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m Research Topics
o Graphical and formal approaches (EPC, BPMN, Petri nets)
o Modeling on different layers, business analyst view
o Process modeling methodologies, collaboration and distribution
0 Process abstraction and compliance checking
m Oryx: Open Source
BPM research platform
m Sighavio-0ryx
Academic Initiative
m Projects

o Public funding: ASG,
PESOA

o Industry projects
SAP, eBay, T-Systems,
Schenker, etc




Business Process
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m A business process consists of a set of activities that are
performed in coordination in an organizational and technical

environment.

m These activities jointly realize a business goal. Each business
process is enacted by a single organization, but it may interact
with business processes performed by other organizations.
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Modeling always has a modeling goal

m Models should only have elements that are relevant for the

particular modeling goal

m Modeling is abstraction, is taking decisions
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Business Process Modeling Notationﬂ

m New standard in business process modeling, supported by
major vendors, including IBM, SAP, Oracle, Microsoft

m Aims at bridging the gap between business and IT
m Rich expressive power

o Activities, events, timers, exceptions, compensation
m OMG Standard

o Current version 1.2

o Version 2.0 expected 2010

oEnhancements to process modeling
oNew diagram types (conversations, choreography)



BPMN - Business Process Modeling Notation

Parallel

Inclusive Gateway

complete.

Complex Gateway

| Start Intermediate

1 Catchil
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Event-based Exclusive Ga
|5 always followed by catching events or receive tasks. Seguence flow is
routed to the subsegquent event/task which happens first.

Events

Gateways

Data-based Exclusive Gateway
‘when splitting, it routes the sequence flow to exactly one of the outgoing
branches based on conditions. When merging, it awaits one incoming branch
to complete before triggering the outgoing flow.

‘whien used to split the sequence flow, all outgoing branches are activated
simultansously. When merging parallel bramches it waits far all incoming
branches to complete before triggering the outgoing flow.

‘whien splitting, one or mars branches are activated based on branching
«conditions. When merging, it awaits all active incoming branches 1o

It triggers one or more branches: based on complex conditions or verbal
descriptions. Use it sparingly as the semantics might not be clear.

Untyped events, typic

showing where the process

messages.

Cyclic timer events, points in
time, time spans or timeouts.

&rrors.

Reacting to cancelled
transactions or triggering
cancellation.

Compensation handling ar
triggering compensation.

Reacting to changed business
conditions or integrating
business rules.

signalling across diﬁe_n;'g__ N
processes. One signal thrown
«can be caught multiple times.

Catching or throwing one out of
a set of events.

Off-pags comnectors. Two
coresponding link events equal
a sequence flow.

1
. 1
Terminate | f
1
1
! I

Catching

Start Ewent- Catching an event
SRArts a new Process instance.

—
&

- The process can anly continus

caught.

Intermediate Event (catching):

once an event has been caught.

b0 ©

Triggering the immediate
termination of a process.

Throwing

End Event: an event i thrown
when the end of the process is
reached.

Intermediate Event (throwing):

An event i thrown and the process

continues.

artached intermediate Event: The
activity is aborted oncs an event is

sultiple
Instances

o

ad-hoc Su:pnxe:\s\

)
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Multiple Instances of the
sAMe activity are started in
parallel or sequentially, e.3.
for each line item in an
order.

Loop Activity is iterated if a
lzop condition i true. The
condition is efther tested
before or after the activity
execution.

Ad-hoc Subprocesses
‘contain tasks only. Each task
«can be executed arbitrarily
often until a completion
condition iz fulfilled.

Activities

/
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‘Sequence Flow defnes the
exacution order of activitiss.

Conditional Flow has a
condition assigned that
defines whether or not the
flow is used.

Default Flow is the defaul:
branch to be chosen if all

wother condiions evaluate io
false.

A Task is & unit of
work, the job to be
performed.

& Subproces iz a &
Collapsed
subprocess It can be collagsed to
hiide the details. B

Expanded Subprocess

An Expanded Subprocess contains a
valid P diagram.

" Association to a sequence flow indicates hand-over

decomposable activity. A Directed Association indicates information flow.

/ object is modified, i.e. read and written during the

Data

A Data Object represents information flowing
through the process, such as business doouments,
e-mails or letters.

, attaching a data object with an Undirected
of information between the activities imvolved.
4 data object can be read at the start of an
activity or written upon completion.
4 Bidirected association indicates that the data

execution of an actvity.
modify
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|
1
I
1
I
i

Collapsed
subprocess

A

dultipls
Instances
n

Ad-hoe Subgprooess

Data
object M
[statet]

Data-bezed  Condition

f_gﬁﬂﬁ
o

Embedded

Transaction

Transaction

Transactions

& Transaction is & s of activities that logically
belong together; it might follow a specified
trarsaction protocol.

Attached Intermediate Cancel Events indicats
reactions to the cancellation of a transaction.
Activities inside the tranzaction are compensated
upon cancellation.

Completed activities cam be compensated. An
activity and the corresponding Compensate Activity
are related using an attached Intermediate
Compenzation Event.

Compensate
Activity

(R

Pools and Lanes represent
responsibilities for activities ina
process. & pool or a lane can be an
organization, a role, or a system.
Lanes sub-divide pools or other
lanes hierarchically.

Collapsed Pools hids all intemals

of the contained processes.

Message Flow symbolizes
information flow across
organizational boundaries.

Meszage Flow can be attached to
paools, activities, or message events.

The order of message exchanges
«can be specified by combining
message flow and sequence flow.

Documentation

_ [Text annatation

An arbitrary set of objects can be
defined as a Group %o show that
they logically belong together.

Any object can be associated with a
Text annotation to provide
additional documentation.

Business Process Technology
Prof. Dr. Mathias Wedce

‘web: bpt.hpi.uni-potzdam.de
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EPMM Version 1.2 Institut

IT Systemes Engineering | Universitss Patsdam

ORrX

Authors

Gerg Decker
alexander Grosskopf
Sven Wagner-Boysen




D e
Frocess urcrnes

ﬂ Hasso
tvratiAnn Plattner
chatit Institut
m A business process management system acts as a

central agent that controls the execution of the process

activities, very similar to a conductor centrally
controlling the musicians in an orchestra.
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m Enterprises collaborate to achieve their business goals

m Value chains are high level organization of B2B or multiparty
collaborations

> Supplier S1 > >Channel C1 >> Buyer B1 >
Value Chain
> Enterprise E >->Channel C2 > . > Buyer B2 >

> Supplier 52 > >Channel c3 > . > Buyer B3 >
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Interacting Business Processes

Buyer

Seller
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m Connected Behavioral Interfaces

o Communication activities and their ordering represent
behavioral interfaces of the participating processes

o These activities are connected by message flow

o Examples: Workflow modules, BPMN

m Based on Modeling Interactions

o Interactions (message exchanges) are represented as atomic
steps

0 Relationships between interactions are modeled from a global
perspective

0 Example: Let's Dance, iBPMN (now also BPMN 2.0)



Hasso

NrAannnr~rtin~a lntavrfar~rnce Plattner
Ul | ICbLIIIU 11ILCTI I1ALCO ... | :
nstitut
12
communication activity sequence flow
\ /
0ol / Auction crea-
P R tion confirm.
E Send_auction Send payment
T creation req.
n Send
registration info
Account creation
request : e

data flow ——

ffffffff

Auctioning Service

Already
registered?

Auction
creation

Send account
creation req.

request

Payment

Send creation
confirmation

/

branching
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13 incompatible incompatible
branching structures sequence flow
N ] g
Auction crea-
tion confirm.
EJ Send'auctlon Send payment
D creation req.
o Send
registration info ! 1
Account creation
request : N ¢+ g
req |——ori N\ ]
3
E Already
o) registered?
% .
o Send account Send creation
£ creation req. confirmation
c
= Auction
1) creation
S
< request

magic process
instantiation

redundant control
flow definitions
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14 duplication required!
proper branching / ]
A
mreation confirmation
o Send auction
% creation req.
w Send
registration info
Account creation I\ Auction crea-
request ' tion confirm.
req |- o
8 !
E Already
) registered?
% :
o Send account Send creation
= creation req. confirmation
c
= Auction b )
g creation aymen
< request

/

proper instantiation
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IBPMIN — interaction pPMIN mgg?f{
15 m Relationships between interactions are defined in a global level

0 Usage of BPMN modeling constructs

o Atomic interactions are represented by events

m Ownership concept
o If decisions need to be taken, iBPMN defines the partner that
takes the decision (decision ownership)

o Timer ownership analogously

Seller

Auction
. Account . . ;
Auct!on Already creation Reglstranon Crea.t'on Payment
creation isterad? request info confirm.
request registered? q

B M&@%@

s yes
req |/
|

Auctioning Service
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~ A T A ~
atomic o A ¢ | o Auction |
interactions ~ Aucion. Already creation Registration  Ccreation  Payment
west registered? ' request 3 contirm.
AN 3

req [~

/ Auctionin‘; Service \
/ | \
decision no internal

_ global control
ownership flow dependencies activities
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Reference passing

m Participant references can be passed

Multiple participants per role
m Represented by stacked pools

m Using loop activities or multiple instances activities, communication
with multiple participants of one role is achieved

Interactions can be aggregated

m Using Sub-Processes

Global Cancellation

m By Intermediate Timer Event, with ownership



Hasso

O @H

;@ Notifi-

v cation

details

Payment

1DFIVIIN, C uciLalicu cAal Institut
Seller
Auction crea- Auction creation —B Auction completion
i tion request confirmation notification
@ ‘\ - }® Delivery anllivery
y L L
\ —6—0
g Auctioning Service \
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Activities

Tazk

T .

Event-

| Call Activity

A Task i a unit of work, the job to be

. When marked with a [F] symbol
i indicates a Subprocess, an activity that can
be refined.

A Transaction i a set of acthities thas logically
belang together; it might follow a specified
transagtion protocol.

& Call Activity iz 2 wrapper for a giobally defined
Subprecess that iz rewussd ini the current procsss.

Activity Markers 3 Task Types

ndicate

Types specify the nature of

Markers execution
behanior of activities: the action to be performed:

Subroosss Marker Bl 5end Task

() oo arer

[=] Recsive Tazk

JIR Parallel 4 Marker B User Task

= sequential Ml Marker = Manual Tak

v Ad Hoo Marker B Servics Tazk
<] Compensation Marker 4y Business Aule Tack

Activity Flow
Sequence Flow

/

£ Soript Task

Diefautt Flow Conditional Flow

< s

defines the exsoution iz the defaul: branch  has a condition

order of aotivities.

to be chosen i all acsigned that defines
other conditions whether or not the:
evaluate to false. Tlorer iz uged.

Gateways

Exclustve Gatewsy

O®

When splitting, it routes the sequence flow to sxactly

one of the outgoing branches. When merging, it awaits
oummlghmmmlﬁebdnmmh
owsgning flow.

Iz dwrays fllowed by catching events or receive tasks.
Sequence flow & routed o the subsequent event/task

which happens fims.

When Leed o it the sequence flaw, all cutgoing

= ) » = PTOCE pdel and Dtartlo
Conversations Choreographies I
y {Cherecgraphy
O A Communtestion deine 3321 % Subproces: Events
/ A Conversation Link connects
cation Link oo
A Forked Conwersation Link connesots betweean two o X L Intmractions. -_-_'-_-___:\;_rl;‘____
Conversation Diagram P “Timer: Cyclic Smer sveniz,
Communmiceten 4 | 7= -9 x  bwest 0000000
“Sagnai Spalng s e o T T
- processes. A:‘rg'ilh-ml
& Dt Input: &= an external input for the
entire process, It can b= read by an activitity.
A Dates Dutput i & variable avalable as result
of the entire process.
s camunda
5 B LSS
o . B,
Ponkpuuup—ns]udl.-g Mizszage Flow 09{"[‘2.?3.';!.“
activities in a process. Apool  flow acrass or
o s e b o > SIGNAVIO el e e
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BPMN 2.0 final draft

R
4

Conversations Choreographies

Participant A _

Participant A Choreography
A Communication defines a set of Subprocess
logically related message exchanges. Choreography
Task m Participant B
Participant B Participant C
A Conversation Link connects
Communications and Participants. A Choreography Task Multiple Participants Marker A Choreography Sub-
represents an Interaction denotes a set of process contains a refined
(Message Exchange) Participants of the choreography with several
A Forked Conversation Link connects between two Participants. same kind. Interactions.
Communications and multiple
Participants.

Choreography Diagram

Conversation Diagram

Communication

]
Choreography
Task
Choreography
Task

Participant A

Choreography
Task

Participant B
Participant C

1 J
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}{) Signavio-Oryx Academ... = ) Explorer | Signavio /,l Pizza example - Signavio = ) Order-to-delivery orch... =

C ¢ hitp//academicsignavio.com/p/editor?id=5440d495604d43c7b644a7e660921231

P Getting Started &+ ZDFrnediathek ] Other bookmarks

sigNavio - QR P X Mathias Weske

Ereoe

Modellierungselemente

4 BPMN 2.0 Conversation

o

(&} Sub-Konversation Customer

3 Teilnehmer (Pool)

e

=
a

Kommunikaticn

Konversationslink

Machrichtenfluss

<: Delivery Service
Order

Pizzeria
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(T Other bockmarks
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4 BPMN 2.0 / Choreography
4 Gateways

4P Getting Started €&+ ZDFmediathek

& Daten-basiertes exklusives Gateway E
£ ) ™

& Ereignis-basiertes Gateway orﬁ:ier

L]
@ Paralleles Gateway : E

' .

. : Conf}fmatlon P "

@ Inklusives Gateway H - - p o Customer

M Delivery Service Customer ; :
@ Komplexes Galeway 7 Customer Delivery Service
b Artafakia

A Ask for delivery — Deliver pizza
’ Obj O—. Order pizza — - ——  Handle payment —.O
} Daten Objekte
b Start-Ereignisse — . Pizz.eria y \ Deli\.rery: Service L ) )
} Eintretende-Zwischen-Ereignisse ~ o g l.. Pizzeria .-J
———— )
Reguest -

b Enda-Ersignisse Pizza
b Choreographie Pizzeria
» Konnektoren \_ Delivery Service
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m How can we design innovative products
(Like the i1Pod, or a really cool process)?

m Design Thinking

U
U
U
U

O

' N

Out of the box thinking > N é !

>

Interdisciplinary groups

Many rough prototypes 6
Many feedback cycles t

Tangible prototypes play an important role
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State of the Art
In Process Modeling Projects
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H Aspects to investigate

* level of involvement

* level of self-correction and refinement
« discussion and agreement

* model granularity

[TBPM: ER-BPM 2009]
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higher acceptance & consensus
* measured by objections to the result

higher self-correction rate

* measured by clarifications during
interview

Hasso
 Plattner
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better process model understanding

 measured by comprehension
guestions

better information recall (interviewer)

* measured by #details recalled

about the interview

experiment group
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Architecture |

Stencil
validation, simulztion, ...

OR?X

SERVER

Server
furetinnality

Import, export,
transformation,

Process Model Storage
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Editor
{Firefox 2 and 3)
Server
{Apache Tomeat 8}
Database
(PostgreBOL 6.3)
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Architecture I OR}"’X ﬂ

Oryx Editor
m Canvas, Palette, Properties

31

Language Definitions, Stencil Sets
m Graphical notational elements and syntax rules

Sample Extensions
m Import, export, simulation, syntax checks
m New Languages, e.qg., EPC, Petri nets

Oryx Server
m Storing and managing models
m Access control and authentication (OpeniD)
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User

Om ﬂ Hasso
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1 -
icirltecoeLuic 111 Institut
Browser O /_\
Oryx Editor O
Multiple IanguagesJ Oryx A Model
Server w1 Repository
Language Def"
(Stencil Set)
O O Feature extensions
T
O Plugins O \
L Data portability
Model Data

)

Other systems
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Process

Languages

= BPMN

m iBPMN

m EPC

Petri nets

m Workflow

nets

diagrams

m XForms
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create your own stencil sst, supperiing your faverite modeling language. Are you stil
reading this page? S ~aditns -
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e Signhavio Process Editor
m Uses components of Oryx system
m Signavio provides completely new designed backend
m Professional support

e Signavio GmbH, Berlin
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Sample Collaboration

A Discuss Diagram "Telecom ...
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SIGNAVIO

Revision 1 2

gero.decke gnavio. carm

"gero.decker@signavio.com”

remarked 1 day ago about Revision 1 on the
Task (Connect phone lin...)

What if the set-top-box has not arrived yet?

"gero.decker@sighavio.com”
remarked 15 hours ago about Revision 1 on the
Lane (Tech Service)

It rright be beneficial if Tech Service gets to know earier
about & customer. That helps in organizing the service
farce.

Revision 2

Task

Indeed, | have also experienced this problem! In sarme
cases, the technician must be sent out a second time.

(5]
2 Reserve
) phone line
Send out
E t set-top-box
o | E
e =)
=g
== i
e Connect Order
phone line services
@
L]
2
2 Connect phone |
- ine at customer's
A -
= X
“gero.deckerdsignavio.com™ (1): What if the set-top-
box has not arrived yet?
“mathias.weske@hpiuni-potsdam.de™ 2): Indeed, |
have also experienced this problem! In som...
=0 we should synchronize the process befare
sending out the technicianl|
4
Submitl
\ J

A

Suhmitfl
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Signavio-Oryx Academic Initiative

Welcome to the Signavio-Cryx Academic Initiative! Are you a student, lecturer or
researcher?

Academic process modeling
platform-sign up now!

L R

* Use the web-based process modeling platform free of charge.
Sign up for the platform and start using it.

« lse the BPMN teaching package in your university courses.
Access the package through the modeling platform.

« Build your own research prototypes through the Open Source project Oryx.
Learn more about Oryx.
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Design and
Collaboration drive
BPM research!

Business Process Technology

Hasso Plattner Institute at U Potsdam
P:+49(0)331-5509-191

E: Mathias.Weske@hpi.uni-potsdam.de
W: http://bpt.hpi.uni-potsdam.de

Thank you very much for your attention !



