot have an incoming

TH
N
P4

*

NOTE: Thi
Sequence

NOTE: Iftl
when a fokd
tokens from|
will be creat
page 286 fo

® A

¢ M
ha

Sequence Flows.

[® The Intermediate Event MUST be a source for a Sequence Flow.

€ Multiple Sequence Flows MAY originate from an Intermediate Event. For each.Seq|
Flow that has the Intermediate Event as a source, a new parallel path SHALL be| genera

€ An exception to this: an Intermediate Event with a Compensationrigger MUS]
an outgoing Sequence Flow (it MAY have an outgoing Associatioh):

e Intermediate Events with the following triggers (EventDefinition) MAY be used in n
ne,Message, Timer, Escalation, Compensation, Condition@l, Link, Signal, M
rallelMultiple. Thus, the following MUST NOT: Cancel andEnror.

If the Intermediate Event is used within normal flow:

€ Intermediate Events MUST be a target of a Sequence)Flow.

5 is a change from BPMN 1.2 semantics, which allowed,some Intermediate Events to not havg
Flow.

€ AnlIntermediate Event MAY have multiple incoming Sequence Flows.
ic Event has multiple incoming Sequence Flows, then this is considered uncontrolled flow. Th
1 arrives from one of the Paths, the Eventiwill be enabled (to catch or throw). It will not wait for
the other paths. If another token arrives from the same path or another path, then a separate instan

ed. If the flow needs to be controlledthen the flow should converge with a Gateway that precedeq
I more information on Gateways):

| Intermediate Event MUST be a source for a Sequence Flow.

pitiple Sequence Flows MAY originate from an Intermediate Event. For each Sequence F
s the Intermediate Event as a source, a new parallel path SHALL be generated.

An exceptiongto'this: a source Link Intermediate Event (as defined below), it is NOT REQU
an outgoing Sequence Flow.

Link Intermediate Event MUST NOT be both a target and a source of a Sequence Flow.

Fl
*

e use.of a Link Intermediate Event as an “Off-Page Connector” or a “Go To” object:

uence
ted.

[ NOT have

brmal flow:
ultiple, and

an incoming

is means that
the arrival of
e of the Event
the Event (see

low that

IRED to have

a a NA

, but MUST NOT be both a target and a surce.

ow.
If there is a source Link, there MUST be a matching target Link (they have the same name).
@ There MAY be multiple source Links for a single farget Link.
@ There MUST NOT be multiple target Links for a single source Link.

Message Flow Connections

See “Message Flow Connection Rules” on page 41 for the entire set of objects and how they MAY be a source or target
of a Message Flow.
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NOTE: All Message Flows MUST connect two separate Pools. They MAY connect to the Pool boundary or to Flow
Objects within the Pool boundary. They MUST NOT connect two objects within the same Pool.

*

Message Flow.

L 2

Message Flow.

L 2
by

10.5.5 E

Event Dd
Results of ]
CancelEw
ErrorEvg
LinkEven|
TimerEve
Event Defj
different ty

H,,

th.

t not bo

vent Definitions

"hrow Events (End Events and send Intermediate Events). The typesof Event Definitio
entDefinition, CompensationEventDefinition, ConditidmalEventDefinit
ntDefinition, EscalationEventDefinition, MessageExventDefinition,

tDefinition, SignalEventDefinition, TerminateEvémtDefinition, and

ntDefinition (see Table 10.93). A None Event is determined by an Event that does not|
nition. A Multiple Event is determined by an Event thatspeeifies more than one Event De
pes of Events (Start, End, and Intermediate) utilize & subset of the available types of Eve

A Message Intermediate Event MAY be the farget for a Message Flow; it can have one incoming

A Message Intermediate Event MAY be a source for a Message Flow; it can have one outgoing

age Flow,

finitions refers to the triggers of Catch Events (Start and receive Intermediate Events) and the

s are:
ion,

specify an
finition. The
ht Definitions.

Table 10.93 — Types of Events and their Markers
Types Start Intermediate End
Top- Event Event Catching Boundary Boundary Throwing
Level Sub-Process Sub-Process Interrupting | Non-
Interrupting Non3 Interrupting
Interrupting
None : :
Message P 222
1=\ :‘g,\
\\_’, ‘ \\=/,
Timer
7N 3
60 0 @
®) ®
Escalation - -
w | W oy, ®
\ / \ n
N_7 N
Cancel ‘I ®
2
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Table 10.93 — Types of Events and their Markers

Types Start Intermediate End
Top- Event Event Catching Boundary Boundary Throwing
Level Sub-Process Sub-Process Interrupting | Non-
Interrupting Non- Interrupting
Interrupting
Compensation I ‘I E E
Conditiongl - _
B &
! J=]
=, S y!
Link ‘: E
Signal ,=x 233
® © | % S @
= Nyer
Terminate @
Multiple =
N 2
(6}, 0 @ @
© © & ©
Parallel =
- 7=
Multiple A '( \‘)
\\ - /’ \§ =;
The following sub clauses will present the attributes common to all Event Definitions and the specific attributes for the
Event Definitions that\have additional attributes. Note that the Cancel and Terminate Event Definitions do not have
additional gttributes.
Event Def|nition Metamodel

Figure 10.73 shows the class diagram for the abstract class EventDefinition. When one of the EventDefinition
sub-types (e.g., TimerEventDefinition) is defined it is contained in Definitions, or a contained
EventDefinition contained in a throw/catch Event.
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Figure 10.73 — EventDefinition Class Diagram
The Event{Definition element inherits the attributes and model associations of BaseElement (see

through its

The Erroq
comprise o
MessageH

the Collab

The follow

Cancel E

Cancel E
on Transac

y

relationship to RootElement, bufidoes not contain any additional attributes or model associ

EventDefinition, EscalationEventDefinition, and SignalEventDefinitio
[ attributes to carry data. The)data is defined as part of the Events package. The

ventDefinition subclass comprises of an attribute that refers to a Message which is def]
bration package.

ng sub clauseswill present the sub-types of EventDefinitions.

ent
ents are only used in the context of modeling Transaction Sub-Processes (see page 176 f

lable 8.5)
htions.

h subclasses

ined as part of

or more details

ions). There are two variations: a catch Intermediate Event and an End Event.

*

Process and, thus, MAY NOT be used in normal flow.

L 2

used in any other type of Sub-Process or Process.

Figure 10.74 shows the variations of Cancel Events.
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O

Figure 10.74 — Cancel Events

The CancelEventDefinition element inherits the attributes and model associations of BaseElement (see Table
8.5) througrttsTetationstiptothe Eventbe I tom clement (see page 2597

Compensition Event

Compensation Events are used in the context of triggering or handling compensation (seejpage 301 fqr more details
on compendation). There are four variations: a Start Event, both a catch and throw Intermediate Event, and an End
Event.

€ The Compensation Start Event MAY NOT be used for a top-level Process:
€ ThHe Compensation Start Event MAY be used for an Event Sub-Process.

€ The catch Compensation Intermediate Event MUST only be attached to the boundary of an Agtivity and,
thpis, MAY NOT be used in normal flow.

€ The throw Compensation Intermediate Event MAY beuséd in normal flow.
€ ThHe Compensation End Event MAY be used within any, Sub-Process or Process.

Figure 10.75 shows the variations of Compensation Events.

WOO®

Figure 10.75 — Compensation Events

Figure 10.7/6 displays the class diagram-for the CompensationEventDefinition.

| compenshteEventDefinition
(Frpm Events) {
[Eg, waitForConpletion : Boolean \

o1t activityRef

= Activity

(From Activities)
[Eg, isForCompensation Boolean
[Eg startQuantity : Integer
[Eg completionQuantity : Integer

Figure 10.76 — CompensationEventDefinition Class Diagram
The CompensationEventDefinition element inherits the attributes and model associations of BaseElement

(see Table 8.5) through its relationship to the EventDefinition element (see page 259). Table 10.94 presents the
additional attributes and model associations of the CompensationEventDefinition element.
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Table 10.94 — CompensationEventDefinition attributes and model associations

Attribute Name

Description/Usage

activityRef: Activity [0..1]

For a Start Event:

This Event “catches” the compensation for an Event Sub-Process. No further

infarmation is REQUIRED The Fvent Sub-Process will provide the |

to match the Compensation Event with the Event that threw the €or|
or the compensation will have been a broadcast.

For an End Event:

The Activity to be compensated MAY be supplied. If an/Activity is n
then the compensation is broadcast to all completed Activities in the
Process (if present), or the entire Process instance (if at the global |

For an Intermediate Event within normal flow:

The Activity to be compensated MAY be supplied. If an Activity is n
then the compensation is broadcast to all.completed Activities in the
Process (if present), or the entire Process instance (if at the global |
“throws” the compensation.

For an Intermediate Event attached to the boundary of an Activity:
This Event “catches” the comperisation. No further information is REQ
Activity the Event is attached to will provide the Id necessary to mat

Compensation Event with the Event that threw the compensation, g
compensation will have_ been a broadcast.

d necessary
npensation,

bt supplied,
current Sub-
pvel).

bt supplied,
current Sub-
bvel). This

UIRED. The
ch the
r the

waitForCompletion:

g For a throw Compensation Event, this flag determines whether the thfow
boolean =irue Intermediate Event waits for the triggered compensation to complete (the default),
or just triggers the compensation and immediately continues (the BPMN 1.2
behavior).
Conditionjal Event
Figure 10.7]7 shows the variations of Conditional Events.

/"\\ /=\\
] [}
<.’ S=7

Figure 10.77 — Conditional Events

The ConditionalEventDefinition element inherits the attributes and model associations of BaseElement (see
Table 8.5) through its relationship to the EventDefinition element (see page 259). Table 10.95 presents the
additional model associations of the ConditionalEventDefinition element.

Figure 10.78 displays the class diagram for the ConditionalEventDefinition.
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] conditionalEventDefinition
(From Events)

1|+ condition

= Ekpression

(Froth Common)

Figure 10.78 — ConditionalEventDefinition Class Diagram
The CondiltionalEventDefinition element inherits the attributes and model associdtions of BaseElement (see

Table 8.5) through its relationship to the EventDefinition element (see page 259). Table 10.95 presents the
additional rhodel associations of the ConditionalEventDefinition element!

Table 10.95 — ConditionalEventDefinition model associations

Attribute| Name Description/Usage

condition| Expression The Expression might be undefspécified and provided in the form of jnatural
language. For executable Processes (isExecutable = true), if the trigger is
Conditional, then a FormalExpression MUST be entered.

Error Event
Figure 10.79 shows the variations of Conditional*Events.

&)

Figure 10.79 — Error Events

Figure 10.80 displays the.class diagram for the ErrorEventDefinition.
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] ErrorEventDefinition
(From Events)

-

0..1 + errorRef
=|Error
(Fr

Eg name : Strihg
g errorCode | String
L

1.+ structureRef

= rt¢mDefinition
(Frdm Common)
[Eg itemkind : Jtemkind
[Eg structureRgf : Element
[Eg isCollection|: Boolean

Figure 10.80 — ErrorEventDefinition Class Diagram

The ErrofEventDefinition element inherits the attributes and modgl associations of BaseElemerlt (see Table
8.5) through its relationship to the EventDefinition element (see/page 259). Table 10.96 presents th¢ additional
attributes ahd model associations of the ErrorEventDefinitidn)element.

Table 10.96 — ErrorEventDefinition attributes and model ‘associations

Attributel Name Description/Usage

error: Errqr [0..1] If the trigger is an EX¥or, then an Error payload MAY be provided.

Escalation Event Definition
Figure 10.8[1 shows the variations of Escalation Events.

7N 72NN\
A \ A W
/] 1\} n

\N_7 N

Figure 10.81 — Escalation Events

o

Figure 10.82 displays the class diagram for the EscalationEventDefinition.
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| EscalationEventDefinition
(From Events)

-

0.1, + escalationRef

= Escalation
(Frprm Everts)
[Eg name : String
[Eg escalationCpde : String
e

0F.1 4 structureRef

= rtemDefinition
(Frofn Common)
Egitemkind : Tkemkind
g structureReff : Element
[Cg isCollection | Boolean

Figure 10.82 — EscalationEventDefinition Class Diagram
The EscallationEventDefinition element inherits the attributes and model associations of Basellement (see

Table 8.5) through its relationship to the EventDefinition element (see page 259). Table 10.97 presents the
additional gttributes and model associations of the EscalationEventDefinition element.

Table 10.97 — EscalationEventDefinition attributes and‘model associations

Attribute| Name Description/Usage
escalationRef: Escalation If the triggerisan Escalation, then an Escalation payload MAY be
[0-11 provided

Link EvenLDefinition

A Link Event is a mechanism_for\¢onnecting two sections of a Process. Link Events can be used to dreate looping
situations of to avoid long Sequence Flow lines. The use of Link Events is limited to a single Process level (i.e.,
they cannof link a parent Rrocess with a Sub-Process).

Figure 10.83 shows thevariations of Link Events.

©®

Figure 10.83 — Link Events

Paired Link Events can also be used as “Off-Page Connectors” for printing a Process across multiple pages. They can
also be used as generic “Go To” objects within the Process level. There can be multiple source Link Events, but there
can only be one target Link Event. When used to “catch” from the source Link, the Event marker will be unfilled (see
Figure 10.84: upper right). When used to “throw” to the target Link, the Event marker will be filled (see Figure 10.84:
upper: lower Left).
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Since Process models often extend beyond the length of one printed page, there is often a concern about showing how
Sequence Flow connections extend across the page breaks. One solution that is often employed is the use of Off-Page
connectors to show where one page leaves off and the other begins. BPMN provides Intermediate Events of type Link
for use as Off-Page connectors (see Figure 10.84 --Note that the figure shows two different printed pages, not two Pools
in one diagram). A pair of Link Events is used. One of the pair is shown at the end of one page. This Event is named
and has an incoming Sequence Flow and no outgoing Sequence Flows. The second Link Event is at the beginning
of the next page, shares the same name, and has an outgoing Sequence Flow and no incoming Sequence Flow.

Source
Link Event

Request Flights

within Parameters

Prepare and
Send Candidate
Itineraries

Receive
Confirmation

Order Request Rooms

within Parameters

Send Cancellation
Notice

Page 1

Target
Link Event

BOOk. Charge Send Confirmation
Reservations Buyer
Page 2

Figure 10.84 — Link Events Used as Off-Page Connector

Another way that Link Events can be used is as “Go To” objects. Functionally, they would work the same as for Off-
Page Connectors (described above), except that they could be used anywhere in the diagram on the same page or across
multiple pages. The general idea is that they provide a mechanism for reducing the length of Sequence Flow lines.
Some modelers can consider long lines as being hard to follow or trace. Go To Objects can be used to avoid very long
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Sequence Flows (see Figure 10.85 and Figure 10.86). Both diagrams will behave equivalently. For Figure 10.86, if the
“Order Rejected” path is taken from the Decision, then the token traversing the Sequence Flow would reach the source
Link Event and then “jump” to the target Link Event and continue down the Sequence Flow. The Process would

continue as if the Sequence Flow had directly connected the two objects.

Order rejected

Requested
Order

Q_, Order
Request

Figure 10.8

eceive

Requested
Order

A

Figure 10.9

eceive
Order
equest

Order
accepte

To Close

Fill Order

Fill Order

Ship Order

5 — A Process with a long Sequence Flow

Clo
Send Make Accept
Invoice Payment Payment
: A
Invoice
To Close
Ship Order
D C
Send Make Accept
Invoice Payment Payment
Invoice

6 ~ A_Process with Link Intermediate Events used as Go To Objects

(o]

e Order O

5e Order

Some methodologies prefer that all Sequence Flows only move in one direction; that is, forward in time. These
methodologies do not allow Sequence Flows to connect directly to upstream objects. Some consistency in modeling
can be gained by such a methodology, but situations that require looping become a challenge. Link Events can be used
to make upstream connections and create loops without violating the Sequence Flow direction restriction (see Figure

10.87).
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Configure Product Test Product YesPp Package Product

J e

Reconfigur] Reconfigure

[

Figure 10.8§7 — Link Events Used for looping
The LinkHventDefinition element inherits the attributes and model associations of BaseElement|(see Table 8.5)

through its felationship to the EventDefinition element (see page 259). Table' 10.98 presents the addifional attributes
of the LinkEventDefinition element.

Table 10.98 — LinkEventDefinition attributes

Attributel Name Description/Usage
name: string If the trigger is a Link, thenhe name MUST be entered.
sources. Used to reference the corresponding 'catch’ or 'target' LinkEventDefinitipn, when

LinkEventpefinition [1.."] this LinkEventDefinition represents a 'throw' or 'source' LinkEventDefinition.

target: LinkEventDefinition | sed to reference the corresponding 'throw' or 'source’ LinkEventDefinition,
(1l when this LinkEventDefinition represents a 'catch’ or 'target’ LinkEventIDefinition.

Message Event Definition
Figure 10.88 shows the vatiations of Message Events.

/"\‘ 4:=:~\

[ {

@ s @ A
N’ 1==1'

Figure 10.88 — Message Events
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Figure 10.89 displays the class diagram for the MessageEventDefinition.

Q MessageEventDefinition
(From Events)

- -
0. —topretatiomfet 01 FIemsageref
] dperation =] Message
(Frof Service) (from Common)
[Eg name : S5tiing [5g name : String
[ implementjationRef : Element
+ message
0..1. 4+ itemRef
| ItemDefinition

[Eg itemkind © Tkemkind
[Eg structureRef : Element
[ isCollection : Boolean

Figure 10.89 — MessageEventDefinition Class Diagram
The MessdqgeEventDefinition element inherits the attributes and miodel associations of BaseElement (see Table

8.5) through its relationship to the EventDefinition element (seepage 259). Table 10.99 presents thg additional
model assogiations of the MessageEventDefinition element)

Table 10.99 — MessageEventDefinition model associations

Attribute| Name Description/Usage

messagelRtef: Message [0..1] The Message MUST be supplied (if the i sExecutable attribte of the
Process-is set to frue).

operationRef: Operation [0..1] This-attribute specifies the Operation that is used by the Message Event.
HWMUST be specified for executable Processes.

Multiple Eyent
For a Start| Event:

If the trigger is Multiple, there are multiple ways of starting the Process. Only one of them is necessaryf to trigger the
start of the [Process. The EventDefinition subclasses will define which #riggers apply

For an End Event:

If the Result is Multiple, there are multiple consequences of ending the Process. All of them will occur. The
EventDefinition subclasses will define which Results apply.

For an Intermediate Event within normal flow:

If the trigger is Multiple, only one EventDefinition is REQUIRED to catch the trigger. When used to throw, all
of the EventDefinitions are considered and the subclasses will define which Results apply.
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For an Intermediate Event attached to the boundary of an Activity:

If the trigger is Multiple, only one EventDefinition is REQUIRED to “catch” the trigger.

Figure 10.90 shows the variations of Multiple Events.

Figure 10.90 — Multiple Events

None Eve

None Eve
Events: a

€@ The None Start Event MAY be used for a fop-level Process or any type of Sub-Process (excs
Eyent Sub-Process).

€ The None Start Event MAY NOT be used for an Event Sub-Process.

€ The catch None Intermediate Event MUST only be used in nokmal flow and, thus, MAY NOT b
the boundary of an Activity.

€ The None End Event MAY be used within any Sub-Process or Process.

Figure 10.9l shows the variations of None Events.

OO

Figure 10.91 — None Events

Parallel Multiple Event
For a Start| Event:

« Ifth¢ trigger is Mul t ipl e, there are multiple friggers REQUIRED to start the Process. All of them
triggler the start ofthe'\Process. The EventDefinition subclasses will define which triggers app
the garallelMaTtiple attribute of the Start Event MUST be set to true.

For an Integrmediate Event within normal flow:

 Ifth¢ miggeris Multiple, all of the defined EventDefinitions are REQUIRED to trigger the B

nt

Start Event, a carch Intermediate Event, and an End Event (see Figure 10.91).

nts are Events that do not have a defined EventDefinition. There are three”(3) variatiops of None

pt an

e attached to

hre necessary to
y. In addition,

Fvent. In

addition, the parallelMultiple attribute of the Intermediate Event MUST be set to true.

For an Intermediate Event attached to the boundary of an Activity:

« If'the trigger is Multiple, all of the defined EventDefinitions are REQUIRED to trigger the Event. In addition,
the parallelMultiple attribute of the Intermediate Event MUST be set to frue.

Figure 10.92 shows the variations of Parallel Multiple Events.
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Figure 10.92 — Multiple Events

Signal Event

] signalEvehtDefinition
(From Events)

0.1 + signalRef

| signal
(From Events)
[Eg hame : 5trjng

®

0..1 J structureRef

= TtemDefinition
(From Cgmmon)
g itemkind ; ftemkind
g structureRef : Elernent
55, isCollection| : Boclean

Figure 10.93 — SignalEventDefinition Class Diagram

Figure 10.9% shows the variations of Signal Events:

LO0T@O®

Figure 10.94 — Signal Events

-~

The SignglEventDefinition element inherits the attributes and model associations of BaseElemgnt (see Table
8.5) through its relationship.to the EventDefinition element (see page 259). Table 10.100 presents the additional
model asso¢iations of the.€ConditionalSignalDefinition element.

Table 10.7100,+ SignalEventDefinition model associations

Attribute Name—— | Description/Usage
signalRef: Signal [0..1]

If the trigger is a Signal, then a Signal is provided.

Terminate Event

Figure 10.95 shows the Terminate Event.
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Figure 10.95 — Terminate Event

The TerminateEventDefinition element inherits the attributes and model associations of BaseElement (see

Table 8.5) fhirough its relationship to the EVentDeL 1111 Lo clement (5ee page 259)-

Timer Event
Figure 10.96 shows the variations of Timer Events.
s N 2=
1670 1)
\ ! \‘ /"
~N_’ X=7
Figure 10.96 — Timer Events
The TimefEventDefinition element inherits the attributes and model associations of BaseElement (see Table
8.5) through its relationship to the EventDefinition element (se€e page 259). Table 10.101 presents the additional
model assogiations of the TimerEventDefinition element.
Table 10.101 — TimerEventDefinition model associations
Attributel Name Description/Usage
timeDate:|Expression [0..1] If the trigger is‘a Timer, then a t imeDate MAY be entered. Timer gttributes are
mutually exclusive and if any of the other Timer attributes is set, t imeDpte MUST
NOT-be set (if the i sExecutable attribute of the Process is set tq frue). The
return type of the attribute t imeDate MUST conform to the ISO-8601 fprmat for date
and time representations.
timeCycle: Expression [0..1] If the trigger is a Timer, then a t imeCycle MAY be entered. Timer attributes are
mutually exclusive and if any of the other Timer attributes is set, t imeCycle MUST
NOT be set (if the 1 sExecutable attribute of the Process is set tq frue). The
return type of the attribute timeCycle MUST conform to the ISO-860] format for
recurring time interval representations.

timeDuration’ Expression [0 1] | if the triggerisaFimer-thenatimeburatromrMAY-be-entered—F
are mutually exclusive and if any of the other Timer attributes is set, timeDuration
MUST NOT be set (if the i sExecutable attribute of the Process is set to true).
The return type of the attribute timeDuration MUST conform to the ISO-8601

format for time interval representations.

ner attributes
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10.5.6 Handling Events

BPMN provides advanced constructs for dealing with Events that occur during the execution of a Process (i.c., the
“catching” of an Event). Furthermore, BPMN supports the explicit creation of an Event in the Process (i.c., the
“throwing” of an Event). Both catching and throwing of an Event as well as the resulting Process behavior is referred
to as Event handling. There are three types of Event handlers: those that start a Process, those that are part of the normal
Sequence Flow, and those that are attached to Activities, either via boundary Events or via separate inline handlers
in case of arEvent-Sub-Process:

Handling $tart Events

There are njultiple ways in which a Process can be started. For single Start Events, handling'consists of starting a new
Process istance each time the Event occurs. Sequence Flows leaving the Event are then followed #s usual. For
multiple Start Events, BPMN supports several modeling scenarios that can be applied depending on thd scenario.

possible Start Events. Each occurrence of one of these Events will lead to the-creation of a new Process instance.
The following example shows two Events connected to a single Activity (s€eFigure 10.97). At runtime} each
occurrence pf one of the Events will lead to the creation of a new instancéof'the Process instance and activation of the
Activity. Note that a single Multiple Start Event that contains the Mes'sadge Event Definitions would behave in
the same why.

() =

Messags

Exclusive ]:art: the most common scenario for starting a Process is its instantiation by exactly one out|of many

\1"4
—

Activity

O
Message 2

Figure 10.97 — Exclusive start of a Process

A Process gan also be started via an Event-Based Gateway, as in the following example (Figure 10.98).
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8 — A Process initiated by an Event-Based Gateway

, the first matching Event will create a new instance of the Process, and waiting for the oth
from the same decision stops, following the usual semantics of the.Event-Based Exclusive (
he only scenario where a Gateway can exist without an incoming Sequence Flows.

e to have multiple groups of Event-Based Gateways'starting a Process, provided they pal
ersation and hence share the same correlation information. In that case, one Event out of eal
e first one creates a new Process instance, while.the subsequent ones are routed to the exist
entified through its correlation information.

hronization: if the modeler requires several disjoint Start Events to be merged into a single
en the following notation MUST be applied (Figure 10.99).

Activity

9 — Event synchronization at Process start

bl Start"Event MAY group several disjoint Start Events each of which MUST occur once i
the Process to be created. Sequence Flows leaving the Event are then followed as usual.

er Events
Gateway. Note

rticipate in the
ch group needs
ng instance,

Process

h order for an

See page 4

Handling Events within normal Sequence Flow (Intermediate Events)

For Intermediate Events, the handling consists of waiting for the Event to occur. Waiting starts when the
Intermediate Event is reached. Once the Event occurs, it is consumed. Sequence flows leaving the Event are

followed as

usual.
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Handling Events attached to an Activity (Intermediate boundary Events and Event Sub-Processes)

For boundary Events, handling consists of consuming the Event occurrence and either canceling the Activity the Event
is attached to, followed by normal Sequence Flows leaving that Activity, or by running an Event Handler without
canceling the Activity (only for Message, Signal, Timer and Conditional Events, not for Error Events).

An interrupting boundary Event is defined by a true value of its cancelActivity attribute. Whenever the Event
occurs, the associated Activity is terminated. A downstream foken is then generated, which activates the next element of
the Proce ecte iti e 3

en a) sha ncond ona ~Ya ance all, 3 dan-e enllon axy,

For non-intgrrupting boundary Events, the cancelActivity attribute is set to false. Whenever the\Event occurs, the
associated Activity continues to be active. As a token is generated for the Sequence Flow from th¢-boundary Event in
parallel to the continuing execution of the Activity, care MUST be taken when this flow is merged into tHe main flow of
the Procegs — typically it should be ended with its own End Event.

The following example shows a fragment (see Figure 10.100) from a trip booking Proeess. It contains a [Sub-Process
that consistp of a main part, and three Event Sub-Processes to deal with Events within the same confext: an error
Event Sub-Process that cancels the Sub-Process, a Message Event Sub-Process that updates the state of the
Sub-Procé¢ss while allowing it to continue, and a Compensation Event Sub-Process.
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Figure 10.100 — Example of inline Event Handling via Event Sub-Processes

The followlng.example (see Figure 10.101) shows the same fragment of that Process, using boundary Bvent handlers
rather than inline Event Sub-Processes. Note that in this example, the handlers do not have access to the context of
the “Booking” Sub-Process, as they run outside of it. Therefore, the actually compensation logic is shown as a black
box.
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Figure 10.101 — Example of boundary Event Handling

Note that there is a distinction between interrupting and non-interrupting Events and the handling of thdse Events,

which is depcribed in the sub clauses below. For an interrupting Event (Error, Escalation, Message, $ignal, Timer,
Conditiongl, Multiple, and Parallel Multiple), only one Event Sub-Process for the same Event Declaration MUST
be modeled, This excludessany further non-interrupting handlers for that Event Declaration.

The reason [for this restfiction lies in the nature of interrupting Event Sub-Processes and boundary EMents. They
interrupt ndrmal execution of the parent Activity and after their completion, the parent Activity is immefliately
terminated.|This.implies that only one such handler can be executed at a time. However, this does not restifict the modeler
in specifyirjgiseveral interrupting handlers, if each handler refers to a different Event Declaration.

For non-interrupting Events (Escalation, Message, Signal, Timer, Conditional, Multiple, and Parallel Multiple),
an unlimited number of Event Sub-Processes for the same Event Declaration can be modeled and executed in
parallel. At runtime, they will be invoked in a non-deterministic order. The same restrictions apply for boundary Events.
During execution of a non-interrupting Event Sub-Process, execution of the parent Activity continues as normal.

If for a given Sub-Process, both an inline Event Sub-Process and a boundary Event handler are modeled that
Process the same EventDefinition, the following semantics apply:

€ If the inline Event Sub-Process “re-throws” the Event after completion, the boundary Event is triggered.
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If the inline Event Sub-Process completes without “re-throwing” the Event, the Activity is considered to

have completed and normal Sequence Flow resumes. In other terms, the Event Sub-Process “absorbs” the
Event.

Interrupting Event Handlers (Error, Escalation, Message, Signal, Timer, Conditional, Multiple, and Parallel

Multiple)

Interrupting Event Handlers are those that have the cancelActivity attribute is set to true. Wheneve

occurs, regg
inline error
boundary H
is canceled

In the exan{
“Booking”
compensati

Non-inter:
Multiple)

Interrupting

For Event
performed.

Sub-Process instances are created concurrently. The non-interrupting Start Event indicates that the E

Process i

For boundg]
Process i

Then, Seqlience Flows from the boundary Event are followed. As a token is generated for the Sequen

the bounda
merged int

In the exam
Process.

flow is wit
correspond

See “Intern
Processes”

Handling

al'in the main body of the Sub-Process. Once such a Message is received, the Activities w

handler is specified (in case of a Sub-Process), it is run within the context of that Sub-Prg
rror Event is present, Sequence Flows from that boundary Event are then followed( The j
after either the error handler completes or Sequence Flow from the boundary Eventlis foll

ple above, the “Booking” Sub-Process has an Error handler that defines whatshould happ
Frror occurs within the Sub-Process, namely, the already performed bookings are cancele
n. The Error handler is then continued outside the Sub-Process through a boundary Error

Event Handlers are those that have the cancelActivity @ttribute is set to false.

Sub-Processes, whenever the Event occurs it is consumed and the associated Event Sub-
If there are several Events that happen in parallel, then they are handled concurrently, i.e., sd

stance runs concurrently to the Sub-Process proper.

ry Events, whenever the Event occurs the handler runs concurrently to the Activity. If an E
also specified for that Event (in case of’a Sub-Process), it is run within the context of that

y Event in parallel to the continuing execution of the Activity, care MUST be taken when th
the main flow of the Process < typically it should be ended with its own End Event.

ple above, an Event Handler allows to update the credit card information during the “Booking
is triggered by a credit.card information Message: such a Message can be received whengd

ng Event Handler tun concurrently with the Activities within the body of the Sub-Process

jediate Evenfs™ on page 440 for the exact semantics of boundary Intermediate Events and °
on page.440 for the operational semantics of non-interrupting Event Sub-Processes.
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For a Terminate End Event, all remaining active Activities within the Process are terminated.

A Cancel End Event is only allowed in the context of a Transaction Sub-Process and, as such, cancels the Sub-
Process and aborts an associated Transaction of the Sub-Process.

For all other End Events, the behavior associated with the EventDefinition is performed. When there are no
further active Activities, then the Sub-Process or Process instance is completed. See page 443 for exact semantics.
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10.5.7 Scopes

A scope describes the context in which execution of an Activity happens. This consists of the set of:
- Data Objects available (including Datalnput and DataOutput)

- Events available for catching or throwing triggers

« Conversations—eoingoninthatseope

In general, p scope contains exactly one main flow of Activities which is started, when the scope gets agtivated. Vice
versa, all Alctivities are enclosed by a scope. Scopes are hierarchically nested.

Scopes can|have several scope instances at runtime. They are also hierarchically nested according to theif generation. In
a scope insfance several tokens can be active.

Scope instapces in turn have a lifecycle containing among others the states:
« Actiyated
« In exqecution
» Completed
+ In Cpmpensation
» Compensation
« In Efror
« In Cancellation

» Cangelled

BPMN has|the following model elements.with scope characteristics:

+ Chdreography
+ Poo|

+ SubrProcess
- Tas

- Activity

o Mulfi-instances body

Scopes are used to define the semantics of:
+ Visibility of Data Objects (including Datalnput and DataOutput)
« Event resolution

- Starting/stopping of foken execution

The Data Objects, Events, and correlation keys described by a scope can be explicitly modeled or implicitly
defined.
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10.5.8 Events Package XML Schemas

Table 10.102 — BoundaryEvent XML schema

<xsd:element name="boundaryEvent" type="tBoundaryEvent" substitutionGroup="flowElement"/>
<xsd:complexType name="tBoundaryEvent">
<xsd:complexContent>
<xsd:extension base="tCatchEvent">
<xsd:attribute name="cancelActivity" type="xsd:boolean" default="true"/>
<xsd:attribute name="attachedToRef" type="xsd:QName"/>
</}sd:extension>
</xsd:¢gomplexContent>
</xsd:complexType>

Table 10.103 — CancelEventDefinition XML schema

<xsd:elemg¢nt name="cancelEventDefinition" type="tCancelEventDefinition" substitutionGroup="eventDefinition"/>
<xsd:complexType name="tCancelEventDefinition">
<xsd:cpmplexContent>
<xpd:extension base="tEventDefinition"/>
</xsd:¢omplexContent>
</xsd:complexType>

Table 10.104 — CatchEvent XML schema

<xsd:element name="catchEvent" type="tCatchEvent"/>
<xsd:complexType name="tCatchEvent" abstract="true">
<xsd:complexContent>
<xpd:extension base="tEvent">
<xsd:sequence>
<xsd:element ref="dataQOutput" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="dataOutputAssociation" minOccurs="0" maxOccurs="unboundeq"/>
<xsd:element ref="outputSet" minOccurs="0" maxOccurs="1"/>
<xsd:element _ref="eventDefinition" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element name="eventDefinitionRef" type="xsd:QName" minOccurs="0" maxQc-
curs="unbounded"/>
</xsd:sequénce>
<xsd:attribute name="parallelMultiple" type="xsd:boolean" default="false"/>
</xsd:extension>
</xsdl:complexContent>
</xsd:complexType>

Table 10.105 — CancelEventDefinition XML schema

<xsd:element name="cancelEventDefinition" type="tCancelEventDefinition" substitutionGroup="eventDefinition"/>
<xsd:complexType name="tCancelEventDefinition">
<xsd:complexContent>
<xsd:extension base="tEventDefinition"/>
</xsd:complexContent>
</xsd:complexType>
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Table 10.106 — CompensateEventDefinition XML schema

<xsd:element name="compensateEventDefinition" type="tCompensateEventDefinition" substitutionGroup="event-
Definition"/>
<xsd:complexType name="tCompensateEventDefinition">
<xsd:complexContent>
<xsd:extension base="tEventDefinition">

</
</xsd:({
</xsd:com

Table 10.1(

<xsd:elem

)\bul.dttl ibutc ridall IU—"VVd;tFUI CUI I IpiUtiUl I" typU—“)\bU‘.bUUiUdl I"I’
<xsd:attribute name="activityRef" type="xsd:QName"/>
sd:extension>
omplexContent>
plexType>

7 — ConditionalEventDefinition XML schema

bnt name="conditionalEventDefinition" type="tConditionalEventDefinition" substitutionGrg

inition"/>

<xsd:comp
<xsd:c
<X

</
</xsd:(
</xsd:com

Table 10.1(

<xsd:elem
<xsd:comp
<xsd:c

<X

</

</xsd:({
</xsd:com

Table 10.1(

lexType name="tConditionalEventDefinition">
bmplexContent>
5d:extension base="tEventDefinition">
<xsd:sequence>
<xsd:element name="condition" type="tExpression"/>
</xsd:sequence>
sd:extension>
omplexContent>
blexType>

8 — ErrorEventDefinition XML schema

bnt name="errorEventDefinition™type="tErrorEventDefinition" substitutionGroup="eventD
lexType name="tErrorEventDefinition">
pbmplexContent>
5d:extension base="{EventDefinition">]
<xsd:attribute nameg="errorRef" type="xsd:QName"/>
sd:extension>
omplexContent>
blexType>

9 - EscalationEventDefinition XML schema

up="eventDef-

efinition"/>

<xsd:elem¢

substitutionGroup="eventDefinition"/>

<xsd:complexType name="tEscalationEventDefinition">
<xsd:complexContent>
<xsd:extension base="tEventDefinition">

<xsd:attribute name="escalationRef" type="xsd:QName"/>

</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
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Table 10.110 — Event XML schema

<xsd:element name="event" type="tEvent" substitutionGroup="flowElement"/>
<xsd:complexType name="tEvent" abstract="true">
<xsd:complexContent>
<xsd:extension base="tFlowNode"/>
</xsd:complexContent>
</xsd:comptexType

Table 10.111 — EventDefinition XML schema

<xsd:element name="eventDefinition" type="tEventDefinition"/>
<xsd:complexType name="tEventDefinition" abstract="true">
<xsd:cpmplexContent>
<xpd:extension base="tBaseElement"/>
</xsd:¢omplexContent>
</xsd:complexType>

Table 10.142 — ImplicitThrowEvent XML schema

<xsd:element name="implicitThrowEvent" type="tImplicitThrowEvent" substitutionGroup="flowElemgnt"/>
<xsd:complexType name="timplicitThrowEvent">
<xsd:cpmplexContent>
<xpd:extension base="tThrowEvent"/>
</xsd:¢omplexContent>
</xsd:complexType>

Table 10.113 — IntermediateCatchEvent XML schema

<xsd:elemg¢nt name="intermediateCatchEvent" type="tIntermediateCatchEvent" substitutionGroup=['flowElement"/
>
<xsd:comglexType name="tIntermediateCatchEvent">
<xsd:cpmplexContent>
<xpd:extension base="fCatchEvent"/>
</xsd:¢omplexContent>
</xsd:complexType>

Table 10.114 - IntermediateThrowEvent XML schema

<xsd:elemg¢ntname="intermediateThrowEvent" type="tIntermediate ThrowEvent" substitutionGroupF"flowEle-
ment"/>
<xsd:complexType name="tIntermediate hrowEvent">
<xsd:complexContent>
<xsd:extension base="tThrowEvent"/>
</xsd:complexContent>
</xsd:complexType>

Table 10.115 — LinkEventDefinition XML schema

<xsd:element name="linkEventDefinition" type="tLinkEventDefinition" substitutionGroup="eventDefinition"/>
<xsd:complexType name="tLinkEventDefinition">
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<xsd:complexContent>
<xsd:extension base="tEventDefinition">
<xsd:sequence>
<xsd:element name="source" type="xsd:QName" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element name="target" type="xsd:QName" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:string" use="required"/>
</xsd:-extension>
</xsd:¢omplexContent>
</xsd:complexType>

Table 10.116 — MessageEventDefinition XML schema

<xsd:elemgnt name="messageEventDefinition" type="tMessageEventDefinition" substitutionGroup"eventDefini-
tiop"/>
<xsd:complexType name="tMessageEventDefinition">
<xsd:cpmplexContent>
<xpd:extension base="tEventDefinition">
<xsd:sequence>
<xsd:element name="operationRef" type="xsd:QName" minOccurs="0" maxOccursF"1"/>
</xsd:sequence>
<xpd:attribute name="messageRef" type="xsd:QName’/>
</xsd:extension>
</xsd:¢omplexContent>
</xsd:complexType>

Table 10.117 — Signal XML schema

<xsd:elemgnt name="signal" type="tSignal’. substitutionGroup="reusableElement"/>
<xsd:complexType name="tSignal">
<xsd:cpmplexContent>
<xpd:extension base="tRootElement">
<xsd:attribute names"name" type="xsd:string"/>
<xsd:attribute name="structureRef" type="xsd:QName"/>
</xsd:extension>
</xsd:¢omplexConteht>
</xsd:complexType>

Table 10.118 — SignalEventDefinition XML schema

<xsd:elemg¢ni.iame="signalEventDefinition" type="tSignalEventDefinition" substitutionGroup="eveniDefinition"/>
<xsd:complexType name="tSignalEventDefinition">
<xsd:complexContent>
<xsd:extension base="tEventDefinition">
<xsd:attribute name="signalRef" type="xsd:QName"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
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Table 10.119 — StartEvent XML schema

<xsd:element name="startEvent" type="tStartEvent" substitutionGroup="flowElement"/>
<xsd:complexType name="tStartEvent">
<xsd:complexContent>
<xsd:extension base="tCatchEvent">
<xsd:attribute name="isInterrupting" type="xsd:boolean" default="true"/>
</ysdextersion>
</xsd:¢gomplexContent>
</xsd:complexType>

Table 10.120 — TerminateEventDefinition XML schema

<xsd:elemg¢nt name="terminateEventDefinition" type="tTerminateEventDefinition" sufhstitutionGroupF"eventDefini-
tiop"/>
<xsd:comglexType name="tTerminateEventDefinition">
<xsd:cpmplexContent>
<xpd:extension base="tEventDefinition"/>
</xsd:¢omplexContent>
</xsd:complexType>

Table 10.121 — ThrowEvent XML schema

<xsd:element name="throwEvent" type="tThrowEvent"/>
<xsd:complexType name="tThrowEvent" abstract="true!>
<xsd:complexContent>
<xpd:extension base="tEvent">
<xsd:sequence>
<xsd:element ref="datalnput”?minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="datalhputAssociation" minOccurs="0" maxOccurs="unbounded"{>
<xsd:element ref="inputSet" minOccurs="0" maxOccurs="1"/>
<xsd:element ref=!"eventDefinition" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element name="eventDefinitionRef" type="xsd:QName" minOccurs="0" maxQc-
curs="unbounded"/>
</xsd:sequence>
</xsd:extension>
</xs@l:complexContent>
</xsd:complexType>

Table 10.122.=< TimerEventDefinition XML schema

<xsd:element name="timerEventDefinition" type="tTimerEventDefinition" substitutionGroup="eventDefinition"/>
<xsd:complexType name="tTimerEventDefinition">
<xsd:complexContent>
<xsd:extension base="tEventDefinition">
<xsd:choice>

<xsd:element name="timeDate" type="tExpression" minOccurs="0" maxOccurs="1"/>
<xsd:element name="timeDuration" type="tExpression" minOccurs="0" maxOccurs="1"/>

<xsd:element name="timeCycle" type="tExpression" minOccurs="0" maxOccurs="1"/>
</xsd:choice>

</xsd:extension>
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</xsd:complexContent>
</xsd:complexType>

10.6 Gateways

Gateways are used to control how Sequence Flows interact as they converge and diverge within a Process. If the
flow does not need to be controlled, then a Gateway is not needed. The term “Gateway” implies that there is a gating
mechanism|that either allows or disallows passage through the Gateway. As rokens arrive at a Gateway] they can be

merged toggther on input and/or split apart on output as the Gateway mechanisms are invoked.

A Gateway is a diamond, which has been used in many flow chart notations for exclusive branchihg and is familiar to
most modelers.

€ A|Gateway is a diamond that MUST be drawn with a single thin line (see Figure 1.0:102).

Figure 10.102 — A Gateway

€| The use of text, color, size, and lines for a Gateway MUST follow the rules defined in “Use of| Text,
Color, Size, and Lines in a Diagram” on page-39with the exception that:

Gateways, like Activities, are capable-0f consuming or generating additional tokens, effectivgly controlling
the execution semantics of a given Process. The main difference is that Gateways do not repfesent ‘work’
being done and they are consideredto have zero effect on the operational measures of the Procéss being
executed (cost, time, etc.).

Gateways can define all the types of Business Process Sequence Flow behavior: Decisipns/branching
(exclusive, inclusive, and complex), merging, forking, and joining. Thus, while the diamond has|been used
traditionally for exClusive decisions, BPMN extends the behavior of the diamonds to reflect any|type of
Sequence Flow control. Each type of Gateway will have an internal indicator or marker to show the type of
Gateway thatis being used (see Figure 10.103).
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Exclusive or

Event-Based

A
@ O

Parallel
Event-Based

Inclusive

Complex

Parallel

+ %0

Figure 10.103 - The Different types of Gateways

The Gateway controls the flow of both diverging and converging Sequence Flows. That is, a single Gateway could
have multigle input and multiple output flows. Modelers and modeling tools might want to enforce a bes{ practice of a
Gateway (nly performing one of these functions. Thus, it'"would take two sequential Gateways to first converge and
then to divgrge the Sequence Flows.
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| BaseElement | Documentation «enumeration»

(from Foundation) . (From Foundation) EventBasedGatewayType
g id : String + documentation g text : String (From Gateways)

1 * 3, textFormat : String = Parallel
= Exclusive
R enurmeration
- - Fﬂ'om Common) [E] GatewayDirection
[Eg name : 5tring (From Gateways) Q Ev(efzf]tB:stedGat)eway
ﬁ d I'0M Lateways

[Eg instantiate : Boolean

=1 Convergin
ong [Eg eventGatewayType ! EventBasedGatewayType

H FlowNode = Diverging
(from Common) =1 Mixed O

| Gateway
(From Gateways)
[Eg gatewayDirpction : GatewayDirection

= Exclusivefiateway = InclusiveGateway - parallelGateway | ComplexGateway
(From Gatejvays) (from Gateways) (From Gateways) (From Gateways)
. FinclusiveGateway N\F complexGateway| * 0.1
| exclusiveGateway * + complexGateway
0.1 1 default 0.1, + default
=] sequenceFlow 0.1 AN
(From Common) + debult + activationCondition | 0..1

g isImmediate : Boolean
@ =] Expression

+ conditionExpression {From Common)

My o1 0.1

Figure 10.104 — Gateway class diagram

Gateways|are described in thissub. clause on an abstract level. The execution semantics of Gateways i detailed on
page 434.

10.6.1 Sequence-Flow Considerations
NOTE: Although-+theshape of a Gateway is a diamond, it is not a requirement that incoming and outgoing Seqquence Flows

MUST conrjeef to'the corners of the diamond. Sequence Flows can connect to any position on the boundary ¢f the Gateway
shape.

This sub clause applies to all Gateways. Additional Sequence Flow Connection rules are specified for each type of
Gateway in the sub clauses below.

€ A Gateway MAY be a target for a Sequence Flow. It can have zero (0), one (1), or more incoming
Sequence Flows.

€ If the Gateway does not have an incoming Sequence Flow, and there is no Start Event for the
Process, then the Gateway’s divergence behavior, depending on the type of Gateway (see below),
SHALL be performed when the Process is instantiated.
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€ A Gateway MAY be a source of a Sequence Flow; it can have zero, one, or more outgoing Sequence
Flows.

€ A Gateway MUST have either multiple incoming Sequence Flows or multiple outgoing Sequence Flows
(i.e., it MUST merge or split the flow).

€ A Gateway with a gatewayDirection of unspecified MAY have both multiple incoming and

’ _A_G.ate_u’a‘\'l wiath-a rj:ﬁ- Wy Directionofmivad MUST have both multinle innnming an
)

*

*

10.6.2 Exclusive Gateway

A diverging

the “diversifon point in the road” for a Process. For a given instance of the Process, only one of the pat

A Decision
set of altern

¢ T

4

digmond (see Figure 10.106) to distinguish it front other Gateways. This marker is NOT REQUIR
(s¢e Figure 10.105).

A diagram SHOULD be consistent-in the use of the “X” internal indicator. That is, a diagram SHOULD NOT

outgoing Sequence Flows.

Sequence Flows.

Flows, but MUST NOT have multiple outgoing Sequence Flows.

A Gateway with a gatewayDirection of diverging MUST have multiplewutgoing S¢
Flows, but MUST NOT have multiple incoming Sequence Flows.

Exclusive Gateway (Decision) is used to create alternative paths within a Process flow. 7|

have some Gateways with an indicator and other Gateways without an indicator.

outgoing

A Gateway with a gatewayDirection of converging MUST have multiple incoming $equence

quence

his is basically
hs can be taken.

can be thought of as a question that is asked at a partigular point in the Process. The question has a defined
ative answers. Each answer is associated with a condition Expression that is associated with a Gateway’s
outgoing Sequence Flows.

¢ Exclusive Gateway MAY use a marker that\js' shaped like an “X” and is placed within the Gpteway

ED

G
Condition 1

~—

 EEEE—

Condition

-~

7 ’—\
I Default '
-~

Figure 10.105 — An Exclusive Data-Based Decision (Gateway) Example without the Internal Indicator
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Condition 1

Condition?

Default

~——

Figure 10.106 — A Data-Based Exclusive Decision (Gateway) Example with the dnternal Indicator

NOTE: as almodeling preference, the Exclusive Gateways shown in examplegswithin this document will bg shown without
the internal [indicator.

A default path can optionally be identified, to be taken in the event that.none of the conditional Expresdions evaluate
to true. If a default path is not specified and the Process is exectited such that none of the conditional Hxpressions
evaluates tq frue, a runtime exception occurs.

A converging Exclusive Gateway is used to merge alternative paths. Each incoming Sequence Flow [token is routed
to the outgging Sequence Flow without synchronization.

H Gateway = AlowNode
(Frgm Gateways) (From Common)

[Eg datewayDirgction : GatewayDirection f

+#sourceRef 1 1 4 targetRef
| ExqlusiveGateway
(Frgm Gateways)
N
"
.1 | Hdefault + outgoing * * .+ incoming
v,

| sequenceFlow
LEx,

0.1

0.1+ conditionExpression

| Expression
(From Common)

Figure 10.107 — Exclusive Gateway class diagram

The Exclusive Gateway clement inherits the attributes and model associations of Gateway (see Table 8.46). Table
10.123 presents the additional attributes and model associations of the Exclusive Gateway element.
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23 - ExclusiveGateway Attributes & Model Associations

Attribute

Name Description/Usage

default: SequenceFlow [0..1]

4 £+ Tk ot I£
WUuC. TG UTTAUIl '

conditionExpression. Any such Expression SHALL.be

The Sequence Flow that will receive a token when none of the
conditionExpressions on other outgoing Sequence Flows evaluate

gnored.

10.6.3 In

A diverging

clusive Gateway

Inclusive Gateway (Inclusive Decision) can be used to create alternative but also parallel

Process flow. Unlike the Exclusive Gateway, all condition Expressions are gvalnated. The true eV
condition Expression does not exclude the evaluation of other condition Expréssions. All Sequen

a true evaly
paths MAY]

& Ty

Figure 10.1

ation will be traversed by a token. Since each path is considered to(bé independent, all combi
be taken, from zero to all. However, it should be designed so that-at least one path is taken.

e Inclusive Gateway MUST use a marker that is in the shape‘of a circle or an “O” and is place

Gateway diamond (see Figure 10.108) to distinguish it from-ether Gateways.

Condition 1

Default

~——

08 — An(example using an Inclusive Gateway

paths within a
aluation of one
ce Flows with
hations of the

i within the

A default ppth’can’ optionally be identified, to be taken in the event that none of the conditional Expresdions evaluate

to true. If 4

evaluates to true, a runtime exception occurs.

daelau pati 0O PC cd and inc OCC CXCCULCa 1C1 tNat Nonec o NG COnd ond

xpressions

A converging Inclusive Gateway is used to merge a combination of alternative and parallel paths. A control flow token
arriving at an Inclusive Gateway MAY be synchronized with some other fokens that arrive later at this Gateway. The
precise synchronization behavior of the Inclusive Gateway can be found on page 291.
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] Gateway = FowNode
(From Gateways) (From Common)
[Eg gatewayDirection : GatewayDirection

+sourceRef | 1 1 | + targetRef
2 InglusiveGatewa ¥
(Frpm Gateways)
L
h, 1|+ default + outgoing | * * | +incoming

£l sequenceFlow
(From Common)
g isImmediatg : Boolean

0.1

0.1+ conditionExpression

E Expression
(From Common)

Figure 10.109 - Inclusive Gateway class diagram

The Inclusfive Gateway element inherits the attributes and model associations of Gateway (see Table §.46). Table
10.124 predents the additional attributes and model associafions of the Inclusive Gateway element.

Table 10.124 - InclusiveGateway Attributes & Model Associations

Attribute| Name Description/Usage

default: SequenceFlow [0..1] The’Sequence Flow that will receive a token when none of the

conditionExpressions on other Sequence Flows evaluafe to true.
The default Sequence Flow should not have a conditionExpression.
Any such Expression SHALL be ignored.

10.6.4 Parallel Gateway

A Parallel|Gatéway is used to synchronize (combine) parallel flows and to create parallel flows.

¢ TheParallel Gateway MUST use a marker that is in the shape of a plus sign and is placed within the Gateway
diamond (see Figure 10.110) to distinguish it from other Gateways.
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-+

Figure 10.110 — An example using an Parallel Gateway

Parallel Gateways are used for synchronizing parallel flow (see Figure 10.111))

Figure 10.111 — An example of a'synchronizing Parallel Gateway

A Parallel{Gateway creates parallel paths without checking any conditions; each outgoing Sequence Hlow receives a
token upon[execution of this Gateway. For incoming flows, the Parallel Gateway will wait for all incopning flows
before triggering the flow through its outgoing Sequence Flows.
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H Gateway | FlowNode
(from Gateways) (From Common)
[Eg @atewayDirection : GatewayDirection
+ sourceRef | 1 + targetRef | 1
-
+ outgoing + incoming | *
| ParallelGateway =] SequenceFlow
(From Gateways) (From Common)

Figure 10.112 — Parallel Gateway class diagram

The Parallel Gateway clement inherits the attributes and model associations of - Gateway (see Table 8.46), but adds no
additional gttributes or model associations.

10.6.5 Complex Gateway

The Compljex Gateway can be used to model complex synchronization behavior. An Expression
activatijonCondition is used to describe the precise behavior. For example, this Expression cotld specify that
tokens on three out of five incoming Sequence Flows arg;needed to activate the Gateway. What tokenfs are produced
by the Gat¢way is determined by conditions on the outgoirig Sequence Flows as in the split behavior of the Inclusive
Gateway. If tokens arrive later on the two remaining. Sequence Flows, those tokens cause a reset of the Gateway and
new token ¢an be produced on the outgoing Sequence Flows. To determine whether it needs to wait for additional

tokens befope it can reset, the Gateway uses the synchronization semantics of the Inclusive Gateway.

€ The Complex Gateway MUST yse-a marker that is in the shape of an asterisk and is placed within the
Gateway diamond (see Figure10:113) to distinguish it from other Gateways.

SEm—
Alternative /1 >
—
SE—

Alternative 2
[ \ J
% —

Alternative 3

Alternative 4

——

Figure 10.113 — An example using a Complex Gateway
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The Complex Gateway has, in contrast to other Gateways, an internal state, which is represented by the boolean
instance attribute waitingForStart, which is initially t#7ue and becomes false after activation. This attribute can be
used in the conditions of the outgoing Sequence Flows to specify where fokens are produced upon activation and where
tokens are produced upon reset. It is RECOMMENDED that each outgoing Sequence Flow either get a token upon
activation or upon reset but not both. At least one outgoing Sequence Flow should receive a token upon activation but
a token MUST NOT be produced upon reset.

Figure 10.114 shows the class diagram for the Complex Gateway.

| Gateway
(From Gateways)
[Eg gatewayDiction | GatewayDirection

| ComplexGateway
(From Gateways)

+ activationCordition | 0.1

[H Expression
rom Common) 0.1

| FlowNeode

(From Common)

+ targetRef 1 + sourceRef | 1

+default 0.1 "4 incoming ¥
| SequenceFlow
(From Corfiiar)

Eg ismmediate : Boolean

4 outgoing

0.1

+ conditionExpression

Figure 10.114 — Complex Gateway class diagram

The Complex Gateway clement inh¢rits the attributes and model associations of Gateway (see Table §.46). Table
10.125 predents the additional model associations of the Complex Gateway eclement.

Table 10.125 — Complex Gateway model associations

Attribute| Name

Description/Usage

activationCondition: Expression
[0..1]

Determines which combination of incoming tokens will be syn

activation of the Gateway.

chronized for

default: SequenceFTow [U..T]

The Sequence Flow that will receive a token when none of the
conditionExpressions on other Sequence Flows evaluate to true.

The default Sequence Flow should not have a

conditionExpression. Any such Expression SHALL be ignored.
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Table 10.126 — Instance attributes related to the Complex Gateway

Attribute

Name Description/Usage

activation

Count: integer

Sequence Flow of the Complex Gateway.

Refers at runtime to the number of tokens that are present on an incoming

waitingFo

for start (=true) or waiting for reset (=false).

ther waiting

10.6.6 E

The Event
Gateway 4
Exclusive
be taken. B
requiring th

For exampl|
customer rd
determines
Message 4§
within a pr
Message 1
such as Tin

The Event
diamond to

® A
*

L 4

AN
@)

@)y

vent-Based Gateway

Based Gateway represents a branching point in the Process where.the alternative paths th
re based on Events that occur, rather than the evaluation of Expregsions using Process d
or Inclusive Gateway). A specific Event, usually the receipt ofa Message, determines th

e use of the Event-Based Gateway.

e, if a company is waiting for a response from a custofner’they will perform one set of Activi
sponds “Yes” and another set of Activities if the ciistomer responds “No.” The customer’s re
which path is taken. The identity of the Message.dectermines which path is taken. That is, th
nd the “No” Message are different Messages-—i.c., they are not the same Message with ¢
perty of the Message. The receipt of the Message can be modeled with an Intermediate
rigger or a Receive Task. In addition to,Messages, other #riggers for Intermediate Even
ers.

Gateway shares the same basic/shape of the Gateways, a diamond, with a marker placed w
indicate variations of the Gateway.
| Event Gateway is a diamond that MUST be drawn with a single thin line.

The use of text, coler; size, and lines for an Event Gateway MUST follow the rules defined in
Text, Color, Size,.and Lines in a Diagram” on page 39.

e marker for the, Event Gateway MUST look like a catch Multiple Intermediate Event (se¢

©
N

at follow the
ata (as with an
b path that will

hsically, the decision is made by another Participant, based on’data that is not visible to Progess, thus,

ties if the
sponse

b “Yes”
lifferent values
Event with a
ts can be used,

ithin the

“Use of

Figure 10.115).

Figure 10.1

15 — Event-Based Gateway

Unlike other Gateways, the behavior of the Event Gateway is determined by a configuration of elements, rather than
the single Gateway.

4 An Event Gateway MUST have two or more outgoing Sequence Flows.

@ The outgoing Sequence Flows of the Event Gateway MUST NOT have a conditionExpression.
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The objects that are on the target end of the Gateway’s outgoing Sequence Flows are part of the configuration of the
Gateway.

€ Event-Based Gateways are configured by having outgoing Sequence Flows target an Intermediate Event
or a Receive Task in any combination (see Figure 10.116 and Figure 10.117) except that:

¢ If Message Intermediate Events are used in the configuration, then Receive Tasks MUST NOT be
used in that configuration and vice versa.

Intermediate Events.

€| Only the following Intermediate Event triggers are valid: Message, Signal, Timex)Copditional,

and Multiple (which can only include the previous triggers). Thus, the following intermed{ate Event
triggers are not valid: Error, Cancel, Compensation, and Link.

€ Target elements in an Event Gateway configuration MUST NOT have any additional incoming Sequence
Flows (other than that from the Event Gateway).

Reques
Respon

1 Day

Figure 10.116 — An Event-Based Gateway example using Message Intermediate Events

Receive
Message 1

Requesﬁ @ ER-:-;c-:-;ive
Reponsk Message2

1 Day

Figure 10.117 — An Event-Based Gateway example using Receive Tasks
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When the first Event in the Event Gateway configuration is triggered, then the path that follows that Event will used
(a token will be sent down the Event’s outgoing Sequence Flows). All the remaining paths of the Event Gateway
configuration will no longer be valid. Basically, the Event Gateway configuration is a race condition where the first
Event that is triggered wins.

There are variations of the Event Gateway that can be used at the start of the Process. The behavior and marker of the
Gateway will change.

Event Gatpwa RN TSTATTLZ : cta e : ' ' attmibute is false,
but if set tq true, then the Process is 1nstant1ated when the first Event of the Gateway s configuration|is triggered.

& Ifthe Event Gateway’s instantiate attribute is set to frue, then the marker for the Event Gateway looks
life a Multiple Start Event (see Figure 10.118).

Figure 10.118 — Exclusive Event-Based Gateway to start a Process

In order fo an Event Gateway to instantiate a Process, it MUST.1dt have any incoming Sequence klows.

requiring alll of the Messages for the working of the same Process instance. To handle this, there is arfother variation

In some sitﬂfations a modeler might want the Process to be instaritiated by one of a set of Messages while still
of the Event Gateway.

¢ Ifthe Event Gateway’s instantiate attribute is set to rue and the eventGatewayType atfribute is set to
Parallel, then the marker for the Event Gateway looks like a Parallel Multiple Start Event|
(spe Figure 10.119).

& | The Event Gateway’s instantiate attribute MUST be set to true in order for the
eventGatewayType attributeto be setto Parallel (i.e., for Event Gateway’s that do npt instantiate
the Process MUST be Ex¢lusive—a standard Parallel Gateway can be used to include pgrallel

Events in the middle of a Process).

@)

Figure 10.119 —Parallel Event-Based Gateway to start a Process

The Paralle W y weverw vent is triggered
and the Process is 1nstantlated the other Events of the Gateway conflguratlon are not disabled. The other Events are
still waiting and are expected to be triggered before the Process can (normally) complete. In this case, the Messages
that trigger the Events of the Gateway configuration MUST share the same correlation information.
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] Activity
(From Activities)
[ IsForCompensation : Boolean
[Eg startQuantity © Integer

| Event
(From Events)

@completionQuantity : Integer
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| Gateway

(From Gateways)
[Eg gateway[irection : GatewayDirection

| EventBasedGateway
(From Gateways)
[ instantiatg : Boolean
[Eg eventGatgway Type EventBasedGatewayType

wenumeration:

[ EventBasedGatewayType
(From Gateways)

= Parallel
= Exclusive

| FlowNode

(From Common)

+ targetRef 1 + sourceRef | 1

\
+ incoming | * + outgoing \*

| SequenceFlow
(From Common)

Figure 10.120 — Event-Based Gateway class diagram

The EventiBased Gateway clement inherits(the attributes and model associations of Gateway (see Table 8.46). Table

10.127 predents the additional attributes and.model associations of the Event-Based Gateway clement.

Table 10.127 — EventBasedGateway Attributes & Model Associations

Attribute| Name

Description/Usage

instantiatla: boolean = false

When frue, receipt of one of the Events will instantiate the Prgcess
instance.

EventGatdway Type = Exclusive

eventGatewayType:
{ Exclusiva [\Patallel }

nstantiat

The eventGatewayType determines the behavior of the Gateway when
used to instantiate a Process (as described above).

The attribute can nnl.\’l be setto pax 1lal Whenthe 4

ttribute is set

to true.

Event-Based Gateways can be used at the start of a Process, without having to be a target of Sequence Flows.
There can be multiple such Event-Based Gateways at the start of a Process. Ordinary Start Events and Event-

Based Gateways can be used together.
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10.6.7 Gateway Package XML Schemas

Table 10.128 — ComplexGateway XML schema

<xsd:element name="complexGateway" type="tComplexGateway" substitutionGroup="flowElement"/>
<xsd:complexType name="tComplexGateway">
<xsd:complexContent>
<xsd:extension base="tGateway">
<xsd'sequence>
<xsd:element name="activationCondition" type="tExpression" minOccurs=['0" maxOc-

curs="1"/>
</xsd:sequence>
<xsd:attribute name="default" type="xsd:IDREF"/>
</xsd:extension>
</xsd:complexContent>

</¥sd:complexType>

=~

Table 10.129 — EventBasedGateway XML schema

<xgd:element name="eventBasedGateway" type="tEventBasedGateway" substitutionGroug="flowEle-
ment"/>
<xgd:complexType name="tEventBasedGateway">
<xsd:complexContent>
<xsd:extension base="tGateway">
<xsd:attribute name="instantiate" type="xsd:boolean" default="false"/>
<xsd:attribute name="eventGatewayType" type="tEventBasedGatewayType" d¢fault="Exclu-
siye"/>
</xsd:extension>
</xsd:complexContent>

</¥sd:complexType>

=

<xgd:simpleType name="tEventBasedGatewayType">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Exclusive"/>
<xsd:enumeration valué="Parallel"/>
</xsd:restriction>

</¥sd:simpleType>

=~

Table 10.130 — ExclusiveGateway XML schema

<xpd:element name="exclusiveGateway" type="tExclusiveGateway" substitutionGroup="flowElement"/>
<xgd:complexType name="tExclusiveGateway">
<xsd:complexContent>
<xsd:extension base="tGateway">
<xsd:attribute name="default" type="xsd:IDREF" use="optional"/>
</xsd:extension>
</xsd:complexContent>

</xsd:complexType>

Table 10.131 — Gateway XML schema

<xsd:element name="gateway" type="tGateway" abstract="true"/>
<xsd:complexType name="tGateway">
<xsd:complexContent>
<xsd:extension base="tFlowElement">
<xsd:attribute name="gatewayDirection" type="tGatewayDirection" default="Unspecified"/>
</xsd:extension>
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</xsd:complexContent>
</xsd:complexType>

<xsd:simpleType name="tGatewayDirection">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Unspecified"/>
<xsd:enumeration value="Converging"/>
<xsd:enumeration value="Diverging"/>
<xpd:enumeration value="Mixed"/>
</xsd:festriction>
</xsd:simpleType>

Table 10.132 - InclusiveGateway XML schema

<xsd:element name="inclusiveGateway" type="tInclusiveGateway" substitutionGroup="flowElement'/>
<xsd:comglexType name="tInclusiveGateway">
<xsd:complexContent>
<xpd:extension base="tGateway">
<xsd:attribute name="default" type="xsd:IDREF" use="optional"/>
</xsd:extension>
</xsd:¢omplexContent>
</xsd:complexType>

Table 10.133 — ParallelGateway XML schema

<xsd:element name="parallelGateway" type="tParallelGateway" substitutionGroup="flowElement"/>]
<xsd:complexType name="tParallelGateway">
<xsd:complexContent>
<xpd:extension base="tGateway"/>
</xsd:¢omplexContent>
</xsd:complexType>

10.7 Gompensation

Compensatfon is concerned with undoing steps that were already successfully completed, because their rgsults and
possibly side effects are1ig longer desired and need to be reversed. If an Activity is still active, it cannot bg compensated,
but rather needs to b€ canceled. Cancellation in turn can result in compensation of already successfully completed
portions of [an activesActivity, in case of a Sub-Process.

Compensatfonds performed by a compensation handler. A compensation handler performs the steps necegsary to reverse
the effects of an —In casc of a = , Ihc compensation landler has access 1o = ess data at the
time of its completion (“snapshot data”).

Compensation is triggered by a throw Compensation Event, which typically will be raised by an error handler, as part
of cancellation, or recursively by another compensation handler. That Event specifies the Activity for which
compensation is to be performed, either explicitly or implicitly.
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10.71 C

ompensation Handler

A compensation handler is a set of Activities that are not connected to other portions of the BPMN model. The
compensation handler starts with a catch Compensation Event. That catch Compensation Event cither is a
boundary Event, or, in case of a Compensation Event Sub-Process, the handler’s Start Event.

A compensation handler connected via a boundary Event can only perform “black-box” compensation of the original

Activity. T]
Event thro

o the boundary

1igh an Association (see Figure 10.121). The Compensation Activity, which can be cither|a Task or a

Sub-Procéss, has a marker to show that it is used for compensation only and is outside the normal flow of the

Process.

Book H

Figure 10.1

{otel

Cancel

21- Compensation through a boundary Event

A Compensation Event Sub-Process is contained\within a Process or a Sub-Process (sec Figur¢ 10.122). Like

the Comps
The Event
snapshot at
compensati

bn for Activities contained in(ts parent.

nsation Activity, the CompensationEvent Sub-Process is outside the normal flow of the Process.
Sub-Process, which is marked with™a dotted line boundary, can access data that is part of ifs parent, a
the point in time when its parent commpleted. A Compensation Event Sub-Process can recprsively trigger
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Booking

NN

Handle Compensation

; _ Update 3

’ 4} (} Customer . :

!Bookingl Flight  Hotel Record :

» ,

H :
Figure 10.122 — Monitoring Class Diagram

It is possibl

Sub-Process attribute compensable, when set, specifies that default compensation is implicitly defin

recursively

The examp
Start Ever
Activities
Process |

10.7.2 G

Compensation is triggered using a compensation throw Event, which can either be an Intermediate g

Event. The
to be specif
Process t}

e to specify that a Sub-Process can be compensated without having to define the compensatiq

compensates all successfully completed Activities within that Sub-Process.

e in 10.122, above contains a customm Compensation Event Sub-Process, triggered by a C

in an order different from the order in the forward case; it also contains an additional Activity
gic that cannot be derived from the body of the Sub-Process itself.

ompensation Triggering

Activity that needs to be compensated is referenced. If the Activity is clear from the context,
ied and defaults to the current Activity. A typical scenario for that is an inline error handler

n handler. The
ed, which

ompensation

t. Note that this compensationhandler deviates from default compensation in that it runs Compensation

y adding

r an End

it doesn’t have
bf a Sub-

dt.eannot recover the error, and as a result would trigger compensation for that Sub-Process

If no Activity

is specified

in a “global” context, all completed Activities in the Process are compensated.

By default, compensation is triggered synchronously, that is, the compensation throw Event waits for the completion of
the triggered compensation handler. Alternatively, compensation can just be triggered without waiting for its completion,
by setting the throw Compensation Event’s waitForCompletion attribute to false.

Multiple instances typically exist for Loop or Multi-Instance Sub-Processes. Each of these has its own instance of
its Compensation Event Sub-Process, which has access to the specific snapshot data that was current at the time of
completion of that particular instance. Triggering compensation for the Multi-lnstance Sub-Process individually
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triggers compensation for all instances within the current scope. If compensation is specified via a boundary
compensation handler, this boundary compensation handler also is invoked once for each instance of the Multi-Instance

Sub-Process in the current scope.

10.7.3 Relationship between Error Handling and Compensation

The followin

g items define the relationship between error handling and compensation:

» Compensation employs a “presumed abort principle,” with the following consequences: Compensation

Actik

* Whe
that

N

« Ifno
behal
throy

4

10.8 L

A Lane is 4
either vertig
and/or that
the preferer

this is not 4
¢ A
Fig

.

ho further compensation will be necessary once the error handler has completed.

error Event Sub-Process is specified for a particular Sub-Process and a particular error, th

vn, ensuring the behavior for auditing and monitoring.

anes

ally (see Figure 10.122) or horizontally (see Figure 10M23). Text associated with the Lane (g
of any Process element attribute) can be placeddnside the shape, in any direction or location
ce of the modeler or modeling tool vendor. Ouryexamples place the name as a banner on the |
horizontal Pools) or at the top (for vertical Pools) on the other side of the line that separates the Pool 1

ity results in a null operation.

an Activity fails, i.e., is left because an error has been thrown, it’s the error handlers.responsib

ior is to automatically call compensation for all contained Activities of that-Sub-Process if 't}

sub-partition within a Process (often within a Pool) andwill extend the entire length of the

requirement.

Lane is a square-cornered rectangle that MUST be drawn with a solid single line (see Figure 10.1
ure 10.124).

The label for the Lane MAY (be placed in any location and direction within the Lane, but MUS

separated from the conterits of the Lane by a single line (except in the case that there are sub-L
the Lane).

of a failed

lity to ensure

e default
at error is

Process level,
.g., its name
, depending on
eft side (for
ame, however,

23 and

8T NOT be
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Name
Name | Name

Figure 10.123 — Two Lanes in a Vertical Pool

Name
Name | Name

Figure 10.124 — Two Lanes in a horizontal Pool

Lanes are jused to organize arld categorize Activities within a Pool. The meaning of the Lanes is up t¢ the modeler.
BPMN doek not specify the usage of Lanes. Lanes are often used for such things as internal roles (e.g.|] Manager,
Associate),|systems (e.g.5wan enterprise application), an internal department (e.g., shipping, finance), etc. |n addition,
Lanes can|be nested~(sce Figure 10.125) or defined in a matrix. For example, there could be an outer sef of Lanes for
company d¢partments-and then an inner set of Lanes for roles within each department.
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Figure 10.125 — An Example_of Nested Lanes
Figure 10.126 shows-the Lane class diagram. When a Lane is defined it is contained within a LaneSet], which is

contained W

ithin a.Process.
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| Process | SsubProcess = BaseElement
(from Process) (From Activities) (From Foundation)
[Eg processType @ ProcessType == triggeredByEvent : Boolean Eg id : String

[Eg isClosed : Boolean
[Eg isExecutable : Boolean

+ partitionElermentRef /" 0..1
0..1 + partitionElement

=] Fow#lementsContainer

(from Comman) + flowElements %Fﬂ%ﬂé?:n‘::ﬁ?t
1 * | [Gg name : String
1
+ figwElementsContainer
=] HowNode
(From Common)

+ flowhodeRefs | *

-
#+ laneSets + flanes & 0.1
| LaneSet + laneSet + lanes ElLane
from Process) (from Process),
* . ra\
Egname : Stfing 1 g name : Stiing
0.1 0.1

+ parentlLane
+ childLaneSet O\

Figure 10.126 — The Lane class diagram

The Lanedet element defines the container for one or more Lanes. A Process can contain one or mofe LaneSets.
Each LanelSet and its Lanes can partition the Flew Nodes in a different way.

The Lanedet element inherits the attributes,and model associations of BaseElement (see Table 8.5). [Table 10.134
presents thg¢ additional attributes and modelassociations of the LaneSet element.

Table 10.134 — LaneSet attributes' and model associations

Attribute Name Description/Usage

name: sting [0..1] The name of the LaneSet. A LaneSet is not visually displayed on a BPMN
diagram. Consequently, the name of the LaneSet is not displayed as well.

process: Process The Process owning the LaneSet

lanes: Lane 07.*] One-or-more-Lz

parentLane: Lane [0..1] The reference to a Lane element which is the parent of this LaneSet.

A Lane clement defines one specific partition in a LaneSet. The Lane can define a partition element that specifies the
value and element type, a tool can use to determine the list of Flow Nodes to be partitioned into this Lane. All Lanes in
a single LaneSet MUST define partition element of the same type, e.g., all Lanes in a LaneSet reference a Resource
as the partition element, but each Lane references a different Resource instance.

The Lane element inherits the attributes and model associations of BaseElement (see Table 8.5). Table 10.135
presents the additional attributes and model associations of the Lane element.

© ISO/IEC 2013 - All rights reserved 307


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

Table 10.135 — Lane attributes and model associations

Attribute Name Description/Usage
name: string The name of the Lane
partitionElement: A reference to a BaseElement that specifies the partition value and partition

BaseElemgEnt10.. 1]

type. Using this partition element a BPMN compliant tool can determing the
FlowElements that have to be partitioned in this Lane.

partitionElementRef: A reference to a BaseElement that specifies the partition vallie and partition
BaseElemgnt [0..1]

type. Using this partition element a BPMN compliant tool-¢an determing the
FlowElements that have to be partitioned in this Lane:

[0..1]

childLaneSet: LaneSet A reference to a LaneSet element for embeddedtanes.

flowNodeRefs: The list of FlowNodes partitioned into this Lane according to the
FlowNode|[0..*]

partitionElement defined as part of the Lane element.

10.9 Process Instances, Unmodeled Activities, and Public Processes

A Processg can be executed or performed many times, ‘but each time is expected to follow the steps laid [out in the
Process njodel. For example, the Process in Figuré&10.1 will occur every Friday, but each instance is ¢xpected to
perform Tagk “Receive Issue List,” then Task “Réview Issue List,” and so on, as specified in the model| Each instance
of a Proceps is expected to be valid for the model, but some instances might not, for example if the Prgcess has

manual Activities, and the performers havie not had proper instruction on how to carry out the Process

In some applications it is useful to allow; more Activities and Events to occur when a Process is execpited or
performed than are contained in the Process model. This enables other steps to be taken as needed withopit changing the
Process. [for example, instancés:of the Process in Figure 10.1 might execute or perform an extra Actiyity between
Task “Rec¢ive Issue List” and\Task “Review Issue List.” These instances are still valid for the Proces$ model in
Figure 10.1} because the instarnices still execute or perform the Activities in the Process, in the order th¢y are modeled

and under donditions specified for them.

There are tvo ways o specify whether unmodeled Activities are allowed to occur in Process instances:

308

If th¢ ¢Closed attribute of a Process has a value of false or no value, then interactions, such as sepding and
recetving-Mess ages-and-Events; MAY-oceur-traninstrrce-without-additronal-f tthe-Process.
Unmodeled interactions can still be restricted on particular Sequence Flow in the Process (see next bullet). If the
isClosed attribute of a Process has a value of frue, then interactions, such as sending and receiving Messages
and Events, MAY NOT occur without additional flow elements in the Process. This restriction overrides any
unmodeled interactions allowed by Sequence Flows in the next bullet.

If the i sTmmediate attribute of a Sequence Flow in a Process has a value of false, then other Activities and
interactions not modeled in the Process MAY be executed or performed during the Sequence Flow. If the
isImmediate attribute has a value of true, then Activities and interactions not modeled in the Process MAY
NOT be executed or performed during Sequence Flow. In non-executable Processes (isExecutable attribute
has value false, or defaults to false), Sequence Flows with no value for i sTmmediate are treated as if the
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value were false. In executable Processes (isExecutable attribute has value true, or defaults to true),
Sequence Flows with no value for i sImmediate are treated as if the value were true. Executable Processes
cannot have a false value for the i sImmediate attribute.

Restrictions on unmodeled Activities specified with isClosed and isImmediate apply only under executions or
performances (instances) of the Process containing the restriction. These Activities MAY occur in instances of other
Processes.

When a Pr
Process
Process. |

between Task “Receive Issue List” and Task “Review Issue List.” The Process in Figure 10. l-might use

isImmedi

When the H

Modelers ¢
association

the associafion just expresses modeler intent.

A common
Process ¢
Process ij
are not mo(
external pai

Process (Jt is expected that all instances of the private Process will be valid for the public one).

A Proces

the other P
Process. |
supporting

using Even
of the privg
received in
occur.

odels. The executions or performances (instances) of these other Processes might be valid
For example, a Process might be defined similar to the one in Figure 10.1 that adds an\extra

ate to allow other Activities to occur in between Task “Receive Issue List” and Task “Revi

hin declare that they intend all instances of one Process will be valid for anether Process usi
between the Processes. During development of these Processes, support might not actuall

use for model support is between private and public Processes, sce “Overview” (page 21).
bntains Activities visible to external parties, such as Participants in a Collaboration, while
icludes other Activities that are not visible to external-parties. The hidden Activities in a pr
leled in the public Process. However, it is expected. that instances of the private Process w
ties as if they could be instances of the public Process. This means the private Process supj

that supports another, as a private Process can to a public Process, does not need to be en
rocess. It is only REQUIRED that instdnces of the Process appear as if they could be instaj
For example Figure 10.127 shows a public Process at the top with a Send Task and Recei

ts instead of Tasks. It also introduces Activities not modeled in the public Process. HoweV

the order REQUIRED by the public Process, and the public Process allows unmodeled Ad

ppear in other
for the original
Activity

isClosed or
ew Issue List.”

rocess is executed or performed, then instances of the other Process (the ong-with the extfa step in
between Task “Receive Issue List” and Task “Review Issue List”) will be valid for the Process in Figi

ire 10.1.
hg the supports
iy hold, because

A public

a private

vate Process
ill appear to
horts the public

irely similar to
ce of the other
ye Task. A

private Process is shown at the bettom. The private Process sends and receives the same Nlessages, but

er all instances

te Process will appear ag ifithey could be instances of the public one, because the Messages are sent and

tivities to

[ ]
Public Prpcess A - B
)
X
Private Process
Figure 10.127 — One Process supporting to another
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In practice, a public Process looks like an underspecified private Process. Anything not specified in the public
Process is determined by the private one. For example, if none of the outgoing Sequence Flows for an Exclusive
Gateway have conditionExpressions, the private Process will determine which one of the Activities targeted
by the Sequence Flows will occur. Another example is a Timer Event with no EventDefinition. The private

Process will determine when the timer goes off.

10.10 Auditing

The Audif

attributes i

ing element and its model associations allow defining attributes related to auditing. It lewerages the BPMN
extensibility mechanism. This element is used by FlowElements and Process. The actual definition ¢f auditing

out of scope of this International Standard. BPMN 2.0 implementations can define their own $et of attributes
and their intended semantics.

| Process

(From Process)
[5G processType : ProcessType
g isClosed : Boolean
g isExecutable : Boolean

0.1

0.1 + auditing

| BaseHlement ] Auditing

(From Foul
Egid : String
1

"

dakion) (From Process)

0.1 + auditing

+ documentation

o —
| Docunjentation =] FlowElement
(From Foyndation) (From_Comr_nqn)
[Eg text : String [Eg name : 5tring

[, textFormat

Figure 10.1

1 String

28 — Auditing Class\Diagram

10.11 Monitoring

The Monit
extensibility
attributes ig

oring'and its model associations allow defining attributes related to monitoring. It leverageg the BPMN
/ mechanism. This element is used by FlowElements and Process. The actual definition ¢f monitoring
out,of scope of this International Standard. BPMN 2.0.1 implementations can define their own set of

attributes and their intended semantics.
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= Process
(from Process)
[Eg processType @ ProcessType
[Eg isClosed : Boolean
[Eg isExecutable : Boolean
0.1

0.1 + monitoring

= Monitoring
(from Process)

| BalseElement

(From|Foundation)

[Egid : Strin
1

0.1 monitoring

« | |+ documentation

0.1
=] Documentation =] AlowElement
(From Fundation) (From Common)

[Eg text : Stfing [Eg name : 5tring
[Eg, textFormat © String

Figure 10.129 — Monitoring Class Diagram

10.12 Process Package XML Schemas

Table 10.136 — Process XML schema

<xpd:element name="process" type="tProcess"substitutionGroup="rootElement"/>
<xpd:complexType name="tProcess">
<xsd:complexContent>
<xsd:extension base="tCallableElement">
<xsd:sequence>
<xsd:element ref=fauditing" minOccurs="0" maxOccurs="1"/>
<xsd:element refg"monitoring" minOccurs="0" maxOccurs="1"/>
<xsd:elementref="processRole" minOccurs="0" maxOccurs="unbounded"
<xsd:elementjref="property" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="laneSet" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="flowElement" minOccurs="0" maxOccurs="unbounded"/p
<xsd:element ref="artifact" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="resourceRole" minOccurs="0" maxOccurs="unbounded'//>
sxxsd:element ref="correlationSubcription" minOccurs="0" maxOccurs="unhounded"/>
<xsd:element name="supports" type="xsd:QName" minOccurs="0" maxOc
cufs="unbourided"/>
</xsd:sequence>
<xsd:attribute name="processType" type="tProcessType" default="None"/>
<xsd:attribute name="isExecutable" type="xsd:boolean"use="optional"/>
<xsd:attribute name="isClosed" type="xsd:boolean" default="false"/>
<xsd:attribute name="definitionalCollaborationRef" type="xsd:QName" use="optional"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:simpleType name="tProcessType">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="None"/>
<xsd:enumeration value="Public"/>
<xsd:enumeration value="Private"/>
</xsd:restriction>
</xsd:simpleType>

V
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Table 10.13

7 — Auditing XML schema

<xsd:element name="auditing" type="tAuditing"/>
<xsd:complexType name="tAuditing">
<xsd:complexContent>
<xsd:extension base="tBaseElement"/>
</xsd:complexContent>

</xsd:com

Table 10.13

<X
<X

</

Table 10.13

<X
<X

Ccu

maxOccurs="unbounded"/>

</

Table 10.14

<X

plexType>

5d:element name="globalTask" type="tGlobalTask" substitutionGroup="rootElement"/>
5d:complexType name="tGlobalTask">

5d:element name="lane" type="tLane"/>
5d:complexType name="tLane">

s="1"/>

8 — GlobalTask XML schema

<xsd:complexContent>
<xsd:extension base="tCallableElement">
<xsd:sequence>
<xsd:element ref="resourceRole" minOccurs="0" max©ccurs="unbounded'
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
sd:complexType>

9 — Lane XML schema

<xsd:complexContent>
<xsd:extension base="tBaseElement">
<xsd:sequence>
<xsd:element name="partitionElement" type="tBaseElement" minOccurs="

<xsd:element name="flowNodeRef" type="xsd:IDREF" minOccurs="0"

<xsd:elemepntame="childLaneSet" type="tLaneSet" minOccurs="0" maxO|
</xsd:sequences
<xsd:attribute name="name" type="xsd:string"/>
<xsd:attribtite name="partitionElementRef" type="xsd:QName"/>
</xsd:extension>
</xsd:complgx€ontent>
sd:complexType>

0 — LaneSet XML schema

D" maxOc-

ccurs="1"/>

sd €lement name="laneSet" type="tLaneSet"/>

LLFY| [« P11

<X

ceomptextyperame="tbanreSet
<xsd:complexContent>
<xsd:extension base="tBaseElement">
<xsd:sequence>
<xsd:element ref="lane" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:string"/>
</xsd:extension>
</xsd:complexContent>

</xsd:complexType>
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Table 10.141- Monitoring XML schema

<xsd:element name="monitoring" type="tMonitoring"/>
<xsd:complexType name="tMonitoring">
<xsd:complexContent>
<xsd:extension base="tBaseElement"/>
</xsd:complexContent>

</xsd:comptexType>

Table 10.142 — Performer XML schema

<xpd:element name="performer" type="tPerformer" substitutionGroup="resourceRole"/>
<xpd:complexType name="tPerformer">
<xsd:complexContent>
<xsd:extension base="tResourceRole"/>
</xsd:complexContent>
</xsd:complexType>

© ISO/IEC 2013 - All rights reserved
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(Blank page)
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Choreography

11.1 General

NOTE: The content of this clause is REQUIRED for BPMN Choreography Modeling Conformance or for BPMN Complete
Conformance. However, this clause is NOT REQUIRED for BPMN Process Modeling Conformance, BPMN Process

Execution Conformance, or BPMN BPEL Process Execution Conformance. For more information about

conforman

A Choreography is a type of process, but differs in purpose and behavior from a standard BPMN Proce
Process, ¢r an Orchestration Process (see page 143), is more familiar to most process modelers and d

of Activiti
Participant
Participant|

Another w4

This entailg
a supplier;
investigate
rejection b4

Message

requests, cd
around dist
orders; mar

types, see page 1.

s of a specific PartnerEntity or organization. In contrast, Choreography)formalizes th
5 coordinate their interactions. The focus is not on orchestrations of the werk performed withi
5, but rather on the exchange of information (Messages) between thes€ Participants.

SBPMN

ss. A standard
efines the flow
e way business
1 these

y to look at Choreography is to view it as a type of business contract.between two or more organizations.

Message (document) exchanges in an orderly fashion: e.g., first a retailer sends a purchase
hext the supplier either confirms or rejects intention to invé€stigate the order; then supplier pro
stock for line-items and seeks outside suppliers if necessary; accordingly the supplier sends a
ck; during this period the retailer can send requests_to Vary the order, etc.

exchanges between partners go beyond simple request-response interactions into multi-cast, cd
mpeting receives, streaming, and other servieeninteraction patterns (REF for SIP). Moreover, {
nct scenarios such as: creation of sales orders; assignment of carriers of shipments involving
aging the “red tape” of crossing customs’and quarantine; processing payment and investigating

rder request to
ceeds to
onfirmation or

ntingent

hey cluster
Hifferent sales
b exceptions. A

Choreography is a definition of expected behavior, basically a procedural business contract, between interacting

Participant

as Converpations into view. This allows-partners to plan their Business Processes for inter-operati

introducing]
order immg
to be reflec
Process ij

To leveragg
that are ord
These inter]
(“Activity’

b (see page 111 for more information-on Participants). It brings Message exchanges and their

conflicts. An example of aconflict could arise if a retailer was allowed to send a variation or
diately after sending the initial request. The Message exchange sequences in Choreograph
fed in the orchestration.Processes of participants. A Choreography model makes it possib
iterfaces of each partner’s Process (REF: Decker & Weske, 2007).

the familiarity of flow charting types of Process models, BPMN Choreographies also h
ered by Seguence Flows. These “activities” consist of one or more interactions between P
ctions_are’often described as being message exchange patterns (MEPs). A MEP is the atomid
) of @ Choreography.

logical relation
on without

a purchase
y models need
le to derive the

e “activities”
urticipants.
unit

Some MEP!

involve two Messages in a request and re

Sp
Institution,” who then returns the “Credit Rating” to the “Supplier”). There can be even more complex MEPs that involve
error Messages, for example.

A single MEP can be defined as a BPMN Choreography Task (see page 323). Thus, a Choreography defines the
order in which Choreography Tasks occur. Sub-Choreographies allow the composition/decomposition of
Choreographies.
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Choreographies are designed in BPMN to allow stand-alone, scalable models of these Participant interactions.
However, since BPMN provides other Business Process modeling views, Choreographies are designed to fit
within BPMN Collaboration diagrams to display the relationship between the Choreography and Orchestration
Processes thus expanding BPMN 1.2 capabilities (see page 107 for more information on Collaborations, and page

361 for Choreographies within Collaborations).

Figure 11.1 displays the metamodel of the key BPMN elements that contribute to Choreography modeling. The sub
clauses of this clause will describe the characteristics of these elements and how they are used in a Choreography.
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Figure 11.1 — The Choreography metamodel

The Choreography element inherits the attributes and model associations of Collaboration (see Table 9.1) and of
FlowElementContainer (see Table 8.45), but does not have any additional attributes or model associations.

NOTE: The Collaboration attribute choreographyRef is not applicable to Choreography.
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11.2 Basic Choreography Concepts

A key to understanding Choreographies and how they are used in BPMN is their relationship to Pools (see page 111
for more information on Pools). Choreographies exist outside of or in between Pools. A Process, within a Pool,
represents the work of a specific PartnerEntity (e.g., “FedEx”), often substituted by a PartnerRole (e.g.,

“Shipper”) when a PartnerEntity is not identified and can be decided later. The PartnerEntity/PartnerRole
is called a Partlczpant in BPMN. Pools are the graphical representatlon of Partlczpants A Choreography, on the other
hand, is a di , p
a Choreography does not exist in a single Pool it is not the purview of a smgle Pamczpant Each step in the

Choreography involves two or more Participants (these steps are called Choreography Activities, s¢e below). This
means that the Choreography, in BPMN terms, is defined outside of any particular Pool.

icipants. Thus,

The key qugstion that needs to be continually asked during the development of a Choreography is “whiat information
do the Parficipants in the Choreography have?” Basically, each Participant can only nnderstand the status of the
Choreography through observable behavior of the other Participants; which are thé Messages that hagve been sent
and received. If there are only two Participants in the Choreography, then it is ety simple; both Partiripants will be
aware of who is responsible for sending the next Message. However, if there @are'more than two Participants, then the
modeler negds to be careful to sequence the Choreography Activities in.such a way that the Participapts know when
they are redponsible for initiating the interactions.

Figure 11.2| presents a sample Choreography. The details of Choreography behavior and elements w{ll be described
in the sub dlause below.

The'bands display the names of the
Participants (Roles/Entities)
“|Additional Participants can be added on
" ladditional bands (for Sub-Processes)

| want fo see ] . I need my
the Dctor E] | feel S'CKE medicine E

{Message

Patient Patient Patient Patient
< ) Doctor Handle Handle Handle O
Request Symptoms Prescription Medicine
Dr. Office \° Dr. Office Dr. Office Dr. Office
Pickup your . :
Go s¢e the K7 L . Here is your
Dogtop medicine, then . medicine
- leave
1 The-Message-is-shaded so# = — -
is not the initiating Message -|The unshaded Participant is

the initiator of the Activity

Figure 11.2 — An example of a Choreography

To illustrate the correspondence between Collaboration and Choreography, consider an example from logistics.
Figure 11.3 shows a Collaboration where the Pools are expanded to reveal orchestration details per participant (for
Shipper, Retailer etc.). Message Flows connect the elements in the different Pools related to different participants,
indicating Message exchanges. For example, a Planned Order Variations Message is sent by the Supplier to the
Retailer; the corresponding send and receive have been modeled using regular BPMN messaging Activities. Also, a
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number of Messages of the same type being sent. For example, a number of Retailer Order and Delivery Variations
Messages can be sent from the Retailer to the Supplier, indicated by respective multi-instances constructs (for brevity,
the actual elements for sending/receiving inside the multi-instances construct have been omitted).
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— A Collaboration diagram logistics example

previously accepted variafions for delivery with the Retailer; the Retailer sends back a numb
iations; the Supplier requests to the Shipper and Consignee possible changes in delivery; accd
eracts with the Consiginee and Supplier for final confirmations.

with model intercennections for complex Choreographies is that they are vulnerable to err
gtions might notbe sequenced correctly, since the logic of Message exchanges is considered
that, by~efror, the order of Confirmation Delivery Schedule and Retailer Confirmation receivd
ed, This would result in a deadlock since both Retailer and Consignee would wait for the oth
Deadlocks in general, however, are not that obvious and might be difficult to recognize in a Q

¢
B

o modeled in Figure 11.3 entails;shipment planning for the next supply replenishment variations: the Supplier

er of further
rdingly, the

IS.
from each

time. This\n turn leads to deadlocks. For example, consider the PartnerRole of Retailer in Figure 11.3

d (far right)
br to send a
ollaboration.

Figure 11.4 shows the Choreography corresponding to the Collaboration of Figure 11.3.
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Supplier
Supplier Supplier
— Provide ltem » Deliver ltem
Shipper Shipper
0
Supplier Supplier Supplier Shipper
O_, Planngd Order Order & Delivery ) Crl\:gilli\gzrim [~
Varitions Variations Request L
Relailer Retailer Retailer Supplier
Supplier Supplier
- Provide Item » Deliver ltem
Consignee Consignée.
()
Consignee [ )~
Supplier Supplier Consignee Consignee Supplier Supplier
Finaliged PO Accept PO and Retailer Confirmation’of PO and Delive Update PO
O<— and Delivery |- Delivery -t Confirmation [« Delivery -t Schedule Modrsy -t and Delivery f«—
Schedule Schedule Received Schedule ) Schedule
Relailer Retailer Retailer Retailer Retailer Retailer

Figure 11.4 — The corresponding Choreography diagram logistics example

11.3 Data

A Choreography does not have ‘a_central control mechanism and there is no mechanism for maintaining any central
Process (Choreography) data»Thus, any element in a Process that would normally depend on condjtional or
assignment|expressions, wouldynot have any central source for this data to be maintained and understood|by all the
Participanty involved inthe.Choreography.

As mentionfed abovg( neither Data Objects nor Repositories are used in Choreographies. Both of these elements
are used exglusiyely'in Processes and require the concept of a central locus of control. Data Objects |are basically
variables andheré would be no central system to manage them. Data can be used in expressions that arelused in
Exclusive i oo g age | graphy.

dlC\Wd D On ¥ (a1a Wi 0 _1Nd D [ c1 prouehn g vie 1C 1 1le alelale]e (]

11.4 Use of BPMN Common Elements

Some BPMN elements are common to both Process and Choreography diagrams, as well as Collaboration; they
are used in these diagrams. The next few sub clauses will describe the use of Messages, Message Flows,
Participants, Sequence Flows, Artifacts, Correlations, Expressions, and Services in Choreography.

The key graphical elements of Gateways and Events are also common to both Choreography and Process. Since
their usage has a large impact, they are described in major sub clauses of this clause (see page 339 for Events and page
344 for Gateways).
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11.4.1 Sequence Flow

Sequence Flows are used within Choreographies to show the sequence of the Choreography Activities, which
can have intervening Gateways. They are used in the same way as they are in Processes. They are only allowed to
connect with other Flow Objects. For Processes, they can only connect Events, Gateways, and Activities. For
Choreographies, they can only connect Events, Gateways, and Choreography Activities (see Figure 11.5).

Sequence Flow will
Jdefine the order of
Choreography elements

Buyer Buyer

O

Place Order —> Confirm Order

Seller Seller

Figure 11.5

There are ty

— The use of Sequence Flows in a Choreography

vo additional variations of Sequence Flows:

+ Conditional Sequence Flows: Conditions can be added to Sequence Flows in two situations:

]

. )

that

From Gateways: Outgoing Sequence Flows-liave conditions for Exclusive and Inclusive G
Hata referenced in the conditions need to be visible to two or more Participants in the Choreog

B44 and page 351 for more information-about how Exclusive and Inclusive Gateways are us
Choreography.

From Choreography Activities: Outgoing Sequence Flows MAY have conditions for Cha
Activities. Since these actSimilar to Inclusive Gateways, the Conditional Sequence Flo
n Choreographies. The conditions have the same restrictions that apply to the visibility of the
Gateways.

Default Sequence Flows: For Exclusive Gateways, Inclusive Gateways, and Choreogray

have Conditional"Sequence Flows, one of the outgoing Sequence Flows MAY be a Defauli

Flow. Because-the other outgoing Sequence Flows will have appropriately visible of data as descri

Part

seled

In some ap

be sent between

cipants Would know if all the other conditions would be false, thus the Default Sequence Flow
ted and the Choreography would move down that Sequence Flow.

sateways. The
phy. The data

r
becomes visible if it is part of a Messagesthat had been sent (previously) within the Choreogr:phy. See page

bd in

reography
Ws can be used
data for

phy Activities
Sequence
bed above, the
would be

Participants when the Choreography is carried out. This enables Participants to

Messages as needed without changing the Choreography. There are two ways to specify this:

aphy model to

exchange other

+ Ifthe i sClosed attribute (from Collaboration) of a Choreography has a value of false or no value, then
Participants MAY send Messages to each other without additional Choreography Activities in the
Choreography. Unmodeled messaging can be restricted on particular Sequence Flows in the Choreography,
see next bullet. If the 1sClosed attribute of a Choreography has a value of true, then Participants MAY NOT send
Messages to each other without additional Choreography Activities in the Choreography. This restriction
overrides any unmodeled messaging allowed by Sequence Flows in the next bullet.

320

© ISO/IEC 2013 - All rights reserved


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

+ Ifthe i sTmmediate attribute of a Sequence Flow has a value of false or no value, then Participants MAY send
Messages to each other between the elements connected by the Sequence Flow without additional
Choreography Activities in the Choreography. If the i sTmmediate attribute of a Sequence Flow has a
value of true, then Participants MAY NOT send Messages to each other between the elements connected by the
Sequence Flow without additional Choreography Activities in the Choreography. The value of
isImmediate attribute of a Sequence Flow has no effect if the 1 sClosed attribute of the containing
Choreography has a value of true.

Choreography containing the restriction. PartnerEntities and PartnerRoles of the Participapts MAY send

Restriction} on unmodeled messaging specified with 1sClosed and 1slmmediate applies only under|the
to each other under other Choreographies, Collaborations, and Conversations:

Message

11.4.2 Artifacts

Both Text Annotations and Groups can be used within Choreographies and all BPMN diagrams. There are no
restrictions |on their use.

11.5 GQGhoreography Activities

A Choreography Activity represents a point in a Choreography~flow where an interaction occurs bg¢tween two or
more Partigipants.

The Chorelography Activity class is an abstract element, stib-tlassing from F1lowElement (as shown |n Figure 11.6).
When Choreography Activities are defined they are contained within a Choreography or a Sub-CIoreography,
which are FlowElementContainers (other FlowElementContainers are not allowed to contai

Choreography Activities).
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| FlowElement
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[Eg name @ String \
Figure 11.6 — The metamodel segment for a Choreography Activity

The Chorelography Activity element inherits the attributes and model associations of FlowElement (fee Table 8.44)
through its [relationship to FlowNode. Tableud{D1 presents the additional model associations of the Choreography
Activity clement.

Table 11.1 — Choreography Activity Model Associations
Attributel Name Description/Usage
participarjtRefs: Participant {2.7] | A Choreography Activity has two or more Participants (see page 113 for

more information on Participants).

initiatingRarticipantRef: One of the Participants will be the one that initiates the Choreography
Participant Activity
loopType: A Choreography Activity MAY be performed once or MAY be repeated.

ChoreographyLoopType = None

The loopType attribute will determine the appropriate marker for the
Choreography Activity (see below).

correlationKeys:
CorrelationKey [0..*]

This association specifies correlationKeys used by the Message Flow
in the Choreography Activity, including Sub-Choreographies and called

Choreographies.
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11.5.1 Choreography Task

A Choreography Task is an atomic Activity in a Choreography Process. It represents an Interaction, which is one
or two Message exchanges between two Participants. Using a Collaboration diagram to view these elements (see
page 107 for more information on Collaboration), we would see the two Pools representing the two Participants of the
Interaction (see Figure 11.7). The communication between the Participants is shown as a Message Flow.
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@©
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©
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©
o

Figure 11.71 — A Collaboration view of Choreography Task elements

In a Chorgography diagram, this Interaction’is collapsed into a single object, a Choreography Task| The name of
the Chorepgraphy Task and each of the-Participants are all displayed in the different bands that make{up the shape’s
graphical nptation. There are two or more Participant Bands and one Task Name Band (see Figure [1.8).

€ The Participant Band:ef'the Participant that does not initiate the interaction MUST be shaded with a light fill.

Initiating
Participant .
Band “f_<Participant A

Choreography

T [
I'dSKN INdITIT

— IT_aek Name
[Band

Participant - Participant B
Band

Figure 11.8 — A Choreography Task
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K

Send
Message

Participant A

Initiging
Mesgage

Receive

Message

Participant B

Figure 11.9 — A Collaboration view of a Choreography Task

The interaction defined by a Choreography Task can be shown‘in an expanded format through a Collaboration

diagram (sde Figure 11.9 and see page 107 for more information*on Collaborations). In the CollaborJ;ion view, the
Participanty of the Choreography Task Participant Band’s will be represented by Pools. The interpction between
them will bg a Message Flow.

Initiating
Messdge .

( Particidant A )

Choreography
Task Name

| Particigant B‘

Return 7
oe 0%

Messgge

Figure 11.10 — A two-way Choreography Task
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Figure 11.11 — A Collaboration view of a two-way Choreography Task

In a Chordography Diagram, the Choreography Task object shares the same shape as a Task or any other BPMN
Activity, which is a rectangle that has rounded corners.

€ AlChoreography Task is a rounded corner rectangle that MUST be drawn with a single line.
€| The use of text, color, size, and lihes for a Choreography Task MUST follow the rules defirled in

“Use of Text, Color, Size, and-Lines in a Diagram” on page 39.

The three bands in the Choreography Task shape provide the distinction between this type of Task and an
Orchestratipn Task (in a traditionanBPMN diagram).

The Message sent by eithet one or both of the Participants of the Choreography Task can be displayed (see Figure
11.10, above). The Message icon is shown tethered to the Participant that is the sender of the Messagp.

€ Ifthe Messagde is the initiating Message of the Choreography Task, then the Message icon[MUST be
urffilled.

€ IftheMessage is a return Message for the Choreography Task, then the Message icon MUST have a
lidht il

Note that Messages can be tethered to a Call Choreography that references a GlobalChoreographyTask, but
cannot be used for Sub-Choreographies or Call Choreography that references another Choreography.

As with a standard Orchestration Task, the Choreography Task MAY have internal markers to show how the
Choreography Task MAY be repeated. There are two types of internal markers (see Figure 11.12):

€ A Choreography Task MAY have only one of the three markers at one time.

€ The marker for a Choreography Task that is a standard loop MUST be a small line with an arrowhead that
curls back upon itself. The 1oopType of the Choreography Task MUST be Standard.
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The marker for a Choreography Task that is parallel multi-instance MUST be a set of three vertical lines.

The 1oopType of the Choreography Task MUST be MultiInstanceParallel.

The marker for a Choreography Task that is sequential multi-instance MUST be a set of three horizontal
lines. The 1oopType of the Choreography Task MUST be MultilInstanceSequential.

The marker that is present MUST be centered at the bottom of the Task Name Band of the shape.

Figure 11.1

Participant A ) [ Participant A ) [ Participant A )
Choredgraphy Choreography Choreography
Task Name Task Name Task Name
[4p) 1] =
Participant B Participant B Participant B

2 — Choreography Task Markers

3 — The-Collaboration view of a looping Choreography Task
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Figure 11.1

There are s

instance Pd
PartnerH

the shippin

Participant,
Participan

& Th
¢ Th

The width
marker.

4 — The Collaboration view of a Parallel Multi-Instance'Choreography Task

e marker for a Choreography. Task that is multi-instance MUST be a set of three vertical lineg.
e marker that is present MUST be centered at the bottom of the Participant Band of the shape.

’_Particip)ant A

Choreo
Task |

graphy

lame

tuations when a Participant for a Choreography.Task is actually a multi-instance Participgnt. A multi-
rticipant represents a situation where there are~more than one possible related Participants (PgrtnerRoles/
ntities) that might be involved in the Choreography. For example, in a Choreography that involves
b of a product, there can be more than .one type of shipper used, depending on the destination| When a

in a Choreography contains multiple instances, then a multi-instance marker will be added|to the

t Band for that Participant (see Eigure 11.15).

f the Participant Band will be expanded to contain both the name of the Participant and the multi-instance

\ Il

Participant B

J

Figure 11.15 — A Choreography Task with a multiple Participant
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Receive
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Figure 11.16 — A Collaboration view of a Choreography Task with a multiple Participant

The Choregography Task element inherits the attributes and.model associations of Choreography Agtivity (see

Table 11.1)

Table 11.3

Table 11.2 presents the additional model associations of the Choreography Task element.

— Choreography Task Model Associations

Attribute

Name Description/Usage

messageHh

[1.4]

lowRef: Message Flow | AjtHough not graphical represented, Choreography Task cont

Participants referenced by the Choreography Task.

Bins one or

more Message Flows that represent the interaction(s) between the

11.5.2 S

A Sub-Ch
case, a Chd
Choreogrg
notation. T

ub-Choreography

breography is a compound Activity in that it has detail that is defined as a flow of other Ac
breography. Each Sub-Choreography involves two or more Participants. The name of thg

d each of the

phy-an Participants are all displayed in the different bands that make up the sh.
Participant Ba a ¢ Sub-Proce Name B

ivities, in this
Sub-
hpe’s graphical

The Sub-Choreography can be in a collapsed view that hides its details (see Figure 11.17) or a Sub-Choreography
can be expanded to show its details (a Choreography Process) within the Choreography Process in which it is

contained (see Figure 11.19). In the collapsed form, the Sub-Process object uses a marker to distinguish it as a Sub-
Choreography, rather than a Choreography Task.

The Sub-Process marker MUST be a small square with a plus sign (+) inside. The square MUST be positioned at the
bottom center of the Sub-Process Name Band within the shape.

€ The Participant Band of the Participant that does not initiate the interaction MUST be shaded with a light fill.
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Choreography
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Figure 11.17— A Sub-Choreography

Figure 11.18 shows an example of a potential Collaboration view of the above Sub-Choreography.
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Figure 11.18 — A Collaboration view of a Sub-Choreography
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Figure 11.19 shows an example of an expanded Sub-Choreography.

Participant A

ParticipantC

Choreography Sub-Process N ame

O—»

a
4
S

N4

[ Participant C | [ Participant A )
Choreography .| Choreography
Task Name | Task Name
| ParticipantB _ Participant C )

.
v
4
.

M

ParticipantB

D shows an example of a potential Collaboration.view of the above Sub-Choreography.

Figure 11.19 — An expanded Sub-Choreography
Figure 11.2
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Figure 11.20 — A Collaboration view of an expanded Sub-Choreography
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The Parent Sub-Choreography (Expanded)
The Choreography Activity shares the same shape as a Sub-Process or any other BPMN Activity, which is in this

state.

¢ A Sub-Choreography is a rounded corner rectangle that MUST be drawn with a single thin line.
€@ The use of text, color, size, and lines for a Sub-Choreography MUST follow the rules defined in “Use of

Text, Color, Size, and Lines in a Diagram” on page 39.

The three o
Orchestrati

It is possib
Band will
Participan
Participan
However, ¢

r more partitions in the Sub-Choreography shape provide the distinction between this type

e for a Sub-Choreography to involve more than two Participants. In this case, dn‘addition
be added to the shape for each additional Participant (see Figure 11.21). The ordering and po

ach Participant Band that is added MUST be added to the upper and{lower sections of the
Choreography in an alternative manner.

n Sub-Process (in a traditional BPMN diagram).
l

t Band (either in the upper or lower positions) is up to the modeler or modeling tool. In add
t Band beyond the first two optional; it is displayed at the discretion of the modeler or mode

Participant A

- T
Part|C|E
Particig

ant A

— Participant C

Choreo
Task N

m

Choreography
Sub-Process

h
graphy Name

lame

]

_Partici;

Participant D
Participant B

ant B

Figure 11.2

As with a s

Sub-Chor

® A
L 4

*

*

1 — Sub-Choreography (Collapsed)'with More than Two Participants

andard Orchestration Sub-Process, the Sub-Choreography MAY have internal markers t
bography MAY be repeated. There are two types of internal markers (see Figure 11.22):

Sub-Choreography:MAY have only one of the three markers at one time.

The marker forla Sub-Choreography that is a standard loop MUST be a small line with an a|
curls back upon‘itself. The 1oopType of the Sub-Choreography MUST be Standard.

The marker for a Sub-Choreography that is parallel multi-instance MUST be a set of three v
loopType of the Sub-Choreography MUST be MultiInstanceParallel.

Themarker for a Sub-Choreography that is sequential multi-instance MUST be a set of thre

W T ¢ the Sub-C hy MLUST | .

510:2013(E)

f Task and an

Participant

sition of the
tion, any
ling tool.
Sub-

show how the

rrowhead that

brtical lines. The

e horizontal
al.

€ The marker that is present MUST be centered at the bottom of the Sub-Process Name Band of the shape.
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Figure 11.22 — Sub-Choreography Markers
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shipping of]

€ The marker for a Sub-Choreography that is multi-instance MUST be,a’set of three vertical lines,
€@ The marker that is present MUST be centered at the bottom of the Participant Band of the shape,

*

The width of the Participant Band will be expanded to-¢ontain both the name of the Particip
multi-instance marker.
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This includ|
external Cd

The Sub-C
11.1) and H
GlobalCHh

3 — Sub-Choreography Markers with a multi-instance Participant

s Compensation Event Sub-Processes (contained within a Sub-Choreography) as w
mpensation-Activity connected through an Association.

lowElementsContainer (see Table 8.45). Table 11.3 presents the additional model assoc
oredgraphyTask element:

tuations when a Participant for a Sub-Choreography is actually a multi-instance Participapt. A multi-
rticipant represents a situation where there are more than one possible related Parficipants (PartnerRoles/
ntities) that can be involved in the Choreography. For example, in a Choreography that involves the
a product, there can be more than one type of shipper used, depending on the'destination. Wheln a Participant
in a Chorelography contains multiple instances, then a multi-instance marker will-be_added to the Part
for that Parnticipant (see Figure 11.23).

cipant Band

nt and the

ell as the

horeagraphy clement inherits the attributes and model associations of Choreography Activity (see Table

ations of the

Table 11.3 — Sub-Choreography Model Associations

Attribute

Name Description/Usage

artifacts: Artifact [0..%]

Choreography.

This attribute provides the list of Artifacts that are contained within the Sub-
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11.5.3 Call Choreography

A Call Choreography identifies a point in the Process where a global Choreography or a Global Choreography
Task is used. The Call Choreography acts as a place holder for the inclusion of the Choreography element it is
calling. This pre-defined called Choreography element becomes a part of the definition of the parent Choreography.

A Call Choreography Object shares the same shape as the Choreography Task and Sub- Choreography, which is
: owever, the

a rectangle th 3 and a
target of What the Choreography ActIVIty calls w111 determme the detalls of its shape.

& Ifthe Call Choreography calls a Global Choreography Task, then the shape will-be'the §ame as a
Choreography Task, but the boundary of the shape MUST have a thick line (see Figure:11.24).

€ Iffhe Call Choreography calls a Choreography, then there are two options:

€| The details of the called Choreography can be hidden and the shape will be the same as a collapsed Sub-
Choreography, but the boundary of the shape MUST have a thick line-(seé Figure 11.25).

€| The details of the called Choreography can be shown and the shape Will be the same as an expanded Sub-
Choreography, but the boundary of the shape MUST have a thickine (see Figure 11.26).

Figure 11.24 — A Call Choreography calling<a_Global Choreography Task

Figure 11.25 — A Call Choreography calling a Choreography (Collapsed)
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Figure 11.26 — A Call Choreography calling a Choreography (expanded)

L chorpegraphyActivity ] collaboration .
(from ChireographyActivities) (from Collaboration)
g loopType :|ChoreoaraphyLoopType EgNname : String Y

g isClosed : Boolean

+ colaboration N *

+ chateographyRef,  *

] callchoreography "~ choreography
(From Chereography#ctivities) \ (from Choreography)
+ caledChoreographyRef

- o.1
0.1
- + participantAssociations
Q Part|cipantAssociation | Q GlobalChoreographyTask
(Frdm Collaboration) (from Choreography)

Figure 11.27—The Call Choreography class diagram

The Call Choreography element inherits the attributes and model associations of ChoreographyActivity (see
Figure 11.27 and Table 11.1). Table 11.4 presents the additional model associations of the Call Choreography element.
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Table 11.4 — Call Choreography Model Associations
Attribute Name Description/Usage
calledChoreographyRef: The element to be called, which will be either a Choreography or a

CallableElement [0..1]

GlobalChoreographyTask.

Pa”??ipa“mss°f3i?ti°“5=* Specifies how Participants in a nested Choreography or
ParticipantAssociation [0.."] GlobalChoreographyTask match up with the Participantsdn the

Choreography referenced by the Call Choreography.

11.54 G

A GlobalfChoreographyTask is a reusable, atomic Choreography Task definition that can be call
any Chorepgraphy by a Call Choreography.

The Globa
9.1), throug
GlobalCh

Table 11.4

lobal Choreography Task

1ChoreographyTask element inherits the attributes and medeél associations of Collabora
h its relationship to Choreography. Table 11.5 presents the additional model associations of th
oreographyTask element.

— Global Choreography Task Model Associations

ed from within

lion (see Table
e

Attribute

Name Description/Usage

initiatingH
Participan

articipantRef: One of the Participants will be the one that initiates the G1lobal
Choreography Task.

A Global
® A

Since a G1
MessageH
basically a

1155 L

Both Sub-

ChoreographyTask is arestricted type of Choreography, it is an “empty” Choreograp
GlobalChoreographyTask MUST NOT contain any Flow Elements.

bbalChoreographyTask does not have any Flow Elements, it does not require
lowAssocatiens, ParticipantAssocations, ConversationAssocations, or
set of Participants and Message Flows intended for reuse.

poping Activities

hy.

Artifacts. It is

Choreographies can have standard loops and multi-instances. Examples of Choreograph

1 Activities

with the appropriate markers can be seen in Figure 11.12 and Figure 11.22.

1156 T

he Sequencing of Activities

There are constraints on how Choreography Activities can be sequenced (through Sequence Flows) in a
Choreography. These constraints are due to the limited visibility of the Participants, which only know of the progress
of the Choreography by the Messages that occur. When a Participant sends or receives a Message, then that
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Participant knows exactly how far the Choreography has progressed. This means that the ordering of Choreography
Activities need to take into account when the Participants send or receive Messages so that they Participants are NOT
REQUIRED to guess about when it is their turn to send a Message.

The basic rule of Choreography Activity sequencing is this:

@ The Initiator of a Choreography Activity MUST have been involved (as Initiator or Receiver) in the previous
Choreography Activity.

Of course, the first Choreography Activity in a Choreography does not have this constraint.

Figure 11.28 shows a sequence of two Choreography Activities that follow this constraint. “Participapt B” is the
Initiator of [‘Choreography Task 2” after being the Receiver in “Choreography Task 1.” While thete,1s no r¢quirement that
“Participanf B” sends the Message immediately, since there can be internal work that the Participant ngeds to do prior
to the Message. But in this situation there is no ambiguity that “Participant B” will be theéyfitiator of the next
ChoreogrEphy Task. “Participant C” does not know exactly when the Message will arrive from “Parficipant B,” but
“Participant C” knows that one will arrive and there are not any additional requiremients on the Participapt until the
Message jrrives.

M

Particjpant A (ParticipantC
Chorepgraphy 3 Choreography
Task 1 Task 2
\ ParticjpantB J L Partic!ipantB y

The Initiajtor ofa o
Choreogrlap hy Task must E’
be involvedinthe previous

Activity

~
-t
.

Figure 11.28 — A valid sequence of Choreography Activities

Naturally, the sequence-0f:Choreography Activities shown in Figure 11.28, above can be expanded into a
Collaboration diagram to show how the sequence can be enforced. Figure 11.29 shows the corresponding
Collaboration. The diagram shows how the Activities within the individual Pools fit with the design [of the
Choreongphy.
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Figure 11.49 — The corresponding Collaboration for a valid*Choreography sequence

When detefmining a valid sequence of Choreography Tasks, it is important to consider the type of Choreography
Tasks that|are being used. A single Choreography Task can be used for one or two Messages. Most of the time
there will be one or two Messages for a Choreography Task. Figure 11.30 shows a sequence of Choreography
Tasks, thelfirst one being a two-way interactiomn, where the initiator sends a Message and gets a responsg from the other

Participant

N1

Particﬂ)antA

Cho re:igra phy
Taslk 1

P articipant A

Participants

Choreography
Task 2

D by o Mial
- aruaulpydarit v

Figure 11.30 — A valid sequence of Choreography Activities with a two-way Activity
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Figure 11.31 shows the corresponding Collaboration and how the two Choreography Tasks are reflected in the
Processes within the Pools. The Choreography Task that has two Messages is reflected by three Process
Tasks. Usually in these cases, the initiating Participant will use a single Activity to handle both the sending and
receiving of the Messages. A BPMN Service Task can be used for this purpose and these types of Tasks are often

referred to

as “request-response” Tasks for Choreography modelers.
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é‘iié'} Send

and Receive
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Message
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R eceive
Message Message

|
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I
)
|
|
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S Reteive

o

S Message
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@

o
Figure 11.31 — The corresponding Collaboration for a valid Choreography sequence with a two-way|Activity
Figure 11.3R shows how a sequence of Choreography Activities can be designed that would be invalid in the sense

that an Init

“Participan
“Participan
there is no

way to enforce the sequence that is modeled in the Choreography.

Participant A Participant C Participant C
Chordography Choreography
Task 1 Task 2
Participant A

Participant B Participant B

ating Participant would not know when the appropriate time would be to send a Message. In this example,
A” is scheduled to senid @ Message to “Participant C” after “Participant B” sends a Message to
C.” However, “Participant A” will not know when the Message from “Participant B” has bgen sent. So,

Activity

The Initiator of a
Choreography Task must
be involved in the previous

Figure 11.32 — An invalid sequence of Choreography Activities
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Figure 11.33 shows the Collaboration view of the above Choreography diagram. It becomes clear that “Participant
A” will not know the appropriate time to send Message “M3” to “Participant C.” If the Message is sent too soon, then
“Participant C” will not be prepared to receive it. Thus, as a Choreography, the model in Figure 11.32, above, cannot

be enforced.

Not Valid —

There is no way to

~lenforce the sequence of

“M2” and *M3”

Send )

Message ||

Participant A
\
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=
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° Message Message 3
& : 8 I
. I
L w2 |
8] l ‘
= =8 .
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3] l Message Message .
; |
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| S——

Figure 11.33 — The corresponding“Collaboration for an invalid Choreography sequence

11.6 Events

11.6.1 Start Events

Start Events.provide the graphical marker for the start of a Choreography. They are used much in thg¢ same way as

they are used for a Process (sece “Start Event” on page 237). This table shows how the types of Start Events are

applied to Choreography.
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Table 11.6 — Use of Start Events in Choreography

Type of Event Usage in Choreography?

None Yes. This is really just a graphical marker since the arrival of the first Message in the
Choreography is really the Trigger for the Choreography. Sub-Processes,
however, we should look at. The Parent Process can be considered the trigger.

Message No. A Message Start Event, in a stand-alone Choreography, has ne way to show
who the senders or receivers of the Message should be. A Choreegraphy Task
should be used instead. Thus, a None Start Event should be used'as a draphical
marker for the “start” of the Choreography.

Timer Yes. All Participants have to have an agreement to the approximate time.

Escalation No. An Escalation is only visible to a single Participant/That Participant will have to
send a Message to the other Participants.

Error No. An Error is only visible to a single Participant. That Participant will have to send a
Message to the other Participants.

Compensation No. Compensation is handled within‘a single Participant (an orchestration
Process).
Conditional Yes. This is actually determinéd internal to Participant, but then the other Participants

know this has happened based the first interaction that follows.

Signal Yes. The source of the Signal is NOT REQUIRED (and might not even be g Participant
in the Choreography). There are no specific recipients of a Signal. All Payticipants of
the Choreography (to comply) MUST be able to see the Signal.

Multiple Yes. But they can only be Multiple Signals or Timers. As in Orchestration, this acts like
an ORuAny one of the incoming Signals will Trigger the Choreography. Any Signal
that follows would create a separate instance of the Choreography.

11.6.2 Intermediate Events

Table 11.7 Use.of Intermediate Events in Choreography

Type of Event Usage in Choreography?

None: in Normal Flow Yes. However, this really doesn’t have much meaning other than just document-
ing that a specific point has been reached in the Choreography. There would be
no Message exchange or any delay in the Choreography.

None: Attached to Activity No. There would be no way for Participants to know when the Activity should be
boundary interrupted.
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Table 11.7— Use of Intermediate Events in Choreography

Message: in Normal Flow

No. A Message Intermediate Event, in a stand-alone Choreography, has no

way to show who the senders or receivers of the Message should

be. A

Choreography Task should be used instead. Also, would the Event be a Catch

or a Throw?

Message: Attached to

Yes. Only for Choreography Tasks. The Intermediate Event has to be attached

Activity bopindary

to the Participant Band of the receiver of the Message (since itis
Event). The sender of the message has to be the other Partigipant
Choreography Task.

a catch
of the

Message:|Use in Event

Gateway

No. A Message Intermediate Event, in a stand-alone-Choreography, has no

way to show who the senders or receivers of the Message should
Choreography Task should be used instead.

be. A

Timer: in Normal Flow

Yes. Time is not precise in Choreography:lt.is established by the
Choreography Activity. The Participants-involved in the Choreogr|
that immediately precedes will have a‘ough approximation of the fi
will be no exact synchronization.

For relative timers: Only the Partigipants involved in the Choreography Act
immediately precedes the Eventwould know the time. The sender of the G
Activity that immediately follows the timer MUST be involved in the Choreo
that immediately precedes’the timer.

For absolute timers-{full time/date): All Participants would know the time. T|
have to be a relationship between the Participants of the Choreography Ac
on either side-the timer.

The sender of the Choreography Activity that immediately follows the time
Participant that enforces the timer.

ast visible
aphy Activity
me—there

vity that
horeography
graphy Activity

here does not
ivities that are

is the

Timer: Att
boundary

bched to Activity

Yes. Time is not exact in this case. It is established by the last visib
Participants will have a rough approximation of the time—there will
synchronization. This includes both interrupting and escalation Eve
The Participants of the Choreography Activity that has the attached timer g
timer.

For relative timers: They all have to be involved in the Choreography Activ
immediately precedes the Activity with the attached timer.

For absolute timers (full time/date): All Participants would know the time. T

le Event. All
be no exact
nts.

Il enforce the

ty that

hey all have to

be involved in the Choreography Activity that immediately precedes the A

tivity with the

attached timer.

Timer: Used in Event
Gateway

Yes. See Event-Based Gateway below.

Error: Attached to Activity
boundary

No. An Error is only visible to a single Participant. That Participant will have to

send a Message to the other Participants.

Escalation: Used in
Normal Flow

No. An Escalation is only visible to a single Participant. That Participant will have

to send a Message to the other Participants.
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Table 11.7— Use of Intermediate Events in Choreography

Escalation: Attached to Activity

No. An Escalation is only visible to a single Participant. That Participant will have

boundary to send a Message to the other Participants.

Cancel: in Normal Flow No. These are Throw Events. As with a Message Event, there would be no
indicator as to who is the source of the Cancel.

Cancel: Aftached-to /"\\ut;v;ty ld be

boundary

Yes. These are Caich Events. AS with a Message Event, they WO
attached to the Choreography Activity on the Participant Band
ing the Cancel. These would only be interrupting Events.

hat is receiv-

Compensation: in Normal

Flow

No. These are Throw Events. As with a Message, thereswould be
as to who is the source of the Cancel.

no indicator

Compensation: Attached to

Activity bo

Lindary

Yes. These are Catch Events. As with a Message Event, they wo
attached to the Choreography Activity on the‘Participant Band
ing the Cancel.

Lld be
hat is receiv-

Conditionial: in Normal Flow

Yes. This is a delay that waits for a change in data to trigger the Ev@nt. The data

are to be visible to the Participants/as it was data of a previously se

nt Message.

Conditionfal: Attached to

Activity bo

Lindary

Yes. This is an interruption that waits for a change in data to trigger
The data are to be visible {0.the Participants as it was data of a pre
Message.

the Event.
viously sent

Conditionial: Used in Event

Gateway

Yes. This is a delay\that waits for a change in data to trigger the Ev@nt. The data

are to be visibleto the Participants as it was data of a previously se

nt Message.

Link: in N

rmal Flow

Yes. These'types of Events merely create a virtual Sequence Flo
long as-a:Sequence Flow between two elements is valid (and with
Choreography Process level), then a pair of Link Events can int
Sequence Flow.

ws. Thus, as
in a
brrupt that

Signal: in

Normal Flow

Yes. Only Catch Events can be used. For Throw Signal Events, th

no indicator of who is the source Participant.
This would be a delay in the Choreography that waits for the Signal. Thq

ere would be

source of the

Signal is NOT REQUIRED (and might not even be a Participant in the Chdreography).

There are no specific recipients of a Signal. All Participants of the Chored
comply) MUST be able to see the Signal.

graphy (to

Signal: At
boundary

ached to Activity

Choreogra-

phy that waits for the Signal. The source of the Signal is NOT REQUIRED (and
might not even be a Participant in the Choreography). There are no specific
recipients of a Signal. All Participants of the Choreography (to comply) MUST

be able to see the Signal. This Event MUST NOT be attached to a

Participant

Band or this would suggest that Participant is a specific recipient of the

Signal.
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Table 11.7— Use of Intermediate Events in Choreography

Signal: Used in Event
Gateway

Yes. These are Catch Events. This would be a delay in the Choreography that
waits for the Signal. The source of the Signal is NOT REQUIRED (and might not
even be a Participant in the Choreography). There are no specific recipients of
a Signal. All Participants of the Choreography (to comply) MUST be able to see
the Signal.

Multiple: in Normal Flow

Yes. But they can only be a collection of valid Catch Events. Asrin |Orchestra-
tion, this acts like an OR. Any one of the incoming triggers witkcontjnue the
Choreography.

Multiple: Attached to
Activity Bdundary

Yes. But they can only be a collection of valid Catch Events. As in|Orchestra-
tion, this acts like an OR. Any one of the incoming triggers will interrupt the
Choreography Activity.

11.6.3 End Events

End Events provide a graphical marker for the end of a path within the\Choreography.

Table 11.8 + Use of End Events in Choreography

Type of Event

Usage in Choreography?

None

Yes. This is really just-a graphical marker since the sending of the previous
Message in the Choreography is really the end of the Choreogrgphy. The
Participants of the Choreography would understand that they wou|d not expect
any further Message at that point.

Message

No. A‘Message End Event, in a stand-alone Choreography, has|no way to
show/who the senders or receivers of the Message should be. A
Choreography Task should be used instead. Thus, a None End Bvent should
be used as a graphical marker for the “end” of the Choreography.

Error

No. These are Throw Events and there would be no way to indicate the
Participant that is the source of the Error.

Escalation|

No. These are Throw Events and there would be no way to indicate the
Participant that is the source of the Escalation.

Cancel

No. These are Throw Events. As with a Message Event, there would be no
indicator as to who is the source of the Cancel.

Compensation

No. These are Throw Events. As with a Message Event, there would be no
indicator as to who is the source of the compensation.

Signal

No. These are Throw Events. As with a Message Event, there would be no
indicator as to who is the source of the Signal.
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Table 11.8 -

Use of End Events in Choreography

Multiple

Choreography, there cannot be multiple of them.

No. Since there are no valid End Event Results (Terminate doesn’t count) in

Terminate

Yes. However, there would be no specific ability to terminate the

Participants in the Choreography would understand that when the

Choreography, since there is no controlling system. In this case, all

Terminate

End Event is reached (actually when the Message that precedes
then no further messages will be expected in the Choreography, ¢
were parallel paths. The use of the Terminate End Event really or]
when there are only two Participants. If there are more than two Pa
then any Participant that was not involved in the last Choreography
not necessarily know that the Terminate End Event had been rea

t occurs),
ven if there
ly works
rticipants,

1 Task would
ched.

11.7 G

ateways

In an Orche
Choreogr

happen in spquence, in parallel, or through exclusive selection. While the paths of Choreography follow
patterns as fhat of an Orchestration Process, the lack of a centralkmechanism to maintain data visibility

is no centr:

Activities that precede and follow the Gateways. These constraints are an extension of the basic sequeng

stration Process, Gateways are used to create alternative arid/or parallel paths for that Prg
phy has the same requirement of alternative and parallel paths. That is, interactions between H

evaluation, there are constraints as to how the Gateways are used in conjunction with the C

cess.
articipants can
the same basic
and that there
horeography
ing constraints

that was defined on page 335. The six (6) sub clauses that follow will define how the types of Gateways$ are used in

Choreogr
1171 E

Exclusive
details of h

Exclusive
the data thaq

Choreographies MAY.contain natural language descriptions of the Gateway’s Conditions to document

paths of the
but such C
Choreogr

!

phy.
xclusive Gateway

Gateways (Decisions) are-used to create alternative paths within a Process or a Choreog
bw Exclusive Gateways are used within an Orchestration Process see page 289.

Gateways are usednin ‘Choreography, but they are constrained by the lack of a central mec
t will be used in the Condition expressions of the Gateway’s outgoing Sequence Flows.

Choreography (e.g., “large orders” will go down one path while “small orders” will go dowi
oreographies would be underspecified and would not be enforceable. To create an enforce
phy; the Gateway Conditions MUST be formal Condition Expressions. However:

raphy. For

hanism to store

the alternative
1 another path),
uble

¢ Th

e\data used for Gateway Conditions MUST have been in a Message that was sent prior to (ups

tream from)

the Gateway.

€ More specifically, all Participants that are directly affected by the Gateway MUST have either sent or

received the Message(s) that contained the data used in the Conditions.

@ Furthermore, all these Participants MUST have the same understanding of the data. That is

, the actual

values of the data cannot selectively change after a Participant has seen a Message. Changes to data

during the course of the Choreography MUST be visible to all the Participants affected
Gateway.

by the

These constraints ensure that the Participants in the Choreography understand the basis (the actual value of the data)

for the deci
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sion behind the Gateway.
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One (1) or more Participants will actually “control” the Gateway decision; that is, these Participants make the decision
through the internal Orchestration Processes. The decision is manifested by the particular Message that occurs in the
Choreography (after the Gateway). This Message is the initiating Message of a Choreography Activity that
follows the Gateway. Thus, only the Participants that are the initiators of the Messages that follow the Gateway are
the ones that control the decision. This means that:

@ The initiating Participants of the Choreography Activities that follow the Gateway MUST have sent or
received the Message that provided the data upon which the decision is made.

€| The Message that provides the data for the Gateway MAY be in any Choreography Actiyity prior to
the Gateway (i.e., it does not have to immediately precede Gateway).

P articipantA

Yes Choreography
——
Task 2
ParticipantA ParticipantB
Decision?
Choreography
Task 1
ParticipantB Participar)t@
\ Choreograp hy
No Td'sk 3
RarticipantB

Figure 11.34 — An example of the Exclusive Gateway

Figure 11.3)5 shows the Collaboration that demonstrates how the above Choreography that includes gn Exclusive
Gateway ¢an be enforced.
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Figure 11.35 — The relationship of Choreography Activity Participants across the sides

Usually, the

of the-Exclusive Gateway shown through a Collaboration

there is only one Pariicipant controlling the decision. Olten, the receivers o

Choreography Activities will be the same Participant. However, it is possible that there could be different Participants
receiving the initiating Message for each Choreography Activity (see Figure 11.36).
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initiators for the Choreography Activities that follow the Gateway will be the same Participant. That is,

¢ unnanng or those
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Participant A

Yes Choreography
I Task 2
Participant B
Decision? A,

Participant A

Choreogfraphy
Task|1

—><

Participant B

Figure 11.36 — Different Receiving Choreography Activity Participants
on the output sides of the Exclusive Gateway

This configuration can only be valid if all the Participants in the Choreography Activities that follow
have seen the data upon which the decision is made. If either “Pagticipant B” or “Participant C” had not s
a Message with the appropriate data, then that Participant would*not be able to know if they are suppo
Message at that point in the Choreography. There is alsoithe assumption that the value of the data is
the point of view of all Participants.

Figure 11.3[7 displays the corresponding Collaboration view of the above Choreography Exclusive

configuratign.

Participant A

[

Choreography
Task 3

Participant C

ISO/IEC 19510:2013(E)

the Gateway
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Gateway
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Figure 11.37 — The corresponding Collaboration view of the above
Choreography Exclusive Gateway configuration
The REQUIRED execution behavior of the Gateway and associated Choreography Activities are enforced through
the Businqss Processes of the Participants as follows:

€ Each Choreography Activity and the Sequence Flow connections are reflected in each Participant
Process.

€ The Gateway is reflected in the Process of each Participant Process that is an initiator of Choreography
Activities that follow the Gateway.

€ For the receivers in Choreography Activities that follow the Gateway, an Event-Based Gateway is
used to consume the associated Message (sent as an outcome of the Gateway). When a Participant is the
receiver of more than one of the alternative Messages, the corresponding receives follow the Event-Based
Gateway.
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If the Participant is the receiver of only one such Message, that is also consumed through a receive following the
Event-Based Gateway. This is because the Participant Process does not know whether it will receive a
Message (since the Gateway entails a choice of outcomes).

11.7.2 Event-Based Gateway

nlternatives are

As describedabovethe Event-Based-Gateway tepresentsa branchimg poimt T the Process where the
based on Eyents that occur at that point in the Process, rather than the evaluation of expressions using/|Process data.
For details pf how Event-Based Gateways are used within an Orchestration Process see “Event-Basdd Gateway” on
page 296.
These Gateways are used in Choreography when the data used to make the decision is,6nly visible t¢ the internal
Processes of one Participant. That is, there has been no Message sent within the Choreography thaf would expose
the data us¢d to make the decision. Thus, the only way that the other Participants can be aware of the results of the
decision is py the particular Message that arrives next.
€ On the right side of the Gateway: either
@ | the senders MUST to be the same; or
@ | the receivers MUST to be the same.
€& After the first Choreography Activity occurs,the other Choreography Activities fqr the
Gateway MUST NOT occur.
¢ Message Intermediate Events MUST NOT beused in the Event-Based Gateway.
¢ Timer Intermediate Events MAY be used, but they restrict the participation in the Gateway.
| For relative timers: All Participants on the right side of the Gateway MUST be involved in th¢
Choreography Activity that immeédiately precedes the Gateway.
€| For absolute timers (full time/date): All Participants on the right side of the Gateway MUST be involved in
the Choreography Activity'that immediately precedes the Gateway.
€ Signal Intermediate Events' MAY be used (they are visible to all Participants).
€@ Np other types of Intermediate Events are allowed.
Participant A
Choreography
[ : Task 2
Participant B
Participant A Participant A
Decicion?
Choreography Choreography
Task 1 Task 3
Participant B Participant B

Figure 11.38 — An example of an Event Gateway

Figure 11.39 displays the corresponding Collaboration view of the above Choreography Event Gateway configuration.
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©
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Figure 11.39 — The corresponding Collaboration view of the above Choreography Event Gateway caonfiguration

The REQUIRED execution behavigr of the Event-Based Gateway and associated Choreography Agtivities are
enforced thfough the Business-RProcesses of the Participants as follows:

- Eacli Choreography-Activity and the Sequence Flow connections is reflected in each Participant Process.

+ If'th¢ senders following the Gateway are the same, the Event-Based Gateway is reflected as an Exclusive
Gateway in\that Participant s Process. This is because the choice of which Message to send is defermined by the
samg Participant. If the senders are different, sending occurs through different Processes.

» Iftheéreceivers are the same the senders can be the same or different. In this case the Event-Based |

reflected in the receiver’s Process, with the different Message receives following the Gateway.

Gateway is

If the receivers are different, the senders need to be the same. The Event-Based Gateway is reflected for different

receiver Processes such that the respective receive follows the Gateway. A time-out can be used to ensure that the
Gateway does not wait indefinitely.
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11.7.3 Inclusive Gateway

Inclusive Gateways are used for modeling points of synchronization of a number of branches, not all of which are
active, after which one or more alternative branches are chosen within a Choreography flow. For example, one of more
branches MAY be activated upstream, in parallel, depending on the nature of goods in an order (e.g., large orders, fragile
goods orders, orders belonging to pre-existing shipment contracts), and these are subsequently merged. The point of
merge results in one or more risk mitigating outcomes (e.g., special insurance protection needed, special packaging

needed, and
Process s

Like Exclu
of a central

document t
packaging 1
would not 1§
Condition §

Like the en
in the Expr

(differenmtcomtaimer catcgories eeded)tncltusive Gatewaysarcatsoused-withimam Orcres
be page 291.

sive Gateways, Inclusive Gateways are used in a Choreography, but they are.constrai

he one more alternative paths of the Choreography (e.g., “special insurance protection need
leeded,” and different “container category needed”), but such Choreographies would be und
e enforceable. To create an enforceable Choreography, the Gateway‘Conditions MUST beg
U xpressions. In general the following rules apply for the Expressions.

forceability of the Exclusive Gateway, the Inclusive Gateway'in a Choreography requit
pssions of the outgoing Sequence Flows of the Gateway, be’ available to the initiators of th

[tration

ned by the lack

mechanism to store the data that will be used in the Condition expressions of the)Gateway’s outgoing
Sequence Flows. Choreographies MAY contain natural language descriptions of the-Gateway’s C|

bnditions to
ed,” “special
crspecified and
formal

es that the data
e

Choreography Activities of outgoing Sequence Flows. This fmeans that the initiators of these Choreography

Activities[should also be senders or receivers of Messages in Choreography Activities immediately preceding the
Gateway. [The major difference, however, is that the synchrpnizing behavior of the Inclusive Gateway can only be
enforced thfough one participant. Hence, the rules for enforceability are as follows:
€ The data used for Gateway Conditions MUST have been in a Message that was sent prior to (up§tream from) the
Gateway.
€| More specifically, all Participants thatare directly affected by the Gateway MUST have either]sent or received
the Message(s) that contained the’data used in the Conditions.
€ Furthermore, all these Pdrticipants MUST have the same understanding of the data. That i, the actual
values of the data cannot selectively change after a Participant has seen a Message. Charjges to data
during the course.of the Choreography MUST be visible to all the Participants affected by the
Gateway.
€| Merge: In ordef. to enforce the synchronizing merge of the Gateway, the sender of the Chorepgraphy
Activity afterthe Gateway MUST participate in the Gateway immediately preceding the Gateway. This
ensures thatthe merge can be enforced. (This relies on the assumption of logical atomicity of a ¢horeography
Activity, otherwise the rule would require that all receivers are the same so that the Gateway|is enforced in
theteeeiver’s Process only).
@ “Spfit: In order to enforce the split side of the Gateway, the initiators of all Choreography Aktivities

immediately following the Gateway MUST be the same as the common sender or receiver of Choreography
Activities preceding the Gateway. The sender(s) of all the Choreography Activities after the Gateway
MUST be involved in all the Choreography Activities that immediately precede the Gateway.

Figure 11.40 shows an example of a Choreography with an Inclusive Gateway. The Gateway is enforced in the
corresponding Business Processes of the Participants involved. For the merge behavior to be enforced, the initiator
of Choreography Activities immediately following the Gateway participates in the Choreography Activities
immediately preceding the Gateway.
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Choreography
Task 1

FF’articip ant B

Figure 11.40 — An example of a Choreography Inclusive(Gateway configuration
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Figure 11.41.TFhe corresponding Collaboration view of the above Choreography Inclusive Gateway| configuration

Figure 11.42, a variation of Figure 11.40 above, shows an example of a Choreography illustrating the enforcement of
the split behavior of the Inclusive Gateway. For the split behavior to be enforced, the initiators of Choreography
Activities immediately following the Gateway and the receiver of Choreography Activities immediately preceding
the Gateway are the same Participant (i.e., A).
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Participant A

Condition 1 : Cho_lr_zzﬁr;phy
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Figure 11.4

: Choreography

Condition 2 Task 3

Participant C

2 — An example of a Choreography Inclusive Gateway configuration
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Figure 11.43 — The corresponding Collaboration view of the above Choreography

Inclusive Gateway configuration
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Figure 11.44 — Another example of a Choreography Inclusive Gateway configuration
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Figure 11.45 — The corresponding Collaboration view of the above Choreography

Inclusive Gateway configuration
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11.7.4 Parallel Gateway

Parallel Gateways are used to create paths and are performed at the same time, within a Choreography flow. For
details of how Parallel Gateways are used within an Orchestration Process see page 292.

Since there is no conditionality for these Gateways, they are available as-is in Choreography. They create parallel
paths of the Choreography that all Participants are aware of.

¢ Thesenders)yof att e
precede the Gateway.

@ | Ifthere is a chain of Gateways with no Choreography Activities in between, the Choreqgraphy
Activity that precedes the chain satisfies the above constraint.

a} immediately

Figure 11.4p shows the relationship of Choreography Activity Participants across the sides of the Parallel Gateway.

[ Participant A )

I Choreography
Task 2

( Participant A )

Choreography
Task 1 I

| ParticipantB )

| ParticipantB )

[ Participant C |

. 3 Chere ography
Task 3

| ParticipantB |

Figure 11.46 — The relationship of Choreography Activity Participants
across the sides. of.the Parallel Gateway

Figure 11.4]7 shows the corresponding Collaboration view of the above Choreography Parallel Gateway
configuratign.
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Send Receive
Message Message

Participant A

Receive
Message

Participant B

Send
Message

Receive
Message

Participant C

Figure 11.47 — The corresponding Collaboration view of the above
ChoreographyParallel Gateway configuration

The REQU|RED execution behavior of the Parallel Gateway and associated Choreography Activitigs are enforced
through the| Business Processes of the Participants as follows:
€ Edch,Choreography Activity and the Sequence Flow connections is reflected in each Participant Process.

¢ [fthesenders following the Parallel Gateway are the same _a Parallel Gateway is reflected in the sender’s
Process followed by Message sending actions to the corresponding receivers.

@ If the senders are different, the Parallel Gateway is manifested by Sequence Flows followed by the sending
action in each Process.
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11.7.5 Complex Gateway

Complex Gateways can model partial merges in Business Processes where when some but not all of a set of
preceding branches complete, the Gateway fires. This can be considered the discriminator/n-of-m join pattern1 and is not
supported through the inclusive OR merge since it is not concerned with sets of branches, but rather branches that have
tokens. Applied in Choreographies, Complex Gateways can model tendering and information canvassing use cases
where requests are sent to participants who respond at different times.

Consider an} e-tender that sends a request for quote to multiple service providers (e.g., warehouse storage) in a
marketplac¢. The e-tender Process sends out requests to each service provider and anticipates theirresponse through
three Chorpography Activities. The response branches merge at a Complex Gateway to model-the r¢quirement that
when 66% fesponses have arrived, an assessment of the tender can proceed. The assessment oceurs after the Complex
Gateway. [f the assessment reports that the reserve amount indicated by the customer capngp be met, a rfew iteration of
the tender iy made. A key issue is to ensure that the responses should not be mixed acrosstender iterations{ A Terminate
End Event ensures that all Activities are terminated, when a tender has been sucgéssful.

Service Provider A
» Quote
Purchaser
h 4 — g No
Purchaser Service Provider B v
Yeg
Q Request for Quote ——< ——¥> Quote RS * 4>©
B )
Service Provider A Purchaser A 20f3 iusfgrc\;?‘ut
. n —_— responses
SeN!ce Prov!der B recieved amoun{?
Service Provider C —
— Service Provider C
» Quote
Purchaser

Figure 11.48 — An example of a Choreography Complex Gateway configuration

1. http://www.workflowpatterns.com/patterns/control/advanced _branching/wcp9.php

360 © ISO/IEC 2013 - All rights reserved


https://iecnorm.com/api/?name=9ea4aea25555fa7ba1c244a709398856

ISO/IEC 19510:2013(E)

Request for
Quote recieved

Service Provider A

—_———_—

Quote
recieved
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y ?
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recieved

Quote
recieved

P S e ®

Request for
Quote recieved

Reguest for
Quotk recieved

Service Provider C

Service Provider B

Figure 11.49 — The corresponding Collaboration view of the above Choreography Complex Gateway| configuration
11.7.6 Chaining Gateways
It is possible to chain"Gateways. This means that a modeler can sequence two or more Gateways without any

intervening| Choreography Activities, however the constraints on what participants can appear before jand after the
chain MUS[T\be“observed.

11.8 Choreography within Collaboration

11.8.1 Participants

Participants are used in both Collaborations and Choreographies.
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11.8.2 Swimlanes

Swimlanes, both Pools and Lanes, are not used in Choreographies. Pools are used exclusively in
Collaborations (see page 113). Participants, which can be associated to Pools, however, are used in the Participant

Bands of Choreography Tasks (see page 323) and Sub-Choreographies (sce page 328). Pools can be used with
Choreography diagrams when in the context of a Collaboration diagram (see page 361).

Lanes are - graphies are
placed in bgtween the Pools (if used in a Collaboration).
Figure 11.5D shows an example of a Choreography Process combined with Black Box Pools:
“Black Box” Pool
Patient
[ ! I T3
b ! | L
I I I
| want to see | | feel sick | | |
the Doctor E] | E | |
| | I need my&l |
| [ I | medicine [
Initiaing . | | | | | |
Message | [ I I I [
") ")
) Doctor Handle Handle Handle
( Request Symptoms Prescription Medicine O
I — T
| I x L
| : Go seethe | Pickup your | |
I | E | Doctor |  medicine, then EZI [ Here is yqur
(Y [ leave | | E medicing
v C} v . v 4
: Dr. Office
[The names of the Participants are not “|The unshaded Participgnt
displayed in the Participant Bands since is the initiator of the Tagk
the Pools will display those names

Figure 11.50 — An example of a Choreography Process combined with Black Box Pools

Figure 11.51 shows an example of a Choreography Process combined with Pools that contain Processes.
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5] Send Doctor Receive Send Rece_lvg Send Receive
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© Request Appointment[ | Symptoms ; Medicine
o Pickup Request
lliness
Occurs T & T ‘P |
l | | }
L 1 1 N | ) .
| ———— -— NESIEN —_——— - |
| | | | | *{Orchestration
I | | | | | Process
| want to| see |i7| | | feel sick | | need my |
the Dogtor | E | medicine |
I | 1 | | |
@’ Doctor . Handle . Handle . Handle _>O
Request 7] Symptoms Prescription "~ Medicine
N\
I | I | | i
I Go see the I Pl(;s](gp yorl]Jr |i7| I Here is your
! Doctor I medicine, then I Izl medicine
| [ ——— L_\ leave —J —
(
] I ] . |
@ ! i . '
£ v L
o Recewe Send Receive Send Recgy e Send
& Doctor Appointment Symotoms Prescription Medicine Medicine
o Request pp ymp Pickup Request
3
(@)

Figure 11.81 — An example of a Choreography-Rrocess combined with Pools that contain Processeg
Choreography Task in Combined View.

Sub-Chorgography in Combined View
11.9 XML Schemafor Choreography

Table 11.9 - Choreography XML schema

<xsd:element name="choreography" type="tChoreography" substitutionGroup="collaboration"/>
<xsd:complexType name="tChoreography">
<xsd:cpmplexContent>
<xsd:extension base="tCollaboration">
<xsd:sequence>
<xsd:element ref="flowElement" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:extension>

</xsd:complexContent>
</xsd:complexType>
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Table 11.10 — GlobalChoreographyTask XML schema

<xsd:element name="globalChoreographyTask" type="tGlobalChoreographyTask"
substitutionGroup="choreography"/>
<xsd:complexType name="tGlobalChoreographyTask">
<xsd:complexContent>
<xsd:extension base="tChoreography">
<xsd:attribute name="initiatingParticipantRef" type="xsd:QName"/>
</xsd:extension>

</xsd:¢omplexContent>
</xsd:complexType>

Table 11.11 — ChoreographyActivity XML schema

<xsd:element name="choreographyActivity" type="tChoreographyActivity"/>
<xsd:complexType name="tChoreographyActivity" abstract="true">
<xsd:cpmplexContent>
<xpd:extension base="tFlowNode">
<xsd:sequence>
<xsd:element name="participantRef" type="xsd:QName" minOccurs="2"
maxOccurs="unbounded"/>
<xsd:element name="correlationKey" minOccups="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="initiatingParticipantRef*type="xsd:QName" use="required"/>
<xsd:attribute name="loopType" type="tChoreographyLoopType" default="None"/>
</xsd:extension>
</xsd:¢omplexContent>
<xsd:complexType>
<xsd:simpleType name="tChoreographylLoopType">
<xsd:restriction base="xsd:string">
<xpd:enumeration value="Nphe'>
<xpd:enumeration value="Standard">
<xpd:enumeration valug="MultiinstanceSequential">
<xpd:enumeration value="MultiinstanceParallel">
</xsd:flestriction>
<xsd:simpleType>

Table 11.14 — ChereographyTask XML schema

<xsd:element.name="choreographyTask" type="tChoreographyTask" substitutionGroup="flowElemgnt"/>
<xsd:complexype——="4Choreographyfask =

<xsd:complexContent>
<xsd:extension base="tChoreographyActivity">

<xsd:sequence>
<xsd:element name="messageFlowRef" type="xsd:QName" minOccurs="1" maxOccurs="2"/>

</xsd:sequence>
</xsd:extension>

</xsd:complexContent>
</xsd:complexType>
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Table 11.13 — CallChoreography XML schema

<xsd:element name="callChoreography" type="tCallChoreography" substitutionGroup="flowElement"/>
<xsd:complexType name="tCallChoreography">

<xsd:complexContent>

<xsd:extension base="tChoreographyActivity">
<xsd:sequence>

<xsd:element ref="participantAssociation" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xpd:attribute name="calledChoreographyRef" type="xsd:QName" use="optional"/>
</xsd:extension>

</xsd:¢omplexContent>
</xsd:complexType>

Table 11.14 — SubChoreography XML schema

<xsd:element name="subChoreography" type="tSubChoreography" substitutionGroup="flowElement"/>
<xsd:complexType name="tSubChoreography">

<xsd:cpmplexContent>
<xpd:extension base="tChoreographyActivity">
<xsd:sequence>
<xsd:element ref="flowElement" minOccurs="@" maxOccurs="unbounded"/>
<xsd:element ref="artifact" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:extension>

</xsd:¢omplexContent>
</xsd:complexType>
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12 BPMN Notation and Diagrams

12.1 BPMN Diagram Interchange (BPMN DI)

1211 S

cope

This clause
meant to fal
representat
was chosen|
source and

BPMN DI d
normative.
miss-interpj

BPMN DI d

12.1.2 Diagram Definition and Interchange

The BPMN|
As such, its
its instance

Both BPM]
standard. Al

BPMN DI model and schema. The provided, DD contains two main parts: the Diagram Commons (DC) a

Interchangg
domain spe]
from the aby

The focus d
edge refere
BPMN mo
BPMN moq
referenced

cilitate interchange of BPMN diagrams between tools rather than being used for internal\diagr:
on by the tools. The simplest interchange approach to ensure the unambiguous rendering of a
for BPMN DI. As such, BPMN DI does not aim to preserve or interchange any “tool smarts” b
target tools (e.g., layout smarts, efficient styling, etc.).

bes not address or define the interchange of color information. The use pfialternative colors in

Fetations.

bes not ascertain that the BPMN diagram is syntactically or semiantically correct.

DI meta-model, similar to the BPMN abstract syntax meta-model, is defined as a MOF-based
instances can be serialized and interchanged using XMI. BPMN DI is also defined by an XMI|
5 can also be serialized and interchanged using' XML.

N DI meta-model and schema are harmenized with a draft version of the OMG Diagram Defin
nnex B contains the relevant parts of the referenced DD specifications that were used as foun

(DI). The DC defines commof types like bounds and fonts, while the DI provides a framewqg
cific diagram models. As d domain specific DI, BPMN DI defines a few new meta-model clas
stract classes from DI.

f BPMN DI is the.interchange of laid out shapes and edges that constitute a BPMN diagram. ]
hces a particular BPMN model element. The referenced BPMN model elements are all part of]
el. As suchsBPMN DI is meant to only contain information that is neither present, nor derivg
lel wheneVer possible. Simply put, to render a BPMN diagram both the BPMN DI instance(s)
BPMNwmodel are REQUIRED.

From the

specifies the meta-model and schema for BPMN 2.0.1 Diagram Interchange (BPMN DI). The JIPMN Dl is

hm
BPMN diagram
ctween the

BPMN is non

The meaning or semantic of colors might vary from tool to tool or, fromdser to user, potentiallly leading to

meta-model.
| schema. Thus

ition (DD)
lation for the
nd the Diagram
rk for defining
ses that derive

Fach shape and
the actual

ble, from the
and the

point in time.

BlgMN DI perspective, a BPMN diagram is a particular snapshot of a BPMN model at a certain|

Multiple B fagrams can be cxchanged reierencing model elements 1rom the same modecl. Each diagram may
provide an incomplete or partial depiction of the content of the BPMN model. BPMN DI does not ascertain that the
BPMN diagram is syntactically or semantically correct.

As described in Clause 15, a BPMN model package consists of one or more files. Each file may contain any number of
BPMN diagrams. The exporting tool is free to decide how many diagrams are exported and the importing tool is free to
decide if and how to present the contained diagrams to the user.
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1213 H

ow to Read this Clause

The normative BPMN 2.0 Diagram Interchange (BPMN DI) specification has three parts. Sub clause 12.2 defines BPMN
DI; an instance of the DI meta-model provided at Annex B. Sub clause 12.3 provides a library of the BPMN element
depictions and an unambiguous resolution between a referenced BPMN model element and its depiction. Finally, sub
clause 12.4 provides examples to support the interpretation of the specification. Some BPMN diagram depictions along
with their XML BPMN DI serializations are provided.

12.2 B

1221 O

PMN Diagram Interchange (DI) Meta-model

verview

The BPMN
general, is

[BPMNShape] and edges [BPMNEdge] on a plane [BPMNPlane].

BPMNPlang, BPMNShape, and BPMNEdge MUST reference exactly one abstract syntax BPMN element
BPMN model using the bpmnElement attribute. The only exception is for-a*Data Association connected t

Flow (See

model. In this case, the resolution is made from the BPMN DI attributes rather than the abstract syntax rg

[bpmnElem)|

The BPMN
the unambi

Multiple de

choreography (i.e., Participant Bands). For example, it is not allowed to depict a Task twice in the same di

allowed to

BPMN diag
from a BPN

BPMN DI
BPMNShay
their Z-ordg
other BPM]
MUST ordg

DI is an instance of the DI meta-model provided at Annex B. The basic concept of BPMN D
hat serializing a diagram [BPMNDiagram] for interchange requires the §pecification of a colle

igure 10.68). This is a visual short cut that actually normalizes two Data Associations within

ent] (See Table 12.35).

DI classes only define the visual properties used, for depiction. All other properties that are R
buous depiction of the BPMN element are derived from the referenced bpmnElement.

pictions of a specific BPMN element in@;single diagram is NOT allowed, except for Particip3

epict the same Task in two differént' diagrams.

rams may be an incomplete orpartial depiction of the content of the BPMN model. Some BP|
IN model may not be present in any of the diagram instances being interchanged.

loes not provide for-any containment concept. The BPMNPlane is an ordered collection of mi
e(s) and BPMNEdge(s). The order of the BPMNShape(s) and BPMNEdge(s) inside a BPMNPI
r (i.e., what is in front of what). BPMNShape(s) and BPMNEdge(s) that are meant to be depic|
NShape(s) and"-BPMNEdge(s) MUST appear after them in the BPMNPlane. Therefore, the exp
r all BRMNShape(s) and BPMNEdge(s) such that the desired depiction can be rendered.

12.2.2 A1bstract Syntax
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p a Sequence
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EQUIRED for

nts in a
agram, but it is

MN elements
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ane determines
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orting tool

This sub clause introduces the Abstract Syntax of BPMN DI. BPMN DI is an instance of the DI meta-model provided at

Annex B.
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- + labalStida

BPMHL JlrilStyde

Figure 12.1 — BPMN Diagram

DE:Plane ]

{reefines diagramElementy [radefines modelElemant)

BPMNPland | * plane * bpmnElement [ ppae:RaseElement
. 0.1

Figure 12.2 — BPMN Plane

Di::LabeledShape endrmeration:
ParticipantBandKind
top_initiating
riddle_initiating
hottom_initiating
top_nan_initiating
middle_non_initiating
hattorm_non_initiating

{subsets owningShape}  {subsets ownedLabel}

+shape + label
EPMNShape - BPMHNLabel
+isHotizbrtal: Boolean [0.1] 0.1 0.1
+ isExpanded! Boolean [0..1]
+isMarkiryisible - Boolean [0 1]
+ishlessagetisible : Boalean [0..1]
+ participantBandkind : ParticipantBandkind [0.1] ] * 0.1 | BPMN--BaseElement
+ shape + bpmnElemen
1 0.1 {redefines diagramElement} {redefines modelElement}

+ participantBandShape  + choreagraphyActivibyShape

Figure 12.3 — BPMN Shape
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Di::LabeledEdge «ehumerations

MessageVisibleKind
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{subsets owningEdge} {subszets ownedLabel}
+edge + lahel BPINI abel
BPMNEdge -
0.1 0.1

+ messagavisiblekind : Messageisiblekind [0..1]

{redefines diagramElement}{redefines modelElement}

+ edge + bpmnElement | pppNe:BaseElement
3 0.1
+[targetEdge =3 *| +sourceEdge
{redefines|targetEdge} {redefines sourceEdge!
{redefjnes target} {redefines saurce}
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Figure 12.4 - BPMN Edge

Dr::Label }

Di:: Style

BPMNLabel | * 12bel +labelStyle | ppMNLabelStyle
* 0.1 |+ fogt: Font

Hefines diagramElement}{redefines style}

Figure 12.5 — BPMN Label
12.2.3 Cllassifier Descriptions

12.2.3.1 BPMNDiagram [Class]
BPMNDiagram (s & kind of diagram that depicts all or part of a BPMN model.

Descriptiorn

BPMNDiagram represents a depiction of all or part of a BPMN model. It specializes DI::Diagram and redefines the root
element (the top most diagram element) to be of type BPMNPIlane. A BPMN diagram can also own a collection of
BPMNStyle elements that are referenced by BPMNLabel elements in the diagram. These style elements represent the
unique appearance styles used in the diagram.

Abstract Syntax
» Figure 12.1 - BPMN Diagram
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Generalizations
+ DI::Diagram
Associations
« +plane : BPMNPIlane [1] {redefines rootElement}

a BPMN plane element that is the container of all diagram elements in this diagram.

 + lahelStyle : BPMNLabelStyle [*] {subsets style}

a collection of BPMN label styles that are owned by the diagram and referenced by fabel elgments.

Table 12.1 |- BPMNDiagram XML schema

<xsd:conplexType name="BPMNDiagram">
<xsdjcomplexContent>
<xsd:extension base="di:Diagram">
<xsd:sequence>
<xsd:element ref="bpmndi:BPMNPIlane"/>
<xsd:element ref="bpmndi:BPMNLabelStyle" mihOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:extension>
</xsd:complexContent>
</xsd:complexType>

