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HBOBER T TEITINDG—EDTHTAETAZ IR LET

BPMN Tl3, Y7 7OCARKEESNZPDT(ETAT, SEMLHRBANBNET . HTT7O0LAR., F7ALR J0—
ROATITHRELTHRELET,

BE. P770CACREMBTOEANEIN B TONET, BPMN LIFELGND, ARIS TR7HIVENET7DT
AETAETHAVAVE PAAVTRRLVET, TR BB R RINEE Ao

BPMN Tl&. 7HAVEN=I700 a0 # AT HENTE, SolC 1 2. LDOTOLER LAILOFHELBTOEA
LRRCEEY, HMBTOERAERRTICBTIAETEDIILET,
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»  [7FikvD (Ad hoc)] BN TruelDIZ &, [SET &M (Completion condition)] BH4ZEEY
PBLENRHDFET,

- TRy TOCRERMIETIE. IV EFLRTY—HVR JO-EEFIMETEEE N,

= [BT770FR 847] BHEDOEENHEIT (Independent) IICERE LIS AIR. [JOER YIPLUA] Bt
LIEETIMLENBNET,

= HITOLRICHLT [F5UYDYaAY (Transaction)] BHEEAERICLES S, [FSUYDYaY ID
(Transaction ID)] B4t ERATEET,

* [=7 347 (Loop type)] BHEHEELZZEE. Ub—T &K (Loop condition)] EHELMHET
R

=  E5)V% BPELAWS (X935 A, ENTREISERESNTVSTOLAD -7 347] BHEN
[&X (Maximum)] BHEICHEESN TS EERERLTIZEL,

=7 547 BHEOENTIZEITIEESNTNRIEEE. RLUBINCTA (Test before)] Bi4EL s
ETY, [RLANCITAL (Test before)] BT T4 TAIICHHTVET,

= =T 5847 BEMENTIILFAUARVA (Multi-instance) IICIEESN TS IBAE. [HfTI VA
VUYL (Parallel instance generation)] B ETT, [HITAVARVAKRK (Parallel
instance generation)] B#ET 74V FTADICEOTNVET,

= HITOERAD V=T 34T] BHEMENTIIVFA VARV (Multi-instance) IICERESNTHY, [IE
TAVARVALE L (Parallel instance generation)] BHEHEMICH-TNBIGEEE. D—TF 705
£ (Loop flow condition)] BibIEETILENHIET,

OO -7 J0-54] BHOENTES (Complex)[CERESNTIVSIEEL. [EE
(Complex)] BHEICHTTOLANTE T LEHEISESNDTOLA I—N—DOBEERERETHH0R
EIEETIDLENBNET,

= [AAD A4T] BHEDMENTZE (Receive) IICIEESNTWSIZEI., J700YaVlCH hrve—Y 7
O— iR E ALV TESLY,

» [AAD B847] BHEOMENTEE (Send)IICHEESNTVBIGZEIE. I700YaVICAhAvE—Y J0—-
ERREERLBLTEEZL,

» [BAD 84T BHEMENRESN TG, FEEIETADYT L (Script)1FLIETFE (Manual)ll
BESNTIVBIGEEE., 770093V TAAFREH A Avt—Y JO—EHEKREFEA LB TS,
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»  [A2D 84 TF] BHENTHR (Abstract) JICERESN TN I7UD Va3V Tld, [(HERAM1T] BHLERET
BDLENBNET, F. INbDIT7PUDIYaVIE [HR] £ [T5KRL—23aV] 34 TDT—ILTUIME
HTZEEEh,

H—bo14 (Gateway) [F. Y= VA JO-DTOLANTOR EIFZIIERERLET ¥'—bIIME A
ABESVHNERROEIEERELET ., ARIS TE, '—bo1A1d DL—IV] 34TDAT IO hELTRRE
nFy,

ARV MERBRIC, U= FITA L SFEERIMTERRE TEET  IATITH LT R Y URILDT — hozA Y
MIDFRRICKRTREINET

FEY—bOIMA YUNILO—ER:

X o) o © *

Exclusive gateway  Inclusive gateway Paralel gateway Ewvent-based gateway Complex gateway
151 F'—koxq 547

BPMN f1#kl&. &' —MITATEERTILEDHIS - FOBEHRELET, ARIS TlE. - +OEIIA S
BLUE NEHROBICIO>TRENET, Lih>T F— MIRTFTIBRHEE. L—ILOAQBLVTHE hY—
VA JO—ERBRICEEESINET,

BEY—bFI11 (Complex gateway) [F4FMLT—ATT, COFZEE. [AHEHE (Incoming
condition)] &Y [HA%EH (Outgoing condition)] BHENEZERSINET ., IEE LY — b1/ (CHES
DANFERHAY-TVA I0-#EHGHRIHII5EE. hoOBHNBETT , ANFHOREMICE. V-
BUA JO0-RETOER TONT4 (T-H) ERET S ENTEET, HAFHICEF. Y-V A 70— ID &
TOt2EH (T—45) \OSBERELET,

*  XOR(F—HEHE) 31TDT—FII14: XOR (F—HEHE) H—rITMDTRTOE NDEHFHR T, [EH]
EHoEE [K] (REL. [FEHEX] BHETEMLGXEFERTILERBIET,

Y=V JA— (FIH—FITMDR):
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*  [XOR(F—HRE#)] 3MTDIRTDH XOR H'—brI1ATlF. 1 KOEHI—FVA JO-#&fxiR (7D
T47ICTB] HRIMT) I [TI4IE H—1bD14 (Default gateway)] BHZEIEET L ENHNE
T, LW EREEL. CORMBEHROE M iEHRICGERETEFEN,

= [XORMUARVIEHE)] 347FD XOR F—rI1ATlE. 2 RULOH ATV J0-#EKR (707
171293] £(d [BI1EFRET] #17) 2ERALET,

= ARYMEHEEQD XOR 7—hrIT/DTARTOE DEHR TR, [EH] BHEMERIEETEEEA [FH
X] BHEREETEEEA.

= ARVIEZED XOR H—II1MDE A VT VA JO—EHGEE TR, LTOA-5vt 7T I1H M EfE
ATZZEY,
» [RME] AAD BATHERESN TS T7UD Y3y
» [ARUL 84T BHEIMTOMEN [K1E] FE [BHH] LSMIERESN TV HEIAVH

» A=Hyk ATITHE BYMITFUDIAVREFNTIVBE SR, FOEYNMI [Avt—I] 34 TDAXV b+
ZEHBI > TEFE,

*  [OR] 84705 = ITAICARI—TVA JO—ERENBIMES . F2E 1 RXZHHBIEE. DL
&b 2 ROEAY-TUA J0—EHE/ENBETT,

= OR J—=hUIMDFRTOHENY—TVA JO—EHEH TR, [FH] BiEoEz [X] ([SREL. [EH
K] BETEMLCReERTILENBNTT , RIIRMAEDT — O CBAREICBIE R (TR L ENHNFE
3-0

* OR U—PIIACIEREIC 1 ROEAY-TUA JO-EGHRIHIIEEE. COEKRRD [F4] Bit
NEIFFEE TEE .

= [#EB] BMTDT—FITACARNY—TVA JO—EHEMIBIMES . F2E 1 KETHIEHEEE. D3
&t 2 KOHAY-TVA JO—HEGHRNIBETT,

= BEAET-PIITADTATOH AR TE, F(CH AEGEEDS 1 KUDBWMERE. [FH] BIEOE
% [BL] (CEEETILENHNET,

= EET-PIIIMCEBOAN YTV JO-EEHEIHISEEE. [ANEH] BEIC. Y-FVR T
A—&ETOLA TONT1 (T-5) eSRIDXGERETILENHIET.

= EET-MIMCEROHE N YTV JO-EEHENHIIEE . [HAKM] BEIC. Y-FVR T
A—&ETOLA TONT1 (T-5) eSRIIXBERETILENHNET .

= AND =IO/ [CANY=TVA JO-EBRJROIBIMER . T 1 RETHIEEE., Dces 2
RKOEAY-TVA J0—EREILETT,
* AND J—FITMDIARTOHEAY—TVA JO—HERR TR, [FH] BHEMEIEETEEZE.
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BEY (Artifact)ld. FTOCAICBAT 2 1BEHRERELET, COBEHIE. Y—FVA J0-PAvE—Y J0-(C
BULEFEBh. BEWE. [T—3 2T IO [TI—T1. ER] B 3 2DR4FICHEESNET (347 YA
FRLEICSUTIRRTEET),

T—R AT IIDME. ARIS DIEFRIEARFLETAERICHELET, ZEZUVULEETR. 743 77 IYIDMC
EHOWBIBNINLTHAEENTET, T3 AT IIDMI. Y—FVR JO0-CEAvt—Y JO-(CHEELEEA.
TR AT IV MITOCAOMICHETIERICATIRHMEIRELET, TOCADMICFFIAY MOT—4
CEOMDAT IO REDIICELT I ERLET,

D=7, BEEMFIONTWSTACABERET 57190 A TRLEEDTT . ARIS TlE. hIZE, AR
PEAWBEDT 719D AT ITDMELTNET,

Fz. COBMICTIN-THLERTEET, 220, COFZERIIN—TELTI7190NEEFNTNRIZEDHEH
MTT,

SERIE. TTime out [Tweek] 1DBIDLIIZ, 77 ITH MOEFGROFRICHLE LET, ARIS TlE. @, [E
/B BHELCI->TEREINET, COBME . ROBISTTREINDLSIC, [IFW] & [LWWE] #FEALT EFIL
[CECETH_ENEETT,
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OB, ARIS T BPMN 2.0 (MU TEHFISHRL—YavRERETEHEMFIERLEEDTT, KIC
(2 2OT—ILHEENTHN. LOT-IDERBIIERTICEO>TVET, FTREOT—IVICEETZERDE

RERTRSNELB A,

RIy—FV2 JO-&XvE—Y JO0-2&86 2 20F—)L [150R—J 11

[Business Process Modeling Notation, Working Draft (1.0)J BPMl.org #&. 2003 & 8 H
.85 R—=y

BIBPMN (C&3 2 2OL—V&HF2T—)L [M153R—J ]I

[Business Process Modeling Notation, Working Draft (1.0)J BPMl.org #&. 2003 & 8 H
~ 87 /Q_:/"

ErAXv bk A73Y M57R=Y LIBLUVBRTARU b 34T 0F| [157-—3 11

[Business Process Modeling Notation, Working Draft (1.0)J BPMl.org Z&. 2003 & 8 H
J27 R=Y

BIBPMN O7DO74ET4 [159R=Y 11
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M =box4 347 [M61R-Y 11

[Business Process Modeling Notation, Working Draft (1.0)J BPMl.org Z&. 2003 & 8 H
.28 R—=Y
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BPMN (Business Process Modeling and Notation) has emerged as a widely adopted standard
for process modeling. Its popularity is based on the fact that it is has been developed by the
Object Management Group (OMG), a consortium of organizations that also released other
important modeling standards like UML.

The primary goal of BPMN is to provide a notation that is understandable by all users:
business analysts designing and documenting business processes, developers implementing
these business processes, and business end users executing, managing and monitoring their
business processes. Now, the OMG released a new version of BPMN 2.0. This standard shall be
supported by ARIS. In a first step, the objective is to focus on process modeling conformance,
one of four conformance types defined by the OMG.

The four conformance types are described in detail in the BPMN specification: Business
Process Model and Notation (BPMN), version 2.0.

Unfortunately the BPMN specification has increased an order of magnitude in technical
complexity and fails to distinguish those elements needed for business process modeling
from those required for process execution.

The purpose of this chapteris to describe the ARIS implementation of the BPMN 2.0 elements
that are part of business process modeling documenting the process flow. Those parts that
are needed for executable design are ignored. The elements relevant for business process
modeling are essentially those displayed in a diagram.

The mapping described in the chapters of this document is based on the BPMN specification
Business Process Model and Notation (BPMN), version 2.0 (https://www.bpmn.org).

The attribute and model association tables are also taken from the BPMN 2.0 specification
and extended to describe the implementation in ARIS.
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10.2 BPMN core elements and their implementation in ARIS

The BPMN core consists of four packages:
= Foundation

= Infrastructure

= Common Elements as well as

= Service

It provides the basis for modeling processes, collaborations, choreographies and
conversations. These packages are described in detail in chapter 8 of the BPMN specification.

In the following sections the core constructs and their attributes and associations are
mapped to ARIS constructs.

10.2.1 Infrastructure

The infrastructure package consists of two elements which are particularly relevant for
import and export. Thus, their attributes and model associations are not included in the
current version of the BPMN 2.0 implementation.

See: Business Process Model and Notation (BPMN), Version 2.0.
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The foundation package contains classes which are shared amongst other packages in the
BPMN core. The foundation package consists of eight classes: BaseElement, Documentation,
RootElement, Extension, Extension Definition, ExtensionAttributeDefinition,

ExtensionAttributeValue and Relationship. See: Business Process Model and Notation (BPMN),

version 2.0.

Class BPMN attribute name

BaseElement id: string

documentation:
Documentation [0..*]

extensionDefinitions:
ExtensionDefinition [0..*]

extensionValues:
ExtensionAttributeValue
[0..*]

Documentation inherits from BaseElement

text: string

Implementation in ARIS

The ARIS GUID of the corresponding
modeling construct represents the
BPMN ID.

Forimported BPMN elements an
attribute type in the attribute type
group Attributes of external
systems will be used.

see below: Documentation

ARIS AYvYF can be enhanced, for

example, by user-defined attributes.

The ARIS AYvYF canbe enhanced,
for example, by user-defined
attributes.

All ARIS attribute types assigned to
model types, object types, and
connection types can be used for
documentation purposes. The
attribute types
Description/Definition (AT_DEC) and
Remark/Example (AT_REM) should
be used to for general information.
Specific attribute types should be
used to store specific information.

168



AVYyE IZa7

Class

Extension

ExtensionDefinition

ExtensionAttribute
Definition

ExtensionAttribute
Value

Relationship

RootElement

BPMN attribute name

mustUnderstand: boolean
[0..1] = False

definition:
ExtensionDefinition

name: string

extensionAttributeDefinition
S:
ExtensionAttributeDefinition
[0..*]

name: string

type: string

isReference: boolean [0..1] =
False

value: Element [0..1]

valueRef: Element [0..1]

extensionAttributeDefinition:
ExtensionAttributeDefinition

inherits from BaseElement
type: string

direction:
RelationshipDirection {none |
forward | backward | both}

sources: Element [1..*]
targets: Element [1..*]

inherits from BaseElement

Implementation in ARIS

Currently not implemented.

Currently not implemented.

Currently not implemented.

Currently not implemented.

Currently not implemented.

RootElement is an abstract class, it
has no direct representation in ARIS.
For example, ARIS object types are
root elements, ARIS attribute types
are not.
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Common Elements are basic elements that may be used in more than one type of diagram, for
example, Process, Collaboration, Conversation, and Choreography. The Common Elements are
categorized into seventeen different groups.

Artifacts are used to depict additional information in a BPMN process diagram (BPMN2.0) or
BPMN collaboration diagram (BPMN2.0) that is not directly related to the sequence flow or
message flow. BPMN 2.0 provides three standard artifacts:

= Associations,

= Groups, and

= Textannotations

Data objects are no longer artifacts, they are concepts of their own (see chapter Items and
Data [216R—3 ).

See: Business Process Model and Notation (BPMN), version 2.0.

Class BPMN attribute name Implementation in ARIS
Association inherits from BaseElement various connection types
associationDirection: This attribute is represented by the
AssociationDirection = None direction and the style of the corresponding
{None | One | Both} ARIS connection type.
sourceRef: BaseElement Corresponds to the source object type of
the connection type representing the
association.
targetRef: BaseElement Corresponds to the target object type of the

connection type representing the
association.

170



AVYyE IZa7

Class

Group

Category

CategoryValue

BPMN attribute name

inherits from BaseElement

categoryValueRef:
CategoryValue [0..1]

inherits from BaseElement

categoryValue:

CategoryValue [0..*]

inherits from BaseElement

value: string

category: Category [0..1]

Implementation in ARIS

Object type: Structural element
(OT_STRCT_ELMT)

Symbol: Structural element in model type
Structuring model (MT_STRCT_DGM)
Symbol: Group (ST_BPMN_GROUPING_1)

Attribute type Name (AT_NAME) of object
type Structural element (OT_STRCT_ELMT)

Object type Structural element
(OT_STRCT_ELMT) in model type
Structuring model (MT_STRCT_DGM)

Connection type in model type Structuring
model:

* Structural element (representing the
category) contains structural element
(representing the category value).

Object type: Structural element
(OT_STRCT_ELMT)

Symbol: Structural element in model type
Structuring model (MT_STRCT_DGM)
Symbol: Group (ST_BPMN_GROUPING_1) in
BPMN 2.0 diagrams

Attribute type Name of object type
Structural element

Connection type in model type Structuring
model:

* Structural element (representing the
category) contains structural element
(representing the category value).
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Class

Text annotation

BPMN attribute name

categorizedFlowElements:
FlowElement [0..*]

inherits from BaseElement

Implementation in ARIS

Connection type belongs to

[CT_BELONGS_TO_1] in the BPMN process
diagram (BPMN 2.0) and BPMN collaboration

diagram (BPMN 2.0):

Target object type: Structural element
(OT_STRCT_ELMT;
ST_BPMN_GROUPING_1)

Source object types:

* Function (OT _FUNC) representing
activities

* Event (OT_EVT)

* Rule (OT_RULE) representing Gateways

* Cluster/data model (OT_CLST)
representing data objects

* Information carrier (OT_INFO_CARR)
representing data stores
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Class

BPMN attribute name

text: string

Implementation in ARIS

For object types in the BPMN process
diagram (BPMN 2.0), BPMN collaboration
diagram (BPMN 2.0), and BPMN
conversation diagram (BPMN 2.0):

* Text annotation
(OT_BPMN_ANNOTATION) with symbol
Text annotation
(ST_BPMN_ANNOTATION_1) is associated
with <target object type>. Target object
types are all object types available in the
corresponding model type.

For connection types in the BPMN process
diagram (BPMN 2.0), BPMN collaboration
diagram (BPMN 2.0), and BPMN
conversation diagram (BPMN 2.0): three
attribute types in the attribute type group
BPMN 2.0 attributes/Text annotation
attributes:

* Text annotation 1
(AT_BPMN_TEXT_ANNOTATION_1)

* Text annotation 2

(AT_BPMN_TEXT _ANNOTATION_2)

* Text annotation 3
(AT_BPMN_TEXT_ANNOTATION_3)
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10.2.3.2 Association

Associations are used to associate information and artifacts with other BPMN elements. Thus,
associations are (usually) represented by connection types in ARIS. The relevant connection
types are described in the context of the object types being associated.

10.2.3.3 Group

BPMN 2.0 uses three different classes to represent groupings, but there is only one symbol:
Group. Thus, a group is the graphical representation of a category value.

Categories and their category values are modeled in an auxiliary model of type Structuring
model.

Category
Object type: Structural element

contains
I—'H Region: Maord CE‘_ZEQOW value

Object type: Structural element
_)H Region: South

—} E Region: East
_bE Region: West

153: Structuring model: Categories and their values

Region

In ARIS the graphical element Group is an occurrence copy of a category value object and is
depicted by a special symbol in the BPMN 2.0 models. The symbol name is Group.

Region: Mord

-

LA T T N T Ny T

154: Group symbol

174



AVYyE IZa7

10.2.3.4 Text annotation

Text annotations are used to provide additional textual information for the reader of a BPMN
model. They can be associated with graphical elements in a model, ARIS objects and
connections.

Text annotation

155: Symbol representing text annotations

Text annotations are implemented in ARIS in 2 different ways:

TEXT ANNOTATIONS ASSOCIATED WITH ARIS OBJECTS

The object type Text annotation and the connection type is associated with is used to
annotate objects (occurrences) in a model.

TEXT ANNOTATIONS ASSOCIATED WITH ARIS CONNECTIONS

Objects (here: Text annotation) cannot be assigned to connections. Thus, the program
provides a new functionality: The modeler selects the text annotation symbol in the Symbols
bar, places it on/near by the connection he/she wants to annotate and enters the text. The
program draws a line looking like an association and stores the text in a Text annotation
attribute of the corresponding connection. In the first step three text annotation attributes
are provided in the attribute type group BPMN 2.0 attributes/BPMN text annotations:
Text annotation 1 (AT_BPMN_TEXT_ANNOTATION_1)

Text annotation 2 (AT_BPMN_TEXT_ANNOTATION_2)

Text annotation 3 (AT_BPMN_TEXT_ANNOTATION_3)
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Callable Element is an abstract class and has four specialized classes: Process, Global task,
Choreography, and Choreography task. Only processes and global tasks are relevant for
business process modeling compliance. They are represented by the object type Function.

See: Business Process Model and Notation (BPMN), version 2.0.

Class

Callable Element

InputOutputBindin
9

BPMN attribute name

inherits from BaseElement

name: string [0..1]

supportedinterfacesRefs:
Interface [0..*]

ioSpecification:
InputOutputSpecification [0..1]

ioBinding: InputOutputBinding
[0..¥]

inputData: Datalnput

outputData: DataOutput

operationRef: Operation

Implementation in ARIS

Object type: Function (OT_FUNC)
Symbol: Call activity
(ST_BPMN_CALL_ACTIVITY)

Attribute type Name (AT_NAME)
of object type Function
(OT_FUNC)

Currently not implemented.
Currently not implemented.
Currently not implemented.

Currently not implemented.

Currently not implemented.

Currently not implemented.

Events are described in detail in the context of the BPMN process diagram (see chapter

Events [220X—3Y ).
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FormalExpressions belong to the execution design level and are not included in the current
version of the BPMN 2.0 implementation.

However, natural-language expressions are used to allow the modeler to specify conditions.
They are described in the context of the corresponding BPMN elements (object types and
connection types).

Flow Elements are described in detail in the context of the BPMN process diagram (see
chapter Process [192X—Y ).

See: Business Process Model and Notation (BPMN), version 2.0.

Class BPMN attribute name Implementation in ARIS

FlowElement inherits from BaseElement No direct representationin ARIS ->
abstract class

name: string [0..1] Attribute type Name (AT_NAME) of the
object types representing flow nodes.

auditing: Auditing [0..1] Currently not implemented.

monitoring: Monitoring [0..1] Currently not implemented.
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A FlowElementsContainer is an abstract super class for BPMN diagrams (or views). So,
Processes and Subprocesses as well as Choreographies and Choreography subprocess are

FlowElementsContainers.

The specific attributes and model associations of a process and subprocess are described in

detail in the context of the BPMN process diagram.

See: Business Process Model and Notation (BPMN), version 2.0.

Class BPMN attribute name

FlowElementsContainer inherits from
BaseElement

flowElements:
FlowElement [0..*]

artifacts: Artifact [0..*]

Implementation in ARIS

Model type BPMN process diagram
(BPMN 2.0)
(MT_BPMN_PROCESS_DIAGRAM)

Occurrences of the object types and
connection types allowed in a BPMN
process diagram (BPMN 2.0).

Occurrences of the object types and
attribute types representing groups
and text annotations as well as their
connection types allowed in the
BPMN process diagram (BPMN 2.0).
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Gateways are described in detail in the context of the BPMN process diagram (see chapter
Gateways [235~"—Y ).

See: Business Process Model and Notation (BPMN), version 2.0.

Class

Gateway

BPMN attribute name

inherits from FlowElement

gatewayDirection: GatewayDirection
unspecified

{ unspecified | converging | diverging |

mixed }

Implementation in ARIS
Object type: Rule (OT_RULE)

The number of incoming and
outgoing sequence flows depends
on the modeling context, that is, the
position of the gateway in the
process. Thus, there is no ARIS
attribute type representing the
gateway direction. Gateways whose
direction is unspecified or mixed
should be avoided.
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Messages normally represent information exchanged between two participants in a BPMN

collaboration diagram.

A message is represented by the symbol Message of the ARIS object type Message.

o]

Message

156: Message symbol

See: Business Process Modeling Notation (BPMN), version 2.0, page 93 and the following.

Class BPMN attribute name

Message inherits from BaseElement

name: string

structureRef : [temDefinition
[0..1]

Implementation in ARIS

Object type: Message (OT_MSG_FLW)
Symbol: Message (ST_BPMN_MESSAGE_2)

Attribute type Name (AT_NAME) of object
type Message (OT_MSG_FLW)

Currently not implemented.
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The message exchange between participants is shown by a message flow that connects two
pools or the objects within the pools.

Customer

o)
I

N
|
|
[ Message [ Message
|
|
=~

I
O

Supplier

157: Message flow between participants/pools

A message flow is represented in ARIS by the connection type message flow. If the message
sent from one participant to another should be displayed in the diagram, the connection type
message flow is replaced by the object type Message (symbol Message) and two connection
types:

= <Source object type> sends message.

= Message is received from <target object type>.

More details can be found in chapter Message flow [244X—3Y ].

Message flow associations are used to map message flows modeled in two different
diagrams, for example, in a conversation and a collaboration diagram. These associations are
realized in ARIS by occurrence copies of the message flow connections.

Message flow is also described in the context of the BPMN collaboration diagram (chapter
Message flow [244~X—3 ])and the BPMN conversation diagram (chapter Message flow in a
conversation [249R—3 ).
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Class BPMN attribute name
message inherits from BaseElement
flow
name: string
sourceRef:
MessageFlowNode
targetRef:
MessageFlowNode
messageRef: Message [0..1]
Flow node

Message flow inherits from BaseElement
association

innerMessageFlowRef:
Message Flow

Implementation in ARIS

Connection type: message flow
(CT_BPMN_MESAGE_FLOW)

Attribute type Connection role of
connection type message flow
(CT_BPMN_MESSAGE_FLOW)

Source object type of connection type
message flow (CT_BPMN_MESAGE_FLOW)
(Participant, Function, Event)

Target object type of connection type
message flow (CT_BPMN_MESAGE_FLOW)
(Participant, Function, Event)

Object type: Message (OT_MSG_FLW)
Symbol: Message (ST_BPMN_MESSAGE_2)
Connection types in the BPMN collaboration
diagram (BPMN 2.0):

* Participant sends (CT_SENDS_2) message.
* Event sends (CT_SENDS_2) message.

* Function sends (CT_SENDS _2) message.
* Message is received from
(CT_IS_RECEIVED _FROM) participant.

* Message is received from
(CT_IS_RECEIVED_FROM) function.

* Message is received from
(CT_IS_RECEIVED_FROM) event.

Object types that can be the source or target
of message flow
(CT_BPMN_MESSAGE_FLOW) connection
type: Participant (OT_BPMN_POOL),
Function (OT_FUNC), Event (OT_EVT)

This association is used to map message
flows modeled in a collaboration and a
conversation diagram.

Occurrence copy of a message flow
connection in a BPMN collaboration diagram
and BPMN conversation diagram.
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Class BPMN attribute name Implementation in ARIS
outerMessageFlowRef: Occurrence copy of a message flow
Message Flow connection in a BPMN collaboration diagram

and BPMN conversation diagram.

A participant represents a Partner entity and/or a Partner role that participates in a
collaboration. Participants may be modeled in a BPMN collaboration diagram or a BPMN
conversation diagram.

The assignment of a Partner entity and/or a Partner role to a participant is transferred to the
BPMN allocation diagram (BPMN 2.0) assigned to the participant.

depicts .
Participant _p_> Partner entity

depicts

ey . Partner role

158: BPMN allocation diagram (BPMN 2.0): Participant and partner entity/partner role

The usage of participants is described in the context of the BPMN collaboration diagram (see
chapter Pool and participant [243/X—3 ]) and the BPMN conversation diagram (see chapter

Participant [247XR—3 ).
Participant, Partner entity and Partner role inherit from base element

See: Business Process Model and Notation (BPMN), version 2.0.

Class BPMN attribute name Implementation in ARIS

Participant inherits from BaseElement Object type: Participant
(OT_BPMN_POOL)

Symbol: Pool (ST_BPMN_POOL_1)

name: string [0..1] Attribute type Name (AT_NAME) of
object type Participant
(OT_BPMN_POOL)

183



AVYyE IZa7

Class BPMN attribute name

processRef: Process [0..1]

partnerRoleRef: PartnerRole
[0..1]

partnerEntityRef:
PartnerEntity [0..1]

interfaceRef: Interface [0..*]

participantMultiplicity:
participantMultiplicity [0..1]

endpointRefs: EndPoint [0..*]

Implementation in ARIS

BPMN process diagram (BPMN 2.0)
assigned to the participant
(OT_BPMN_POOL

Process displayed within in the pool

Model type: BPMN allocation diagram
(BPMN 2.0):

Object type: Role (OT_PERS_TYPE)

Symbol: Partner role
(ST_BPMN_PARTNER_ROLE)

Connection type: depicts
(CT_DEPICTS_1) Role

Model type: BPMN allocation diagram
(BPMN 2.0):

Object type: Organizational unit
(OT_ORG_UNIT)

Symbol: Partner entity
(ST_BPMN_PARTNER_ENTITY)

Connection type: depicts
(CT_DEPICTS_1) organizational unit

Currently not implemented.

Attribute type in the attribute type
group BPMN 2.0
attributes/Participant multiplicity
attributes of the object type
Participant (OT_BPMN_POOL):

* Multi-instance participant
(AT_BPMN_MI_PARTICIPANT)

The mini-symbol (three vertical lines) is
displayed by the program if the value of
the attribute type Multi-instance
participant is set to true.

Currently not implemented.
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Class

Partner entity

Partner role

Participant
Multiplicity

Participant
Association

BPMN attribute name

inherits from BaseElement

name: string

inherits from BaseElement

name: string

minimum: integer [0..1] = 2

maximum: integer [0..1] = 2

inherits from BaseElement

innerParticipantRef:
Participant

outerParticipantRef:
Participant

Implementation in ARIS

Object type: Organizational unit
(OT_ORG_UNIT)

Symbol: Partner entity
(ST_BPMN_PARTNER_ENTITY)

Attribute type Name (AT_NAME) of
object type Organizational unit
(OT_ORG_UNIT)

Object type: Role (OT_PERS_TYPE)
Symbol: Partner role
(ST_BPMN_PARTNER_ROLE)

Attribute type Name of object type Role
(OT_PERS_TYPE)

Attribute type in the attribute type
group BPMN 2.0
attributes/Participant multiplicity
attributes of the object type
Participant (OT_BPMN_POOL):

* Minimum participant multiplicity
(AT_BPMN_MINIMUM_MI_PARTICIPAN
T)

Attribute type in the attribute type
group BPMN 2.0
attributes/Participant multiplicity
attributes of the object type
Participant (OT_BPMN_POQOOL):

* Maximum participant multiplicity
(AT_BPMN_MAXIMUM_MI_PARTICIPAN
T)

Occurrence copy of the relevant
participant.

Occurrence copy of the relevant
participant.
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Resources can be human resources as well as any other resource assigned to activities during
process execution. A direct mapping of the BPMN resources to ARIS constructs is not possible
- due to the semantically different object types representing resources in ARIS. ARIS does not
only provide different object types, but also different connection types.

BPMN 2.0 only knows one object type called Resource. The BPMN ActivityResource and its
specialized sub-classes correspond to ARIS connection types in combination with object
types. Therefore, resources are not included in the current version of the BPMN 2.0
implementation.

See: Business Process Model and Notation (BPMN), version 2.0.

The BPMN Sequence flow is mapped to nine different ARIS connection types, which are used
to depict the control flow in traditional ARIS process models.

See: Business Process Model and Notation (BPMN), version 2.0.

Source objecttype Connection type Target object type

Event occurs before Event
Event activates Function
Event is evaluated by Rule
Function creates Event
Function is predecessor of Function
Function leads to Rule
Rule leads to Event
Rule activates Function
Rule links Rule

BPMN distinguishes three types of sequence flow:

= Unconditional sequence flow
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The unconditional sequence flow means the normal flow, no specific conditions apply. In
other words: its condition has always the value true. It is depicted by a solid line with a
solid arrowhead.

= Conditional sequence flow
The conditional sequence flow from an activity is drawn with a little diamond at the
beginning of the connector, signifying a data condition. A conditional sequence flow from
a gateway shares the same shape as a normal sequence flow.
Conditional sequence flow from an activity:

>

: Conditional sequence flow

= Default sequence flow

The default sequence flow, denoted by a slash marker at the beginning of the connector
means otherwise, that is, it is enabled if no other sequence flow condition evaluates to
true.

\ Default sequence flow '

All connection types used in BPMN diagrams must hold attributes for recording text

annotations [175R—% ]. Connection types emerging from activities and gateways need

additional attributes for recording sequence flow conditions.
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Class

Sequence
flow

BPMN attribute name

inherits from FlowElement

name: string

sourceRef: FlowNode

targetRef: FlowNode

Implementation in ARIS

The sequence flow is depicted by nine
different connection types in the model
types BPMN process diagram (BPMN 2.0)
(MT_BPMN_PROCESS_DIAGRAM) and BPMN
collaboration diagram (BPMN 2.0)
(MT_BPMN_COLLABORATION_DIAGRAM):

* event occurs before (CT_SUCCEED) event
* event activates (CT_ACTIV_1) function

* event is evaluated (CT_IS_EVAL_BY_1) by
rule

* function creates (CT_CRT_1) event

* function is predecessor of
(CT_IS_PREDEC_OF_1) function

* function leads (CT_LEADS_TO_1) to rule
*rule leads to (CT_LEADS_TO_2) event

* rule activates (CT_ACTIV_1) function

*rule links (CT_LNK_2) rule

Attribute type Connection role of connection

type Message flow
(CT_BPMN_MESSAGE_FLOW)

Source object of a sequence flow
connection. Object types are:

* Function
* Event
* Rule

Target object of a sequence flow connection.
Object types are:

* Function

* Event
* Rule
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Class BPMN attribute name

conditionExpression :
Expression [0..1]

islmmediate: boolean
Flow node incoming: Sequence Flow

[0..%]

outgoing: Sequence Flow
[0..%]

Implementation in ARIS

Attribute type Condition expression
(AT_BPMN_CONDITION_EXPRESSION) in
attribute type group BPMN 2.0 attributes of
the following connection types:

* activates (CT_ACTIV_1)

* creates (CT_CRT_1)

*links (CT_LNK_2)

* leads to (CT_LEADS_TO0_1)

* leads to (CT_LEADS_TO_2)

*is predecessor of (CT_IS_PREDEC_OF_1)
The value of the attribute type Sequence
flow condition in the attribute type group
BPMN 2.0 attributes must be set to
Conditional sequence flow.

Currently not implemented.

Incoming connections representing the
sequence flow of the flow node object
(object types: function, event, rule)

Outgoing connections representing the
sequence flow of the flow node object
(object types: function, event, rule)
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10.2.3.16 Elements not included in the current

implementation

The following elements belong to the execution design level and are not included in the
current version of the BPMN 2.0 implementation.

Correlations (See: Business Process Modeling Notation (BPMN), version 2.0, page 136 and
the following.)

Conversation Associations (See: Business Process Modeling Notation (BPMN), version 2.0,
page 135 and the following.)

Error (See: Business Process Modeling Notation (BPMN), version 2.0, page 81 and the
following.)

Interaction node (See: Business Process Modeling Notation (BPMN), version 2.0, page
123.)

Item definition (See: Business Process Modeling Notation (BPMN), version 2.0, page 91
and the following.)

Services (See: Business Process Modeling Notation (BPMN), version 2.0, page 104 and the
following.)
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According to the BPMN 2.0 specification three diagram types are required for process
modeling conformance: Process diagram, Collaboration diagram and Conversation diagram
(See: Business Process Modeling Notation (BPMN), version 2.0. Page 2).

A careful consideration of these BPMN diagrams shows that the modeling constructs of the
process diagram are a subset of the modeling constructs used in the collaboration diagram.
There are also overlapping constructs in the collaboration and conversation diagram.

The model types listed in the following table are available in ARIS.

The BPMN allocation diagram allows the mapping of BPMN attributes and associations to the
semantically richer ARIS *YvF where graphical elements are often used to represent BPMN
attributes and associations.

BPMN diagram ARIS model type
Process diagram BPMN process diagram (BPMN 2.0)
Process diagram Enterprise BPMN process diagram

Collaboration diagram BPMN collaboration diagram (BPMN 2.0)

Collaboration diagram Enterprise BPMN collaboration diagram

Conversation diagram BPMN conversation diagram (BPMN 2.0)
BPMN allocation diagram (BPMN 2.0)

In models of types Enterprise BPMN process diagram and Enterprise BPMN collaboration
diagram, the following object types of the ARIS XYv [k are available as lane symbols in
addition to the BPMN 2.0 specification:

=  Application system type

=  Organizational unit

=  Position
=  Role
=  Group

In models of type Enterprise BPMN process diagram and Enterprise BPMN collaboration
diagram, the following additional connections to task objects are available in addition to the
BPMN 2.0 specification:

=  Application system type supports Task
= Organizational unit supports Task
= Position carries out Task

=  Role carries out Task
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=  Group carries out Task

See: Business Process Model and Notation (BPMN), version 2.0.

The BPMN process diagram depicts a BPMN process. A process is a specialization of a

FlowElementsContainer. So, it contains the following elements:

= flow nodes (event, activity, and gateway)

= sequence flow

»  artifacts (see chapter Artifacts [170R—Y )

Class BPMN attribute name

Process inherits from CallableElement
inherits from
FlowElementsContainer

processType: ProcessType =
none

{ none | executable |
non-executable | public }

auditing: Auditing [0..1]
monitoring: Monitoring [0..1]

laneSets: LaneSet [0..*]

Implementation in ARIS

Model type: BPMN process diagram (BPMN
2.0)

Attribute type in the attribute type group BPMN
2.0 attributes of model type BPMN process
diagram (BPMN 2.0):

* Process type (AT_BPMN_PROCESS_TYPE)
Attribute values:

* Undefined (= none),

* Executable process
(AVT_BPMN_EXECUTABLE),

* Non-executable process
(AVT_BPMN_NON_EXECUTABLE)

* Public process (AVT_BPMN_PUBLIC)

Currently not implemented.
Currently not implemented.

Object type Lane (OT_BPMN_LANE)
Symbol: Lane (ST_BPMN_LANE_1)
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Class BPMN attribute name Implementation in ARIS

IsClosed: boolean = false Attribute type Is closed
(AT_BPMN_IS_CLOSED) in attribute type
group BPMN 2.0 attributes of the BPMN
process diagram

supports: Process [0..*] Currently not implemented.
properties: Property [0..*] Currently not implemented.

definitionalCollaborationRef: The BPMN collaboration diagram (BPMN 2.0)
Collaboration [0..1] that contains the process

A process is a particular construct: On the one hand it is a model. On the other hand a process
can be visualized within a pool in a collaboration. But a pool is not identical with a process,
and vice versa. A pool represents a participant in a collaboration (see chapter Collaboration [

242~R—3 ]). A pool may contain the process the participant uses in a specific collaboration.
The core elements for modeling a BPMN process are those constructs which can be

connected to each other by sequence flow. They are called flow nodes. The corresponding
ARIS object types and their symbols provided in the Symbols bar are listed in the table below.

BPMN ARIS object type ARIS symbol APl name

element

Event Event (OT_EVT) Start event ST_BPMN_START_EVENT
Intermediate event ST_BPMN_INTERMEDIATE_EVEN
End event T

ST_BPMN_END_EVENT

Activity Function (OT_FUNC) Task ST_BPMN_TASK
Subprocess ST_BPMN_SUBPROCESS
Call activity ST_BPMN_CALL_ACTIVITY

Gateway Rule (OT_RULE) Gateway ST_BPMN_RULE_1

These constructs are described in detail in the separate chapters below.
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10.4.1 Activities

The BPMN activity is represented by the ARIS object type Function.

BPMN 2.0 differentiates three basic types of activities: task (atomic activity), subprocess
(non-atomic activity) and call activity. The symbols depicting these activity types are
provided in the ARIS Symbols bar.

-~

Task

Subprocess

Call activity

159: Symbols representing activities in the Symbols bar

When the modeler places an activity symbol, the software sets the corresponding value of the
ARIS attribute type Activity type (AT_BPMN_ACTIVITY_TYPE). This activity type controls
the correct behavior of the symbol. For example: A subprocess may have embedded flow
elements, a task must not; a call activity may reference another task or process, tasks and
subprocesses must not.
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Class

Activity

BPMN attribute name

inherits from FlowElement

Compensation activity:: boolean
= false

loopCharacteristics:
LoopCharacteristics [0..1]

resources: ActivityResource
[0..*]

default: SequenceFlow [0..1]

ioSpecification:
InputOutputSpecification [0..1]

properties: Property [0..*]

boundaryEventRefs:
BoundaryEvent [0..*]

Implementation in ARIS

Object type: Function (OT_FUNC)
Attribute type Activity type
(AT_BPMN_ACTIVITY_TYPE) in the
attribute type group BPMN 2.0 attributes
of object type Function

Attribute values:

* Task (AVT_BPMN_TASK)

* Subprocess (AVT_BPMN_SUBPROCESS)
* Call activity
(AVT_BPMN_CALL_ACTIVITY)

Attribute type Compensation activity:
(AT_BPMN_COMPENSATION_ACTIVITY.TR
M=Compensation activity) in the attribute
type group BPMN 2.0 attributes of object
type Function

see below: Loop characteristics

Currently not implemented.

Attribute type Sequence flow condition
(AT_BPMN_SEQ_FLOW_CONDITION) in the
attribute type group BPMN 2.0 attributes
of the following conenction types:

* Activity creates ...,

* Activity is predecessor of ...,

* Activity leads to ...

The attribute value must be set to Default
sequence flow.

Currently not implemented.

Currently not implemented.

Connection type: Function can trigger event
CT_BPMN_CAN_TRIGGER
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Class

Class

BPMN attribute name

datalnputAssociations:
DatalnputAssociation [0..*]

dataOutputAssociations:
DataOutputAssociation [0..*]

startQuantity: integer = 1

completionQuantity: integer =1

Implementation in ARIS

Currently not implemented.

Currently not implemented.

Currently not implemented.

Currently not implemented.
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10.4.1.1 Resource assignment

Resource assignments are not included in the current version of the BPMN 2.0
implementation. They will be dealt with in detail when implementing the execution design
level in ARIS.

See: Business Process Model and Notation (BPMN), version 2.0.

10.4.1.2 Performer

Resource assignments are not included in the current version of the BPMN 2.0
implementation. They will be dealt with in detail when implementing the execution design
levelin ARIS.

See: Business Process Model and Notation (BPMN), version 2.0.

10.4.1.3 Activity type: Task

See: Business Process Model and Notation (BPMN).
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BPMN 2.0 distinguishes eight task types which are represented by different symbols (see ).

Only the Abstract task is available in the Symbols bar. The symbols of the remaining seven
special task types are not available in the Symbols bar, they are handled by the program.

-

Abstract task

L.

-

(=

Business rule task

L.

[
i

User task

L.

C

Manual task

L.

-~

=

L.

Receive task

=

p
e

.

160: Task symbols

.

Send task

f5]

.

Seript task

-

%

Service task

When the modeler selects a specific task symbol the software sets the corresponding value of

the ARIS attribute type Task type. This attribute type is read-only. It provides the following

values: Abstract task, Business rule task, Manual task, Script task, Send task, Service task,

Receive task, and User task.

MAPPING THE ATTRIBUTES AND MODEL ASSOCIATIONS TO ARIS

Class BPMN attribute name

Task inherits from Activity

Implementation in ARIS

The value of the attribute type Activity
type (AT_BPMN_ACTIVITY_TYPE) is set to
Task in the attribute type group BPMN 2.0
attributes of object type Function.

Object type: Function (OT_FUNC)

Symbol: Task (ST_BPMN_TASK) or a special
task symbol (see below)
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Class BPMN attribute name
Service inherits from Activity
task
implementation:
Implementation = Web Service
{Web Service | Other |
Unspecified}
operationRef: Operation [0..1]
Send task inherits from Activity

messageRef: Message [0..1]

operationRef: Operation [0..1]

implementation:
Implementation = Web Service
{Web Service| Other |
Unspecified}

Implementation in ARIS

The value of the attribute type Task type
(AT_BPMN_TASK_TYPE) is set to Service
task in the attribute type group BPMN 2.0
attributes/Task attributes of object type
Function

Object type: Function (OT_FUNC)
Symbol: Service task
(ST_BPMN_SERVICE_TASK)

Currently not implemented.

Currently not implemented.

The value of the attribute type Task type
(AT_BPMN_TASK_TYPE) is set to Send
task in the attribute type group BPMN 2.0
attributes/Task attributes of object type
Function.

Object type: Function (OT_FUNC)

Symbol: Send task (ST_SEND_TASK)

Connection type in the BPMN collaboration
diagram (BPMN 2.0)

* Function sends message.

Currently not implemented.

Currently not implemented.
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Class BPMN attribute name
Receive

task

inherits from Activity

messageRef: Message [0..1

Instantiate: boolean = False

operationRef: Operation [0..1]

implementation:
Implementation = Web Service
{Web Service | Other |
Unspecified}

User task inherits from Activity

Implementation:
UserTaskimplementation =
Other
{HumanTaskWebService |
WebService | Other |
Unspecified}

renderings: Rendering [0..*]

Implementation in ARIS

The value of the attribute type Task type
(AT_BPMN_TASK_TYPE) is set to Receive
task in the attribute type group BPMN
2.0 attributes/Task attributes of object
type Function.

Object type: Function (OT_FUNC)
Symbol: Receive task (ST_RECEIVE_TASK)
Connection type in the BPMN collaboration

diagram (BPMN 2.0)
* Message is received from function

Currently not implemented.

Currently not implemented.

Currently not implemented.

The value of the attribute type Task type
(AT_BPMN_TASK_TYPE) is set to User
task in the attribute type group BPMN 2.0
attributes/Task attributes of object type
Function.

Object type: Function (OT_FUNC)
Symbol: User task (ST_USER_TASK)

Currently not implemented.

Currently not implemented.
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Class BPMN attribute name
Manual inherits from Activity
task

Business inherits from Activity
Rule Task

Implementation:
BusinesRuleTasklmplementatio
n = Other
{BusinessRuleWebService |
WebService | Other |
Unspecified}

Script task inherits from Activity

scriptLanguage: string [0..1]

script: string [0..1]

Implementation in ARIS

The value of the attribute type Task type
(AT_BPMN_TASK_TYPE) is set to Manual
task in the attribute type group BPMN 2.0
attributes/Task attributes of object type
Function.

Object type: Function (OT_FUNC)

Symbol: Manual task (ST_MANUAL_TASK)

The value of the attribute type Task type
(AT_BPMN_TASK_TYPE) is set to Business
rule task in the attribute type group BPMN
2.0 attributes/Task attributes of object
type Function.

Object type: Function (OT_FUNC)

Symbol: Business rule task
(ST_BUSINESS_RULE_TASK)

Currently not implemented.

The value of the attribute type Task type
(AT_BPMN_TASK_TYPE) is set to Script
task in the attribute type group BPMN 2.0
attributes/Task attributes of object type
Function.

Object type: Function (OT_FUNC)

Symbol: Script task (ST_SCRIPT_TASK)

Currently not implemented.

Currently not implemented.
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10.4.1.4 Human interactions

User tasks and manual tasks are relevant for modeling human interactions. Their attributes
and model associations can also be found in chapter Activity type: Task [197R—3 1. They
will be dealt with in detail when implementing the execution design level in ARIS.

See: Business Process Model and Notation (BPMN), version 2.0.

10.4.1.5 Activity type: Subprocess

See: Business Process Model and Notation (BPMN), version 2.0.
BPMN 2.0 knows four types of subprocesses:

=  Subprocess (standard)
(A ([standard] subprocess corresponds to the embedded subprocess in BPMN 1.x.)

= Event subprocess

= Transaction, and

= Adhoc subprocess

Each type of a subprocess can be displayed as
=  Subprocess (collapsed) or

=  Subprocess (expanded)

Collapsed subprocesses have a special marker displayed at the bottom of the corresponding
subprocess symbol:
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10.4.1.6 Subprocess type: Subprocess

A standard subprocess shares the same shape as a task. In the collapsed form, the
subprocess object uses the +-marker to distinguish it from a task. Expanded subprocesses
have no marker, they reveal their embedded objects.

The symbol representing the expanded subprocess is available in the Symbols bar, the
symbol representing the collapsed subprocess is handled by the software.

Subprocess

[H

Subprocess

A - }o

Task —

e

161: Symbols of a standard subprocess

The attributes and model associations of a subprocess and their mapping to ARIS constructs

are listed in the table below.
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BPMN attribute name

Subprocess inherits from Activity

Class

inherits from
FlowElementsContainer

triggeredByEvent: boolean =
false

Implementation in ARIS

The value of the attribute type Activity type
(AT_BPMN_ACTIVITY_TYPE) is set to
Subprocess in the attribute type group
BPMN 2.0 attributes of object type
Function.

Object type: Function (OT_FUNC)

Symbols:

* Subprocess (ST_BPMN_SUB_PROCESS)

* Subprocess collapsed
(ST_BPMN_SUB_PROCESS_COLLAPSED)

* or a special subprocess symbol (see below)

Attribute type Event subprocess
(AT_BPMN_EVENT_SUB_PROCESS) in the
attribute type group BPMN 2.0
attributes/Subprocess attributes of
object type Function.

Object type: Function (OT_FUNC)

Symbols:

* Event subprocess
(ST_BPMN_EVENT_SUBPROCESS)

* Event subprocess (collapsed)
(ST_BPMN_EVENT_SUBPROCESS_COLLAP
SED)

The symbols are rendered by the program.
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10.4.1.7 Subprocess type: Event subprocess

An event subprocess is a specialized subprocess that is used within a process or a
subprocess. Unlike a standard subprocess which uses the flow of its parent process as a
trigger, an event subprocess is not part of the normal flow of its parent process, there is no
incoming and outgoing sequence flow. An event subprocess has a start event with a trigger.
Each time the start event is triggered while the parent process is active, then the event
subprocess will start.

The symbols of an event subprocess are shown below. If the event subprocess is collapsed,
its start event is used as a marker in the upper left corner of the symbol. The software will
render this marker.

Subprocess
Subprocess
: e ) :
: L J :
" 'S ~y =
" Task — -
- 7

162: ARV YITOLADY VRV

There is a Boolean ARIS attribute type Event subprocess representing the BPMN attribute
triggeredByEvent (see table under Subprocess type: Subprocess [203X—3 ). This
attribute type is read-only and used by the software.

205



AVYyE IZa7

A transaction subprocess, denoted with a double-lined boundary, is a specialized type of
subprocess. In a transaction subprocess all activities must either complete successfully or
the subprocess must be rolled back to its original consistent state. A transaction subprocess
has a special behavior: It is associated with a transaction protocol that has to verify that all
activities have been successfully completed. The symbols are not available in the Symbols
bar, they are handled by the software. The program also sets the value of the ARIS attribute
type Subprocess type to Transaction.

Subprocess

163: Symbol for a collapsed transaction

A transaction inherits from Activity. The attributes and model associations of a transaction
subprocess and their mapping to ARIS constructs are shown in the table below.

Class BPMN attribute name Implementation in ARIS

Transaction inherits from Activity The value of the attribute type Subprocess
type (AT_BPMN_SUBPROCESS_TYPE) is
set to Transaction in the attribute type
group BPMN 2.0 attributes/Subprocess
attributes of object type Function.

Object type: Function (OT_FUNC)
Symbols:

* Transaction (ST_BPMN_TRANSACTION)

* Transaction (collapsed)
(ST_BPMN_TRANSACTION_COLLAPSED_1)

The symbols are rendered by the software.
protocol: string [0..1] Currently not implemented.

method: TransactionMethod Currently not implemented.
= compensate
{ compensate | store | image }
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10.4.1.9 Subprocess type: Ad hoc subprocess

A transaction subprocess, denoted with a double-lined boundary, is a specialized type of
subprocess. In a transaction subprocess all activities must either complete successfully or
the subprocess must An Ad hoc subprocess, denoted with a tilde marker, is a specialized type
of subprocess. It contains a set of activities that could be performed. Sequence flow between
activities is optional in an Ad hoc subprocess. What activities are performed as well as the
sequence and the number of performances is determined by the performers of the activities.
During execution of the (parent) process, any one or more of the activities may be active.

The ARIS XY F provides the tilde marker as mini-symbol for the value Ad hoc subprocess
of the attribute Subprocess type. The program will render the symbols for the Ad hoc

subprocess.
]
Subprocess
-~
r ™)
Subprocess
r ™\ ' ™
Tak Tk
\ J \ J
r ™) ' ™y
Task Task
L » L. "
L. ™~ o

164: Symbol for a collapsed and expanded Ad hoc subprocess
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Class BPMN attribute name
Ad hoc inherits from Activity
subprocess

completionCondition:
Expression

ordering: AdHocOrdering =
parallel
{ parallel | sequential }

cancelRemaininglnstances
: Boolean = True

Implementation in ARIS

The value of the attribute type Subprocess
type (AT_BPMN_SUB_PROCESS_TYPE)is
set to Ad hoc subprocess in the attribute
type group BPMN 2.0
attributes/Subprocess attributes of
object type Function.

Object type: Function (OT_FUNC)

Symbols: The mini-symbol tilde is rendered
by the program.

Attribute type Ad hoc completion
condition
(AT_BPMN_COMPLETION_CONDI) in the
attribute type group BPMN 2.0
attributes/Subprocess attributes/Ad
hoc subprocess attributes of object type
Function.

Currently not implemented.

Currently not implemented.
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A call activity represents the invocation of either a reusable global task or a process. The call
activity represents the calling element, and the global task or process represents the called
element.

The symbol Call activity is available in the Symbols bar. If the modeler places this symbol,
the value of the attribute Activity type is set to Call activity and the software provides a
dialog where the modeler selects the task or the process being called. Depending on this
selection, the value of the attribute type Called element is set to Global task or Global
process. The program renders the symbol for the call activity. It corresponds to the symbol
for the called task or process, but it is drawn with a thick border.

If a task is selected the program automatically creates a connection (call activity invokes task)
on definition level. If a process is selected, the related process diagram is assigned to the call

activity.
Class BPMN attribute name Implementation in ARIS
CallActivity inherits from Activity The value of the attribute type Activity

type (AT_BPMN_ACTIVITY_TYPE) is set to
Call activity in the attribute type group
BPMN 2.0 attributes of object type
Function.

Object type: Function (OT_FUNC)

Symbol: The symbol depends on the activity
being called. The program will render the
symbol.

209



AVYyE IZa7

Class

BPMN attribute name

calledElement:
CallableElement [0..1]

Implementation in ARIS

For tasks:

The value of the attribute type Called
element (AT_BPMN_CALLED_ELEMENT) is
set to Global task.

The program creates the connection type
Function invokes [CT_INVOKES] function
on definition level.

For processes:

The value of the attribute type Called
element (AT_BPMN_CALLED_ELEMENT) is
set to Global process.

The BPMN process diagram of the called
process is assigned to the Call activity.

In both cases the software provides an
appropriate dialog.
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10.4.1.11 Global task

The global task is described in chapter Callable Elements [176X—3 .

A global task has no specific attributes and model associations, it inherits from callable
elements.

10.4.1.12 Loop characteristics

BPMN 2.0 provides two alternatives to model repeating activities (both tasks and
subprocesses):

= Loop activity (= standard loop)

=  Multi-instance activity

10.4.1.13 Loop characteristics representations

An activity can be specified to repeat based on a condition. That is called standard loop
activity in BPMN. A standard loop is equivalent to the do while and do until structure in
programming. The number of iterations is unknown.

A multi-instance activity is another type of repeating activity useful for performing actions on
a list of items. A multi-instance activity is equivalent with a for each structure in
programming. The number of iterations is known when the activity starts. It is the number of
items in the list. Iterations of a multi-instance activity can be performed concurrently or
sequentially.

The marker for a standard loop is a circular arrow at the bottom center of the activity symbol.

Subprocess
Task

f2) 0 [+]

165: Symbols of Standard loop activities

The markers for multi-instance activities are three bars at the bottom center of the task or
subprocess symbol.
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Vertical bars are used to represent concurrent/parallel performances:

Subprocess

Task

166: Symbols of BPMN multi-instance (parallel) activities

Horizontal bars are used to represent sequential performances:

Subprocess
Task

167: Symbols for activities of the BPMN multi-instance (parallel)

Loop characteristics has no specific attributes, it inherits the attributes and associations of
base element. The attribute type Loop type is used in ARIS to specify whether the loopis a
standard loop, a multi-instance parallel loop, or a multi-instance sequential loop. The attribute
values are visualized by mini-symbols.

10.4.1.14 Standard and multi-instance loop characteristics
and complex behavior definition

The attributes and model associations of standard activities, multi-instance loop activities,
and complex behavior definition are summarized in the table below.

MAPPING THE ATTRIBUTES AND MODEL ASSOCIATIONS TO ARIS

Class BPMN attribute  Implementation in ARIS
name

LoopCharacteristics inherits from Attribute type group Loop characteristics
BaseElement (AT_BPMN_LOOP_CHARACTERISTICS)in

attribute type group BPMN 2.0 attributes of
object type Function (OT _FUNC).
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Class

StandardLoopCharac

teristics

MultiinstancelLoop

Characteristics

BPMN attribute
name

inherits from
BaseElement

testBefore:
boolean = False

loopMaximum:
Expression [0..1]

loopCondition:
Expression [0..1]

inherits from
BaseElement

isSequential:
boolean = False

Implementation in ARIS

The value of the attribute type Loop type
(AT_BPMN_LOOP_TYPE_2) is set to
Standard loop
(AVT_BPMN_STANDARD_LOOP) in the
attribute type group BPMN 2.0
attributes/Loop characteristics of object
type Function.

Attribute type Test before
(AT_BPMN_LOOP_TEST_TIME) in the
attribute type group BPMN 2.0
attributes/Loop characteristics/Standard
loop attributes of object type Function.

Attribute type Loop maximum
(AT_BPMN_MAX_LOOP) in the attribute type
group BPMN 2.0 attributes/Loop
characteristics/Standard loop attributes
of object type Function.

Attribute type Loop condition
(AT_BPMN_LOOP_CONDITION ) in the
attribute type group BPMN 2.0
attributes/Loop characteristics/Standard
loop attributes of object type Function.

The value of the attribute type Loop type
(AT_BPMN_LOOP_TYPE_2)is set to
Multi-instance sequential loop
(AVT_BPMN_MULTI_INSTANCE_SEQUENTIA
L_LOOP) or Multi-instance parallel loop
(AVT_BPMN_MULTI_INSTANCE_PARALLEL _
LOOP) in the attribute type group BPMN 2.0
attributes/Loop characteristics of object
type Function.

isSequential = true corresponds to: Loop type
= Multi-instance sequential loop

isSequential = false corresponds to: Loop type
= Multi-instance parallel loop

213



AVYyE IZa7

Class

BPMN attribute
name
loopCardinality:
Expression [0..1]

loopDatalnput:
Datalnput [0..1]

loopDataOutput:
DataOutput [0..1]

inputDataltem:
Property [0..1]

outputDataltem:
Property [0..1]

completionCondi
tion: Expression
[0.1]

behavior:
MultilnstanceBeha
vior = all
{none | one | all |
complex }

complexBehavior
Definition:
ComplexBehavior
Definition [0..*]

oneBehaviorEven
tRef:
EventDefinition
[0..1]

noneBehaviorEve
ntRef:
EventDefinition
[0.1]

Implementation in ARIS

Attribute type Loop cardinality
(AT_BPMN_LOOP_CARDINALITY) in the
attribute type group BPMN 2.0
attributes/Loop
characteristics/Multi-instance loop
attributes of object type Function.
Currently not implemented.

Currently not implemented.

Currently not implemented.

Currently not implemented.

Currently not implemented.

Currently not implemented.

Currently not implemented.

Currently not implemented.

Currently not implemented.
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Class

ComplexBehaviorDefi
nition

BPMN attribute Implementation in ARIS
name

inherits from Currently not implemented.

BaseElement

condition: Formal
Expression

event:
ImplicitThrowEven
t
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As mentioned above, the current implementation of BPMN 2.0 in ARIS focuses on the

business process level. Therefore, only data objects and data stores are provided - as input or
output of activities. Detailed data modeling aspects (for example data structures, data states,

data associations) are omitted.

See: Business Process Model and Notation (BPMN), version 2.0.

In BPMN 1.x data were considered as an artifact; in BPMN 2.0, data objects were upgraded to

objects in the BPMN semantic model.

On the business level, where the data structures and mappings are not included, data objects

are represented in ARIS by six symbols of the object type Cluster/Data model:

Data object

Data collection

Data input

Data input collection
Data output

Data output collection

216



AVYyE IZa7

When you place a Data object the object symbols Data object, Data input, and Data output
are provided. You can select the object symbols Data collection, Data input collection, and
Data output collection using the Object appearance page of the Object properties dialog.

] Drata
Data object collection
il
. Data input
Data input collection

Al
s Y [N

Data
output

Drata
output
collection

168: Symbols of data objects

Only the Data object symbolis available in the Symbols bar.

Data objects can represent the input or output of activities by using the following connection
types:

= Cluster/Data model is input for function
=  Function has as output Cluster/Data model

The data input symbols must not be the target of a has as output connection, and the data
output symbols must not be the source of an is input for connection. The software ensures
this.

Class BPMN attribute name Implementation in ARIS

ItemAware inherits from BaseElement
Element

itemSubjectRef: Currently not implemented.
[temDefinition [0..1]

dataState: DataState [0..1] Currently not implemented.
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Class BPMN attribute name

Data object inherits from FlowElement &
[temAwareElement

isCollection: Boolean = False

Unlike data objects, which live only as long as the process instance is running, a Data store

Implementation in ARIS
Object type: Cluster/Data model (OT_CLST)

Six symbols:
* Data object (ST_BPMN_DATA_OBJECT)

* Data collection
(ST_BPMN_DATA_COLLECTION)

* Data input (ST_BPMN_DATA_INPUT)

* Data input collection
(ST_BPMN_DATA_INPUT_COLLECTION)

* Data output (ST_BPMN_DATA_QUTPUT)

* Data output collection
(ST_BPMN_DATA_OUTPUT_COLLECTION)

Represented by special symbols of the
object type Cluster/Data model
(OT_CLST)

represents information that persists beyond the lifetime of a particular process. On the
business level, a Data store is represented by the symbol Data store of the ARIS object type

Information carrier. This symbolis available in the Symbols bar.

On the business level, where the data structures and mappings are not included, data objects
are represented in ARIS by six symbols of the object type Cluster/Data model:

= Information carrier provides input for function
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=  Function creates output to information carrier.

Data store

169: Symbol for a data store

A Data store inherits from FlowElement and ItemAwareElement.

Class BPMN attribute name

DataStore inherits from FlowElement
and ltemAwareElement

name: string

capacity: Integer [0..1]

isUnlimited: Boolean = False

DataStoreR inherits from FlowElement
eference and ItemAwareElement

dataStoreRef: DataStore

Implementation in ARIS

Object type: Information carrier
(OT_INFO_CARR)

Symbol: Data store
(ST_BPMN_DATA_STORE)

Attribute type Name (AT_NAME) of object
type Information carrier (OT_INFO_CARR)

Currently not implemented.

Currently not implemented.

Occurrence copies of the (referenced) data
store.
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10.4.3 Events

BPMN events are represented in ARIS by the object type Event. Altogether there are
sixty-three symbols available in BPMN 2.0. The main event types are:

=  Startevent
= Intermediate event
=  Endevent

Only these three events are provided in the Symbols barin ARIS (see type = None). The
remaining symbols are provided as symbols in the ARIS XY F.

BPMN events: (See: Business Process Modeling Notation (BPMN), version 2.0, page 233 and
the following).

Types Start Intermediate End
Top Event Event Catchin Boundar Boundary Throwin
level Sub- Sub- g y Inter-  Non-Inter- g
process process rupting  rupting
Inter- Non-Inter-

rupting rupting

None Q
Message P
: (=)
b
e @@ @
._.i'j

Error @
Escalation ® ’
‘\.

Cancel

Compensation
Conditional 1N
®@® &
N

@0 O
PHOOEO
©

P

\
!

[ >
L

3

® O
OO0 OO0

(m)
(m)
)
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Types Start Intermediate End
Link @
@@ @ S ONO,
\ ] LAY
T Q:#“
Terminate @
Multiple 10N B
~ @O ® D © ®
N Lo
Parallel )
. b qP )
multiple o

221



AVYyE IZa7

Events can be:

= catchevents (all start and a number of intermediate events)

= throw events (all end events a number of intermediate)

Class BPMN attribute name
Event
Catch Event inherits from

FlowElement

eventDefinitionRefs:
EventDefinition [0..*]

eventDefinitions:
EventDefinition [0..*]

dataOutputAssociation
s: DataOutputAssociation
[0..*]

dataOutput: dataOutput
[0..*]

Implementation in ARIS

Object type: Event (OT_EVT)

Symbols: sixty-three different symbols (see
below)

Object type: Event (OT_EVT)
Symbols: different start or intermediate event
symbols

Occurrence copy of the corresponding throw
event.

Attribute type Event definition
(AT_BPMN_EVENT_DEFINITION) in the
attribute type group BPMN 2.0 attributes of
object type Event (OT_EVT).

The values of this attribute type are: None,
Message, Timer, Error, Escalation, Cancel,
Compensation, Conditional, Link, Signal,
Multiple, Parallel multiple (as special case of
Multiple).

Each event definition has a specific marker
inside the event symbol.

Currently not implemented.

Connection type in the BPMN process
diagram (BPMN 2.0) and the BPMN
collaboration diagram (BPMN 2.0):

Event (symbol: only catch events) has as
output Cluster/data model
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Class

Throw event

Implicit Throw
Event

BPMN attribute name
outputSet: OutputSet
[0..1]

inherits from
FlowElement

eventDefinitionRefs:
EventDefinition [0..*]

eventDefinitions:
EventDefinition [0..*]

datalnputAssociations:
DatalnputAssociation
[0..]

datalnput: Datalnput
[0..]

inputSet: InputSet [0..1]

Implementation in ARIS

Currently not implemented.

Object type: Event (OT_EVT)
Symbols: different intermediate or end event
symbols

Occurrence copy of the corresponding catch
event.

Attribute type Event definition
(AT_BPMN_EVENT_DEFINITION) in the
attribute type group BPMN 2.0 attributes of
object type Event (OT_EVT).

The values of this attribute type are: None,
Message, Error, Escalation, Cancel,
Compensation, Link, Signal, Terminate,
Multiple.

Each event definition has a specific marker
inside the event symbol.

Currently not implemented.

Connection type in the BPMN process
diagram (BPMN 2.0) and the BPMN
collaboration diagram (BPMN 2.0):

Cluster/data model is input for event (symbol:

only throw events)

Currently not implemented.

inherits from ThrowEvent Currently not implemented.
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10.4.3.2 Start event

The symbols of start events are depicted in chapter events [220R—3 [. Only the start event

None is available in the Symbols bar. When placing this start event, the modeler is guided by

a special functionality of the program.

MAPPING THE ATTRIBUTES AND MODEL ASSOCIATIONS TO ARIS

Class BPMN attribute name Implementation in ARIS

Start event inherits from CatchEvent Object type: Event (OT_EVT)
Symbol: Start event (ST_BPMN_START_EVENT)

isinterrupting: boolean Interrupting start events are represented by
specific event symbols.
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The symbols of intermediate events are depicted in chapter events [220X—3 . Only the

intermediate event None is available in the Symbols bar. When placing this start event, the
modeler is guided by a special functionality of the program. Intermediate events have no

specific attributes and associations.

Class BPMN attribute
name

IntermediateEvent

Implementation in ARIS

Object type: Event (OT_EVT)
Symbol: Intermediate event
(ST_BPMN_INTERMEDIATE_EVENT)

Some types of intermediate events can be attached to the boundary of activities, they are

called boundary events (see column Boundary Interrupting and Boundary

Non-interrupting in chapter events [220R—3 ].

Boundary events are always catch events. Their attributes and model associations are shown

in the table below.

Class BPMN attribute
name

Boundary events inherits from
CatchEvent

AttachedTo: Activity

CancelActivity:
boolean

Implementation in ARIS

Boundary events are specific intermediate
events.

Connection type in the BPMN process
diagram (BPMN 2.0) and the BPMN
collaboration diagram (BPMN 2.0):
Function can trigger
(CT_BPMN_CAN_TRIGGER) event (symbol:
intermediate event)

(Non-)interrupting events are represented by
specific event symbols.
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10.4.34 End event

The symbols of end events are depicted in chapter events [220R—3/ . Only the none end
event is available in the Symbols bar. When placing this start event, the modeler is guided by
a special functionality of the program.

MAPPING THE ATTRIBUTES AND MODEL ASSOCIATIONS TO ARIS

Class BPMN attribute name Implementation in ARIS

EndEvent Object type: Event (OT_EVT)
Symbol: End event (ST_BPMN_END_EVENT)
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BPMN 2.0 distinguishes the following event definitions: None, Message, Timer, error,
Escalation, Cancel, Compensation, Conditional, Link, Signal, Terminate and Multiple (Parallel
multiple is a special case Multiple). The different definitions are visualized by specific
markers placed within the None start, Intermediate and End event symbol.

Class

EventDefinition

CancelEventDefinitio
n

BPMN attribute name

inherits from BaseElement

inherits from BaseElement

Implementation in ARIS

Attribute type Event definition
(AT_BPMN_EVENT_DEFINITION) in
the attribute type group BPMN 2.0
attributes of object type Event
(OT_EVT)

Attribute values: None, Message,
Timer, Error, Escalation, Cancel,
Compensation, Conditional, Link,
Signal, Terminate, Multiple.

This attribute is read-only and set
automatically by the software.

Object type: Event (OT_EVT)
Symbols:
* Cancel intermediate event

(ST_BPMN_CANCEL_INTERMEDIATE

_EVENT)
* Cancel end event
(ST_BPMN_CANCEL_END_EVENT)
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Class

CompensationEvent
Definition

ConditionalEvent
Definition

BPMN attribute name

inherits from BaseElement

activityRef: Activity [0..1]

inherits from BaseElement

Implementation in ARIS

Object type: Event (OT_EVT)
Symbols:

* Compensation start event
(ST_BPMN_COMPENSATION_START
* Compensation intermediate event
(catch)(ST_BPMN_COMPENSATION_I
NTERMEDIATE_CATCH

* Compensation intermediate event
(throw)
(ST_BPMN_COMPENSATION_INTERM
EDIATE_THROW)

* Compensation end event
(ST_BPMN_COMPENSATION_END_E
VENT)

Attribute type Wait for completion
(AT_BPMN_WAIT_FOR_COMPLETION
)in the attribute type group BPMN
2.0 attributes/Compensation
event attributes of object type
Event (OT_EVT).

Object type: Event (OT_EVT)
Symbols:

* Conditional start event
(ST_BPMN_RULE_START_EVENT)

* Conditional start event
(non-interrupting)
(ST_BPMN_CONDITIONAL_START_N
1)

* Conditional intermediate event
(ST_BPMN_RULE_INTERMEDIATE_E
VENT)

* Conditional intermediate event
(non-interrupting)
(ST_BPMN_CONDITIONAL_INTERME
DIATE_NI)
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Class

ErrorEventDefinition

BPMN attribute name

condition: Expression

inherits from BaseElement

errorCode: string

error: Error [0..1]

Implementation in ARIS

Attribute type Condition
(AT_BPMN_RULE_EXPRESSION)in
the attribute type group BPMN 2.0
attributes/Conditional event
attributes of object type Event
(OT_EVT).

Object type: Event (OT_EVT)
Symbols:

* Error start event
(ST_BPMN_ERROR_START)
* Error intermediate event

(ST_BPMN_ERROR_INTERMEDIATE _

EVENT
* Error end event
(ST_BPMN_ERROR_END_EVENT)

Currently not implemented.

Currently not implemented.
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Class

EscalationEvent
Definition

LinkEventDefinition

BPMN attribute name

inherits from BaseElement

escalationCode: string

escalationRef: Escalation
[0.1]

inherits from BaseElement

name: string

Implementation in ARIS

Object type: Event (OT_EVT)
Symbols:

* Escalation start event
(ST_BPMN_ESCALATION_START)

* Escalation start event
(non-interrupting)
(ST_BPMN_ESCALATION_START_NI)
* Escalation intermediate event
(catch)
(ST_BPMN_ESCALATION_INTERMEDI
ATE_CATCH)

* Escalation intermediate event
(non-interrupting)
(ST_BPMN_ESCALATION_INTERMEDI
ATE_NI)

* Escalation intermediate
event_throw
(ST_BPMN_ESCALATION_INTERMEDI
ATE_THROW)

* Escalation end event
(ST_BPMN_ESCALATION_END)

Currently not implemented.

Currently not implemented.

Object type: Event (OT_EVT)
Symbols:

* Link intermediate event (catch)
(ST_BPMN_LINK_INTERMEDIATE_CA
TCH)

* Link intermediate event (throw)
(ST_BPMN_LINK_INTERMEDIATE_TH
ROW)

Catch and throw link events are
referred to each other by occurrence
copies.

Attribute type Name (AT_NAME) of
object type Event (OT_EVT)
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Class

MessageEvent
Definition

BPMN attribute name

inherits from BaseElement

MessageRef: Message
[0..1]

operationRef: Operation
[0..1]

Implementation in ARIS

Object type: Event (OT_EVT)
Symbols:

* Message start event
(ST_BPMN_MESSAGE_START_EVEN
T)

* Message start event
(non-interrupting)
(ST_BPMN_MESSAGE_START_NI)

* Message intermediate event (catch)
(ST_BPMN_MESSAGE_INTERMEDIAT
E_CATCH)

* Message intermediate event
(non-interrupting)
(ST_BPMN_MESSAGE_INTERMEDIAT
E_NI)

* Message intermediate event (throw)
(ST_BPMN_MESSAGE_INTERMEDIAT
E_THROW)

* Message end event
(ST_BPMN_MESSAGE_END_EVENT)

Currently not implemented.

Currently not implemented.

231



AVYyE IZa7

Class

Multiple event

None event

BPMN attribute name

Implementation in ARIS

Object type: Event (OT_EVT)
Symbols:

* Multiple start event
(ST_BPMN_MULTIPLE_START_EVEN
T)

* Multiple start event
(non-interrupting)
(ST_BPMN_MULTIPLE_START_NI)

* Multiple intermediate event (catch)
(ST_BPMN_MULTIPLE_INTERMEDIAT
E_CATCH)

* Multiple intermediate event
(non-interrupting)(ST_BPMN_MULTI
PLE_INTERMEDIATE_NI)

* Multiple intermediate event (throw)
(ST_BPMN_MULTIPLE_INTERMEDIAT
E_THROW)

* Multiple end event
(ST_BPMN_MULTIPLE_END_EVENT)

Object type: Event (OT_EVT)
Symbols:

* Start event (ST_BPMN_SE)

* Intermediate event (ST_BPMN_IE)
*End event (ST_BPMN_EE)

These symbols are available in the
Symbols bar.

232



AVYyE IZa7

Class

Parallel multiple
event

SignalEventDefinitio
n

BPMN attribute name

inherits from BaseElement

signalRef: Signal

Implementation in ARIS

Object type: Event (OT_EVT)
Symbols:

* Parallel multiple start event
(ST_BPMN_PARALLEL_MULTIPLE_S
TART)

* Parallel multiple start event
(non-interrupting)
(ST_BPMN_PARALLEL_MULTIPLE_S
TART_NI)

* Parallel multiple intermediate event
(ST_BPMN_PARALLEL_MULTIPLE_I
NTERMEDIATE)

* Parallel multiple intermediate event
(non-interrupting)
(ST_BPMN_PARALLEL_MULTIPLE_I
NTERMEDIATE_NI)

Object type: Event (OT_EVT)
Symbols:

* Signal start event
(ST_BPMN_SIGNAL_START_EVENT)
* Signal start event (non-interrupting)
(ST_BPMN_SIGNAL_START_NI)

* Signal intermediate event (catch)
(ST_BPMN_SIGNAL_INTERMEDIATE
_EVENT)

* Signal intermediate event
(non-interrupting)
(ST_BPMN_SIGNAL_INTERMEDIATE
_NI)

* Signal intermediate event (throw)
(ST_BPMN_SIGNAL_INTERMEDIATE
_THROW)

* Signal end event
(ST_BPMN_SIGNAL_END_EVENT)

Currently not implemented.

233



AVYyE IZa7

Class

TerminateEvent
Definition

TimerEventDefini
tion

BPMN attribute name

inherits from BaseElement

inherits from BaseElement

timeDate: Expression
[0..1]

timeCycle: Expression
[0..1]

Implementation in ARIS

Object type: Event (OT_EVT)
Symbol:

* Terminate end event
(ST_BPMN_TERMINATE_END_EVEN
T)

Object type: Event (OT_EVT)
Symbols:

* Timer start event
(ST_BPMN_TIMER_START_EVENT)
* Timer start event (non-interrupting)
(ST_BPMN_TIMER_START_NI)

* Timer intermediate event
(ST_BPMN_TIMER_INTERMEDIATE_
EVENT)

* Timer intermediate event
(non-interrupting)
(ST_BPMN_TIMER_INTERMEDIATE_
NI)

Attribute type Time date
(AT_BPMN_TIMEDATE) in the
attribute type group BPMN 2.0
attributes/Timer event attributes
of object type Event (OT_EVT).

Attribute type Time cycle
(AT_BPMN_TIMECYCLE) in the
attribute type group BPMN 2.0
attributes/Timer event attributes
of object type Event (OT_EVT)
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10.4.4 Gateways

The ARIS object type Rule depicts BPMN gateways. Although BPMN 2.0 knows five different
gateway types, only one symbol is available in the Symbols bar:

<

The remaining gateway symbols are handled by the program. The following figure depicts all
(basic) gateway symbols.

or ®Exclus'~e

=)
0 |l ¥Event-based

<

Inclusive

Complex

Farallel

ORORC

170: BPMN gateway types

For event-based gateways there are two additional symbols which are used to start a
process:

Imstantiating parallel event based

Imstantiating event-based
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Allin all the ARIS XYwF will provide eight gateway symbols. Contrary to events, an ARIS
attribute recording the gateway type is not required. It is up to the modeler to ensure that
gateways are used in a semantically correct way. The modeler should not reuse gateways.
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Class

Exclusive gateway

Class

Inclusive gateway

BPMN attribute
name

inherits from
Gateway

default:
SequenceFlow [0..1]

BPMN attribute
name

inherits from
Gateway

default:
SequenceFlow [0..1]

Implementation in ARIS

Object type: Rule (OT_RULE)
Symbols:

* Gateway (ST_BPMN_RULE_1)
* Exclusive gateway
(ST_BPMN_RULE_XOR_3)

* Event-based gateway
(ST_BPMN_RULE_XOR_4)

Attribute type Sequence flow condition
(AT_BPMN_SEQ_FLOW_CONDITION) in the
attribute type group BPMN 2.0 attributes of
the following connection types:

* Rule leads to (CT_LEADS_TO_2) event

* Rule activates (CT_ACTIV_1) function

* Rule links (CT_LNK_2) rule

The attribute value must be set to Default
sequence flow.

The symbol (slash) is automatically set by the
software.

Implementation in ARIS

Object type: Rule (OT_RULE)
Symbol:
* Inclusive gateway (ST_BPMN_RULE_OR_1)

See: exclusive gateway
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10.4.4.3 Parallel gateway

Parallel gateways have no specific attributes.

MAPPING THE ATTRIBUTES AND MODEL ASSOCIATIONS TO ARIS

Class BPMN attribute name Implementation in ARIS

Parallel gateway inherits from Gateway Object type: Rule (OT_RULE)
Symbol:
* Parallel gateway (ST_BPMN_RULE_AND_1)

10.4.4.4 Complex gateway

MAPPING THE ATTRIBUTES AND MODEL ASSOCIATIONS TO ARIS

Class BPMN attribute Implementation in ARIS
name

Complex gateway inherits from Object type: Rule (OT_RULE)
Gateway Symbol:

* Complex gateway
(ST_BPMN_RULE_COMPLEX_1)

activationConditio Attribute type Activation condition

n: Expression [0..1 (AT_ACTIVATION_CONDITION)in the
attribute type group BPMN 2.0
attributes/Complex gateway attributes of
object type Rule (OT_RULE)
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All attributes are represented by specific gateway symbols.

Class BPMN attribute name

Event-based inherits from Gateway
gateway

instantiate: boolean =
False

eventGatewayType:
EventGatewayType =
Exclusive

{ Exclusive | Parallel }

Implementation in ARIS

Object type: Rule (OT_RULE)

Symbols:

* Event-based gateway
(ST_BPMN_RULE_XOR_4)

* Instantiating event-based gateway
(ST_BPMN_RULE_XOR_START)

* Instantiating parallel event-based gateway
(ST_BPMN_RULE_XOR_PARALLEL)

Represented by symbols.

True if:

* Instantiating event-based gateway
(ST_BPMN_RULE_XOR_START)

* Instantiating parallel event-based gateway
(ST_BPMN_RULE_XOR_PARALLEL)

False if:

* Event-based gateway
(ST_BPMN_RULE_XOR_4)

Represented by symbols:

Exclusive if:

* Event-based gateway
(ST_BPMN_RULE_XOR_4)

* Instantiating event-based gateway
(ST_BPMN_RULE_XOR_START)

Parallel if:

* Instantiating parallel event-based gateway
(ST_BPMN_RULE_XOR_PARALLEL)
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104.5 Lanes

A lane is a subdivision of a process or a pool. Lanes have no semantics in BPMN. BPMN 2.0

uses lanes as a way to categorizes Flow Elements. Most often lanes represent organizational

elements, but in principle any categorization may be used for lanes. Lanes may contain

nested sub-lanes. A lane set specifies the categorization represented by the lanes.

See: Business Process Model and Notation (BPMN), version 2.0.

Like a pool alane is drawn as a rectangular box, its label is not boxed off.

Lane

Lane

ne

171: Nested Lanes

MAPPING THE ATTRIBUTES AND MODEL ASSOCIATIONS TO ARIS

Class BPMN attribute name

LaneSet inherits from
BaseElement

process: Process

lanes: Lane [0..*]

parentLane: Lane [0..1]

Lane inherits from
BaseElement

Implementation in ARIS

Object type: Lane (OT_BPMN_LANE)
Symbol: Lane (ST_BPMN_LANE_1)

The BPMN process model that contains the lane(s).

Object type: Lane (OT_BPMN_LANE)

Symbol: Lane (ST_BPMN_LANE_1)

The source objects in the connection type: Lane
belongs to (CT_BELONGS_TO_1) lane

The target object in the connection type: Lane
belongs to (CT_BELONGS_TO_1) lane CT: Lane
belongs to lane

Object type: Lane (OT_BPMN_LANE)
Symbol: Lane (ST_BPMN_LANE_1)
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Class

BPMN attribute name

name: string

partitionElement:
BaseElement [0..1]

partitionElementRef:
BaseElement [0..1]

childLaneSet: LaneSet
[0.1]

flowElementRefs:
FlowElement [0..*]

Implementation in ARIS

Attribute type Name (AT_NAME) of object type Lane
(OT_BPMN_LANE)

Currently not implemented.

Currently not implemented.

The source objects in the connection type: Lane
belongs to (CT_BELONGS_TO_1) lane

The source objects in the following belongs to
(CT_BELONGS_TO_1) connection types:

* Function belongs to lane

* Event belongs to lane

* Rule belongs to lane

* Cluster/data model belongs to lane

* Information carrier belongs to lane
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See: Business Process Model and Notation (BPMN), version 2.0.

A collaboration shows message exchanges between participants. A collaboration contains at
least two pools representing the participants. A pool may include a process (white box) or
may be shown as a black box with all details hidden. The message exchanges between the
participants are represented by message flows that connect two pools (or the objects within
the pools). Only one pool may be represented without a boundary.

The model type BPMN collaboration diagram (BPMN 2.0) has been introduced to model
collaborations.

Class BPMN attribute name Implementation in ARIS
Collaboration inherits from Model type: BPMN collaboration diagram (BPMN
BaseElement and 2.0) (MT_BPMN_COLLABORATION_DIAGRAM)

InteractionSpecification

name: string Attribute type Name of the BPMN collaboration
diagram (BPMN 2.0)

choreographyRef: Currently not implemented.
Choreography [0..1]

conversationAssociatio The relationships to conversations are

ns: represented by occurrence copies of
ConversationAssociation participants (OT_BPMN_POOL;
[0..*] ST_BPMN_POOL_1), occurrence copies of

message flow connections and the assignment
of a BPMN collaboration model (BPMN 2.0) to
the object type Conversation
(OT_BPMN_CONVERSATION).

conversations: BPMN collaboration diagram (BPMN 2.0)
Conversation [0..*] assigned to the object type Conversation
(OT_BPMN_CONVERSATION)

artifacts: Artifact [0..*]  Artifacts [170R—3 ]
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Class BPMN attribute name Implementation in ARIS

participantAssociations The relationships to participants are

: ParticipantAssociations represented by occurrence copies of

[0..*] participants (OT_BPMN_POOL;
ST_BPMN_POOL_1)

messageFlowAssociatio The relationships to message flows are

ns: Message flow represented by occurrence copies of message
association [0..*] flow connections (and the involved
participants).

IsClosed: boolean = false Attribute type Is closed in the attribute type
group BPMN 2.0 attributes of model type the
BPMN Collaboration diagram (BPMN 2.0).

The object types and connection types of the BPMN collaboration diagram are detailed in the
following chapters.

Pools and participants play a central role in collaborations. They are described in detail in
chapter Participant [183X—3 .
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As a pool may show a process (white box) all object types and connection types that are
allowed in the BPMN process diagram (BPMN 2.0) are also available in the BPMN collaboration
diagram (BPMN 2.0).

The object types and connection types taken over from the BPMN process diagram (BPMN
2.0) are described in detail in chapter Process [192R—3 ].

The connection type belongs to is used to embed the object types of a visible process into a

pool.

Source object type Connection type Target object type

Event (OT_EVT) belongs to Participant
(CT_BELONGS_TO0_1) (OT_BPMN_POOL)

Function (OT_FUNC) belongs to Participant
(CT_BELONGS_TO_1) (OT_BPMN_POOL)

Rule (OT_RULE) belongs to Participant
(CT_BELONGS_TO_1) (OT_BPMN_POOL)

Lane belongs to Participant

(OT_BPMN_LANE) (CT_BELONGS_TO_1) (OT_BPMN_POOL)

Cluster/data model belongs to Participant
(OT_CLST) (CT_BELONGS_TO0_1) (OT_BPMN_POOL)
Information carrier belongs to Participant

(OT_INFO_CARR) (CT_BELONGS_TO_1) (OT_BPMN_POOL)

The message flow between different participants is represented by an ARIS connection type
of the same name. It connects two pools or the objects within a pool. The attributes and
model associations of message flow are described in chapter Message flow [181X—3Y ].

To show the messages being exchanged in message flows the ARIS object type message
represented by a message symbol is used. The message flow connection type is replaced by
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two connection types: sends and is received from. This work around is required due to the
fact that it is not possible in ARIS to assign object types to connection types.

The program will display the sends and is received from connection types like a normal
message flow.

See: Business Process Modeling Notation (BPMN), version 2.0, page 124 and the following.

The BPMN conversation diagram has been introduced with BPMN 2.0 to provide a big picture
of the interactions (in terms of related message exchanges) between collaborating
participants.

The BPMN conversation diagram is similar to the BPMN collaboration diagram, but its pools
are not allowed to contain a process and a choreography is not allowed between the pools.

The BPMN conversation diagram differentiates three basic elements.
= Conversation nodes (Communication, Sub-conversation)

= Participants (Pools)

= Conversation links (message flow, participates in)

They are described in the next chapters.

The attributes and model associations of a conversation and conversation container are
summarized in the table below.

Class BPMN attribute name Implementation in ARIS
Conversation inherits from

CallableElement,

InteractionSpecification,

ConversationContainer

correlationKeys: Currently not implemented.
CorrelationKey [0..*]
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Class BPMN attribute name Implementation in ARIS
messageFlowRefs: Occurrence copies of message flows (and the
MessageFlow [0..*] involved participants)

Conversation inherits from BaseElement Model type: BPMN conversation diagram (BPMN
container 2.0)
MT_BPMN_CONVERSATION_DIAGRAM

conversationNodes: see below
ConversationNode [0..*]

artifacts: Artifact [0..*] see chapter Artifacts [170R—3 |

BPMN 2.0 distinguishes three sub-types of conversation nodes.
= Communication
=  Sub-conversation

=  Call conversation
(The concept of call conversation is not clear, thus, Call conversations are ignored in the
current implementation of BPMN 2.0 in ARIS. However, in ARIS Call conversations can be
particularly distinguished. See description below.)

Conversation nodes are represented in ARIS by the object type Conversation.

A communication is an atomic conversation element in a BPMN conversation diagram, it
represents a set of message flow grouped together based on a single correlation key. A
communication will involve at least two participants.
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The symbol for a communication is available in the Symbols bar of the BPMN conversation
diagram (BPMN 2.0).

Communication

Sub- comversation

C ommunication
(Call convers ation}

172: Symbols of Conversation nodes

A Sub conversation is a conversation which consists of lower-level conversations which are
modeled in a separate BPMN conversation diagram assigned to the sub-conversation. A
sub-conversation shares the participants of its parent conversation.

The ARIS method provides a Sub conversation symbol, it also shown in the Symbols bar.

A Call conversation identifies a place in a conversation where a global conversation or a
global communication is used. A global communication is a reusable atomic communication
definition that can be called from within any conversation by a Call conversation.

The concepts of Call conversations and global communication are very vague. Thus, the ARIS
method does not provide specific symbols. But there is the Boolean ARIS attribute type Call
conversation which allows the modeler to flag Call conversations. If the value is true, the
Call conversation symbol is rendered by the software automatically.

Participants are represented by the ARIS object type Participant. The Pool symbol is
available in the Symbols bar. If the ARIS attribute type Multi-instance participant is set to
true the program will render the symbol: three vertical lines are displayed at the bottom of
the pool symbol.

Participants/pools are described in detail in chapter Participant [183X—3 .
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According to the metamodel artifacts are allowed in a conversation diagram. However, the
relevance of groupings in a conversation diagram is not evident. For that reason only text
annotations are implemented in the current version of the BPMN conversation diagram.
The symbol Text annotation is available in the Symbols bar. Artifacts and their usage are
described in detail in chapter Artifacts [170R—Y .

A conversation link is used to link participants with conversation nodes. A conversation node
has at least two participants.

There is an inconsistency in the specification: Sometimes the name Communication links is
used, sometimes the name Conversation link.

N-ary (n > 2) conversations are allowed.

In ARIS the connection type participates in (Participant participates in Conversation) has
been introduced. The passive name of the connection type is has conversation link to
(Conversation has conversation link to Participant). Specific attributes are not required.

RFQ

Supplier

Frocurement — #
: : 1l
* -

A conversation link: the
connection bebween a
Particiant and a
Conmversation node

173: Conversation link with Participant multiplicity

The C onwvers ation link
source i forked, if
there are muliple

connections

The fork shown at the source of a conversation link must be manually set by the modeler

using the property dialog of the relevant connection type.
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10.6.6 Message flow in a conversation

According to the specification, it is allowed in the BPMN conversation diagram to model
message exchanges between participants using message flows. (See: Business Process
Model and Notation (BPMN), version 2.0.)

O——————— -
m—————————- o)

Participart A Participant B
————————— o
O-—————=—=—- -

174: Message flow between Participants in a BPMN conversation diagram (BPMN 2.0)

Thus, the ARIS connection type message flow (Participant message flow Participant) is
available in the BPMN conversation diagram (BPMN 2.0).

10.6.7 Model assignments

The object type Conversation has the following assignments:
= BPMN conversation diagram

=  BPMN collaboration diagram.

Only one model of each type can be assigned to a conversation object.
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The model type Enterprise BPMN Collaboration Diagram is based on the BPMN
Collaboration Diagram (BPMN 2.0).

It extents the BPMN Collaboration Diagram (BPMN 2.0) model type by ARIS constructs that
are already available in the EPC, but that are out of scope in the BPMN specification. Thus, for
example, the following object types can be (re-)used as lanes:

=  Application system type
= Role

= Organizational unit

= Position

=  Group

The supports connection is used to nest tasks in a lane object of the object type
Applications system type. The carries out connection is used to nest tasks in the lane
objects of the Organizational object types.

For all other nestings known from the BPMN specification the belongs to connection is used.

Similar to the EPC, an assignment relationship of the connection type is process-oriented
superior is available between a function assigned to an Enterprise BPMN collaboration
diagram and the tasks occurring in the assigned model.
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11.5.1.4 Find customer touchpoints clustered by
associated risk
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184: Customer touchpoints by risk (7I))
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11.5.1.5 Find customer touchpoints clustered by
associated ownership
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185: Risks and initiatives for all customer touchpoints (7I'))

11.5.1.6 Find customer touchpoints clustered by
associated channel
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186: Find customer touchpoints clustered by associated channel (DT)
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11.5.1.7 Find risks and initiatives for all customer
touchpoints
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11.5.1.8 Find risks and initiatives for bad customer
touchpoints only
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11.5.1.9 Find all processes related to customer journeys
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