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7.1 Introduction

This tutorial shows you how to add a Business Rule to the End-2-end 105 PO Processing
sample.

This tutorial can stand alone or be completed after completing chapters 1-6 of End-2-
end 105 PO Processing. You can begin with the provided pre-built sample that has been
completed up to Chapter 6 or, if you are building the entire application yourself, just
continue here when you finish Chapter 6.

In this tutorial we begin with a SOA composite application to process and approve
purchase orders. The purchase order details can come in from any source (in our case a
testing page), the credit card status for the customer is validated and if the credit card is
good, the order continues. An order for a large purchase price requires a manual
approval step. Finally, the order is written to a text file to be processed by the
fulfillment house.

This SOA composite application contains a database adapter, web services binding,
Mediator ESB routing service, BPEL process, and human task. You will add a Business
Rule to the composite to make the decision of whether the human task is required for
manual approval or not.

7.2 Description of the application

The application you will install is the back-end processing of a new order. The business
process is as follows.

=  All orders will be written to a text file to be processed by the fulfillment house.
®  Small orders (defined as those under $1,000) are to be automatically approved.

®  Large orders (those greater than or equal to $1,000) go through a validation and
approval process.

- The customer's credit card must be validated.

- If the order is $5,000 or more, a customer service representative must
manually approve the order.

" Approved orders shall have the status "approved"

®  Large orders with an invalid credit card shall have the status
"invalidCreditCard".

®  Large orders rejected by the customer service representative shall have the
status "rejected".

Figure 1 shows a visual representation of the business process.
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Figure 1 Visual view of the business process
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7.2.1 SOA Components

In terms of the SOA application there are the following elements
® A service that accepts new orders in XML format.

® A File Adapter service that can write XML messages (such as orders) out to a
file.

= A content-based Mediator service to route small orders to the file adapter and
large orders to a BPEL process.

® A BPEL process that validates the credit card by calling a service, uses a
Business Rule to check if human approval is required, and seeks human
approval using a Human Task component.

®  The credit card validation service used by the BPEL process to validate a given
credit card.

®= A Database Adapter service to retrieve the status of a given credit card from the
database.

7.3 Prerequisites

This document assumes you have already installed the following:
®  An Oracle database
®  Oracle JDeveloper 11
®  QOracle SOA Suite 11 (may be bundled with JDeveloper)

7.4 Project Files

The ZIP file for this sample came with several directories and files:
® doc - contains the instructions for creating and running the demo
®  input - afew xml files with sample input data
®  sgl - two database scripts used during setup
= schemas - xsd files used throughout sample when defining services

®  Ch6andch7 - asolution project for each chapter

7.4.1 File Conventions

After unzipping the file for this sample, move or copy it to c:\po . This document
assumes that path. If you unzipped somewhere else then adjust accordingly when
c:\po is referenced through this document. If you already created c:\po  for the full
tutorial or an addendum, you can safely copy this directory into it.
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7.4.2 Installing the database schema
This demo requires a table in the database.
1. Create the soademo user. Itis ok to run this script even if the soademo user

already exists. From a command line, cd to the c:\po\sql ~ directory and run the
following replacing pw with your own system user’s password:

cd c:\po\sql
sqlplus system/pw @create_soademo_user.sql

2. Create the credit card info table. It is ok to run this script more than once, even if
the table already exists.

sqlplus soademo/soademo @create_creditrating_table. sql

7.5 Deploying CreditCardValidation composite

Open and deploy the Credit Card Validation composite.

1. InJDeveloper, select View > Application Navigator
If there are no currently open applications in JDeveloper you will see two options
in the Application Navigator window: New Application and Open
Application . Select Open Application

Otherwise you will see an open application listed in the Application
Navigator ~window and you will need to click on the open applications list and
select Open Application

® Oracle JDeveloper Fusion - SOADemoApp.

List of open
applications

File Edit ¥iew Search Navigate BEun Debug

=208 90 XEh O
Application Menu

= — . T . — ’
l_’ﬂ‘pp"cat":'” hiavigator @EEQME] | / (New Project, etc.)

| SOADemosDD 4 e | @ -

2. Inthe dialog, browse to
c:\po\105-end2end-PO-Processing\Ch2\CreditCardValid ation

and open

CreditCardValidation.jws
Now, start the server if it is not already started and deploy the Credit Card Validation
application using the Deploy command.

3. Select the Run button in the toolbar to start the server. This button is enabled
when an application is open in JDeveloper and you have selected Integrated OC4]
from the Tools/Preferences/Run menu. If you are using a remote OC4J, just make
sure that server is running,.

®@®
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Wait for the server to finish starting before going on to the next step. The server is
completely started when it posts the message, Done deploying composites in the
log window.

4. Select the application name in the application navigator.

5. Then, in the application menu (see picture above to find and select the correct
menu), select Deploy...to...BundledOC4J . Make sure you are using the
application menu and not the project menu.

{ZlAapplication Navigator

| [ CredicCardvalidation ~ -

~ Projects %= Mew Project..,

-/ validationForco Hew, ., CtikN
Open Froject...

Close Application

Rename Application...

Remove Application From IDE
3¢ Erase Application From Disk

@& Find Application Files
Show Overview

Filter Application. ..

[ Run
Male Application Ctrl+ShittFQ
Rebuild Application Alt+Shift FO

£ Debug

fi Cli+AlLL

Crganize Imports Cli+AlLD
I Application Resources Compare With 3
I Data Controls Replace with »

b Recently Opened Files Application Properties. ..

The deploy command will first compile the composite and then open the Deployment

Plan.
- Deployment Plan fgl
alidation

(= g ;
L[] CreditCardvalidation
[ adf Connections
[ security Settings
= S04 Composite
B[ validationForCC
D RouteRequest
E1-( getStatuskyCo
- Lo binding.ws
B qgetCredityalidation
D binding.jca

Save Deployment Plan |

Load Deployment Plan |

Help Ok _J | Cancel

6. Select OKand wait for the application to finish deploying. You will see messages
in the server log when this is complete.
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The next step is to open the PO Processing application but you do not need to deploy
it. This application requires the path to the WSDlLfile of the Credit Card Validation
application so the server must be running for it to find the WSDL

7. Open the POProcessing Application just the same way you previously opened
the Credit Card Validation application and expand the application to see the files
within the application. Double-click on composite.xml  to open that file.

| WriteApproval.
|[Operations: )|
l Write |
{ = )
@ ®
| receiveP0 S
|[(Operations: ] OFE £ &%)
|[execute J) getCreditCard... |

8. You may or may not see the warning icon on the getCreditCard  web service
reference. If you see this warning, make sure your server is currently started as in
step 3 above. The warning icon means that JDeveloper can’t find the WSDlfile
referenced in the web service reference. You do not need to resolve this now while
you modify PO Processing to add the Business Rule but you will need to when you
are ready to deploy the PO Processing application.

7.6 Adding a Business Rule to POProcessing

You are now ready to add the Business Rule. You first add the Business Rule
component to the composite and then you invoke the rule from the BPEL process.

9. Add the Business Rule component to the composite by dragging it to the
Components section.

= gﬁtomponenr... (=) =)

Composte Name: POProcessing (508 >

nponents External Reference & 4]
— Service Components
&% BPEL Process

Ule

i cep

& Hurnan Task
< Mediator

— Service Adapters
ﬁ AC) Adapter
1 B2B

4 BAM Adapter
{4 Database Adapter
{& File Adapter
3 FTP Adapter
@ M5 Adapter
{Eﬁ M) Adapter

@
&

,
-

{% Oracle Applications
@ 50O Service

éé“?: ‘Web Service

|
(|- 2pemtic
|[exeate

ManualPOAp...
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10. Complete the Create dialog by setting the Dictionary name and package name.

Then set the input and output schema.

® Create Business Rules

Business Rule
& business rule defines or constrains one aspect of your business that is intended bo assert business
structure or influence the behavior of your business,

General | Advanced |

Dictionary Marme: |Manualnpproval | g

Package Mame: | manual |

InputsiCutputs: Xt
Direction Marne Type

oukput,

11. Selecting Input from the green plus-sign drop down opens the Type choo

ser for

choosing the schema. Select the top right button to import a schema and then

browse to the schema location: c:\po\schemas\OrderBookingDiscount.xsd

=2 Type Chooser E|
=

% Type Explarer
ﬂ Praject Schema Files

- Import Schema File

LURL: |c:'l,|:u:'l,schemas'l,brderBou:ukingDiscnunt.xsd | O

&dd to Project

Type: | |
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12. Select price  for the input schema type.

= Type Chooser

* &

"0 Type Explorer
ﬂ_:] Project Schema Files
=] q_:] Imported Schemas
E}& OrderBookingDiscount, x:sd
EN discountandshipping

Tvpe: |{http:,I',I'www.globalcompany.-:om,l'ns,l'OrderBooHngIrules}price |

[] show Detailed Made Infarmation

[ oK ” Caniel l

13. Repeat the steps for the output schema. This time you do not need to import the
schema type. Just select the type discountandshipping

= Type Chooser &|

=

" Type Explorer

EI'J_:] Project Schema Files

: % ManualPOApprovalPayload. xsd

&2 ManualPOApprovalworkflowTask. xsd
E}% OrderBookingDiscount, :sd
DLy discountandshipping

~{«y price

&2 TaskstateMachine. xsd

o=, internalorder, xsd

B2, poxsd

Tvpe: |{http:,I',I'www.globalcompany.com,l'ns,l'OrderBDDldng,l'ruIes}discountandshipping |

["] shaw Detailed Mode Information

[ oK ” Cancel ]
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14. Once the dialog is complete, select OK to close it. Then double-click the Rules icon
and create the RuleSet. Use the Simple Test  selection and then complete the
tests for >= 5000 and for < 5000 as shown below.

v 10 ® M@ @

I8 Types B £ Ruleset_1 Mame Filker:
_ﬁ,; Functions

= ¥ Rule_1

(x) variables =description
{7 Bucketsets IF
<insert best
B2 Links 1
{82 Services Sirnplz Test
Mested Simple Test
Rulesets 4
¥ ruleset_1

#ficompostexml  [{EManualApproval.rules =
Yoo 9@

5 Tipes |+ o'f Ruleset_1 Marne Filker:

_',E, Functions

= ¥ Rule_2
(x) variables “descriptions
i Bucketsets IF
price.price == 5000
2 Links
<insert task =
'f% Services THEN
Rulesets ap b4 assert new discountandshipping] approvalRequired ; true , discount : O, price : price.price , shipping : 0}
£ Ruleset_1 <insert action
= ¥ Rule_1
<descriptionz
IF

price.price < 5000

<inserk tesk=
THEN
assert new discountandshippingl approvalRequired : False | discount @ 0, price © price.price , shipping : 0)

<insert ackion

15. Save and close the Rules dialog. Next, double-click the BPEL icon to open the
BPEL process. You will be adding a Rule activity to just before the existing
Human Task. You first must create a variable to store the output from the RuleSet.

16. In the Structure palette, open Variables/Process and select the Variables node.
= appr.., E]

L =S
7 é @ &/ X

ﬁ_ga approvelargeCrder bpel
= D Yariables
E}ﬁga Process

% Scope - ApprovalRule
% Scope - ManualPO#ApE
r_-l Message Types
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17. Select the green plus-sign to add a variable named approvalRequired  of type
discountandshipping

% Edit Variable - approvalRequired @

General | Sensors |

Mame: |approvaIRequired |

Type
E] ) simple Type »
E] ) Message Type »
&3 (2) Element |,l'Orl:IerEh:u0kingIl'rules}discuuntandshipping | O
[] Entity ariable
| | »

Cw ][ o [

18. Now drag the Business Rule to the location just before the Human Task and the
Rule dialog will open. Set the Name and select the Business Rule Dictionary you
just created in the composite. Next complete the Input Facts and Output Facts.

Business Rule %
General |
Marne: | ApprovalRule |
BUSTREES (s [Manualn rowal V] / EF
Dictionary: s
Service: [Manual.ﬁ.pproval_DecisionSer\-'ice_l - ]
Qperation: [F\ssert facts, execute rule set, retrieve resulks v]

Assign BPEL wariables to Business Rule Input Facts, IF the operation
generates Output Facts, then assign them to BPEL variables.

r Assign Inpuk Facts |/ Assign Outpuk Facks |

AR
Frorm Ta

apply ” O ” Cancel ]
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19. The input fact will be the price value. You create an expression using the
expression builder to multiply the item price by the quantity.

# Decision Fact Map @

From To
Type: |Expressi0n - | Type: |Business Rule Facts - |
Expression: Expression Builder: @ D Variables

=+-{x) orderbookingdiscount_Price_i
bpws:igetVariablelata('inputVariable', 4o nsSiptice

'payload', ' /nsi:0rder/ns2:iprice') * bpws
tgetVariabhleData('inputVariabhle!, 'payload’
'/nsZ:i0rder/ms2:qry')

[] show Detailed Mode Information

¥Path: |,-"n35:p1:ic:e,-"n35:price |

| Help | | (a4 || Cancel |

20. After the RuleSet is evaluated, the output fact is returned. Set the value to the
variable you just created. Make sure to select the whole payload to copy all the
values over (although we are only interested in the approvalRequired value).

# Decision Fact Map

From To
Type: |Business Rule Facts v| Type: |Variable -
| variables D Yariables
[=-{%) orderbookingdiscount_Discountandshipping_o E}ﬁgi Process
=4 Ins5: discountandshipping =[] variables

4oy nsSiprice H#-{x) input¥ariable

£=» ns5:shipping [#--{x) outputiariable

w3 nsS:discount [#-{x) invokeCCStatusService_execute_Inputy.
[#-{x) invokeCCStatusService_execute_Outputi
#-{x) ManualPOapproval_1_globaMariable
={x) approvalRequired

£ ns5:approvalRequired

£ nsSidiscount
£+» ns5:approvalRequired
|| Scope - ApprovalRule

4 | b

|1 Show Detailed Made Information ["] Show Detailed Made Information
RPath: | /nst:discountandshipping | #Rath: | /nebidizeountandshipping |
| Help | Ok | | Cancel |
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21.

22.

23.

24,

Section 7.6

Now, copy a Switch activity to below the Rule activity and expand the case
blocks.

|
v

@

ApprovalRule

’3%’3\\?

H B sctherwise= =]
| |

HOHSES

ManualPOApproval

= @? 3 //ﬁ?

Move the Human Task into the case block for this switch so that it only executes
when the test case is true. There is a Switch activity that follows Human Task for
processing the Human Task results which sets the status to approved or

rejected
well.

accordingly. Move this into your new switch activity case statement as

Use the Expression Builder to set the test case expression in the case block:
bpws:getVariableData(‘approvalRequired','/ns5:disco untandship
ping/ns5:approvalRequired’) = 'true’

Next create an assign activity in the Otherwise  block of your new Switch . This
assigns the status value approved for the case where the manual task is not
required.

& Create Co py Operation @

From To
Type: |Expresswon V‘ Type: ‘Var\able v|
Expression: \ﬂ D Wariables
[hgfa Process
' ' Ll
approved =] Variables

El {x) inputariable
[=-{%) output¥ariable
EI' payload
[=h-4ep nsZ:Order
ey nsZiustomerld

4oy nsZicreditCardInfo

t-{x) invokeCCStatusService_execute_Inpuby.
i {x) invokeCCStatusService_execute_Outputy
+}-{x) ManualPOApproval_1_globaMariable
1-{x} approvalRequired

[ Show Detailed Mode Information

¥Path: |/n32:01dex:/n32:st,at.us |

| Help | | (a4 || Cancel |
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25. Your completed BPEL changes look like this.

=Cases

=oages

ManualPOApproval

taskSwitch

B =otherwise= B

Autospproved

assignInvalidCC

CAUTION: there is a bug to avoid here. Save and close your BPEL file. Open it
again and you will see an identical Switch activity appear in the location from
where you just moved it. It is a duplicate of the Switch that follows the Human
Task and it must be deleted. Delete the duplicate (the one outside of your new
Switch) and close and open the BPEL process again to confirm all is well.

You have completed all changes and are ready to deploy. Continue with the next

section.

7.7 Deploying POProcessing composite

26. In the same way as you did with Credit Card Validation in step 5, deploy your

newly updated POProcessing. Using the application menu, select
Deploy....BundledOC4J

- WriteApprovalResults, wsdl

@Application | <4 Application Servers E]
POProcessing 3 El =
™ Projects @ Gﬂ ? - = Mew Project...
EI--- POProcessing B Mew. .. Ctrl-H
[=1+1_] 508 Conkent Open Project. ..
@D testsuites Close Application
Eil_:l xsd Rename Application. ..
@l_—:l x5l Remoxye Application from IDE
E]""_J «desidner 3¢ Erase Application From Disk
G- ) sCA-INF
..... &, approvelargeCrder bpel @8 Find Application Files
{i#% approveLargeOrdsr. componentT Shiow Creerview
approvelargeCrder, wsd| Filter Application. ..
o[ composite. <l
2 getCreditCardStatus, wsdl B Run o s s
- qﬁ ManualPOApproval.component T Malie.npphca.tlol? Ll ShitkES
& ManualPOsppraval kask Rebuild Application Alt+Shift-FQ
------ receivePC wsdl 0 Debug
----- £f4 routePO, componentType
] rDL!tePO.mDhIlﬂ ke i 5 Reformat Chrl+AltL
WHkeppro EIREsHtE il Joa Organize Imports Ctri+Alt-0

o fmelic skinn Dacm weac

Compare With
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27. When you see the Deployment Plan dialog, select OK and wait for the application
to finish deploying.

7.8 Running the application

28. Once both applications are deployed, you are ready to try running them. Open the
SOA Console at http://localhost:8988/SOAConsole or
http://localhost:8888/SOAConsole depending on your installation.

29. Click on POProcessing and in the Actions list choose to test your service.

ORACL & Enterprise Manager

Applications D{H POProcessing {1.5) @ Actions
i Test Service - recelvePO
= Applications Dashboard © Instances —{Hiit Test 7| Palicies ™,
[ VacationRequest Reti

WarationRequest(1,0) | hitp: /#stadu8. us. oracle. com 8388/ s0a-infra/services/POProcessing /PO Processing /rec... l

=] POProcessing ElSearch Stop
POPraressing(1.5) Match Al
El Hello-504-async-aneway Instance Id Creation Date From 2
Hello{1.0) Conversation Id Creation Dake To [‘;’29
=] CreditRating Sea
creditRatingforCC(1.0) T
=] Echo-504-async 3¢ Delste
Echa(1.0) |Ir|star|ce s} ‘Cunversatiun s} | Faultsl Start T\mel
5 relbwordien 555 \ [ il 10/19/07 3:10:25 PM|

Hellowworld{1.0)
=l Echo-50a-sync
Echaf1.0}
=] Service Engines
BPEL
Mediator
Hurnan WorkFlow
Business Rules

30. Enter a small order by doing one of the following;:
= Type the values into in to the HTML form, or

®  (lick XML Source so you can paste in the XML payload. This is the
recommended way. Open the following file in a text editor:

c:\po\input\po-small-Headsetx1.xml

Copy the entire contents and paste them into the large text field in your
browser:
receivePO endpoint

For afermal definition, please review the Service Description.

Download the JavaScript Stub (BETA) for execute_ptand see its documentation .

execute _pt

Operati-:ln: O HTUL Form & XML Source

765¢/nal: cclumber>
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31. Click Invoke.

32. The Test Result screen won't have any response because this is a one-way
invocation with no reply or callback. However the call to the File Adapter service
will have resulted in a new file in c:\temp , called order  n.txt , wherenisa
sequence number like 1, 2, 3, etc.

You can open that file with a text editor and examine it (as shown in Figure 2).
Notice how field names have been translated by the mapping and are different from
the input.

Figure 2 Output from order_n.txt file

I <?xml wersion="1.0" ¥><CinpliiOrder xmins:inpi="http:/ xmins.oracle.com/ns/forder™s>
z <ippl:customerId>ililili</inpl:customerid>
3 <inpl:orderId>2222</inpiinrderid>
4 <inpl:prodilame>Bluetooth Headser</ inpl:prodilame>
5 <ippl:itemIyvperelectronics</inpl:icemlvpe>
& <inpl:price>49.99«¢/inpli:price>
7 <inpl:gtve>l</inpl:gtys>
2 <inpl:astatusrapproved</inpl:=statu=s>
g <ippl:credicCardinfio>
10 Linpl:cardNunber>8TES-BT65-8TES5-B8T85«</1npl icardiumber>
nita Linpl:cardlyvpe>MC«</inpl:cardivpe>
12 </inplicreditCardinfo>
3 < /inpl:0rders>
33. You can also return to the SOA Console, click on the application or click the
Refresh link. In the Last 5 Instances section click the most recent instance id to see
the execution flow.
Trace
Click. on a component instance to see its detailed audit trail
Show Instance IDs [
Inskance
= %receiveF‘O
= =& routePO
% WritedpprovalResults
7.8.1 Additional Test Cases

There are a four test cases for your application depending on the input data value of the
total price:

® under $1000 (price x quantity) — auto approval without BPEL component

® jnvalid credit card - auto reject using BPEL but no Rules or Task components
®= 1000 to under 5000 - auto approval using BPEL and Rules but no Task

® 5000 and over — manual approval using BPEL, Rules but and Task components

The first case has been provided for you above. An invalid credit card number is:
4321-4321-4321-4321. When you get to the manual approval case, follow these
instructions to see the human task.
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34. Open the SOA Console to test the application using a very large input value in the

35.

10.

11.

same way as you did in the previously for a small order. Create a new order that's
over $5,000.

As usual, the Test Result page won't show any this is a one-way invocation with no
reply or callback. Also notice, however, that a new order file was not created in
c:\temp . That's because the application hasn't completed running yet. To see
what's going on, you need to look at the instance audit trail.

Back in the SOA Console, click the latest instance (you may need to press the
Refresh link in the upper right to update the list of instances.)

Click on the approveLargeOrder BPEL component.
Click the Flow-Debug tab to see the visual view of the BPEL process.

Scroll to the bottom and notice the BPEL process is incomplete, blocked on the
Human Task until it is approved.

Now it is time to "change hats" and log on to the worklist application as a customer
service representative to approve the task. Using a browser, navigate to

http://localhost:8988/integration/worklistapp or
http://localhost:8888/integration/worklistapp depending on your
installation.

Logon using the following credentials:
= Username: fmwadmin
= Password: welcomel or welcome (depends on the version of your installation)

The worklist application is an out-of-the-box application where users can view and
manage their tasks.

Click on the most recent task to highlight it.
From the Actions menu at the top-right, select Approve.

Press the Perform Action button to the right of the Actions menu. This will approve
the task and notify the BPEL process it can continue.

Return to the BPEL process flow. If you still have it open you can just refresh the
page.
Notice that it is now complete.

You will also have a new order file in c:\temp

Continue with different input data values and try all four test cases.

That’s it! You have now installed, modified, and run the PO Processing application.
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