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BPEL

A Step by Step Guide:
Model-Driven Generation
with
Enterprise Architect

This document will teach you how to use the Business Process
Modeling Notation (BPMN 1.1) as a visual approach to producing
BPEL code within Enterprise Architect. A “Hello World” example is
used to illustrate how to generate BPEL and WSDL code

automatically from BPMN.
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Introduction

Business Process Execution Language (BPEL) is used to define the execution of a business process
using web services. Before you implement a business process using BPEL, a business analyst will
typically define the process using an easy-to-read visual notation. An example of such a notation is the
Business Process Modeling Notation (BPMN), which is an OMG standard and used in Sparx Systems
Enterprise Architect to automatically generate BPEL.

What You Will Learn
After reading this document you will learn how to:
« create a BPEL Process and a corresponding WSDL.
« use BPMN 1.1 to represent business processes in a work flow.
«  create a web service (Synchronous WSDL Messaging Schema).

» generate BPEL code, based on a BPMN 1.1 diagram in Enterprise Architect.

What You Will Gain
This report will allow you to:
» model and define business processes that interact with external entities.
+ define business processes using an XML based language.

« develop a faster, model-based approach for generating BPEL from business process models.

This Quick Start Guide has been written under the following assumptions:
*  You have a copy of Enterprise Architect installed
(Ultimate or Business & Software Engineering).

»  You have a basic understanding of BPEL, Web Services and Enterprise Architect.

For more information on BPMN go to:

http://www.bpmn.org/
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Getting Started with Business Process Execution Language

BPEL Overview

Business Process Execution Language (BPEL) defines the behavior of a Business Process based on the
interactions between the Process and external entities. This interaction occurs through Web Services and
uses WSDL 1.1 to represent the interfaces exposed by the Process to the outside world.

BPEL in Enterprise Architect

Enterprise Architect uses BPMN 1.1 as a graphical front-end to capture BPEL 1.1 Process descriptions
and uses the mapping specified in the BPMN 1.1 specification to generate BPEL.

Hello World BPEL

Let us create a simple Hello World BPEL, which will reply with the message “Hello World” when
invoked. To create this BPEL, we need to:

1. Create a BPEL Process.
2. Create a WSDL for this BPEL Process.
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Creating a BPEL Process

We will use the built-in BPEL Model template as a staring point for creating our Hello World BPEL.
This template will create a sample BPEL model structure, which can then be modified to suit our
example.

1. Open/Create an EAP file
2. Right-click on the root node in the Project Browser — Add a New Model using Wizard

Project Browser

Bla%E h B-&- + ¥

Package Control k
Set A5 Snapshok Package

Expart Package in R.aw Format

Rename Model, .
Q Mew Model {root node). ..
Mew View, .,

] Add a Mew Model using Wizard. ..

‘# Fin £5] Add a New Model using Wizard...

Exp Add a new model (package) to the
current projeck using a predefined UML or
ol Technology pattern

Irmpart Model Fram $MIL.. Chel+alk+1
iy Export Model to xMIL.. Chrl+al+E
% Rich Text Format (RTF) Report... Fa

HTML Repart..,, Shift+F8

Diagrams Only Report, ., Ckel+3hift+Fa

Copy Reference »
Help...
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In the Select model(s) dialog, select BPEL Model

S5elect model(s) rg|
Select modelis) ko add to your project Select From: |C|:|mm|:|n V|
Technology Mame

1 <defaule> ?M

». MDi3 Technology For TOGAF | Business Pracess

miwe TCOMIY [ Requirements

S SwskermZ |E| | UseCase

M verilag F5 | Domain Model

Wil wHoL S | Class

|:| | Database

BPEL 1.1 Generation Model

[ all ” Mone ] Ik H Cancel ” Help ]

NOTE that the Select model(s) dialog can also be invoked by clicking on the New Model from Pattern
button in the Project Browser.

Project Browser w 0
ElmwEE % 3-8 3
= L Model

Mew Model from Pattern

Add a new model {package) to the
current project using a predefined UML ar
Technology pattern

Enterprise Architect will respond by creating a package called BPEL Model. This package will contain
a BPEL package structure used in Enterprise Architect. The BPEL Process stereotyped element
SampleBPEL Process represents the Process.
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SN EPEL Model
5 BPEL Model
_____________ A Process must start with a Start Event 5 tinaEl N _
= ] SupportingElements wiieb Services [ for BFEL & external entities |
sthrtEventt __| Assignments and other supporting elements |ike Assignments
] External_Participank gointo these packages

| sampleBPELProcess J

=)+ @ «BPELProcesss SampleBPELProcess

% 5, BPELProcessl
Activitel EFEL Process
e Q <«EndEventx EndEventl

(3 «StartEvents StartEventl

(23 aickivitws Activibyl
[ «Pool» External_Participant |
E:xternal Entities

o _____________ A Frocess must terminate with an End E\relﬂ

EndEveanti

Creating WSDL for the BPEL Process

For the Hello World BPEL, let us model the BPEL such that a response is issued when an external entity
invokes it. To model this scenario, we need to create a WSDL messaging schema that is Synchronous.

Right-click on SampleBPEL Process in the Project Browser — BPEL — Create WebService

x
BlimeiE  F-E- )
= gy Model
= [#F] BPEL Model
5. BPEL Maodel
__| SupportingElements
=T § <EPELProc ampleBPELProcess
#dd-In 3
EPEL Properties. .. EPEL L
zenerake BPEL... .
Properties. ..
Create \Web3ervice, ..
redte WERSRIIcE = Cuskom Properties. .. Ctrl+3hift+Enker
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Set the values for the Partnership Details tab in the Create Web Service dialog as shown:

Create Web Service [g|
\Web Service |Create Hew L |
Type |S';.-'nu:hru:unu:uus w |

Partnership Details |wE|:. Service | Input | Output

The interackion between this Web Service and the
BPEL Process will be modeled as a BPEL ParknerLink.

Give this interaction a

Mame | DisplayMessage |

Rale | Displayer |

[ Ik ] [Cancel] [Help ]

Set the values for the Web Service tab in the Create Web Service dialog as shown:

Create Web Service [Z|
Web Service |Create Mew " |
Type |Svnchrnnnus L |

Partnership Details | Web Service | Input | Output

WSDL Package |

Web Service Mame | DisplayMessage_WS

PortType | DisplayMassage_PT

Operakion | DisplayMessage_Opr

[ Ik ] [Cancel] [uelp ]
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Set the values for the Input tab in the Create Web Service dialog as shown:

Create Web Service E|
Web Service |Create Mew - |
Type |5ynchronous W |

Partnership Details | ‘Web Service | Input |Output

Message Mame | request| |

Properties

MName Type E]

[ [al'4 l [Cancel] ’ﬂelp l

Note that since we are going to use this message to invoke the Process, we have not created any
Properties for it.

Set the values for the Qutput tab in the Create Web Service dialog as shown:

Create Web Service g|
‘Weh Service |Create Mew v |
Type |Synchronous " |

Partnership Details | Web Service | Input |OUtDUt

Message Mame | response |

Properties
MNarmne Tvpe
message skring

[ [w]'s l [Cancel] [ﬂelp ]

Since we are going to return a reply using this message, a Property called message is created which will
hold a string - “Hello World” in our example.
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Upon pressing press OK, Enterprise Architect will respond by creating a BPEL specific Web Service
structure under the package SampleBPEL Process under SupportingElements:

ap
Bl P E h -8+ 3
= EE Model
= (%] BPEL Model
%, BPEL Model
= ] SupportingElements
Iil Assignments
] External_Participant
[} ==rmpl=EPELPI:
= «Participants DisplayMessage
= «webServices DisplayMessage_WwS
«Messager regueskt
=] «Messages response
i #Propertys message
[z (@ «BPELProcess» SampleBPELProcess
5 EPELProcess1
) «EndEvent= EndEvent1
(3 «StartEvents StartEventl
23 whckivitys Ackivityl
[ «Pools External_Participank

=

Modifying the BPEL Process to suit Hello World example

Now that we have defined our WSDL, let us modify the BPEL Process. Open the diagram
BPELProcess1 under SampleBPELProcess. StartEventl will start the BPEL Process when it receives a
request message. To enable StartEventl to receive a message, it should be of type Message. So, double-
click on this element and set its properties as shown:

Properties E|
Marne | SkartEventl |
Type
Trigger Tyvpe |Message w |

Details | fissignments

Implementation | Web Service |

Wb Service | DisplavMessage_ WS | Q

Message |request | .

UL [ ok | [ cancel | | telp |
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We will use EndEventl to reply to the message. Just like StartEventl, EndEventl should be of type
Message in-order to respond with a message. So, double-click on this element and set its properties as

shown:

Properties
Mame EndEvent1
Type
Result Type Message v
Details | assignments

Implementation | Web Service

Wweb Service DisplayMessage_ ‘WS Q
Message response
LML [ ok | [concel | | Hep |

3

Let us use Activityl to assign the “Hello World” string to the response message. For this, we need to
create an Assignment element and reference this element from Activityl. Enterprise Architect follows a
strict package structure and expects all the Assignments to be in the package Assignments under
SupportingElements.

Create a BPEL diagram under the package Assignments by right-clicking on the package — Add —

Add Diagram:

OSparx Systems 2010

g & B-E- 143

= g Model
=) %] BPEL Model

=

£5 BPEL Maodel
|__| SupportingElements
=

Add-In

& Properties...
Package Control

add & New Mode. selected package

Create a new diagram in the currently

(B
Eﬁ‘g Add Diagram. .. | ‘ Add N
% AddElement... helta
£ Add Package %3 add Diagram... st ChrAE+D
3

ing

Evild and Run
Imnpart/Expart
Transform Current Package

* v v v

Ctrl+Shift+H
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In the New Diagram dialog, select BPMN 1.1 in the Select From: field and BPEL in the Diagram
Types: field. Enterprise Architect will respond by creating a BPEL diagram called Assignments under
the package Assignments. Drag-n-drop an Assignment icon from the BPMN 1.1 Types section of the
BPMN tool-box into this diagram:

q l Toaolb I x
New Diagram §| — =
— tare toals... |
=/ BPMN 1.1 Core
Mame: |Assignmenls |
& Business Process
Tupe (& BPEL Pracess
Select Fram: e Diagram Types: I Activiey
I5 UML Structural £ BPMM (2 Start Event
I5i UML Behavioral = BPEL @ Intermediate Event
(& Extended O EndEwent
EE TOGAF Diagrans P
@ FEAF Diagrams St
I’ TOGAF_Businesstrchitecture L Pool
I5 TOGAF_Datatrchitecture = lane
EE Archirnate =| Data Object
[ BPMN 1.0 Group
EE BN 1.1 & BPEL diagram is used for creating BPMM models = Text Annotati
[a Mind apping fram which BPEL can be generated. Xt ANNCESIeH
@ SOMF =/ BPMM 1.1 Relationships
= rorea | SF
7 Sequence Flow
] T Message Flow
e [ (ELTE ] [ Gl <1 Association

= BPMM 1.1 Types
= cCondition

= Message

= Participant

= signal

= Transaction

= web Service

@  Property

=/ Common
S B A E

il

*
I
B

IF
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Set its values as shown:

Properties &|
Mame | Assignmentl |
Assin Time

Copy Fram

Trpe

Literal | Hello World |
Message | |
Part | |

Capy To

Message | rESpOnse |E]
Part | MEssage |
LML [ ok | [concel | [ Hep |

Back in the BPEL Process, double-click on Activityl and reference this Assignment as:

Properties X
Marne | Ackivityl |
Type | Task v |
Task Type |Hone v/
%M| Loop Details

Assignment]
ML [ ok | [ cancel | | telp |
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Now we are all set for generating BPEL. Open the Generate BPEL dialog by right-clicking on
SampleBPELProcess — BPEL — Generate BPEL:

= jeck Browser
BlEm¥E w F-8- 1+
= @Mndel
= [ BPEL Model
3, BPEL Maodel
] SupportingElements
(=] «EPELFro npleBPELFY
Add-In 4
BPEL Properties. .. | BFEL ,
Generate BPEL. .. | .
Propetties...
Create WebService. .,
s Srrmbmne Flmmmnkis e Chrl+Shift+Enker
Generate BPEL...
Generabe BPEL from BusinessProcess 4

In the Generate BPEL dialog press the Generate BPEL button:

Generate BPEL gl

BPEL Process | SampleBPELProcess |

File: Marne | C:\SampleBRPELPracess.bpel |[:]

Mamespace Details

Paool Mamespace Prefix
DefaultPool {SampleB, ..  hitp:/fexamplelRI comibpel bp

[wiewrEL | [GenerateBPEL | [ close | | Help |

Enterprise Architect will respond by creating a BPEL and WSDL file.
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Snapshot of the BPEL file

<?xml version="1.0"7%>
<bpel:process nawe="SampleBPELProcess"
abstractProcess="no"
gqueryLanguage="XPath 1.0"
suppressJoinFailure="no"
enab leInstanceCompensation="no"
targetMlamespace="www. samplebpelprocess . com"
xmwlns:bpel="http: f/schemas.xmlsoap.oryfws/2003/03 /husiness—processf"
xmlns:sh="www.samplehbpelprocess.com"
®wlns:bhpw="winr.samplebpelprocess . comfwsdl" >

<bpel:partnerLinks:
<bpel:partnerlink name="MsgDisplayer" partnerlLinkType="sh:MsgDisplayer LT" myRole="MsgDisplayer" />
</bpel:partnerLinks>

<bpel:variables>
<hbpel:variable name="reguest"' messageType="sh:regquest" />
<hpel:variable name="response" messageType="sh:response" />
</bpel:variahless>

<hpel:sequence:
<bpel:receive name="StartEventl" createlnstance="wes" warisble="reguest"
parcnerLink="MsgDisplayer" portType="sh:DisplayMessagePT" operation="DisplayMessagelpr" />
<bpel:sequences
<hpel:assign>
<bpel:copys
<bpel:from>Hello World</hpel:from:-
<bpel:to varishle="response" part="message"/>»
</hpel:copys
</hpel:assign>
<hpel:empty nsme="Activityl" />
</bpel:sequence>
<hpel:reply name="EndErventl" varishle="response" partnerlLink="MsgDisplayer" portType="sh:DisplayMessagePT"
operation="DisplayMessagelpr" />
</bpel:sequences
</bpel:process:>
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Snapshot of the WSDL file

<?xml wversion="1.0"2>

<wsdl:definitions name="S5ampleBPELProcess"
cargetiNamespace="www.samplebpelprocess . com"
xmlns:wsdl="http:/fschemas.xmlsoap.orgfwsdl/"
xmlns:sh="www.samplebpelprocess . com'
xmlns:plink="http:f/schemas.xmlsoap.orgfwsf2003/05/partner-1ink/"
xmlns:xs="http: ffwwrwr.w3.org/2001 /XMLSchema" >

<wsdl:types/ s

<ysdl:message name="regquest"/ >
<wzdl:imessage n=aune="response" >

<yadl:part name="message" type="ws:string"/:>
</ uadl imessages>

<wsdl:portType name="DisplayMessagePT" >
<wsdl:operation name="DisplavMessagelpr":>
<wadl:input name="request" message="sh:request"/:>
<wadl:output name="response" message="sh:response' />
</wsdl:operations>
</uadl:portTypes

<plink:partnerlLinkType name="MsyDisplayer LT":>
<plink:role name="MsgDisplayer':>
<plink:portType name="sh:DisplayMessagePT" />
</plink:rolex
</plink:partnerLinkType>
</wsdl:definitions>
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Section Review

What have we learned?

The BPMN notation is easily understood by business professionals, analysts and IT developers alike.
You can use Enterprise Architect to leverage visual BPMN models to create executable web services
that orchestrate and manage a series of business processes.

BPEL allows you to co-ordinate a number of different web services to achieve a particular business
objective. The numerous benefits of using BPEL include platform and vendor independence,
information exchange, common understanding amongst technical and business users, excellent
orchestration and a flexible solution that can be easily scaled.

Enterprise Architect helps you improve productivity by automatically generating BPEL code, while also
enhancing communication and providing greater understanding by using BPMN as an industry standard
visual notation.
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