BPEL 101 Tutorial

Learn BPEL through the development of a Loan Procurement Process Flow

Requirements of the Loan Procurement Process Flow

Quick Tour/Demo

BPEL Code Review
Anatomy of a BPEL process. Invoke. Fault Handlers. Assign.
Receive. Switch.

Architecture of the Oracle BPEL Process Manager

Next Steps: Get up an running with BPEL in less than 15 minutes

ORACLE



Requirements of a Loan Procurement Flow

Loan Procurement Flow
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XML Web Services and BPEL applied

BPEL is a programming abstraction that allows developers to compose multiple
discrete Web Services into an end-to-end process flow. It has built-in support for
asynchronous interactions, flow control and compensating business transactions. It
integrates with XPath, XSLT and XQuery for XML data manipulation

BPEL Applied: BPEL 9

» <invoke> a credit rating service synchronously ".Tl.:::: ‘..:-.. vt st ] © Q)

= <assign> and manipulate XML documents

» <scope>, <faultHandlers> catch and manage
exceptions when customer has a bad credit

history

= Initiate asynchronous loan processors in parallel
<flow> of execution sequence

= <receive> asynchronous callbacks from long- St < N
running loan processors

= <switch> to the lowest loan offer
LoanFlow BPEL Scenario (LoanFlow.bpel)
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Quick Tour of the Loan Flow BPEL Process

3 Oracle BPEL Console ¥2.0 - Microsoft Internet Explorer:

File
Let’s imagine that you have implemented
and deployed Loan Flow. Here are the

(D Back ~

Address |®_1 http: /{localhost: 9700/BPELConsaleindesx. jsp*home=Back-+to+Consale

Edit Favarites  Tools

M@ 6

Wigw Help

- Favartes @ Media 42 - @ = @ @ BVE &3

/': ! Search

instructions for initiating a test instance of
the flow through the BPEL Console. The BPEL

ORACLE" BPEL Console

Manage BPEL Domain | Logout | Support

Console lists all the BPEL Processes deployed
in the BPEL Process Manager.

Dashboard T BPEL Processes T Instances T Activities ]

How do | initiate a new instance
of the Loan Flow BPEL Process?

Go to the BPEL Console
http://localhost:9700/BPELConsole

Click on the LoanFlow link

Deployed BPEL Processes In-Flight BPEL Process Instances

Last Modified +

CreditRatingService

Hello
HotelPropertyDescriptionLLSR Q)
HotelR ateDescriptionLLSRQ

LoanFlow
OTAEirBookLLSRQ

OTA_AirLowFareSearchLLSRG
OTA_Hateldv ailLLSRO
OTA_HotelResLLSRG
SessionCloseRQ
SessionCreateR Q)

StarLoan

TaskManager

TravelFlow

UnitedLoan

© Deploy New Process

Logged to domain: default

Oracle BPEL Console v2.0

@_1 http:filocalhast: 9700/BPEL Consale/displayProcess . jsp?processId=LoanFlowsrevisionTag=1.0

‘3 Local inkramet
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Automated Testing Interface

- Oracle BPEL Console ¥2.0 - Microsoft Internet Explorer;

R . i d . ] " |
The Console introspects the interface of the e B MG [ P25 P .
J B 3 A L i i . A =
LoanFlow BPEL Process and creates an HTML ey [ @G| Pseach rravrte: @ride & * BREXL A9
form reflecting the Structure Of the input Address ﬂjhttp:J‘,l’loca\host:970DJ‘BPELConsoIe,l’dispIayProcess.jsp?processId=LoanFIOw&revisionTag=1.D ~
(Eocun;entl_oftt_hat flow (in this case a XML ORACLE" BPEL Console S
oan Ication
pp ) Dashboard I BPEL Processes I Instances I Activities
BPEL Process: LoanFlaw ¥ersion: 1.0 Lifecycle: Active
Statistics: 0 Open Instances | 0 Complete Instances
Testing this BPEL Process
. . . o To create a new 'test' instance of this BPEL Process, fill this form and click on the 'Post XML Massage' 4
« Fill up the loan application form 5| button,
= loanapplication SSh 123-12-1223
e Click on the ‘Post XML Message’ button .
k3 email ghodsian@oracle.com
= customerMame|hMark Ghodsian
o loanamount 20000
% cartodel B 24
caryear 2003
%‘ creditRating
&
® Orerfarm stress test
'3 v
Logged to domain: default Oracle BPEL Cansale v2.0
@I] Done \3 Local intranet
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A New Instance of the LoanFlow Has Been Initiated

Behind the scenes, an XML Loan Application
document is generated and posted to the
BPEL Orchestration Server. The server
consumes the message, initiates a flow
instance and starts processing it
asynchronously.

How do | monitor the
processing of the initiated BPEL
Process?

Click on the Visual Flow link to visually
review the audit trail of that instance

2} Dracle BPEL Console 2.0 - Microsoft Internet Explorer

File Edit ‘ew Favorites Tools Help

Qoack - O - [H &) 0| O search

- Favorites @ Media 42 v 8

Address \:g“l http: fflocalhost: 9700/BPEL ConsoledisplayProcess.jsp

ORACLE" BPEL Console

Dashboard I BPEL Processes I

Manage BPEL Domain | Logout | Support

Instances I Activities ]

BPEL Process:
Statistics:

LoanFlow Yersion: 1.0 Lifecycle: Active

0 Open Instances | 0 Complete Instances

Test Instance Initiated

Instance 'e87aba484a447a63:1f48262:fd59a26332:-7ffc' is being processed asynchronaously.

Manage

Far mare infarmation:

o
ki Flow | Audit | Debug|
£ i
¥ ¢ i

2 ® @
o
=

V|suaIEFIDW Audit Instance Debug Instance
=
E
G
o

Click here to initiate another test instance.

Source

Logged to domain: default Oracle BPEL Console v2.0

ﬁj http: fflocalhost: 9700/BPEL Console/displayInstance. jspreferenceld=eS7aba4fdadd7an3: 1F45262 :fd59a263 ‘-3 Lacal intranet
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Visual Audit Trail of the BPEL Loan Flow

As you can see, the flow invokes the credit rating
service and then initiates in parallel a conversation
with 2 asynchronous loan processor services. United
Loan has already called back with a loan offer but
the flow is still waiting for the asynchronous
callback from StarLoan

Note: For reliability and scalability reasons, the BPEL
Process Manager automatically dehydrates all

flow instances that are waiting for an

asynchronous callback.

The visual audit trail is nice but can |
get more details?

Click on the Audit tab to view a more detailed
textual representation of the audit trail

Copyright © 2004 Oracle, Corp. All rights reserved.

3 Oracle BPEL Console v2.0 - Microsoft Internet Explorer.

File Edit ‘Wiew Favorites Tools  Help ¥
() Back - ERE| © D search < Favorites @ Media 48 v i = @ @ BT £E2D 3
Address |ﬁj http: /flocalhost: 9700/BPEL Console/displayInstance. jsprreferenceld=edr aba4t4a447a05: 1F46262:FdS%a26332; - TFFcmade=Flow b |

ORACLE" BPEL Console

Manage BPEL Dornain | Logout | Support

Dashboard ] BPEL Processes T Instances I

Activities ]

Title:
Reference Id:
BPEL Process:

Instance #401 of LoanFlow
bpel:/flocalhost/default/LoanFlaw~1,0/401
LoanFlow (v, 1.00

Visual representation of the histary of this BPEL business flow
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Last Modified:  2004-06-24 15:51:05.713
State: apen.running
Priority: o

[As of 6/24/04 6:51 PM] Refresh View
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Textual Audit Trail of the BPEL Loan Flow

As you can see the textual audit trail is a slightly
more detailed view of the history. More specifically,
you can view the XML containers/messages exchanged
as part of all interactions.

Can | debug the state of the flow
instances against my BPEL source
code?

Click on the Debug tab to view the state of the
dehydrated instance in the context of the BPEL
Scenario code.

Copyright © 2004 Oracle, Corp. All rights reserved.

3} Dracle BPEL Console ¥2.0 - Microsoft Internet Explorer
File  Edit  Wiew

O Back =

Favarites  Tools  Help

|ﬂ @ o D search v Favorites @ Media &)

ODVEL L2 D3

-

Address |f§| http:fflocalhost: 9700/BPELConsole/displayInstance. jspireferenceld=ef7abadsdad47a63: 1F48262 Fd55a263532 - Tffctmode=audit

ORACLE" BPEL Console

Manage BPEL Domain | Logout | Support

Dashboard I BPEL Processes I Instances T

Activities ]

Instance #401 of LoanFlow
bpel://localhost/default/LoanFlow~1.0/401
LoanFlow (v. 1.07

Title:
Reference Id:
BPEL Process:

Audit trail of this BPEL instance | Wiew Raw ®ML

[*£] Assign
[2004/06/24 19:51:02]

«crinput=
<part ="

Updated variahle

Manage

<ssn ="
</part>
=<forlnput=

Flaw

=% creditRatingService (process)
[2004/06/24 19:51:03]
"creditRatingService", Less
<Messages>
=crinput=
«part
<ssn ="

Audit

</part>
=</crinputs
< croutputs
<part
<rating
«/part=
=/croutput=
</messages>

3£ Assign
[2004/06/24 19:51:03]

Activitias G@ebug

Updated variahle

Transac,

< /sequence s

Last Modified:
State: Open.running
Priority: o

[As of 6/24/04 6:53 PM] Refresh Yiew

"erinput” Less

"name="payload"=

"=123-12-1223=/s5n>

Invoked 2-way operation "process” on parther

"name="payload"=

"=123-12-1223</55n>

"name="payload"=
"=560</rating>

“input" More.,..

2004-06-24 18:51:05.713

~

@1 javascript:switchMode! 'debugger' );
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BPEL Debugger

As you can see, the <receive> activity has been
activated and it is waiting for the callback message
from StarLoan.

Can | introspect the value of the
containers associated with the flow?

. Click on the loanApplication inputVariable to
introspect it in the XML Watch Window.

Once the response message arrives, the <receive>
activity will consume it and the orchestration server
will resume processing the BPEL scenario. But for
that to happen you need to switch hats and manually
complete the StarLoan loan processing service.

Copyright © 2004 Oracle, Corp. All rights reserved.

v2.0 - Microsoft Internet Explorer

oBack b |

3 XML Watch Window - Web Page Dialog

[¥] & » - Search <% Favorites @) variable: loanApplication Copy to cliphoard
= A |
Address |:§i http: {flocalhost:9700fBPELConsole/displayInstance. jsp2rel mal’k-ShOdSlaﬂ@OraClB.Com — ﬂ
=fernail=
ORACLE' BPEL Console SR T
Mark Ghodsian
Dashboard I BPEL Processes I Instan =frustometIame =
=loanfmount = 1
Title: Instance #401 of LoanFlow 20000
Reference Id: bpel:/flocalhost/default/LoanFlow-
=floanfmount=
BPEL Process:  LoanFlow (v, 1.0} |
_ =carllode]l =
Activity ‘ﬂowz‘starLoanSarvice {onResult) v| EMW Z4
A <fcarhdodel=
o Invoke the second loan provi
bl H <car¥ear = =
o T e L P R TR T e ST RS S LY Sy o
T :
= —<sequences [ Close watch Window ]
o ==  Indtiste the remate serwipe ==X
EO- <invoke input.Ua[iahlE="lDanﬁlicatiDn"
name="invoke3tarLoan®™ ope ign="initiate™
| partnerlLink="StarLoanService™
|
13- portType="services:Loan3ervice"™ />
€
| %l=s  regéiwé the résult of the refete atewige =%
r;,, <receive name="receive invokeitarloan” operation="onResult"”
"3 partnerlLink="3tarlLoan3ervice®”
o portType="services:LoanServiceCallback™
il variable="loan0fferz" />
D —eemicasaa
= </ sequence>
£ 4
g </ flow>
| </sequence>
Ekﬁs:ope>
=i
- “
P (=

&] Resizing View {11 of 10}

‘a Local intranet




Triggering the Callback from the StarLoan service

How do | complete the StarLoan
service and trigger the callback?

Point your browser at the StarLoan Customer Service
portal: http://localhost:9700/StarLoanUl

You will be automatically logged in as StarLoan
service rep J. Smith and can select a loan application
for review.

. Select the Review Loan Application link for the
application with your name in the title.

. Enter an interest rate and click “Approve” to
complete the service.

. Finally, view the audit trail and debugger for your
LoanFlow instance (back in the Orchestration Console)
to see that the LoanFlow has received and consumed
the asynchronous callback and completed.

Copyright © 2004 Oracle, Corp. All rights reserved.

a Dracle BPEL - Yiew User Task - Microsoft Internet Explorer

File Edit “iew Favorites  Tools  Help i
QbBack = @ - (¥ [2] @b S search T Favorites @ Meda &) L= DO B@E A >
address | @] http:flacalhost: 9700/ StarLoanll ~

You are logged as jsmith@starloan.com | My Tasks

Loan Applications for Review

! Creator Title Created Due Date

Assign A@R Task 6/24/04 6/24/04

StarLoan

2l Oracle BREL - View User Task - Microsoft Internet Explorer.

Fie Edi View Favorites Tooks Help w

Qesck ~ 0 [® & 8 O Seach OOBE &P

Address @1 hitp:iflocalhost: 57007 SkarLoanUldisplay Task.jsprtaskld=bpel: /flocalhostidefault/StarLoan-1.0/404-BpInv0-BpSeqz. 92 | ¥

7 Favorites @ Media 42 - i

@'] htkp: filocalhost: 9700/Skarl oaf

You are logged as jsmith@starloan.com | My Tasks

Assign APR Task

Approve ar reject the loan application

Customer Name:
Mark Ghodsian

55N
123-12-1223

Car Model:
BMW 74

CarYear:
2002

Loan Amount:

20000.0
APR:
74
Reject Apptgve v
&] Done %J Local intranet
—
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Code Review

The demo looks OK. Walk me through the BPEL source code!

Copyright © 2004 Oracle, Corp. All rights reserved.
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Implementing the LoanFlow BPEL Scenario

What is the anatomy of a BPEL Process?

—<partnerlLinks>
<partnerlink myRole="LoanErokerProvider™ name="client™
partherLinkType="tns:LoanBroker®

partnerRole="LoanBrokerBRecuester™ />

<parthnerlLink myRole="LoanServiceRegquester" name="LoanZervice"

partnerlLinkType="=zervices:LoanfService™
partherRole="LoanServiceProvider™ />
</partnerLinkas
—<wvariables:
<variable name="input"”
messageType="tns: LoankrokerRequestlessage" />
<variable name="output”
meszageType="tns: LoankrokerResultMeszage™ />
<variable name="reguest”
messageType="services: LoanServiceRequestiessage™ /»
<variable name="response"

wessageType="services:Loan3erviceResultMessage" />
</variashles:>

—<{Iequence:
<l—— receive input from regquestor —->
<receive createlnstance="yes" name="receivelnput™

operation="initiate" partnerLink="client"

portType="tns:LoanEroker® wvariable="input’™ />

<!—— initialize the input of Loanlervice —->
—<assign:>
—<CopyE

«frow part="payload"” wvarisble="input™ />

</copy>
</azssign>

<!—— initiate the remote process —-»

<invoke inputWariable="reguest” name="invoke" operation="initiates"

File: LoanFlow.bpel

Copyright © 2004 Oracle, Corp. All rights reserved.

PartnerLink

References to the services
participating in the process flow and
their role/port types

Variables

List of messages exchanged between
the BPEL process and each of the
participating Web Services.

Flow Logic

receive, invoke, assign, pick, wait,
throw, terminate,

flow, sequence, switch

Scope, fault handlers, ...

[Fault Handler]
Catch and handle faults

[Compensation Handler]
Undo logic



<invoke>

Q: How do | invoke a remote credit rating Web service?

<!—— Tnwvoke the CreditBating Serwvice, the TRL of this service's
W3DL iz specified in the deployment descriptor —--»

<invoke inputWVariabhle="crInput™ nawe="invokeCR"™ operation="process™

portType="szervices: CreditRatinglervice™ />

Fragment of LoanFlow.bpel

13 Copyright © 2004 Oracle, Corp. All rights reserved.
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<scope> and <faultHandlers>

Q: How do | handle the NegativeCredit fault that might be generated by the credit
rating service?

E I O e e e e o O e e o e O e e e e

Inwvoke the synchronous creditRating3erwvice. Define a scope

for handling faults from it and set the credit rating in the
loan app bus doc if we get a credit rating back. In the case
of a MNegativeCredit exception, set it to -1000.

L e o e e e e o

—<gcope name="CetCreditRating®™ wvariablelccessierializable="no™ =

<l—— Watch for faults [(exceptions) being thrown from
creditRatingfervice ——->
—<faultHandlers>

—<oatch faultMName="services:NegativeCreditc™ faultVariable="crError®™ >

<!=—— For now, Jjust sSet creditBating to -1000 for
negative credit exceptions -->
—<assign>
—<COpy>

<from expression="nwrber (-10007 " F>

<to part="payload" gquery="/loanlipplication/creditRating™
variable="input" />
</ copy>
</assign:
</catchs>
</ faultHandlers:

Fragment of LoanFlow.bpel

Copyright © 2004 Oracle, Corp. All rights reserved.
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<assign>

Q: How do | copy a credit rating field from one XML business document to another one?

<!—— Add the credit rating we received to the loan application
bhusiness document —-x
—-<assign>
—<copy>

<from part="payvload” gquery="/rating" variahle="g£QHEgHE" F
<to part="pavload" gquery="/loanlpplication/creditRating™
varishle="input" />

</ ocopyr
</assign>

Fragment of LoanFlow.bpel
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<receive>

Q: How do | receive an asynchronous callback from a long-running loan processor service?

<l—— dinwoke first loanh provider —->
—<Sequence:
<l—— dnitiste the rewmote service —-»

<invaoke inputVariable="loanipplication™
name="invokelnitedLoan™ operation="initiate’
partnerlLink="TnitedLoanfervice®

portType="services: Loan3ervice™ />

<l—— receiwve the result of the remote service —-—>

<receive name="recelive invokelnitedLoan'
operation="onResult" partnerlink="TnitedLoan3ervice™
portType="services: LoanierviceCallback™

wariabhle="loanlfferl™ /=

</ Zequencexr

Fragment of LoanFlow.bpel

Note: For reliability and scalability reasons, flow instances that are waiting for asynchronous callbacks are automatically
dehydrated by the BPEL Process Manager into a persistent store. When the asynchronous callback is received, the BPEL

Process Manager re-hydrates the instance and resumes the execution of the in-flight instance.

16 Copyright © 2004 Oracle, Corp. All rights reserved.



<flow>

" | need to call 2 asynchronous loan processor services. Can | interact with them in
parallel and reduce the time required to collect both offers?

—<flows <flow>
<!=—— invoke first loan provider -->
—csequences <sequence> <sequence>

<!=— initiate the remote service —-> C) ()

<inwvoke inputWariable="loanipplication®™ name="invokelnitedLoan™
operation="initiate”™ partherlLink="UnitedLoanSerwvice™ C) ()
portType="services: Loan3ervice™ />

<!=-— receive the result of the remote service —--> CD C)

“receive nawe="receive invokelUnitedLoasn"™ operation="onResult®™

partherlink="UnitedLoaniervice™ portType="zervices:Loanfervicecallback™
variahle="loanCtfferl™ /=

</ sequences

—EEqUENCEF

<!=— dnitiate the remote service —->»
“invoke inputWarishle="loanlipplication®™ name="invokeZtarLoan'™

operation="initiate™ partherlLink="3carlLoaniervice™

portType="services:Loanlervice™ />

<!=— receive the result of the remote service —-->

<receive name="receive invoke3tarlLoan" operation="onResult"
partherlLink="ZtarLoahiervice”™ porcType="services:Loanlervicecal lback™
variable=rloan0fferz” />

</ gequences

</flows

Fragment of LoanFlow.bpel
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<switch>

" Can | define conditional branches within the execution of the flow? How do |

select the loan offer with the lowest rate?

—<switch>

<!—— If loanCfferl is greater (|worse) than loanCOffer:z —->»

—<cafe condition="bpws:getVarishlelata(' loanofferl', 'payload', ' loandffer/AFR') =

hpws:getWariablebata (' loanCtfferZ', 'payload', '/ loantffer/APR'] ™ >
< !=— Then take loan0Offeri --:

—-<assign>
—CCopyr

<from part="pavload™ varishle="loanOfferz™ 7=

<foopys
</fassign:>

</ caser

<!-— Otherwise take loanOfferl -->
—wotherwise:>
—<assign>
—COpY>
<from part="payvload™ varishle="loan0fferl™ ;>

<focopys
</assign:>
</otherwise>
</switchs

Fragment of LoanFlow.bpel
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<switch>

<case>

<assign>

O

<otherwise>

<assign>

O



Oracle BPEL Process Manager

Collaxa

The Oracle BPEL Process Manager offers a comprehensive and easy-to-use
solution for designing, deploying and managing BPEL Business Processes

i N

Eclipse, JDeveloper

EPEL Desizner

DESIGH

DEHTDRATE
BFEL Server
WiDL Binding Built-in Irtegration Services
Web Senice Orecls DE
JhE
JCh

. Core BPEL Engine -
Email BPEL Corsale

MAMNAGE

JZEE application Server
(uebl ogic, Cracle AS, JBoss, WebSphere)
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Getting Started with BPEL

Y

INTRO TO BPEL

RUN THE LOAN FLOW BUILD YOUR

DOWNLOAD & INSTALL DEMO OWN FLOW

. BPEL Quick Start 2 BPEL Process Manager 2.0 i see Testdrive Guide 4] 7 Tutorials
~—= (Trial Edition)

75+ Sample BPEL Process

"] More demos:

= Payment Processor Flow
= Debt Collection Flow

« Sales Forecast Manager
* Procurement Flow

« Excel Flow

For more information:
http://otn.oracle.com/bpel
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