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What is a business process?? J
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A series of individual tasks with each task executed'in a ;
specific order




A Typical Business Process - Loan Application
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Modern Loan Application Business Process

Service (J2EE)

Ty —

Service (Web)

Ls

Service (JavaMail)

Create Loan App

Credit Check ® Q
Service (Web)

Pre-
approved?

Reserve Funds

Assess Loan Risk

Too Risky?

YES

NO

Manager
Approval T

Service (Staff)
— Approve {uman interaction)

NO

Send Confirmation Email

Send Rejection Email Q

Service (JavaMail)




Business Process Management
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Bridging The Gap Between Executive and IT




Bridging the Gap

Executive focus

Process Modeling Tool 1
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Process Modeling Tool 3
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Business Process Management (BPM)

= The discipline of designing, deploying, and monitoring
business processes using various standard technologies.
— Discovering and designing processes

— lterative process

— A tool needed to codify business processes so that they can be viewed,
updated, and executed.

— Modeling processes

— Modeling takes the theoretical design and introduces combinations of
variables

— What-if analysis
— Executing processes

— Business processes written in script are fed into business process
management application and executed.

— Monitoring/Optimization

— Much easier due to the wealth of information about each of the
processes that the application executed.




BPM & BPEL

= Business process management suites (BPMS) license, services, and
maintenance revenue from software vendors will grow from $1.2 billion in
2005 to more than $27 billion by 2009 (Forrester research)

= BPM is a systematic and iterative approach to improving an organization's
business processes.

= BPM activities seek to make business processes more effective, more
efficient, and more capable of adapting to an ever-changing environment.

BPEL is a new BPM , providing organizations
with ways to avoid vendor lock-in, therefore lower the total cost of

ownership and provide future flexibility as technologies and
products mature.




Business Process Management’s Role in SOA

“BPM is growing in popularity and is complementary to SOA due to its ability
to help make business processes more efficient and effective while enabling
an organization to more easily adapt to changing business requirements.”
“The powerful combination of BPM to streamline business processes within an
SOA strategy will help position companies to become industry leaders while
ensuring they are poised for continued success.”

Vice President, SOA & WebSphere Strategy, Sandy Carter:

"BPEL lays the foundation and a clear path for increasing portability
of processes, protecting customer investments, reducing risk, and
providing stability and a clear direction for the future of process
execution semantics’

Can be found in number 11 in reference section
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Pacorini Experience

Pacorini used Business Process Management (BPM) to identify high-
priority business processes and automated them by integrating its
legacy system via a service oriented architecture (SOA)

= "Service oriented architecture and
business process management go

hand in hand, “—Cristian Paravano, CIO,
Pacorini Group

"In each country, in each location
and with each customer, we use
many different information service
components to build consistent
business processes. This provides us
with the flexibility we need to
respond to customer and market
demand’s as well as lower operating

costs. “—Cristian Paravano, CIO, Pacorini
Group

Can be found in number 12 in reference section
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SOA Development and Deployment Cycle by IBM

= Business analysts model the business process in WebSphere Business Modeler

= Integration developers implement the business process in WebSphere Integration
Developer

= Developers or administrators deploy the business process to WebSphere Process
Server.

= Business analysts receive feedback on key performance indicators and business events

defined in the model, provided by the WebSphere Business Monitor.

WehbhSphere Process Server
Flexible deployment of business
processes, making plug-and-play
of components a reality, powered

WebSphere Integration Developer
Easy-to-use integration to simplify and
speed the assembly of composite

applicatoins by WebSphere ESB
WebSphere Business Modeler
Simple to use process modeling WebSphere Business Monitor

for the business analyst to
help maximize process and
business resource re-use

Real-time visibility into process
performance enabling process
intervention and continuous
improvement

Can be found in number 8 in reference section
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Business meets Technology with IBM

= Deploy a business process defined by business analysts to an IT
infrastructure
= Model driven

Design/Model

WebSphere
Business

Modeler .

(WBM) Implementation

WebSphere
Integration Deployment
Developer
(WID)
WebSphere
Process

Server
(WPS)




Business Process as Service Component

= Composite solutions and reusable building blocks at a
= Dynamic assembly and delivery of services based on
= Present business application in a service-oriented way:

— Web services, Enterprise Information System (EIS) service assets, business processes, etc.

Composite

Components:

Service
Consumer

SAP
Transaction Application




Take a closer look at BPEL




What is BPEL?

- Business Process Execution Language -

= XML based programming language to describe high level business processes

— A 'business process' is a term used to describe the interaction between two
businesses or two elements in some business

= Specifically geared to using Web Services

— BPEL allows you to write programs that use web services, and to write
programs that are web services.

= BPEL—the first step towards abstracting the collaboration and sequencing logic out
of platform-dependent code and into a formal process definition based on XML,
WSDL, and XML Schema.

Real-world applications require the ability o express robust,
, long-running interactions between business applications
across IT infrastructures and platforms!




BPEL definition by Prof. Frank Leymann

BPEL is a aggregation model for Web Services

= Aggregation: A set of Web Services can be tied into one or more new
Web Services by means of a business process model

= Recursive: These new Web Services can again be tied into other new
Web Services

Can be found in number 9 in reference section
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Simple BPEL lifeline

= Web Service client (user) requests something from the server (perhaps
via a browser or another server)

= Client request is received by the BPEL server.

= Client request is identified as a new request and a new BPEL process is
used to serve that client

= Client continues to interact with the BPEL process, making requests etc,
until the interaction is complete

= BPEL process disappears and client goes about it's business




What can BPEL standard address?

= Open standard (Java/J2EE, JMS, XML, SOAP, WSDL)
= State and Context Management

= Loosely-Coupled Services

= Parallel Processing

= Exception Management

= Events/Notifications

= Open Nested Transactions

= Scalability and Reliability

= Management, Administration, and Business Visibility
= Version Control

= Audit Trailing

= Support for Existing Infrastructure

Can be found in number 13 in reference section
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BPEL is an Orchestration/Choreography Language gm

= Can BPEL be used to implement a business process??

= As a coordinator by passing messages from system to system
— How to call
— How to consume
— Managing the calling of other web services.

= Coordination and management of messages as they are routed from service to
service

= Thinking of applications as “the collaboration of message exchanges!”

= Forming new Web services through recombination and enables the assembly of
complex business processes.

BPEL is a specification, NOT a product!!l

Web service

1
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Orchestration (executable) vs. Choreography (abstract) gi m

= Executable Process: In orchestration, there’s someone — the conductor — who
tells everybody in the orchestra what to do and makes sure they all play in sync.
(procedure)

= Abstract Process: In choreography, every dancer follows a pre-defined plan —
everyone independently of the others. (protocol)
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Can be found in number 9,10 in reference section




BPEL & Web Services gm

A typical Web Service

Client
. Web
= BPEL is layered on Service 2
top of WSDL

=  WSDL defines the
specific operations

= BPEL defines how
WSDL operations BPEL process as Web Services

are orchestrated

Figure: Example BPEL process

Can be found in number 8 in reference section
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BPEL In The Web Service Stack gi m

II You are here WS_BPEL BUSlﬂESS
Processes
WSDL, Policy, UDDI, Inspection Description

Transactions -
Reliable - Qualtty

Of

R Messaging i
Coordination EIVIGE

SOAP (Logical Messaging) B Other protocols Transport

and

XML, Encoding Encoding

Can be found in number 9 in reference section
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BPEL Naming

= BPEL 1.1 (BPEL4WS) vs. BPEL 2.0 (WS-BPEL)
= Changes in WS-BPEL

— Syntactic Changes

— Extensibility of Expression/Query Languages

— Links

— Messaging

— Compensation Handling

— Data Manipulation

WS-BPEL 2.0 approved as an OASIS Standard for Web
Services orchestration!




BPEL future extension — BPEL4People

= BPEL4People extends the capabilities of WS-BPEL to support a broad
range of human interaction patterns, allowing for expanded modeling of
business processes within the WS-BPEL language.

= Companies sponsoring include Active Endpoints, Adobe, BEA, IBM,
Oracle, SAP, Software AG, and Sun Microsystems.




S

BPEL Components

Partners: The actors in a business transaction

Containers: The messages that need to be transmitted

Operations: The type of Web services that are required

Port types: The kinds of Web services connections that are required for operations

BPEL BPEL/Partner Link Type

Process
Partner Link Type

Action Partner
Link

| S ——
\ o /

Operation
Input
Output
Fault

Role

Can be found in number 8 in reference section
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Declare dependencies on
external XML Schema or
WSDL definitions

Relationships that a WS-
BPEL process will employ
in its behavior

Data holding state of a
business process or
exchanged with partners

Concurrently process
inbound messages or
timer alarms

Perform the process logic
— any number of activities
may be recursively
nested
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Elements of BPEL Process Definition
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Declare namespaces of
WS-BPEL extension
attributes and elements

Relationship between
inbound and reply
message activities

Application data fields
that together identify a
conversation

Deal with exceptional
situations in a process

WSDL
definitions




BPEL Basic Activities

= Invoking an operation on some Web service (<invoke>)

= Waiting for a message to operation of the service's interface to be
invoked by someone externally (<receive>)

= Generating the response of an input/output operation (<reply=>)

= Waiting for some time (<wait>)

= Copying data from one place to another (<assigns)

= Indicating that something went wrong (<throw=)

= Terminating the entire service instance (<terminate>)

= Doing nothing (<empty=)




Business Process Basic Activities

Do a blocking walit for a
matching message to arrive /
send a message in reply

Invoke a one-way or
request-response operation

Update the values of
variables or partner links
with new data

Validate XML data stored
in variables

Generate a fault from inside
the business process

Forward a fault from inside
a fault handler
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Immediately terminate
execution of a business
process instance

Invoke compensation on
all completed child scopes
in default order

Invoke compensation on
one completed child scope

Wait for a given time
period or until a certain
time has passed

No-op instruction for
a business process

Wrapper for language
extensions



BPEL Partners

= Making invocations to other services and/or receiving invocations
from clients
= Partners can be
— services that the process invokes only.
— services that invoke the process only.

— or services that the process invokes and invoke the process (where either may
occur first).




BPEL Partner Links

= Partner link types represent the interaction between a BPEL process and the

involved parties, including
— The Web services the BPEL process invokes
— The client that invokes the BPEL process.

= Sychronous interaction
<plnk:partnerLinkType name="employeeLT">
<plnk:role name="employeeTravelStatusService'>

<plnk:portType name="tns:EmployeeTravelStatusPT"

</plnk:role>
</plnk:partnerLinkType>

= Asychronous interaction
<plnk:partnerLinkType name="flightLT">
<plInk:role name="airlineService">
<plnk:portType name="tns:FlightAvailabilityPT" />
</plnk:role>

<plInk:role name="airlineCustomer">
<plnk:portType name="tns:FlightCallbackPT" />
</plnk:role>
</plnk:partnerLinkType>

| |
||||I
&

WSDL definition (fragment)

<portType name="processServicePortType"> 44—
<operation name="serviceOperation' >

< /operation=
< /portType

—— <plink:partnerLink Type name="processService">
— <plink:role name="processServiceRole">
< portType="processServicePortType"/ =
< /plink:role:
< /plink:partnerLink Type >

WS-BPEL process definition (fragment)

< partnerLink name="client"
partnerLink Type="processService"

myRole="processServiceRole"/ >

Can be found in number 8 in reference section



BPEL Variables

= Data are passed between BPEL activities using variables.

= Variables store the messages that are exchanged between the
partners in a process and the data that is used in its business
logic.

= Variables can be

— Complete WSDL messages that allow for the storage of an entire input or output
message of a Web service operation. (interface variable)

— XML schema types that allow for the storage of individual entities that are
relevant for the business process. (data type variable)




BPEL Variables Example

Variable Definition
<variables>
<variable name="hello_world"
message Type="print:PrintMessage" />
</variables>
Variable Assignment
<assign>
<copy>

<to>$hello_world.value</to>
</copy>
</assign>
Web Service Invocation
m <invoke partnerLink="printService" operation="print"
inputVariable="hello_world" />

o <from><literal>Hello World</literal></from>




BPEL Event Handlers

= On Event element

— Use this element to create a control path within an event handler, and define the source of
the input that will execute it.

= Timeout element

— Use this element to create a control path within an event handler that is executed when a
specified time has either been reached or has elapsed.




BPEL CorrelationSet

= Correlation is the process of “ ” an inbound message to the BPEL

engine with a specific process.
— Matching can be done on any reasonable XML type, not just strings.

= A correlation set is a collection of properties used by the BPEL engine to
identify the correct process to receive a message.

= Not needed when in synchronous call or using WS-addressing headers to
pass around tokens

= Each correlation set define a way of identifying application level
conversation within a business protocol

= A message can carry multiple correlation sets.

Message correlation is a mechanism which allows processes to
participate in




BPEL CorrelationSet

Submit purchase order

How to identify stateful instances 9 process nSE

via stateless Web service interfaces?
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Can be found in number 9 in reference section
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BPEL CorrelationSet - Matching

Defining correlation properties such as customer ID..
<definitions name="properties" CorrelationSet

<bpws:property name="customerID" type="xsd:string"/> definition
</definitions>
Defining purchase order and use aliasing to match..
<xsd:complexType name="PurchaseOrder">
<xsd:element name="CI|D" type="xsd:string"/>
<xsd:element name="order" type="xsd:int"/>

. Incoming message
</xsd:complexType> definition (purchase
order)

<message name="POMessage">
<part name="PO" type="tns:PurchaseOrder"/>
</message>

<bpws:propertyAlias propertyName="
messageType="tnhs:POMessage" part="PQO"
query=" "




BPEL CorrelationSet Example

In WSDL.:
<bpws:propertyAlias propertyName=" " messageType=
"loandef:creditinformationMessage" part="firstName" query= "/firstName"/>

<bpws:propertyAlias propertyName=" " messageType=
"loandef:creditinformationMessage" part="name" query="/name"/>

In BPEL:
<correlationSets>

— <correlationSet name="loanldentifier" properties="
||/>

</correlationSets>
<receive name="acceptance-receive" partner="customer" portType=
"Ins:loanApprovalPT" operation= "obtain" container="acceptanceRequest">

— <target linkName="reply-to-receive"/>
— <source linkName="receive-to-grant"/>
— <correlations>

— <correlation set="loanldentifier"/>
— </correlations>
</receive>

Can be found in number 14 in reference section
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BPEL CorrelationSet in action.. (Async)

Seller received Async Purchase Order...

< partnerLink="Buyer" portType="SP:PurchasingPT*
operation="AsyncPurchase"
variable="PQO">
<correlations>

</correlations>
</receive>

Condition 1: Seller replies with invoice...
< partnerLink="Buyer" portType="SP:BuyerPT"

operation="AsyncPurchaseResponse" inputVariable="POResponse">
<correlations>

</correlations>
</invoke>

Condition 2: Seller rejects the order...

< partnerLink="Buyer" portType="SP:BuyerPT"
operation="AsyncPurchaseReject" inputVariable="POReject">
<correlations>

</correlations>
</invoke>




Cmart
BPEL CorrelationSet in action continued.. (Sync) ©YF

Buyer initiated Sync Purchase Order...

<invoke partnerLink="Seller" portType="SP:PurchasingPT"
operation="SyncPurchase"
inputVariable="sendPQO"
outputVariable="getResponse">
<correlations>

</correlations>
<catch faultName="SP:RejectPO" faultVariable="POReject">
<!-- handle the fault -->
</catch>
</invoke>




BPEL Fault Handler

= Use the fault handler to associate specific fault activities on either an
invoke or a scope activity that will execute when a fault is thrown by the
invoke activity or an activity inside the scope activity.
= Different kinds of fault
— Faults explicitly thrown in BPEL process
— Faults thrown due to the consumption of partner service
= Fault handling activities
— Compensation activity

— Use this activity within a scope's fault or compensation handler to invoke a specific
compensation handler within the scope.

— Re-throw activity

— Use this activity to take an internal fault that has already been thrown, and throw it
again.
— Terminate activity
— Use this activity to halt the execution of a process.
— Throw activity

— Use this activity to signal an internal fault.




BPEL Fault Handler Example

= <faultHandlers>
= <catch faultName="Ins:loanProcessFault" faultContainer="error">
I <sequence name="fault-sequence">

i <assign>

: <copy>

i <from expression=""invalid request: amount too high"/>
0 <to container="approvallnfo" part="accept"/>

o </copy>

- </assign>

o <reply partner="customer" portType="Ins:loanApprovalPT"

I operation="obtain" container="approvallnfo" faultName=
I "Ins:loanProcessFault"/>

m </sequence>

= </catch>

= </faultHandlers>

Can be found in number 14 in reference section
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Contained activities are
executed in parallel,
partially ordered through
control links

Contained activities are
performed sequentially in
lexical order

Contained activity is
repeated while a predicate
holds

Contained activity is
repeated until a predicate
holds

I
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BPEL Structured Activities
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Block and wait for a
suitable message to arrive
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Contained activity is
performed sequentially or
in parallel, controlled by a
specified counter variable

Select exactly one branch
of activity from a set of
choices

Associate contained activity
with its own local variables,
partner links, etc.,

and handlers



BPEL Structured Activities — Pick

<pick>
<onMessage partnerLink="buyer"
portType="orderEntry"
operation="inputLineltem"
variable="lineltem">
<I-- activity to add line item to order -->
</onMessage>
<onMessage partnerLink="buyer*
portType="orderEntry"
operation="orderComplete"
variable="completionDetail">
<l-- activity to perform order completion -->
</onMessage>
<!-- set an alarm to go after 3 days and 10 hours -->
<onAlarm for=""P3DT10H">
<!-- handle timeout for order completion -->
</onAlarm>
</pick>




BPEL Structured Activities — Flow

= <sequence>
m <flow>

- <invoke partnerLink="Seller" .../>

: <invoke partnerLink="Shipper" .../>

</flow>
<invoke partnerLink="Bank" .../>
</sequence>




IBM BPEL Model
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IBM BPEL Suites
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WebSphere Integration Developer (WID

= [ntegration Development Environment (IDE)
= Focus: Integration between business units and enterprises
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Accessing Enterprise Application gm
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Create an EIS Reference Partner

4= Enterprise Service Discovery

Add Dperations

1. Run Enterprise Service Discovery AT ——
wizard:
—  Import IMS/CICS Resource Adapter [ oot S TS
—  Specify Connection Properties
—  Add Operation

b
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Open Module in Assembly Diagram Editor

— Double click on the Module

—|- T Main_Madule
#-3)

+ E“Eh.lsinessL ic

L L]

Drag and drop Business Process Component
from the palette

=& *Assembly Diagram: Main_Module

o R D F

..,,I
Tl
@

Define and Implement Business Process

Opens Business Process Editor and add
activities, partner, variables, or correlation
set. Component appears in the Component

tree

1= Main_Module
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Test and Debug

4= Add and Remove Projects () Configuration: IDEfﬁuIt Module Test LI
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Sample Business Process for Insurance Claim
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Questions & Answers
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