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3a5: Understanding WSDL service interfaces in UDDI. . \ @ Session 3: Xpath & Xquery 4  Romi
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Y WSDL el Sl W_eb i e \®Session8: Lab 3: WSDL practice 3 | Aldasht
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e O€SSI10N 13: Component based service
' development/ WS composition (BPEL).

Session ILOs

After completing this module students will be
able to use business process execution
language BPEL.
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N EET Introduction

« A Dbusiness process specifies the potential
execution order of operations from [2]:

— A collection of web services
— The data shared between these web services

— Other issues involving which partners are involved,
how multiple services and organizations participate

e This especially allows:

— Specifying long-running transactions between web
Services.

— Increasing consistency and reliability for web
services applications.

PalGov © 2011 8



N5 Introduction, cont.

e To enable users to connect different
components even across organizational
boundaries In a platform- and language-
Independent manner, standards used:

— WSDL to describe the Web service.

— UDDI to advertise and organize Web services.
— SOAP to communicate with Web service.

PalGov © 2011



N5 Introduction, cont.

« BPEL allows specifying business processes
and how they relate to web services [2].

— Business processes specified in BPEL are fully
executable and portable.

— A BPEL business process interoperates with the
web services of its partners.

— BPEL supports the specification of business
protocols between partners.

PalGov © 2011 10



\\ General structure of a BPEL for web
“  service process

<process ...>

<partners> ... </partners>

<I-- Web services the process interacts with -->
<containers> ... </contailners>

<I- Data used by the process -->
<correlationSets> ... </correlationSets>

<Il- Used to support asynchronous interactions -->
<faultHandlers> ... </faultHandlers>

<I-Alternate execution path to deal with faulty conditions -->
<compensationHandlers> ... </compensationHandlers>

<I-Code to execute when ““undoing” an action -->
(activities)™

<l- What the process actually does -->

</process>

PalGov © 2011 11
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NS Partners

e The partners of business processes involving
web services often interact with.

e Partners are connected to a process In a
oilateral manner partner links [2].

e Process can use the partner link to speak to a
specific web service.

PalGov © 2011 13



W25 Partners, cont.

 Partners are one of the following [1]:
— Services that the process invokes only.
— Services that invoke the process only.

— Or services that the process Invokes and
Invoke the process

PalGov © 2011
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N ST Automation of Business Processes

* For efficient automation of business processes
through IT we need to:

— Provide a standardized way to expose and access
the functionality of applications as services.

— Provide an enterprise bus infrastructure for
communication and management of services.

— Provide Integration architecture between the
various services and existing and newly developed
applications used In business processes.

— Provide a specialized language for composition
of applications into business processes.

PalGov © 2011 15



Uneraesnon REIATION between SOA, web services, ESB, and
s S

Integration architecture: SOA (Service Oriented Architecture)

BPEL (Business Process

Business process composition Execution Language)

Communication of services

and management ESB (Enterprise Service Bus)

Functionalities exposed

_ Web services
as services

Java Enterprise Edition
Microsoft.NET

CORBA
Other legacy architectures

Enterprise information system

Source, [3]
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N7 EET \Web service context

e \Web services are a distributed architecture:

— The distributed computing paradigm started with DCE
(Distributed Computing Environment) RPC (Remote
Procedure Call), and messaging systems.

— Then the following emerged, distributed objects and
ORBs (Object Request Brokers), such as CORBA
(Common Object Request Broker Architecture), DCOM
(Distributed Component Object Model), and RMI
(Remote Method Invocation).

— Based on them component models, such as EJB
(Enterprise Java Beans), COM+ (Component Object
Model), .NET Enterprise Services, and CCM (CORBA
Component Model) have been developed.

PalGov © 2011 17
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BP example

Travel request

Client

P Airfare best offer selection

Employee
Employee name > Travel
Employee status Status Web
Service
Busin _ American
Process ) o , Web
for Travels |« Airfare availability and price !
Service
, Delta
Airfare request »|  Airines
_ Airfare availability and price Web
h Service

Source, [3]
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- BPEL: Important features

* Describe the logic of business processes through
composition of services

e Compose larger business processes out of smaller
processes and services

e Handle synchronous and asynchronous (often
long-running) operation invocations on Services,
and manage callbacks that occur at later times

 Invoke service operations in sequence or parallel

PalGov © 2011 20



N U5 BPEL: Important features, cont.

o Selectively compensate completed activities In
case of failures

e Maintain multiple long-running transactional
activities, which are also interruptible

 Resume Interrupted or failed activities to
minimize work to be redone

 Route incoming messages to the appropriate
processes and activities

PalGov © 2011 21



N U5 BPEL: Important features, cont.

e Schedule activities based on the execution time
and define their order of execution

o Execute activities in parallel and define how

parallel flows merge based on synchronization
conditions

PalGov © 2011 22
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.« BPEL for Service Composition

e Business process automation requires standards

e Also, requires a specialized language for
composing services Into business processes

 Composition of business processes should
support many process instances, long-running
processes, etc.

« The main goal of BPEL Is to standardize the
process of automation between web services.

PalGov © 2011 24



N\ e Composition of services in private processes,
™™ Orchestration

e A central process (which can be another web
service):
— Takes control over the involved web services

— Coordinates the execution of different operations on
the web services involved in the operation.

PalGov © 2011 25
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Orchestration

Orchestration
(co-ordinator)

Web service
1 1: Receive
AN
5: Fﬂiﬁeh;;-l\y\“
e
e
Web service 3: Invoke
3

Web service
2
2: Invoke
P
|~
af} H 'Qﬂ: Invoke
‘\{::ﬂ}
x‘x
Web service
n

Source, [3]
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N\ e Composition of services in public processes,
™  Choreography

e Each web service involved in the choreography
knows exactly when to execute Its operations and
whom to Interact with.

* Choreography is a collaborative effort focused on
exchange of messages In public business
processes

PalGov © 2011 27
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—  Choreography
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Web service
1
5: Invoke 1: Invoke
- T ™
S NG
e iy
Web service Web service
4 2
~ 3:Reply » -~
-
" e
4: Invoke _ 2: Invoke
Web service
3
Source, [3]
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N5 Developing BP with BPEL

« BPEL uses an XML-based vocabulary that
allows us to specify and describe business
processes.

« With BPEL, we can describe business
processes In two distinct ways:

— Executable business processes specify the exact
details of business processes and can be executed
by a BPEL engine.

— Abstract business processes specify only the public
message exchange between parties, without
specific details of process flows.

PalGov © 2011
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N SER Partner Links

 When we describe a business process in BPEL, we
actually define a new web service that Is a
composition of existing services.

 Developing BPEL processes requires a good
understanding of WSDL and other related
technologies.

e BPEL introduces WSDL extensions, which enable
us to accurately specify relations (partner links)
between several web services In the business
process.

PalGov © 2011 31



\

The Palestinian
e iles

BPEL process and its partner links

academy
S ' N
{ 4’({re~ceive:>> - Web
i , — e
Client < Partner Link | = ) Partner Link Service 1
_portType P portType |
| f:inml-m})’t"'!
(<invoke> ).
~—
— > W
Yy Partner Link ?h
) : > o Service 2
-d—
| -::mvuhe::-) iuﬂTwe |

L <reply> )

BPEL process as Web Service

Source, [3]
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N AT BPEL Core Concepts

« A BPEL process consists of steps “activities”,
e Two types: basic and structured activities.

e Seven basic activities:
1. Invoking other web services, using <tnvoke>

2. Waiting for the client to invoke the business process
through sending a message, using <receive>

(receiving a request)

PalGov © 2011
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W3R Basic activities, cont.

e Cont.:

3.

Generating a response for synchronous
operations, using <reply>

Manipulating data variables, using <assign>

Indicating faults and exceptions, using
<throw>

6. Waiting for some time, using <wait>
/. Terminating the entire process, using

<terminate>

PalGov © 2011 34
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ST BPEL structured activities

1.

Sequence (<sequence>) for defining a set of
activities that will be iInvoked In an ordered
sequence

Flow (<flow>) for defining a set of activities that
will be invoked in parallel

Case-switch construct (<switch>) for
Implementing branches

While (<while>) for defining loops

The ability to select one of a number of alternative
paths, using <pick>

PalGov © 2011 35
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N5 Simple BPEL process example

e Select the best insurance offer from several

 We first declare the partner links to the BPEL
process client (called client) and two

Insurance web services (called TnsuranceA
and 1nsuranceB):

PalGov © 2011 37
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Example, Cont.

<?xml version="1.0" encoding=""utf-8"7>
<process name="'lInsuranceSelectionProcess"

targetNamespace=""http://companyx.com/bpe
1/example/"

xmIns=""http://schemas.xmlsoap.org/ws/200
3/03/business-process/"

xmIns:bpws="http://schemas.xmlsoap.org/w
s/2003/03/business-process/"

xmIns:ins=""http://companyx.com/bpel/insu
rance/"

xmIns:com=""http://companyx.com/bpel/comp
any/" >

PalGov © 2011

38



W Example, Cont.

e The two Insurance web services (called ItnsuranceA and
INnsuranceB):
<partnerLinks>
<partnerLink name="client"
partnerLinkType=""com:selectionLT"
myRole=""InsuranceSelectionService' />
<partnerLink name="'insuranceA"
partnerLinkType=""Ins:insurancelLT*
myRole=""1InsuranceRequester""
partnerRole="1nsuranceService'/>
<partnerLink name="'insuranceB"
partnerLinkType=""Ins:insuranceLT"
myRole=""1nsuranceRequester"’
partnerRole="1nsuranceService'/>
</partnerLinks>

PalGov © 2011 39



W Example, Cont.

e Declare variables for:
— The insurance request (InsuranceRequest),

— Insurance A and B responses
(InsuranceAResponse,
InsuranceBResponse),

— The final selection

(InsuranceSelectionResponse)

PalGov © 2011 40



W Example, Cont.

<variables>
<I-- 1nput for BPEL process -->
<variable name="InsuranceRequest"
messageType=""Ins: InsuranceRequestMessage' />
<!-- output from iInsurance A -->
<variable name="InsuranceAResponse"”
messageType=""Ins: InsuranceResponseMessage''/>
<l-- output from iInsurance B -->
<variable name="InsuranceBResponse"”
messageType=""Ins: InsuranceResponseMessage''/>
<!-- output from BPEL process -->
<variable name="InsuranceSelectionResponse"
messageType=""Ins: InsuranceResponseMessage'' />
</variables>

PalGov © 2011



W Example, Cont.

* Finally, we specify the process steps:

— First we walit for the initial request message from the
client (<receive>)

— Then we Invoke both Insurance web services
(<invoke>) In parallel using the <fFlow> activity.

— The Insurance web services return the Insurance
premium.

— Then we select the lower amount
(<switch>/<case>) and return the result to the

client (the caller of the BPEL process) using the
<reply> activity.

PalGov © 2011 42
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Example, Cont.

<sequence>
<l-- Receive the Initial request from client -->

<receive partnerLink=""client”
portType=""‘com: InsuranceSelectionPT"
operation=""Selectlnsurance"
variable="InsuranceRequest"
createlnstance=""yes" />

PalGov © 2011
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Example, Cont.

<l-—- Make concurrent invocations to Insurance A and B --—>

<flow>
<I-- Invoke Insurance A web service -->
<invoke partnerLink="1nsuranceA"
portType=""Ins:ComputelnsurancePremiumPT"
operation=""ComputelnsurancePremium"
inputVariable=""InsuranceRequest"
outputVariable="InsuranceAResponse' />
<I-- Invoke Insurance B web service -->
<invoke partnerLink="1nsuranceB"
portType=""Ins:ComputelnsurancePremiumPT"
operation=""ComputelnsurancePremium"
inputVariable=""InsuranceRequest"
outputVariable="InsuranceBResponse' />
</flow>

PalGov © 2011
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Example, Cont.

<I-- Select the best offer and construct the response -->
<switch>
<case condition = "bpws:getVariableData
(" InsuranceAResponse”,
"confirmationData”,
“/confirmationData/ins:Amount*®)
&It;= bpws: getVariableData
(" InsuranceBResponse”,
"confirmationData“,
“/confirmationData/ins:Amount™)">
<l-- Select Insurance A -->
<assign>
<C0py>
<from variable="InsuranceAResponse" />

<to variable="InsuranceSelectionResponse' />
</copy>
</assign>

</case> PalGov © 2011
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Example, Cont.

<otherwise>
<I-- Select Insurance B -->
<assign>
<C0py>
<from variable="InsuranceBResponse" />
<to variable="InsuranceSelectionResponse" />
</copy>
</assign>
</otherwise>
</switch>
<l-- Send a response to the client -->
<reply partnerLink="client"
portType="'com: InsuranceSelectionPT""
operation="'Selectlnsurance"
variable="InsuranceSelectionResponse'/>
</sequence>
</process> PalGov © 2011
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During this module we have explained with
examples how to use business process execution
language BPEL; the following subject have been
covered:

1. Partners

2. BPEL.: Important features

3. BPEL for Service Composition
4. Developing BP with BPEL

5. BPEL process example

Next module will cover the UDDI

PalGov © 2011 47
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