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Bernd Riicker camunda

The Business Proce:

\War hin irh?
VvvVveol ML Tul .

 Berater, Trainer, Coach
o Softwareentwickler
« Committer im JBoss JBPM-Projekt

e Themen: BPM, SOA, Process Execution
(jBPM, BPEL, XPDL, ...), Java EE

« Eigene Trainings zu Process Execution,
BPMN, BPM-Software, ...

Bernd Riicker / bernd.ruecker@camunda.com / 2



The Business Proce:

Agenda camunda

* Einfuhrung BPM (Business Process Management)
* Die Process Virtual Machine (PVM)

« |BPM jPDL 3

Beispielprozess mit Demo

Fazit

Bernd Riicker / bernd.ruecker@camunda.com / 3



The Business Process Company

Geschaftsprozesse & Software camunda

Kunden SAP
Komponente Server
D
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The Business Process Company

Ein ,digitaler* Prozess camunda

A Durchlaufzeit

Task Service Task
Zuweisung Aufruf Zuweisung

Process Engine

Human Workflow EAI Human Workflow
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Process Execution camunda

The Business Process Company

Business Process Engine
1.) Aufgabe erzeugen 1.) System aufrufen / Message
2.) Aufgabe abschliel3en 2.) Asynchrone Antwort als Message
Client Tasklist Externes
System

Process Execution Enginel
Transaction / Request

|
[ |

I
I
Zeit I
' > |
( Y |
process execution I
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e o e o = = = = ]
O_9 Task Service Task @
Zuweisung Aufruf - Zuweisung
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Integration: BPM & SOA camunda

The Business Process Company

Business

Process
View
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Business Process Engine camunda

The Business Process Company

Middleware fir Geschaftsprozesse
'.JIULU\J\JU
gi l
Business Analyst Sachbearbeiter -
— Aufgaben-
:\ Verwaltung
Vv v I
a Prozess- Prozess- <> Fremd-
q > | definitionen Ausfihrung Anwendungen
Entwickler \/
Prozess- - : a
Administration | «—— >
Logs q
Administrator
Persistenz
Definition Laufzeit
Business Process Engine (BPM-Engine)
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Was leistet die Business Process Engine camunda

The Business Process Company

Faatiirac
I VALUIl bV

* Versionierung, Persistenz & Interpretation von
Prozessmodellen

« Steuerung & Persistenz von Prozessinstanzen

« Task-Management

+ Wait-States

* Prozesskontext (Variablen zu Prozess speichern)
* Einbindung externer Services

* Verwalten von Ereignissen (z.B. Timeouts)
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Process Execution Languages camunda

The Business Process Company

Standards
BPEL YAML

UML
Wissenschaftlich

Fachliche Notationen

BPMN

Bernd Riicker / bernd.ruecker@camunda.com / IO




camunda

The Business Process Company
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Motivation Process Virtual Machine camunda

The Bus ss Company

JBoss PVM

» Es existieren verschiedenste Prozessausfuhrungs-
sprachen (Process Execution Language)
— BPEL, XPDL, jPDL, DSL's, ...

« Es gibt nicht die perfekte Sprache
« Koexistenz von verschiedenen Sprachen erlauben
« Sprache nach Problem auswahlen

- Grundfunktionalitat Prozessmaschine in PVM

jB PM

NS E—— N—

Process Virtual Machine (PVM)

-




JBoss PVM camunda

The Business Proce

Nac Prnialkt
1 1 I\NUL

» Gestartet 2007 durch JBoss (JBPM) und Bull
(Bonita & Orchestra)

 Gehostet bei JBoss, LGPL

 POJO-Kern: Interne Prozessreprasentation durch
Java-Modelle

* Persistenz austauschbar (Hibernate, EJB3)
 Lauffahig mit oder ohne Application-Server
« ,Library®, kann eigebettet werden

« Aktuell Alpha Version

i j B P M *-"ja_.:_!_;?' 2;%
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The Business Process Company

Konzepte & Kernabstraktionen camunda

nestediodes
*
\ leavingTransitions /
: SOUrCE * By
Node Transition
. arrivingTransitions
| destination *
behaviour |

I Executable

Verhalten uber
Sprache definiert
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Laufzeitverhalten camunda

The Business Process Company

Vo

More

children
=

parent
Execution 1.0 node _

- nestedhode: Node
- transition: Transithon

+ proceed(): void
+ setNestedNode{Node)
+ setTransition{ Transition)

Bernd Riicker / bernd.ruecker@camunda.com / 15



Verhalten von Nodes camunda

The Business Process Company

Einfaches Interface um Verhalten zu implementieren:

public interface Activity {
void execute(Execution execution) throws Exception;

}

Beispiel:

public class Display implements Activity {
String message;

public Display(String message) {
this.message = message;

}

public void execute(Execution execution) {
System.out.printin(mnessage);

}
}

Bernd Riicker / bernd.ruecker@camunda.com / 16



Verhalten von ,externen Nodes"” camunda

I_,.TEI The Business Process Company

Externes
System

public class StateActivity implements ExternalActivity {

public void execute(Execution execution) {
execution.waitForSignal();

+

public void signal (Execution execution, String signalName,
Map<String, Object> parameters) {
iIT (parameters!=null) {
execution.setVariables(parameters);

+
execution. take(signalName);

bs

s
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Beispiel: TaskActivity camunda

The Business Process Company

Z B iPNl Tae InAda ndar RPFEI PannlaArtivity Py
. . JI L 1TUVUVININUULUV UJUVUl WI | W SR | \I\JPIL’I_\ULIVIL.Y %
Tasklist

public class TaskActivity implements ExternalActivity { execute sigha

public void execute(Execution execution) {
// let"s use the node name as the task id
String taskName = execution.getNode().getName();
TaskComponent.createTask(taskName, execution);

}

public void signal (Execution execution, String signal,
Map<String, Object> parameters) {
execution.takeDefaultTransition();

}
}

1. Create task
m someone’'s |TASKS
tasklist

Ctask |

2. User task
completion

Bernd Riicker / bernd.ruecker@camunda.com / 18 triggers execution




The Business Process Company

Just an API — PVM definiert keine Sprache ~ ¢amunda

accept loan reguest

. reject
loan evaluation )

approve

wire the money

end

ProcessDefinition processDefinition = ProcessFactory.build()
-node('accept loan request').initial().behaviour(new WaitState())
-transition().to("loan evaluation'™)
-node(*'loan evaluation') .behaviour(new WairtState())
-transition("approve™).to(""'wire the money')
-transition('reject) .to("end")
-node(*'wire the money') .behaviour(new Display(*'automatic payment'™))
-transition().-to("end")
-node(*'end') .behaviour(new WairtState())
.done();
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Implementierung Wartezustand camunda
e Business Process Company
Beispielsweise der jPDL "State"
Activity
ExeCLte
External Activity
signal
WaitState public class WaitState implements ExternalActivity {
v public void execute(ActivityExecution execution) {
signal execution.waitForSignal();
+

public void signal (ActivityExecution execution,
String signal,
Map<String, Object> parameters) {
execution.take(signal);

}
}

Bernd Riicker / bernd.ruecker@camunda.com / 20



Events

Submit Web Sale

l

Sales Review

N T

AR T

« An Transitionen

public class Display implements Activity {

}

String message;

public Display(String message) {

this.message = message;

}

camunda

The Business Process Company

public void execute(Execution execution) {

System.out.printIn(message);

}

 Node-Enter / Node-Leave
 Prozess-Start/ Prozess-End

Bernd Riicker / bernd.ruecker@camunda.com / 21



Automatische Entscheidungen camunda

The Business Process Company

Nur" eine andere Art Activities @

good bad

creditRate ?
average

a b c

public class AutomaticCreditRating implements Activity {
public void execute(Execution execution) {
Iint creditRate = (Integer) execution.getVariable(*'creditRate');

iIT (creditRate > 5)
execution. take(''good™);
else iTf (creditRate < -5)
execution.take("'bad™);
eise
execution. take("'average™);

—> Durch Parametrisierung (gesteuert
uber die Sprache) kann jPDL- oder
BPEL-Entscheidung gebaut werden
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Execiution

STATE_CREATED
STATE_ACTIVE
STATE_INACTIVE
STATE_EMDED
STATE_CAMCELLED
STATE_SUSPEMDED
STATE_ABYNC

getDhid
gettame
netkey

netld
getModeMame
netsState
isActive
isLocked
isFinished
isEnded
isSuspended
cetPrioriy

Bernd Riicker / bern

OpenExecution

camunda

The Business Process Company

ActivityExecution

getProcessDefinition
gethlode

getvariable
setvariable
setariahles
hasvariahle
removetariahle
removelariahles
hastariables

getvariablekeys
getariables
createvariable
createvariable
getProcessinstance
oetParent
getExecutions
getExecutionshap
getExecution
hasExecution
hasTimers
petTimers
setPriority

getSubProcesslinstance

waitF orSignal
takeDefaultTransition

take

take

take

exacute

exacute

move

move

createExecution
createExecution
createExecution
createExecution
removeExecution
removeExecution
createSubFrocessinstance
createSubFrocessinstance
hedin3uhProcessinstance
hedin3uhProcessinstance
end

cancel

end

fire

addlog

getTransition

getExtension

setPriority
getPrevioushode
getPreviousTransition




Prozessstruktur camunda

The Business Process Company

nmnnecitinn armanlicht varecrhindanceta Pravacelennetriikkta
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CompositeElement |
*
o -nodes
ProcessDefinition Hode Transition
-SOUrCE -outgoing Transitions
*
-destination  -incamingTransitions
*

|'L|ce\—;.|? destination | | ] ] composite
‘ [ composite ] — S —
— J 71 )

' composite ] | 1 ‘
4,—>ﬁ .I |Q2 [ composite ]
~ ) .

e [ ‘

outer composite outer composite

inner composite inner composite

composite

initial
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Prozessstruktur mit Ordnung

public class Sequence implements ExternalActivity {

public void execute(Execution execution) {

List<Node> nodes = execution.getNode().getNodes();
execution.execute(nodes.get(0));

}

public void signal (Execution execution, String signal,
Map<String, Object> parameters) {
Node previous = execution.getPreviousNode();
List<Node> nodes = execution.getNode().getNodes();
Int previouslndex = nodes. indexOf(previous);
iInt nextlindex = previouslindex+1;
if (nextlndex < nodes.size()) {
Node next = nodes.get(nextindex);
execution.execute(next);
} else {
execution.proceed();
+
s
ks
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The Business Process Company

sequence

one
wait

two



Prozessstruktur mit Ordnung camunda

The Business Process Company

ProcessFactory.build(*'sequence™)

-.compositeNode(*'sequence™) . initial () .behaviour(new Sequence()) sequence
-needsPrevious() < one
-node(*'one') .behaviour(new Display(*'one™))

-node("'wait') .behaviour(new WaitState()) i
-node(*"two'") .behaviour(new Display(*'two™)) —
-.compositeEnd()
.done();

Node previous = execution.getPreviousNode();

- Vergleiche BPEL-Blocke
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Super Process
Execution
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Install Phone
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The Business Process Company

executed

: Transaction 2 -

. behaviar

behaviar not

| “generate pDF" / Execution
| executed
Transaction 1
Execution
Timer l
Behavior | create timer
e o
Yimex | cancel timer
servee )
——

F )
4 BExecution
5 -

Execute timer
behavior




Persistenz camunda

The Business Process Company

\iel
ol

D
2

Submit Web Sale ]

!

= B4
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Prozesssprachen camunda

The Business Process Company

Die PVM unterstitzt verschiedene Sprachen

« Unterstutzung fur Graphen & Blockstruktur

Sprache kann durch entsprechende Nodes
definiert werden

Fur Node-Typen wird Verhalten implementiert
(Activities)

Es wird geben

— XPDL: Nova Bonita

— JPDL: JBoss jBPM JPDL
— BPEL

Eigene DSL (Domain Specific Language) moglich
« MDSD-Ansatze denkbar
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JBoss jBPM jPDL camunda

The Business Proce

Nac Prnialkt
1 1 I\NUL

* Business Process Engine

* Proprietare Sprache ,jBPM Process Definition
Language” (JPDL)

* Aufbauend auf PVM

+ Klein und flexibel, leicht erweiterbar

 Aktuell in der Entwicklung (released 3.2, noch ohne
PVM), Fertigstellung bis Anfang 2009 geplant

« Java-Objekte als Prozessvariablen

Bernd Riicker / bernd.ruecker@camunda.com / 30



,Graph oriented programming” in JPDL 3 camunda

The Business Process Company

Der Prozess als gerichteter Grap
3UI INVITUWU LT I UPI |
g Node 1 Token
— — current
/ Node
A from to
I ] I < leaving . . arriviqg
1 = Transitions Transitions
[~ ..
[ ) J \ Transition
< [~
) <process-definition>
<node name=‘“serve client”>
<transition name=“ok’ to=‘“order” />
Process Process <transition name=“nok” to=*joke” />
Execution Definition </node>
<node name=‘“order’ />
==5tart State== T i1
Submit article <node name= JOke />

Token "o L
v eTaskcnode o, </Process-definition>

=l Check for dirty words
oK

== oo
]
* Add to pdf

==Fnd Slate==
end



The Business Process Company

Sprachbeispiel jPDL camunda
« Task-Node: Human Tasks / Aufgaben

o State: Wait-States

* Fork / Join: Parallelisierung

* Decision: Automatische Entscheidung

« Start-State / End-State e

« Super-State

of[0 =<FOri=>
* Process-State
T o ==Taak Modes= i “EFrOCess Stater=
: task sub-process
o
ohe ==Jojn=s=

* Eigene Node-Typen mit
Verhalten konnen
Implementiert werden

==F haf State== ==F haf State==
end-state1 end-state2
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iBPM & Java camunda

The Business Process Company

jBPM in a nutshell

« Einfache Java-API| zur Steuerung der Engine
— Prozessstart
— Aufgabenliste

e Aufrufen von ,User-Code"”
— definierte Stellen im Prozess
— Interface & Java-Klassen

Bernd Riicker / bernd.ruecker@camunda.com / 33



jBPM & Java camunda

The Business Process Company

iIRP
JuIi

1vi

JbpmConfiguration conf = JbpmConfiguration.getinstance();
JbpmContext context = conf. createJdbpmContext();

Processlinstance pi = context.getGraphSession().
findLatestProcessDefinition("'Ticket').createProcessinstance();
pi.getRootToken().signal();

List<TasklInstance> tasks = context.getTaskMgmtSession().
findTasklnstances(*'Vertrieb');
tasks.get(0).end("Ticket schliessen™);

context.close();

public class MyAction implements ActionHandler { \ I £
public void execute(ExecutionContext ctx) {
Object var = ctx.getVariable('var'); \‘ v/
result = service.doSomething(var); Submit Web Sale

ctx.setVariable("'result”, result);

}} l

Sales Review

F i i *

VAR TR
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Bernd Riicker / bernd.ruec
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camunda

The Business Process Company
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Prozess Deployment in jBPM 4 camunda

The Business Process Company

iIRPM in 2 niitfehall
Jl—ll Ivi 111 A 11u

c
S A NA ]|

« Java API

 Ant

* Eclipse-Designer
 Web-Console

* AdminClient

« MBean

 Alle Prozesse werden versioniert

* Action-Klassen konnen mit
deployed und versioniert werden
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N

Node

/

- <=Taak Noge=s
s Kundenbetreuer festlegen

ﬁ == hora==
Lipdate CEM

Transition

-

nichk Ok
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camunda

The Business Process Company

ﬁ ==5Star State==
StarnTicket

==lacislion==

Cal
Kundenbetreuer bekannt?

Task-Node

true

Spaeter weiterarbeiten

W ==lask Node==
= Problem bearbeiten

Problem geloest

==z Nodfe==
Mail an Kunden

==Sigla==
Warten auf Feedback
(0] 4

==Fhd State==
Ticket hearbeitet



Demoanwendung

|BPM Web-Console (JSF)

l

Geschaftsprozess

Action Action
JBoss jBPM (Webanwendung)

Zur Vereinfachung in
der Ubung: Pure Javal!

O== CRM
(@) s System Ticket
D System

Tomcat
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>

Prozesskontext
customerid 0815
ticketld 007

P (-

<<Service>>
CrmService

<<Service>>
TicketService

+ findCustomer:Customer

+ createTicket: Ticket

+ existCustomer:boolean + getTicket:Ticket
+ createCustomer:Customer
| i
] 1
1 1
Y Y
<<Entity>> <<Entity>>
Customer Ticket
+id:int +id:int

+givenname:String
+surname:String
+email:String

+ description:String
+ content:String
+ open:boolean
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camunda

The Business Process Company



camunda
The Business Process Company

DEMO




jBPM in der Architektur camunda

The Business Process Company

Finhattiina in ainana Anwandiinn
|—|||UULLU||3 1ni UItjUI IN 7 NTIVV LI IUUIla

* JBPM kann in eigene Java-Architektur integriert
werden

* Process Engine ist eigene Architekturschicht

 Domanenobjekte oder Referenzen als
Prozessvariablen

* Ansteuerung ext.

Zum Beispiel EJB-Container

Services im Prozess jBPMPDL g
) > »i
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CommandService
{ From command }

Attributes

Operations
public Object execute{ Command command )
|

\/

z=interface==

Command
{ From command }

Attributes

Operations

public Object execute JbpmContext jbpmContext )
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The Business Process Company

public class TasklnstanceEndCommand
implements Command {

public Object execute(JbpmContext jbpmContext) {

Tasklnstance tasklnstance =
getTaskInstance(JbpmContext);

iIT (transitionName == null) {
tasklnstance.end();

} else {
tasklnstance.end(transitionName);
+

return tasklnstance;



The Business Process Company

Beispiel: EJB3 + Swing camunda

| Swing-GUI EJB-Container

Command e mmary

> Service
SLSB

.' BPM-Engine

DD .

Webcontainer T

S / / l \ Command

l . Korrelation

. Fremd-

systeme
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camunda

The Business Process Company

create
message

call Web
Service

|

- read
Message message

Case
Management

start
process

pd

==Start State==
0 start

N
7

prepare
Paramete

signal
process

CreateCaseService

(:OJaseCompIetionService

Environment JBoss ESB
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= review

inweskigate
==htate== ignore
work on case
case closed

==Fnef State==
end

JBoss |BPM




Vergleich zu BPEL camunda

The Business Process Company

ifer (oder Tomcat oder Java SE)

jBPM (jPDL)

[

Human
Session  _, Task

Bean Mgmnt

EJB JCA JMS

WS
BPEL-Server
_ WS
Java ws/ lws N‘VS st
EJB-Containe .NET Human
Task
EJB  JMS, ... Mgl
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Praxiserfahrungen jBPM jPDL 3 camunda

The Business Proce

Arie dam Nahlkactrhan
F\UVY ULl TNAITLITINAaAuLlulivuvli

 Performance und Skalierbarkeit bei korrektem
Einsatz kein Problem

 Ohne Persistenz minimaler Overhead
* Relativ ,leichtgewichtig®, kleine Lernkurve
 Gute Dokumentation fur normale Probleme

* Auch in grolden Projekten und Unternehmen
eingesetzt

* Ach ja: Tooling (Designer und Webconsole) ist
verbesserungsbedurtftig ;-)
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Architektur camunda

The Business Process Company

"\ iBPM PvM

Hibernate / JPA

JVM

Sprache XY

PV

Hibernate / JPA

Produkt XY

| H
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Fazit & Ausblick camunda

The Business Proce

I
v

Roce PVM & iRPM 4
LIIVOV | VIV R JI_JI ivi =T

« PVM stabilisiert sich

« Sehr interessantes Konzept, Interesse auch
seitens kommerzieller Tool-Hersteller

* Im Java Umfeld ist JBoss jBPM sehr interessant

« ,Leichtgewichtig” und in verschiedensten
Umgebungen Lauffahig

« Erweiterbar und flexibel
* Vision und Roadmap vorhanden!

* Einige Verbesserungen in JBPM 4: Logging
konfigurierbar, Persistenz austauschbar, Control-
Loop, ...
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camunda

The Business Process Company

Fragen & Antworten

Bernd Rucker
Geschaftsfuhrer

Berater, Trainer & Coach
bernd.ruecker@camunda.com
+49 711 3278645

Unsere Themen

 Ganzheitliches BPM

* Prozessautomatisierung

« SOA, BPEL, XPDL, jBPM, Drools, ESB

« BPMN

« BPM-Toolauswahl

Unsere Leistungen

« Beratung

« Seminare

 Process as a Service
(Hosting)
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