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Lecture 6: 01.03.2010

Business Process Modeling with BPMN and Goal Modeling with
BMM (CIM Modeling), EA with UPDM

@ SINTEF

INF5120 - Lecture plan - 2010

A 1: 25/1: Introduction to MBSU, MDA, OO and Service/SOA modeling, Overall EA, 4 parts: MDE/SSS/MS/MDI
(AJB)

Part I: MDE i Model Driven Engineering
2:1/2: MDE |: Metamodeling. DSL and UML profiles, MDA technologies (XMI, Eclipse, EMF/GMF) (AJB/BRE)

> >

Part Il: SSS1 Service Science and Service/SOA technologies
3:8/2: SSS I: Service science (top down) - Service and SOA Technologies (bottom up) (AJB)

> >

Part | continued: MDE i Model Driven Engineering
4: 15/2: MDE II: Model transformations with MOFScript, ATL and other technologies (GO/JO)
5:22/2: MDE IlI: Code generation with MOFScript, ATL and other technologies (GO/JO)

I B

Part lll: MOS i Modeling of Services - with SoaML

6: 1/3: MOS I: Business Process Modeling (CIM) - with BPMN 2.0, and BMM, EA with UPDM (AJB)

7:8/3: MOS II: Soaml, UML2 and SysML, Modelio SOA and Scope, i Collaboration and Component models (AJB)
8:15/3: MOS IlI: SoaML (PIM) and Requirements modeling, CIM->PIM and SoaML (AJB)

9: 22/3: MOS 1V: Method Engineering and SPEM / EPF - for Service systems (BRE)

T I I I D

EASTER

Part IVi Model Driven Interoperability

10: 12/4: MS V: SOA and Service Design, Migration to SOA/Cloud Patterns with ADM (AJB )
11: 19/4: MDI I: Semantic Web with Ontologies and Model Driven Interoperability (TIR)

12: 26/4: MDI II: Semantic Services and Model Driven Interoperability (TIR)

13: 3/5: MDE IV: Evolution and industrial practice of modelbased technologies (AJB++)

5 I I I I D>

>

14:10/5: Course summary and preparation for Exam 31/5 (AJB)

>

Exam: May 31st, 2010 (Monday), 0900-1200 (3 hours)
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Oblig 2 (Group work)

A Create CIM, PIM and PSM models for an existingTravel
agency to start to offer bookings through the web i for
bookings through Internet of packaged travels (including
flights, hotel, and car options).

>

Goals include Internet based travel reservation, optimal
travel planning, improving the quality of customer
satisfaction and financial optimisation, suppport
automation of the accounting department and cash flow
management, and to follow up on personnel load and
satisfaction and collaboration between the various
departments (sales, marketing, accounting, etc.) Process
support for ISO 9000 certification.

@ SINTEF

Outline

A L6-1: CIM-PIM-PSM and BMM/BPMN

p>

Modelio tool support
BMM and Goal modeling
A BPMN intro

p>

A L6-2: BPMN and BPMN 2.0
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CIM to PIM to PSM

pmmmm—————— -
Goals CIM [
Business rules POP*
Business processes flexible according to Business SPDM, BPMN
usiness services Business Models metamodels 0
E-contracts é
A IH
transformation
Transformer engine
(engine)
. H Flexible
Executable busines! ' Business Models
processes v Web
Service interfaces N Services
Service contracts Semantically -

Service enactment enabled according to

. UPMSHA _ Agents
Business rules

SLAs SOA model
Parameterized 7y

services '

Which metamodels and languages to use

s transformation
engine
\5\1 PSM H
Executable artefach \ H /ﬁetﬂug.euao.us
XSD, WSDL, BPEL service platforms
Teams and plans | ¢ Semantically- WSA
Resource JIXTA
enabled A
mar - according to OGSA
Semantic Web e JACK, JADE 1
Services SeAFEtiErm WSMO, WSMX !
& models & :

What service-oriented aspects to capture in models
e m e mmmmmmmmmmEm e m—mm e —m———————————————— -

Short course methodology

A CIM modeling
A CIM 2 PIM mapping
A PIM modeling
A PIM 2 PSM mapping
A PSM modeling
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CIMT1 PIM - PSM

CIM

‘BPMN ‘ ‘BPDM ‘ ‘ BMM ‘ ‘ EPC ‘ ‘ é ‘ Business Models
SoaML-SHA PIM

Core System Models

SoaML

Service Variability

PIMs for different

AL AL AL P2P/Grid/ Architectural Styles

WS-A SWS Agents |Components

/ 7 / JANAN

PSM
Implementation Models

Net é Realization Technologies

@ SINTEF

CIM-PIM-PSM Reference Matrix

Afg‘e/::"‘ Information Service Process Rules Events Organization Goals NFA

Objecteering, CIMFlex, CIMFlex, Objecteering,
- e Objecteering CIMFlex CIMFlex CIMFlex Objastoning e oz est]
T Methodologes, [CERAM AR, EUP|CERAMARE, EUF,
GERAMARE, COMET-2,  |COMET-2, 0GS0A, | GERAM, EUP, ESERQS"TMA%E\E E%E”’ég@gﬁs‘ GERAM, ESIM,
Mot | EUP, COMET-S, | 0G50, Esit, [ E5iM, SAESCW, | E5iM, Sit, SOMa, | cERam, Eup | EUELES S0E | ELR, COMERS. | s sm som,
ESIM, SCM, SM. [SM, SCM, SMART, [SM, SMART, 504D, | 15E,ES0A, Cye conth SMART, | M, SM,SMART) ™ ik, ESoA
ISE.ES0A | S0Ma, ISE, ES04| SOMa, ISE]ES0A IS5,  I1SE,
Tool
CIMZPIM COVETS COMETS COMETS
o WEMT p‘M%'ﬁ;gnﬁzf\‘/@%MT Objecteering WEMT CIMFlex Objecteering Pilviegens, Objecteziing,
COMET-5, 0agis, | POVELS OASIS] - 54515 oesos,
5, | “ocs0a, Esm . ] 0ASIS,ESIM,
Metn | ESIM. SCM, Sh, i ESIM, AR, SCM, | SMART, ISE, nagls SMART, ESCA, SMERT SCM, SMART,
SMART, SOMA, SMART, SOAD, ESOA. . ol |
I5E, ES0A SOMa, ISE, ESOA 5B
oot | 3o atedmods | [automatedmodel | [attomatedmodel | [automated model Todel] model | | Tode | [automated model
PIMZPSM ] transfarmation] ion] ion] ] 1| ] ]
Weth | COWET.S | ES0A COMET-S ESOA S, ES0A ESM ESM ESM
WS ML WEDL BPEL T - - - Westandards
noon] 30k D - Tack Flans Tack Plars | Jack Events | Jack Team Tack Goak E
92| jade: Classes Jade: Behaviors Jads: - Jade: Mossages [Jade AgentOrgan Jade: - -
T TS TS SWRL
R py i ol Eo E E WEMOGoals | WSMO NFP
Pap - JXTA JXTA E CIXTA)
TCTA TSOC
| Grid Resource | 0GSA ©pen Giid Grid Secury
S| " Ortologies | Service Architect) oGsA - - (V;\'}“a‘o’ga”‘za‘ (Job Submission .qciricture (GS)
anagerment Description Lang)
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Use of OMG metamodels

BPMN (BPMN 2.0)
BMM

UML 2.0

SoaML

OSM

VDM

Case Management
SBVR

ODM

> > > > > > > >

A
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CIMT PIMT PSM methods
Information Service Process Rules Events Organization Goals NFA
Total: 40 Total: 25 Total: 23 Total: 14 Total: 4 Total: 15 Total: 17 Total: 11
Sources:ESIM, Sources SourcesESIM, SourcesESIM, Sources:
SCM, SM, ISE, | ESIM, SM, SCM, | SAE.SCM, SM, | SM, SOMA, ISE, | GERAM, EUP SAE, SM, SM, SMART, SCM, SM,
ESOA, Cyc, SMART, SOMA, | SMART, SOAD, [ ESOA, Cyc, SMART, SOMA, | SOMA, ISE, SOMA, ISE,
cIm DILIGENT, ISE, ESOA, SOMA, ISE, GERAM, EUP ISE, ESOA, ESOA, ESOA, GERAM
EOnto, MethOnto, | GERAM.ARIS, ESOA, GERAMARIS, GERAMARIS,
NeOn, OTK, EUP COMETS, | GERAMARIS, EUP EUP, COMETS
TOVE, 0GSOA EUP, COMETS,
GERAMARIS, 0GSOA
EUP, COMETS
Total: 1 Total: 1 Total: 1
CIM2PIM | Sources: Sources: Sources:
COMET-S COMET-S COMET-S
Total: 10 Total: 19 Total: 21 Total: 7 Total: 1 Total: 6 Total: 1 Total: 10
Sources: SourcesOASIS | Sources: Sources:SMART | Sources:ESIM,
SCM, SM, SAE, SCM, SAE, SCM, SMART, ISE, SMART, ESOA SCM, SMART,
PIM SMART, SOMA, | SMART, SOAD, | SMART, SOAD, | ESOA SOMA, ISE,
ISE, ESOA, SOMA, ISE, SOMA, ISE, ESOA, OASIS
COMETS, ESOA, COMET | ESOA, OASIS,
OASIS S, OASIS, 0GSOA
0GSOA
Total: 1 Total: 3 Total: 2 Total: 2 Total: 1 Total: 1 Total: 1
PIM2PSM | Sources: SourcesESOA, oA
COMET-S COMET-S ESOA
Total: 11 Total: 21 Total: 19 Total: 7 Total: 1 Total: 4 Total: 1 Total: 5
0AD 3 :SOAD .
psm | ScM.sm. SAE, SCM, SM, | SAE, SCM, SM, | SOAD, SOMA, SM, SOAD SOMA, ESOA
SOAD, SOMA, SOAD, SOMA, SOAD, SOMA, ISE, ESOA
ISE, ESOA ISE, ESOA, ISE, ESOA
COMET-S COMET-S

@ SINTEF



CIMT PIMT PSM methods
In this INF5120 course

Information Service Process Rules Organization Goals NFA
SM: Dictionary SoaML BPMN SM: Business OSOA: Business SM: Goals SM:
CIM OSOA: Business | collaboration rules organisation Requirements
semantic model | diagram model
manual
CIM2PIM
UML Class SoaML UML Activitiy
diagram diagrams,
PIM 0SOA sequence
diagrams, BPMN
PIM2PS Objecteering | Objecteering | Objecteering
M & MOFScript | & MOFScript | & MOFScript
Java and Java and Java and
PSM Web services Web services Web services
(XML) (WSDL) (BPEL)
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CIM MODELING
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Modelio Scope Manager

A Requirements

A Goals

A Business rules
A Dictionaries

@ SINTEF

TR|objecteering - RequirementContainer
File Edit View Tooks 0 I ] =1oix]
: &
B r% ‘ #h | A & | | . N Requirement container edition
| Explorer #
(ML Explorer| 7 Scopel T Dict| e  EEEE
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1 Mame: Detault properties of future requirements:
[User requirements Fropeily _[Value
T rigin
e
| e Usabilicy =1 |penei Critical
Augiliary window Description Cost o
Auiliary Froperoperties Thig requirement container groups all the Risk Low
3 requirements of the user in the context of the -
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4 ITarget Reled
=
.
=
k=]
o
=1
i
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%
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8 [=] b1

Froperties
1 Marme: Properties
I aximize corporate profits Property |Va\ue I
2. Deseription: Scope relative
|sCormporate Ird
Kind Qualitative
FRequested Satisfaction hard
Unit OF Measurement
Goal Value
Current value
3 Froblems
Source
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Business rules

i

Business rule edition

Fropertiez
T —Mame: Froperties
Regularly communicate with clients Property |Value
2 Description: Example  Monthly newsletter

Exceplion Summer months
Source Marketing department

Rationale  Customer lopalty development

: [/

TS e
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{Q Dbjecteering - RequirementContainer
Eile Edit Yiew Toals
DR |a[Hee 0| 0B =lolx|
Explorer Dictionary edition
(UM Explorer | % Stope | G Dict| 1A
& Elevator sytem requirements project
1 Properties
) "
Mame: Default properties of future terms:
& [Functionaltems [Fropery [vaius |
Type: IDrigin
et [ Bl Dictionary Propertiss | FT
Ausiiary Properiss Descrption: 5ynonym
This dictionary contains all the functional terms
which will be employed by documents concerming
the elevator system requiremenhts project.
4
1
|
=
i
£y
U e
Ready
2
5 6] ok Close Apely

@ SINTEF

Traceability links

RequirementContainer

File Edit Wiew Toals

DEE | #Eoe 0 eyl [
Ezplarer =~ x| | Augiliary window
(UL E splorer 1s Scope | 0% Dict| 15 Auiliary Fropertie

3 FequirementContainer i
-0 Requiremert mode
3 Preliminary model {
=00 Use cases wn
1
=
r -

...... T

v. ==Y

a
_"| Switch to traceability wewl

ragl

Selecting an element and freezing the fast link editor
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CIM 2 PIM MAPPING

@ SINTEF

Process and use case relationship

Business Processes Use cases

p = |

o

e
-

=2 ||| XX
F 5
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oD OO
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O
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PIM MODELING

@ SINTEF

Modelio with SoaML and manual
mapping to SOA

A
A

@ SINTEF

Use the SoaML MDA component for SoaML modeling

Do manual mapping to the Objecteering Logical SOA
model Software model

(See separate SoaML presentation) next week

11



Modelio SOA model

Business semantic model

Business organisation model
Logical model (from SoaML to SOA)
Business implementation model;
Software model

> I>» I>» I I>»

A (See Modelio user guide/demonstration)

@ SINTEF

Objecteering SOA method and tool
support

SrphandANE~| |0
Fi

AR IR TR

i
il

H

@ SINTEF
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Objecteering for SOA

A8

usiness
Semantic

Business
Organization

Business
Implementation
Geography

Logical
Architecture

@ SINTEF

@ SINTEF
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Example mapping sequence

CIM BPMN with Objecteering
CIM2PIM Use case analysis and
Manual (later byMOFScriptor ATL ?)
PIM SoaMLi Objecteering
(Collaboration g¢erv.arch,
Port/Connector)
PIM2PIM Manual (later byMOFScriptor ATL ?)
PIMs ObjecteeringSOA
PIM2PSM Draft automatic:
Java API and Design Patterns
PSM Web Services SOA:
UML Profiles for XML, WSDL, BPEL
PSM2Code | Draft automatic: Java
Code SOA: XML, WSDL, BPEL

AV AV AVAY,

27

Architectural layers

@ SINTEF
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Different types of services

i

Stability

@ SINTEF

Presentation

15
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Logical architecture layers

<-=Logicallaysr=> Presentatlnnl

rF————

“components>> $:|
Product Purchase {(Web)
T

|
|
< «logicallayers > Arocess

T

“<components> El
Order Process

<=LogicalLayers > aunctmn

=<<components:
Client Order

sﬁ‘

|
<=logicalLlayer== Hptity| |

I
I
|
I
/ I
}
I
)

<<component::
Catalog

<< components: ﬁ‘ ‘ “<components:
Order
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Process component

<< component>>
OrderProcess

Messages)

‘ OrderFolder WH Order

m|

=

¥  Client =

= <interfaces =
OrderfrocessManagement

startProcess(in arder : Order, in client : Client):OrderfFolder
timelimitExpired{in numFolder : integer)
restartProcess (in numFolder @ integer, in partner : string)
confirmService (in numFolder @ integer)
cancelOrder{in numFalder : integer)

[ :orderProcessManagement

@ SINTEF
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BMM and BPMN on the CIM level

N Information Service Process Rules Events Organization Goals NFA

CiM BPMN BMM

CIM2PIM

PIM

PIM2PSM

PSM

@ SINTEF

Business Motivation Model

A The Business Motivation Model (BMM) is a meta-model of the
concepts essential for business governance.

underlying principle is fABusiness
how they decide to react to chang

A vocabulary for governance

>

A influencer

A assessment Governance is necessary for the
A business policy successful adoption of SOA partly
_ because of the cross-

A strategy organizational nature of SOA

A tactic where service funders, designers,
. implementers, maintainers, or

A goal consumers are not located in the

same organization, business, IT
department, LOB, division, or
enterprise

@ SINTEF



two major areas of the Business
Motivation Model

A The firstis the Ends and Means of business plans. Among the Ends
are things the enterprise wishes to achieve 8 for example, Goals and
Objectives. Among the Means are things the enterprise will employ to
achieve those Ends 8 for example, Strategies, Tactics, Business
Policies, and Business Rules.

A The second is the Influencers that shape the elements of the business
plans, and the Assessments made about the impacts of such
Influencers on Ends and Means (i.e., Strengths, Weaknesses,
Opportunities, and Threats).

@ SINTEF

What you
decided your
Enterprise

should do

Simplified View of BMM

Means

Courses of/

References to Action

F==—=—==== < >{ Ends

1

\' Directi
Business Operations irectives Govern the A
- Business Processes Courses of
- Business Rules Action
- Responsibilities
- Resources |
- Services

Influencers >| Assessments

@ SINTEF
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Core concept for BMM
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BMM meta-model in GMF
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Buyers ends

The ultimats, possibly
unnatainable, state the
A narrow forused + - wld Like &
tatement that amplifies - i pEE ke
‘?. h 1 b P achieve without regard
L=l SN can e for how it is to be
q‘-‘?llf?e‘i by =n achieved.
Objective

\g) find the perfect component that needed

amplifies auantifies

get the wanted product with sound price and good quality

ouantifies

contact propetly with the merchant

define a budget for the product

find the proper merchant

An attainable, time
targeted, and measurable
target that the
enterprize seesks to
achieve its Goals.

@ SINTEF
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Sellers ends

\&) provide the customer with the best product and service

provide the customer with the best product and service

amolifies

auantifies
auantifies

auantifies

developing objective

market objective

production objective

@ SINTEF

Buyer 0s

channels effort towards

channels effort towards

I_I find the proper merchant

channels effort towards V:I
@ @ medium ads

me ans

A cowrse of action that
implement=s Strategies
and generally charmels

contact properly with the merchant effort towards

Objectives rather than
Goals.

hold a formal meeting for the trade

channels effort towards
invite public bidding
find a way to evaluate the price
define a budget for the product imolements
The right approach and \(":1 market investigation

course of action to
achiewe the enterpriszes
Goals rather than
Objectives

@ SINTEF
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Sel |l erds means

"@ provide the customer with the best product and service

channels effort towards

& bench-mark strategy

developing objective

chanmel= effort towards
& developing strategy

market objective

channels effort towards &

;I production objective

channels effort towards

market strategy

& production strategy

@ SINTEF

High-Tech Marketing Business Plan

©

auanti figs
] :il Sales of $550,000 in 1996 and %1 million by 1998.

quantifies

auantifr o
u Gross margin higher than 70%.

£

Met income more than 5% of sales by 1992,

@ SINTEF
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High-Tech Marketing Business Plan

implements

X Excellence in fulfilling the promise--completely
imclements confidential, reliable, trustworthy expertise
and information.

Stratedy dol ement s V;ll Developing visibility to generate new business leads.
of the plan for ‘}‘f\;’l Leveraging from a single pool of expertise into
multiple revenue generation opportunities: retainer

consulting, project consulting, market research,
and market research published reports.

@ offers high-tech manufacturers a reliable, high-quality
alternative to in-house resources for business development,
Deseribes what the market development, and channel development on an international scale.
enterprize 1s or will be
doing on a dayto—day
basis to realise the
¥izion

@ SINTEF

Business Motivation Model (BMM) with
MeansRealizations

Py
=9

//VI n
?ﬂr“ﬂ"\i‘“m Timely Q¢cler Prx Minimice Costs
Q:y é [ST=Ts]

Ship from Closest Location Minimize Gtock On Hand Time for Order Processing Time to Ship Order

Process Purchase Order

arderProcessor

productions

@ SINTEF
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Buyer/Seller reference example

@ find the perfect component that needed

sl Flag auantifies

@ get the wanted product with sound price and good quality

ouantifies

i)
|_, contact propetly with the merchant

)
—— |J define a budget for the product
| JI find the proper merchant

@ SINTEF

What is BPMN (Business Process
Modeling Notation) ?

= BPMN is flow-chart based notation for defining Business
Processes

Include
History of
Transactions

Include
Standard Text

Receive Credit
Report

Approval

= BPMN is an agreement between multiple modeling tools
vendors, who had their own notations, to use a single notation
for the benefit of end-user understand and training

= BPMN provides a mechanism to generate an executable
Business Process (BPEL) from the business level notation

» A Business Process developed by a business analyst can
be directly applied to a BPM engine instead of going through
human interpretations and translations into other languages

@ SINTEF
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BPMN example

{ “Doctor ( “Handle | “Handle | “Handle .| T Handie Medicine
Request ‘ ‘ Appointment ‘ Symptoms ‘ Prescription | ‘
z | | |
o) Send Doctor serd || Recee 1] [send Med e
5 Pl | Receive st Sympioms Freserpion Requesi [*] Nedene O
o e | | ‘ = | = | | 2 z |
T | | ,
| 1 | | | 10) Here is your medidne
inwamm.mmly | 519“1“@“‘ | | | ! P) noscimy modicie i
— +—t — ' T —F
f [ ] | | 1 o [ | I |
“ | | | Handle Availability | [ THandle ) | i 1T Frepas D s mso | |
b= | Bookng_| o | | PSRN ‘e pchyosons
s Rae )| | owebisen || f
- Doctor Prescription  fr—t—————f | Medicine |-gp| Send Medicine
I naiabity || | | Praparason
g : i R s T
o | [ | | I | | [
L ot gt | omophoon | : | |7yprepare x!wsmmchs‘ | |
T n T . .
T T T T T
. TR T
‘ I ‘ N ¥ |
<} | [ Rocave Sord Sord
5 Send Doct Recei Rece
2 P ity p e Sympoms reserton Prescion
8 !
. ___ n__! B e—
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EPF Composer

A EPF Composer is
a tool platform for
process engineers, g
project leads, project s - . ¢
and program managers
who are responsible
for mainteining and

5~

System development process.

implementing processes OpenUPIMOD plugin
for development organizations or individual projects
A Aims to:

A provide for development practitioners a knowledge base of intelectual
capital that allows them to browse, manage and deploy content.

A provide process engineering capabilities by supporting processe
engineers and project managers in selecting, tailoring, and rapidly
assembling processes for their concrete development process.

A Note: This is also a Business Process i for Software dev.

@ SINTEF
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BPMN
(Business Process
Modeling Notation)

@ SINTEF

BPMN 2.0 and SoaML tools today

A BPMN 2.0

A Signavio has 2.0 Conversation and Choreography diagrams i a
Saas solution

A Most BPMN 1.2 are doing stepwise migration, making existing
parts 2.0 compliant

A SoaML (in most UML tools)

A Magic Draw (Cameo), Enterprise Architect, IBM RSA/RSM,
Model i o, é

@ SINTEF
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BPMN History

PMN 1.0 (BPMI) i Mai 2004
PMN1.x

A BPMN 1.1 (OMG) i Januar 2008

A BPMN 1.2 (OMG) i Januar 2009
BPMN 2.0 final Juni 2010
http://www.omg.org/spec/BPMN/2.0/

A
A

o @

A
A

@ SINTEF

What is BPMN ?

= BPMN is flow-chart based notation for defining Business
Processes
History of
M Transactions

o
\
Receive Credit by Yes Include
. Report Approval Aoprove Standard Text .

= BPMN is an agreement between multiple modeling tools
vendors, who had their own notations, to use a single notation
for the benefit of end-user understand and training

= BPMN provides a mechanism to generate an executable
Business Process (BPEL) from the business level notation

» A Business Process developed by a business analyst can
be directly applied to a BPM engine instead of going through
human interpretations and translations into other languages

@ SINTEF




History for BPMN

= The Business Process Management Institute (BPMl—now a part of
the OMG) develops BPML (an XML process execution language) and
realizes need for a graphical representation
» BPML was later replaced by BPEL as the target execution
language
= August, 2001, the Notation Working Group is formed. The group was

composed of 35 companies, organizations, or individuals.
= BPMN 1.0

» May, 2004, the BPMN 1.0 specification was released to the
public.

» February, 2006, BPMN 1.0 was adopted as an OMG standard

» Currently, there are 39 companies that have implementations of
BPMN

@ SINTEF

BPMI.org Hourglass

Audiences: Business Environment Purposes:
jy Consultants ‘ ﬁ
ness Analysts | Modeling
ess Designers | Focus = JBlL Scope o :

tem Architects

S ' ........ g Execution
are Engineers ﬂ

@ SINTEF
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BPMN requirements

= Must be acceptable and usable by the business community
= Must be able to generate executable processes (e.g., BPEL)
through a BPMN Model (a combination of graphical elements

and supporting information (attributes))

= Although executable processes triggered the development of
BPMN, it was expected that BPMN would be used for more

general business purposes

= BPM is intended to be Methodology Agnostic
» Methodologies will give guidance as to the purpose and

level of detail for modeling

» BPMN is as complex as it needs to be. Just use what you

need...

@ SINTEF

Core Set of Diagram Elements

Events Sequence
O Flow
Activities Message Flow
D -
Gateways Association

A

@ SINTEF

AThe core set of modeling
elements enable the easy
development simple
Business Process
Diagrams that will look
familiar to most Business
Analysts (a flowchart
diagram)
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Complete Set of Diagram
Elements, Events

Events

Start Intermediate End

O 0O

Event Types
Message
Timer
Exception
Cancel
Compensation
Rule &

Link @

Terminate

Multiple @

®
®@® ®®® O O

@

@ SINTEF

AAn Event is something
that fAhappenso
course of a business

process. These Events

affect the flow of the

Process and usually have a
trigger or a result. They can
start, interrupt, or end the

flow.

Complete Set of Diagram
Elements, Activities, Cont.

Sub-Process
(Expanded)

=

Loop Multiple Instance
(9] n
Compensation Ad-Hoc

O O
o
o O
«

@ SINTEF

AA Sub-Process can be in
an expanded form that
shows the process details
of the a lower-level set of
activities.
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Complete Set of Diagram
Elements, Gateways

Gateways AGateways are modeling

. . elements that are used to

Exclusive Decision/Merge (XOR) control how Sequence
Data-Based Q"’ ® Flows interact as they
converge and diverge within

a Process. If the flow does
not need to be controlled,
then a Gateway is not
needed.

Event-Based

Inclusive Decision/Merge (OR)

Complex Decision/Merge

Parallel Fork/Join (AND)

T RO ®

@ SINTEF

BPMN Diagram elements

Activities Events Gateways Connectors

) o < —

@ SINTEF
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Diagram elementer (2)

Flow Objects Connectors Artifacts Swimlanes
Events Sequence Data Object
O Flow Pool
—_—
o
Sate]
H
Activities Message Flow Text H
Annotation
@ >
[ Aok Tt Hoem
Lanes (within a Pool)

@
g TR g
G y A iation 1 |E2
I @ @
O ’ I ) :
I o
| =

|

’

@ SINTEF

Activities

= An activity is work that is
performed within a business
Task Sub-Process process. An activity can be
atomic or non-atomic
(compound). The types of
activities that are a part of a
Process Model are: Sub-
Process, and Task
Activities are rounded rectangles
= They can be performed once or
can have internally defined loops

Looped
Task
P,

@ SINTEF
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Task

= A Task is an atomic activity that is
included within a Process. A Task .
is used when the work in the Send Invoice
Process is not broken down to a
finer level of Process Model detail

= There are specialized types of ]
Tasks for sending and receiving, Receive
or user-based Tasks, etc. Doctor

= Markers or icons can be added to
Tasks to help identify the type of

Request

Task
» Markers must not change the &
footprint of the Task or conflict Fill Order
with any other standard BPMN
element

@ SINTEF

Sub-processes

= Sub-Processes enable hierarchical
Process development

= A Sub-Process is a compound activity that Co||;$:ce;:£ub-
is included within a Process. It is

compound in that it can be broken down
into a finer level of detail (a Process)
through a set of sub-activities

= For a collapsed version of a Sub-Process,
The details of the Sub-Process are not
visible in the Diagram. A “plus” sign in the Expanded Su-Process
lower-center of the shape indicates that
the activity is a Sub-Process and has a
lower-level of detail.

= For an expanded version of a Sub-
Process, the details (a Process) are
visible within its boundary.

= There are two types of Sub-Processes:
Embedded and Independent (Re-usable)

@ SINTEF



Events

= An Event is something that
“happens” during the course
Start Intermediate End of a business process.
These Events affect the flow
O © O of the Process and usually
have a trigger or a result.
They can start, interrupt, or
end the flow
= Events are circles

» The type of boundary
determines the type of
Event

@ SINTEF

Start Events

- None
= Start Events indicate where a Process
will begin Message
= There are different “Triggers” that
indicate the specific circumstances that Timer
start the Process Rule

» None Start Events are used to mark
the start of Sub-Processes or when Link
the start is undefined

» The Link Start Event will be
removed in the next version of BPMN

Multiple

®OOOOO

» Any one of the Triggers included in
a Multiple Start Event will start the
Process

@ SINTEF




Intermediate Events

= Intermediate Events occur after a None ©
process has been started and before Message
a process is ended

= There are different “Triggers” that Timer
indicate the specific circumstances
of the Event P Error

= They can be placed in the normal Compensation
flow of the Process or attached to
the boundary of an activity Rule

Link
Multiple

@ SINTEF

Intermediate events (normal flow)

= Events that are placed within

th_e process flow repre;ent ANnounce @ Increment
things that happen during Issues for Vote Tally
the normal operations of the Voting

Response
process
= They can represent the
response to the Event (i.e.,
the receipt of a message)
= They can represent the
creation of the Event (i.e.,
the sending of a message)

@ SINTEF
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Intermediate events (linked to Boundary)

Events that are attached to the
boundary of an activity indicate
that the activity should be
interrupted when the Event is
triggered

Receive
Confirmation

@.

They can be attached to

either Tasks or Sub-Processes
, 2 Days Send
They are used for error handling, Cancellation
exception handling, and Notice

compensation

@ SINTEF

End events

End Events indicates where a process None O

will end
M
There are different “Results” that indicate essage

the specific circumstances that end the Error @
Process )

None Start Events are used to mark Compensation @
the start of Sub-Processes or when the Link @
start is undefined

The Link End Event will be replaced Terminate ©
in the next version of BPMN (probably Multiple @
with a Signal)

@ SINTEF



Gateways

Exclusive
Data-Based

Event-Based
Inclusive
Complex

Parallel

@ SINTEF

DPBRO®C

Gateways are modeling elements that
are used to control how Sequence
Flows interact as they converge and
diverge within a Process

All types of Gateways are diamonds

Different internal markers indicate
different types of behavior

All Gateways both split and merge
the flow

If the flow does not need to be
controlled, then a Gateway is not
needed. Thus, a diamond represents a
place where control is needed

Exclusive Gateways

Exclusive Gateways (Decisions) are locations within a business
process where the Sequence Flow can take two or more
alternative paths. This is basically the “fork in the road” for a

process.

Only one of the possible outgoing paths can be taken when the
Process is performed
There are two types decision mechanism:

Data (e.g., condition expressions)

Events (e.g., the receipt of alternative messages)
They are also used to merge Sequence Flow
The merging behavior may change in the next version of

BPMN

@ SINTEF
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Exclusive Gateways, based on data

Send
= These are the most W eratiem
commonly used type of Payment]
G a‘teways ) o Exc:‘:ded #{Cancel Crder
» They can be shown with Reytmt|
or without an internal “X” '?
marker. Without is the Y5 canfirmation
most common use. —
= The Gateway (Decision)
creates alternative paths Reject“"
based on defined conditions Offer

Next

Step?
Acce|
Offer Send Yes

@ SINTEF

Exclusive Gateways, based on events

= This type of Decision SR
represents a branching point CS;Q;
in the process where the —
alternatives are based on
events that occurs at that ,ff;ge
point in the Process, rather —
than conditions “sorg |

= The Multiple Intermediate Reminder

Event is used to identify this
Gateway

= The Event that follow the
Gateway Diamond
determine the chosen path

» The first Event triggered
wins

@ SINTEF
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Inclusive Gateways

= Inclusive Gateways are Supplament

Decisions where there is
more than one possible
outcome

Documents

Prepars

= Supplemeant

R*‘*“"“’o>_u_w5u fement | o FEEE
= The “O” marker is used to 8 B

identify this Gateway

= They are usually followed by
a corresponding merging
Inclusive Gateway

@ SINTEF

[Main
Proposal

—
Prepare Main
Proposal

N

Compilate
Documents

Complex Gateways

= Complex Gateways are Decisions
where there is more advanced
definitions of behavior can be defined

= The asterisk marker is used to
identify this Gateway

= Complex behavior can be defined for
both the merging and splitting
behavior

@ SINTEF

Review

Repoﬂsg

-

Report from
Sector A

L —
[

Report from
Sector B

| —
S,

Report from
Sector C

—_—

Repaort from
Sector D

|
A

Report from
Sector E

|
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Complex Gateways

= Parallel Gateways are
places in the Process where
multiple parallel paths are
defined

» They are not required for
forking in most situations.

» They can be used for
methodological purposes

= The “+” marker is used to
identify this Gateway

= The Gateway is also used to
synchronize (wait for)
parallel paths

@ SINTEF

Past Results
on \Web Site

Prepare
Results

E-Mail
Resulis of
Wote

Prepare
Results

Post Results
on Web Site

Post Results
on Web Site

E-Mail
Results of
Vote

Parallell Gateways

= Parallel Gateways are
places in the Process where
multiple parallel paths are
defined

» They are not required for
forking in most situations.

» They can be used for
methodological purposes
= The “+" marker is used to
identify this Gateway
= The Gateway is also used to
synchronize (wait for)
parallel paths

@ SINTEF

Past Results
on \Web Site

Prepare
Results

E-Mail
Resulis of
Vote

Prepare
Results

Post Results
on Web Site

Post Results
on Web Site

E-Mail
Resulis of
Vole
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Conectors

Sequence
Flow

—_————

Message Flow

Association

@ SINTEF

= A Sequence Flow is used
to show the order that
activities will be performed
in a Process

= A Message Flow is used to
show the flow of messages
between two entities that
are prepared to send and
receive them

= An Association is used to
associate data, information
and artifacts with flow
objects

Sequence flow

= A Sequence Flow is used to
show the order that activities
will be performed in a
Process

= The source and target must
be one of the following
objects: Events, Activities,
and Gateways

= A Sequence Flow cannot
cross a Sub-Process
boundary or a Pool boundary

@ SINTEF

Send Invoice Receive Accept
Payment Payment

41



Conditions in sequece floww

= A Sequence Flow MAY have a i Prepare A
deflmled condition if it exits an (———{ Supplement
activity Supplement A

» Such an activity must have A Required?

at least two Sequence Flows
= The condition has to be True to

L

Gather Supplement Prepars
allow the flow to continue down  |zeqirements| B Requirea? | SUPPiement
the Sequence Flow B

» A mini-diamond shows that
the Sequence Flow has a Prt";g;al

" Prepare Main
condition — Proposal

= At least one of the outgoing
Sequence Flow must be chosen
during Process performance

@ SINTEF

Default sekvens flow

—_—

= A Sequence Flow that exits No Pfyem"gm
an Exclusive or Inclusive [ Problem
Gateway may be defined as
; Payment
being the default path 5K? No.
» A hatch mark at the line =~ —* Exceeded » Cancel Order
beginning shows the Retry Limit
default Sequence Flow
= The c.iefault path is chosleln L Ves . ?endt'
only if all the other conditions onfirmation

N

of the Gateway are False

@ SINTEF




Message flow

= A Message Flow is used to show | &
the flow of messages between 3
two Participants of Process a3
» In BPMN, separate Pools Wage
are used to represent the A
Participants ]
= A Message Flow can connect to §
the boundary of the Pool or to an L~

object within the Pool

= Message Flow are not allowed
between objects within a single
Pool

@ SINTEF

Associations

= An Association is used to : D
associate objects to one L paroved)
another (such as Artifacts :
and Activities)

= Associations are used to
show how data is input to
and output from Activities

= Text Annotations can be

Associated with objects [ From

Fulfill Order

‘Commercial
Placement”

j Prep for
. Insurance
Carrier

@ SINTEF



Swim lanes

BPMN uses the concept known as “swimlanes” to help partition
and/organize activities
There are two main types of swimlanes: Pool and Lane
Pools represent Participants in an interactive (B2B) Business
Process Diagram

Lanes represent sub-partitions for the objects within a Pool

"“F'T?W ,.
e

Fatent

Rece[tionst

Dociors Cfice

Dicotar

@ SINTEF

Pool

Pools represent Participants in
an interactive (B2B) Business @)= Receive e
Process Diagram - O
A Participant may be a
business role (e.g., “buyer” or |
“seller”) or may a business PO Message
entity (e.g., “IBM” or “OMG”)
A Pool may be a “black box™ or
may contain a Process
Interaction between Pools is
handled through Message Flow
Sequence Flow cannot cross
the boundary of a Pool (i.e., a
Process is fully contained within
a Pool)

Buyer

a
|

Order

= e

Seller

@ SINTEF
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Lanes

Purchase
Info Prepare PO

Lancel Order

Lanes represent sub-
partitions for the objects
within a Pool

They often represent

Administration

organization roles (e.g.,
Manager, Associate), but
can represent any desired
Process characteristic

Approval
Request Enfai

Approve
Request

Sequence Flow can cross
Lane boundaries

Dispatch to
Approver

Web Server| Management

@ SINTEF

Artifacts

Artifacts provide the capability to show information
beyond the basic flow-chart structure of the Process
There are currently three standard Artifacts in
BPMN: Data Objects, Groups, and Annotations

Additional Artifacts may be standardized in later
version

Sets of vertical market Artifacts may also be
developed

A modeler or tool can extend BPMN by defining new
Artifacts

@ SINTEF
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Text annotations

= Text Annotations are a
mechanism for a modeler to
provide additional information
about a Process

= Text Annotations can be
connected to a specific object on
the Diagram with an Association

@ SINTEF

From
“Commercial .
Placement” -

O

Prep for
Insurance
Carrier

Data objects

* Data Objects are Artifacts that are
used to show how data and
documents are used within a Process

= Data Objects can be used to define
inputs and outputs of activities

= Data Objects can be given a “state”
that shows how a document may be
changed or updated within the
Process

@ SINTEF

Review and Approved?
Approve
Order

1]

Order
[Approved]

Order

1]

Order
[Rejected]

-2
Fulfill Order

Reject
Order

A
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Groups

= Groups are Artifacts that are used to highlight certain sections of
a Diagram without adding additional constraints for performance —
as a Sub-Process would
» Groups can be used to categorize elements for reporting
purposes
= Groups are not constrained by restrictions of Pools and Lanes

THandls Medicing

equest

Patient
£ A
v

!
2
k)
k-
£
I;p |
S
v

Receptionist
P
)
Y
——
i
—
——
€
E

@ SINTEF

Extended artifacts

* Modelers and Modeling Tools
can add new Artifacts to a ‘
diagram S S—

» Specific industries or

markets may have their own [ Atifact
set of Artifacts

= Their shapes must not conflict
with existing shapes

= They are not part of normal flow,
but can be associated with other
elements

@ SINTEF
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Normal flow

Normal Sequence Flow refers to the flow that
originates from a Start Event and continues through
activities via alternative and parallel paths until it ends
at an End Event

Normal Flow does not include exception flow or
compensation flow

Receive Credit
O—{ Report H Approval

Include
History of
Transactions

Include
Standard Text

@ SINTEF

Link events

Link Events can be used for Off-Page connectors
Link Events can be used as “Go-To” objects

Produce
Assemblies.

Bend
Assomblios &
Invoice to
Customer

®—' Croato Ordor Cvnhﬁ;:un o
= Confirmation b

Cagacily & Fluts Araiale

Recenve Order C'l‘.";“:azix;"' e 5end Rejection|
. from Customer o e e 1o Customer
Crder =

Artives

Creats Inveice

@ SINTEF
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Process leves

Processes can be developed hierarchically, with
multiple levels through Sub-Processes
Sequence Flow cannot cross a Sub-Process boundary

Message Flow and Associations can cross Sub-
Process boundaries

Check Credit

Receie Gontinue
Request Ordet

@ SINTEF

m«?_wz_- ..... r ﬁﬁf‘ F.'.‘!.‘.:g nm@m
3 ¥ Assordation
S (e IR s IO o&{ M = peo
Sequence Flow and Data Flow are They can be bound together
decoupled
Seq1 Task 1 Sm;zEfumF Yes Task 2
Seq3
Start Event
H N
Assocttion 1 Seh 4
i Task3 Seq 6
Assodalion 2

Data Object

Use case for decoupling

@ SINTEF
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Exceptions

Electrical Design

O

Review Previois
Designs

Update Electrical
Besign

Updale Flan f Elostrcal Dosign
(Electrical) H [Reviseet]

Design O
Test Electrical
Design o @ -
Mews Electrical
Design

PhyscalDesign
[Draf]

New Physical
Restart Eloctrical Design Deion

Intermediate Events attached to the boundary of an activity
represent triggers that can interrupt the activity. All work within the
activity will be stopped and flow will proceed from the Event. Timer,
Errors, Messages, etc. can be Triggers.

Elestrical Design
[ran]

@ SINTEF

Compenations and transacations

= A Transaction is an activity that has

[ ransackion a double border. Transactions are
supported by a transaction protocol
Bookings (e.g., WS-Transaction)
f— = Normal Outgoing Sequence Flow
ook Py }— represents the path to follow a

successful completion

of | v = A Cancel Intermediate Event
(C ) represents the path to follow a
— cancelled completion
= An Exception Intermediate Event

represents the path to follow a
SendHore: transaction hazard (but no

Gancellation

compensation is performed)
= Activities used for compensate (with
o marker) are outside normal flow and
' ‘ are Associated normal activities.
Compensation flows “backwards.”

@ SINTEF



Activity Looping: Do-While;
While-Do; Multiple Instance

Configure Product H Test Product Pass Test? >—Yesm Package Product

N

@ SINTEF

Sequence Flow Looping

Timers

E-Mail
Discussion
Deadline
Delay 6 days from \Warning
Announcement

Announce
Issues for
Discussion

Timers to add delays in
the Process

@ SINTEF

Receive
Confirmation

Send
Cancellation
Notice

Timeouts for exception
handling
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Ad hoc processes

Wiito & Book Chapler

T : \ Edit Text
L Rascarh Notes
Research the "
Tome Write Text [®]

Topic : ?E]n T ch‘mﬁm :
v [completed] [raf]
Generate : :
Graphics

Include Graphics
in Text

Finalize Ghapter

Organize

References

Referances

= "
[sompieted]

I~

There is no pre-defined Sequence Flow

@ SINTEF

EPC oa BPMN
F_Eth: @ 7 onter

Accepted

Analyze

. "Bl Order
Accept Y Validate o Order B N
Order Order Validated
Inform
Customer

Perfarm
Credit Check

BPMN

Order
Analyze Accepted
Order
Validate
Order
Accept Order
Order Validated

Customer

@ SINTEF

Accept Order

Accept Order

Inform
Distribution
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Orkestering versus Koreografi

Orchestration: Workflow, internal processes, private
processes

Contained within one Pool

Choreography: Collaboration, global processes, B2B
processes

Defined by the interaction between Pools

@ SINTEF

Orkestrering

Orchestration defines processes that are internal to a
specific organization

Thus, they are contained within a single Pool

Rejected

epted ar
ejected?,
Ship Order
Acceptedsl Fill Order
Send Make Accept
Invoice Payment Payment

@ SINTEF
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Koreografi

= A Choreography process
depicts the interactions
between two or more
business entities (as
modeled with Pools)

» Shown by the Message
Flow between the Pools

= Or a sequence of interaction
(global) types of activities

« BPMN V2.0 will kel update &L= JUF HEs {2

how Choreagraphies are
modeled

@ SINTEF

Eksempel
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