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BPEL: OrchestratingBPEL: Orchestrating
XML Web ServicesXML Web Services

Hugo Brand
Principal Product Sales Consultant
Oracle Application Server

Belgium
hugo.brand@oracle.com

Agenda
• What is SOA? Examples
• Introduction to BPEL
• Demo

“ SOA and BPEL extend the reach of the application server 
platform to service-based, process-centric applications.”

BPELBPEL: orchestrating XML Web Services: orchestrating XML Web Services
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What is SOA?What is SOA?
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Reduce friction, enhance visibility, thrive on change
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“ a legacy application is an application that runs”

Hugo Brand
Oracle
at J-Fall 2004, NL JUG

What is SOA?What is SOA?
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Service-enable existing applications and
Build applications that expose services
(that are prepared to become legacy...)
• Decouple (Service) Interface from (Service) Implementation

• Service Interface is the contract between Services and Service Consumers
• Services encoded using WSDL are Web Services
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Assemble services to build the application...
• Promotes Declarative, Model Driven Development: Platform and Language Neutral
• Process-Oriented Orchestration

Loosely Coupled Model Driven

AsynchronousProcess Centric

Maturing Standards

Self-describing

SOASOA
Core principlesCore principles

Service-enable existing applications and
Build applications that expose services
(that are prepared to become legacy...)

• Using standards: J2EE

Assemble services to build the application...

• Using standards: BPEL

Loosely Coupled Model Driven

AsynchronousProcess Centric

Maturing Standards

Self-describing

SOASOA
Core principlesCore principles
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The Basics are The Basics are readyready ……

WSDL

Web ServiceWeb ServiceWeb Service
Client

Web Service
Client

Points to 
description

Describes
Service

Finds
Service

Invokes with
XML Messages

SOAP

UDDI 
Registry

Points to 
service

J2EE 1.4 is J2EE 1.4 is readyready … … 

Description
Java APIs
for XML

Java API for XML Registries

Java API for XML Remote Procedure CallJAX-RPC 1.1

SAAJ 1.2

Java API for XML Data Binding

SOAP API for Attachments in Java

JAXP

JAXB

JAXR

Java API for XML Parsing

Stateless Session EJB Endpoint  ModelEJB 2.1

Web Services Deployment ModelJSR 109
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The iThe interoperabilitynteroperability is proved...is proved...

• WS-I
– Profiles
– Best practices
– Testing 

• SOAPBuilders
– WSDL 1.1
– SOAP 1.1
– RPC/encoded, Doc/literal

Links to 
Specs

WSWS--I ProfileI Profile

Conventions
and Best
Practices

Web Services Meet Business Web Services Meet Business 
ProcessesProcesses

Web 
Service 1

Web 
Service 2

Web 
Service 3

Web 
Service 4

Web 
Service 5

Web 
Service n

Secure
Reliable

Secure
Reliable

Secure
Reliable

Secure
Reliable

Secure
Reliable

Secure
Reliable
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Recent History of Business Recent History of Business 
ProcessProcess StandardsStandards

2000/05

XLang
(Microsoft)

2001/03

BPML
(Intallio et al)

2001/05

WSFL
(IBM)

2001/06

BPSS
(ebXML)

2002/03

BPEL4WS 1.0
(IBM, Microsoft)

BPEL4WS 1.1
(OASIS)

2002/06 2003/01

WS-Choreography
(W3C)

2003/04

WSCI
(Sun et al)

WSCL
(HP)

2002/08

Example: Cell Phone ActivationExample: Cell Phone Activation

Application for the provisioning and activation of cell phone plans
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Example: Prescription ProcessingExample: Prescription Processing

Streamline the processing of 200M prescriptions per year
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A Consistent Set Of RequirementsA Consistent Set Of Requirements
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Java Services (EJB)

Messaging Destinations (JMS)

User Tasks

Web Services (Sync and Async)

Legacy Applications (JCA, adapters)

Orchestration

Connectivity
Heterogenous Back Ends
Silos of API and mechanisms
Opaque/heterogeneous data definitions
Synchronizing multiple data stores

Orchestration
Asynchrony, Flow Coordination, Data 
Transformation, Compensation, Version Control, 
Auditing  

Scalability
Unpredictable loads
Asymmetric performance capabilities

Management and Security
Access control, Encryption, Logging, Metering
Independent of the service

Interaction/Access
Catalog, Customization, Access
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Introduction to BPELIntroduction to BPEL

• Markup language for composing a set of discrete 
services into an end-to-end process flow

• 10+ years of research and development from 
Microsoft (XLANG) and IBM (WSFL, FDML)

• The best integration solution for XML and Web 
services but also Java, JCA and JMS.

• Rich support for async interactions, parallel 
processing and exception management.

• Leverages XML Schema, XSLT, XML Query, 
WS-Security, WS-Addressing and WSIF.

• Composability: A process flow is automatically 
a service. 

Gartner believes that BPEL will 
emerge as the leading industry 
standard for Web service 
orchestration and coordination 
of business processes.

- David Smith, Research Vice President 

and fellow, Gartner

“

”

BPEL is the future of the 
integration space in my 
view…Why? Because the value is 
so much higher when you provide 
not only a way to integrate 
applications, but also a way to 
create services from them and put 
them into business processes

- John Rymer, Vice President, Forrester 
Research, Inc. 

“

”

BPEL by ExampleBPEL by Example
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“How do I implement, compile, deploy and run my first BPEL Process? I would 
like that BPEL Process to generate and return a greeting”

Introduction to BPELIntroduction to BPEL
Use caseUse case
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Introduction to BPELIntroduction to BPEL
BPEL ConceptsBPEL Concepts
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<process> is the top level element<process> is the top level element

<partnerLink>, channel use to 
interact with client (and services 
integrated in process)

<partnerLink>, channel use to 
interact with client (and services 
integrated in process)

<variable>: reference to an XML 
message receive or sent to the 
<partnerLink>s.

<variable>: reference to an XML 
message receive or sent to the 
<partnerLink>s.

Process flow: sequence of activities 
defining the process logic.
Process flow: sequence of activities 
defining the process logic.

Initiate a new instance of the 
process when a process request is 
received

Initiate a new instance of the 
process when a process request is 
received

Create and assign greeting to 
output message.
Create and assign greeting to 
output message.

Send synchronous reply to client 
passing output variable as response
Send synchronous reply to client 
passing output variable as response

Introduction to BPELIntroduction to BPEL
BPEL Source codeBPEL Source code

“How do I invoke a synchronous credit rating web service from
within a BPEL process?”
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Introduction to BPELIntroduction to BPEL
Use caseUse case
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Introduction to BPELIntroduction to BPEL
BPEL ConceptsBPEL Concepts
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<plnk:partnerLinkType name="CreditRatingService">
<plnk:role name="CreditRatingServiceService">

<plnk:portType name="tns:CreditRatingService" />
</plnk:role>

</plnk:partnerLinkType>

<partnerLinks>
<partnerLink name="creditRatingService"

partnerLinkType="crs:CreditRatingService"
partnerRole="CreditRatingServiceService"/>

</partnerLinks>

<?xml version="1.0" encoding="UTF-8"?>
<bpel-process src="LoanFlow.bpel LoanFlow.wsdl">
<properties id="creditRatingService">

<property name="wsdl-location">
http://localhost:9700/orabpel/default/CreditRatingService?wsdl
</property>

</properties>
</bpel-process>

Extract of the Credit Rating WSDL file

Extract of LoanFlow.bpel

Extract of LoanFlow’s deployment descriptor – bpel.xml

Introduction to BPELIntroduction to BPEL
BPEL Source codeBPEL Source code
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<partnerLink>Reference to the 
service we will be calling
<partnerLink>Reference to the 
service we will be calling

<variable> Reference to the XML 
documents that will be exchanged
<variable> Reference to the XML 
documents that will be exchanged

Introduction to BPELIntroduction to BPEL
BPEL Source codeBPEL Source code

Copy SSN from input of process to 
document sent to the service
Copy SSN from input of process to 
document sent to the service

Copy rating value from service 
response to the output of the BPEL 
process

Copy rating value from service 
response to the output of the BPEL 
process

Invoke CreditRating serviceInvoke CreditRating service

Introduction to BPELIntroduction to BPEL
BPEL Source codeBPEL Source code
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“American Loan exposes a web service that can take anywhere from a couple of 

minutes to a couple days to process a loan application into a loan offer. How can I 

leverage that asynchronous loan processor service as part of my BPEL Process?”
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Introduction to BPELIntroduction to BPEL
Use caseUse case
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WS-Addressing Header:
• callback location
• correlation id (relatesTo)

WS-Addressing Header:
• callback location
• correlation id (relatesTo)

WS-Addressing Header:
• correlation id (relatesTo)
Note 1: The correlation id allows the BPEL server to know which 
instance of the process is waiting for this callback messages.

Note 2: The alternative approach is to use content-based 
correlation using <correlationSet> 

WS-Addressing Header:
• correlation id (relatesTo)
Note 1: The correlation id allows the BPEL server to know which 
instance of the process is waiting for this callback messages.

Note 2: The alternative approach is to use content-based 
correlation using <correlationSet> 
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Introduction to BPELIntroduction to BPEL
BPEL ConceptsBPEL Concepts

Initiate async. web serviceInitiate async. web service

Wait for asynchronous callbackWait for asynchronous callback

Introduction to BPELIntroduction to BPEL
BPEL Source codeBPEL Source code
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“Given that AmericanLoan and UnitedLoan can take up to 5 days to process a 

loan request, is it possible to invoke those services in parallel?”
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Introduction to BPELIntroduction to BPEL
Use caseUse case
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Introduction to BPELIntroduction to BPEL
BPEL ConceptsBPEL Concepts
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Use <flow> to define parallel 
branching
Use <flow> to define parallel 
branching

This is one branchThis is one branch

This is a second branchThis is a second branch

Introduction to BPELIntroduction to BPEL
BPEL Source codeBPEL Source code

“I have a Customer Entity Bean that allows me to 
retrieve a SSN based on an email id. How can I 
invoke that bean from within my BPEL process?”
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Introduction to BPELIntroduction to BPEL
Use caseUse case
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There are 3 solutions to this problem:
• Wrapping the Java component into a full blown web service using 

JDeveloper or Axis

• Using the WSIF Java Binding

• Using the Java BPEL exec extension (<bpelx:exec>)

Introduction to BPELIntroduction to BPEL
Java integrationJava integration

<bpelx:exec>
1. BPEL Extension which allows developers to embed a snippet of Java 

code within a BPEL process

2. When the <bpelx:exec> is reached, the server executes the snippet of 
Java code (within its JTA transaction context)

3. A set of built-in methods allow developers to read and update scope 
variables, instance metadata and audit trail

4. XML Façade can be used to simplify DOM manipulation

5. Java exceptions are converted into BPEL faults and bubbled into 
BPEL process

6. The snippet can propagate its JTA transaction to session and entity 
beans that it calls

Introduction to BPELIntroduction to BPEL
BPEL ConceptsBPEL Concepts
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<bpelx:exec allows you to embed a Java snippet 
within a BPEL process
<bpelx:exec allows you to embed a Java snippet 
within a BPEL process

Use getVariableData built-in method to access 
scope variables. Use XML Façade to simplify 
DOM manipulation.

Use getVariableData built-in method to access 
scope variables. Use XML Façade to simplify 
DOM manipulation.

Look up entity bean.Look up entity bean.

Log SSN to audit trail of this instanceLog SSN to audit trail of this instance

Catch and log any potential exceptionsCatch and log any potential exceptions

Introduction to BPELIntroduction to BPEL
BPEL Source codeBPEL Source code
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Loan Flow DemoLoan Flow Demo
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The Oracle BPEL Process ManagerThe Oracle BPEL Process Manager

BPEL Console

M
A

N
A

G
E

J2EE Application Server
(Oracle AS, WebLogic, JBoss, WebSphere)

Core BPEL Engine 

WSDL Binding Built-in Integration Services

File, FTP

Web Service

Java, JMS, JCA

Database

XQuery XSLT User
Tasks

BPEL

Eclipse, JDeveloper

BPEL Designer

Oracle DB

BPEL Process Manager

BPELJ

Dehydration Store
(Oracle Database)

iWay

Enterprise-strength infrastructure for designing, deploying and managing BPEL 

business processes.

• Comprehensive and native
BPEL implementation

• Easy-to-use modeling tool

• Scalable and reliable engine

• Flexible binding framework

• Rich management and 
monitoring

• Support for Oracle AS, 
WebLogic and WebSphere

• Get up and running in less 
than 15 minutes!

What is SOA?What is SOA?
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Longer Term IssuesLonger Term Issues
PoliPoliciecies, Choreography, s, Choreography, QoSQoS and Manageabilityand Manageability

M
an

ag
em

en
t

Clients/Remote Portlets

SOAP, WSDL, UDDI

Policy 

Addressing

Orchestration

Choreography

Reliability Transactions Events

S
ecu

rity

Politics of Web ServicesPolitics of Web Services
Consensus? Utility?  Interoperability?Consensus? Utility?  Interoperability?

• Addressing
– WS-Addressing
– WS-MessageDelivery

• Policy
– WS-Policy

• Reliability
– WS-Reliability

– WS-ReliableMessaging

• Transactions
– WS CAF

• Context, Transaction,
Coordination

– WS Transactions
• Atomic, Business Activity, 

Coordination

• Choreography
– Relationship to BPEL

• Management
– WSDM, WSRF
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Choreography versus OrchestrationChoreography versus Orchestration

PO Request

PO Acknowledgement

PO Response

Choreography – The observable public exchange of messages

Public Process

Send 
PO

Receive PO 
Ack

Receive PO 
Response

Transform

Transform

Receive 
PO

Send PO Ack

Receive PO 
Response

Transform

Transform

Organization B Internal ProcessOrganization A Internal Process

Service-enable existing applications and
Build applications that expose services
(that are prepared to become legacy...)

• Using standards: J2EE

Assemble services to build the application...

• Using standards: BPEL

Loosely Coupled Model Driven

AsynchronousProcess Centric

Maturing Standards

Self-describing

SOASOA
Core principlesCore principles
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JavapolisJavapolis

JavapolisJavapolis

• Metropolis (Antwerp)
• 13-17 December

– 13-14 December: University
– 15-16 December: Tech conference
– 17 December: Business Day
– 40 B.O.F sessions (6pm til 10pm)
– Exhibition
– A party, a Movie, ...
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JavapolisJavapolis

• Adrian Colyer (AspectJ)
• Rod Johnson (Spring)
• Erich Gamma (Eclipse)
• Joshua Bloch and Neal Gafter (J2SE 5.0)
• Gavin King (Hibernate)
• Linda DeMichiel (EJB 3.0 spec lead)
• Robin Roos (JDO expert group)
• Edwin Khodabakchian (BPEL, Collaxa/Oracle)
• Craig McClanahan (Struts + JSF spec lead)
• Rick Ross (javalobby)
• Cedric Beust (Google)
• Jan Baan
• Marc Fleury (Jboss)
• ... many more !!!

JavapolisJavapolis

http://wiki.javapolis.com


