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IBM RATIONAL APPLICATION DEVELOPER 6.0 — LAB EXERCISE

Debugging Applications in IBM Rational Application

Developer
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What this exercise is about
IBM Rational Application Developer v6.0 includes an Integrated Test Environment which can be used to

debug your J2EE 1.4 applications. In this exercise will have you debug a J2EE 1.4 application running in
the Integrated Test Environment using Cloudscape.

Lab Requirements
List of system and software required for the student to complete the lab.

e |IBM Rational Application Developer v6.0, with the WebSphere Application Server v6.0 Integrated Test
Environment is also required.

¢ Windows 2000 Professional Service Pack 4 is required for this lab exercise.
e The lab source files (LabFiles60.zip) must be extracted to the root directory (i.e., C:\).

e Experience with previous versions of Rational Application Developer and the J2EE programming
model are also required.

What you should be able to do

At the end of this lab you should be able to:

2004 December, 13 IBM Rational Application Developer 6.0 — Lab Exercise Page 1 of 20

IRADv6_IRADv6_DebugApplLocallLab.doc



© Copyright IBM Corporation 2004. All rights reserved

e Prepare a J2EE 1.4 application for testing on the Integrated Test Environment Application Server.
e Set up Cloudscape as a data source for your application before testing the application.

e Test you application on the Integrated Test Environment Application Server.

e Setup your Integrated Test Environment Server for debugging.

e Debug you application in IBM Rational Application Developer.

Introduction

The J2EE 1.4 application which you will be debugging is a simple banking application named
WebSphereBank. It is composed of EJB, Web, and Application Client modules. In the EJB module there
is a session bean and an entity bean. Before being able to debug the application, you will need to start
your sever in debug mode.

In this lab, you will be debugging the WebSphereBank application running on the WebSphere Application
Server v6.0 Integrated Test Environment within IBM Rational Application Developer v6.0. The process
you will use to setup and debug the application on the WebSphere Application Server v6.0 Integrated Test
Environment within IBM Rational Application Developer v6.0 is very similar to the procedures required to
test an application running on a remote application server.

Exercise Instructions

** NOTE ** Solution instructions are normally provided at the end. The solution is not provided in
this case because you need to do the exercises in order to understand Java tools and there is no
final solution to import. To go through the lab, start at Part One assuming you have met the
requirements in the section “User Requirements” stated above.

Reference Variable Windows Location AIX/UNIX Location
<LAB_FILES> C:\Labfiles60 /tmp/Labfiles60
<RAD_HOME> C:\Program Files\IBM\Rationa\SDP\6.0
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Part 1: Workspace Setup

__ 1. Backup your server configuration. This will preserve your current server configuration. You will
restore your server configuration at the end of the lab exercise.
__a. Open a Windows Command Prompt and navigate to the following directory:
<RAD_HOME>\runtimes\base v6\bin
__b. Backup the server configuration by issuing the following command:
backupConfig “c:\Program Files\IBM\Backup.zip”
2. Start Rational Application Developer.

__a. Start->Programs->IBM Rational ->IBM Rational Application Developer V6.0 ->Rational
Application Developer.

__b. For workspace, specify c:\Labfiles60lRAD_DebugApplLocal\workspace.

NOTE: If you receive an Auto Launch Configuration Change Alert window, select Yes to change the auto-
launch workspace to the path of the current lab.

3. Open the J2EE Perspective if it is not already open
__a. From the menu select Window > Open Perspective > Other

__b. Select J2EE and click OK
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Part 2: Application and Cloudscape Setup

1. Back in IBM Rational Application Developer, import the WebSphereBank application for testing.

__a. Select File > Import...
__b. Select EAR file and click Next.

__c. Click Browse... and navigate to c:\LabFiles60\IRAD_DebugApplLocal\WebSphereBank.ear
and click Open.

__d. For the Project name, enter WebSphereBank.

___e. Click Finish.

2. Add Java Build Path to clean up errors. If you select the Problems tab, you will notice a list of errors
and warnings.

__a. Right click on an error and select Quick Fix.

Select Al

99 errors, 1 warning, 0 infos (Filker matched 100 of 10: I A
| Descripkion

: Properties
. The import com.ibm,websphere, samples bank. ejb'can.,. | reatesccounc.]. .
& The import com.ibm, websphere, samples.bank.ejb can,..  Createdccount.j...
@ The import com.ibm, websphere, samples.bank.ejb can...  Createdccount.j...

__b. Alist of available fixes will appear. Select “Add project ‘WebSphereBankEJB’ to build path of
‘WebSphereBankWeb” and select OK. The errors should disappear.

{8 Quick Fix

fvvailable Fixes:

QOrganize imparks

L | ®

K I Cancel |

3. Start the server with the WebSphereBank project while initializing the database and datasource.
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__a. Inthe Project Explorer view, navigate to Dynamic Web Projects > WebSphereBankWeb >
WebContent and right click on index.html.

o
m =8 m Createdcoount, java &a
== ‘f‘b - import Jjawvax.servlet.Requ
-8 Enterprise Applications :!.mpurt Sl servlet.derv
L5 Application Clisnt Projects import javax.Servlet.derv
['ﬂ Connectar Projects import Jjsvax.servlet.http
| [% EJE Projects import Jjavax.servlet.http
|__—_||_“; Drvnamic Web Proj Pew P jort Jjawvax.serwvlet.http
=== WebSphereBa
[l Web Site P Open P Ml o . ik . websphere.
. %@y, Web Diagr  COPEn With * lort com.ibm.websphere.
IE Dreplayrmer - ort cowmw.ibmw.websphere.
(% JavaReso L= =2FY
E”E’ """"Et_":':""tf = Paste ort java.util. logging.
E’ IM3DE: %2 Delete
- isp ~
-2 META- Refactor BIEESHIFEEIN®N 1+ 5 | ity serviet to cre
H-[= theme /
; 2 Impart.
o i lic class Createlccoun
WM o Export, .
----- O Other Projects e )
-2 web Services rﬁ’ Refresh private FesourceBundl
----- Cf Databases -
- Datahase Servers Run Yalidation A4 Btrings for HTHML o
(| Run *| .8 1Runaon Server... Iated
Debug 4 =

__b. Select the Run > Run on Server option to open the Server Selection window.

__ . On the Define a New Server page of the Server Selection window make sure the Choose an
existing server option is selected as well as the server WebSphere Application Server v6.0.
Then click on the Next button.

2004 December, 13 IBM Rational Application Developer 6.0 — Lab Exercise Page 5 of 20

IRADv6_IRADv6_DebugApplLocallLab.doc



© Copyright IBM Corporation 2004. All rights reserved

__d. On the Add and Remove Projects page, make sure that WebSphereBank is added to the
Configured projects list on the right side of the window. Then click on the Next button.

:@;:Eerver Selection

Add and Remove Projects

Modify the projects that are configured on the server

Maove projecks ba the right ta configure therm an the server

fvailable projects; Configured projects;

% WebsphereBank

add |

< Bemove |

Add 8l > |

<< Remove Al |

':: Eal:k _. ........ m Ex'::b ......... I IWI Canl:e|
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__e. Onthe Select Tasks page, click on the Create tables and data sources checkbox. Then click
the Finish button.

@i server selection

Select Tasks

Select the tasks to perform on the server,

Tasks for: WebSphere Application Server wa,0

[V Create tables and data sources:

Create database tables and data sources for current backends configured on the application server

< Back exk = | Eirish I Cancel

__f. Click Finish.
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__ 0. You should see a window like the one below if the database has been setup successfully.

i@:Tahle and Data Source Creator

Database vendor: Cloudscape «5.1
Backend ID used: CLOUDSCAPE_WS1 1

@ Projeck name: WiebSphereBankEJE :l

Data source creation skatus: Mo new data sources were added,

Table creation stakus: Generated From the top-down maps without errors,

Cperations performed for table creation:

CREATE TABLE ACCOUMT:PASS [Successful]
ALTER. TABLE ACCOUNT:PASS [Successful]
CREATE TAELE CUSTOMER:PASS [Successful]
ALTER TABLE CUSTOMER:PASS [Successful]
ALTER. TABLE ACCOUNT:PASS [Successful]

NOTE: After the code has been generated, browse to EJBProjects > WebSphereBankEJB > ejbModule.
Notice the classes and the packages which were created. In the
com.ibm.websphere.samples.bank.ejb.websphere_deploy package are common classes used to support
persisting entity beans running in WebSphere regardless of the data source. The
com.ibm.websphere.samples.bank.ejb.websphere_deploy. CLOUDSCAPE_V5_1 classes are specific for
persisting entity beans to a Cloudscape database.

__h. Click OK.
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Part 3: Test Application

1. After the application has made it to the server, open your browser to the WebSphereBank
homepage. Open a Web Browser and navigate to the following URL:

http://localhost:9080/WebSphereBankWeb

It may take some time, but eventually the homepage of the WebSphereBank Application will come
up. The WebSphereBank Application is composed of several processes (Create Customer, Create
Account, Transfer funds, etc). First you will test the application by creating a customer, then
creating two accounts before transferring funds between the two accounts.

2. Click on the Create Customer link.

3. Enter Customer Number, Name and Tax ID. Click Create.

Create Customer

Messages
Customer Mumber: |1EI
First Marne: |J|:|hn
Last Marme: |D|:|e
T&XID: |EI1 2-34-5678

4. You will see details for customer created. Click Create Account.
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Customer Details

Mew Customer has been successfully created

Customer Number: 1a

First Mame: JOHM

Last Mame: DOE

TAX 1D 012-34-5675

Create Account

5.  Enter 101 for the Account Number, checking for account type and 600 for the starting balance.
Click Create.

Create a new Account

Messages
Customer Mumber: |1:
Account Mumber, [1:‘
Accaunt Type: " Saings ® Checking
Starting Balance 3 |ECEI

Reset

6. Create a savings account with a number of 102 and a balance of 400.

7. With two accounts created, you can now transfer funds between these two accounts. Click on the
Transfer Funds link. For the From Account enter 101, for the To Account enter 102, and for the
amount enter 75.
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8. Select Transfer.

From Account:

To Account:

Armount;

Transfar
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101

102

Feset

o

9. The messages displayed will reflect incorrect account balances. We will debug this application to
determine the cause of the error.
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Part 4: Server Setup
1. Setup the server to run in debug mode.

__a. Open a Web Browser and navigate to the following URL:
http://localhost:9060/ibm/console
___b. When prompted for a User ID, enter wsdemo to log in.

__c. Navigate to servers->Application servers.
__d. Click on server1.

__e. Scroll down to Additional Properties and click on the Debugging Service link.

Additional Properties

Endpoint Listeners

Debugqing Service

Thread Pools

Web Server plug-in properties

__f. Check the Startup box, and select OK.

Application servers > serverl = Debugging Service
A model of the attributes needed for debugging a JWM

Configuration

General Properties

#* 1wM debug port
e

__g. Click Save to save your changes.

E Meszages

&Changes have been made to your local
configuration, Clicc\ apply changes

rmaster configuration:
__h. Click the Save button.

2. Restart WebSphere Application Server in Debug Mode.

__a. From the Servers Tab, select the server and select the Stop the server icon.

(F'ru:ul:ulems Tasks | Propetties m\(}:nsnle L -0 @

Server | Hosk name | Skatus | ]

Sphere Application Server 6.0 localhost
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___b. When the server has stopped, go to the Project explorer and navigate to Dynamic Web Projects -
> WebContent -> index.html.

__c. Right click on the index.html entry and select Debug > Debug on Server....

= Javasource
-3 com.ibm,w
-3 com.ibm,w

- genfsrc

-2 imported_class

B, Websphere wE

-2, JRE Svskem Lib

- webConkent

[#-[= images
(= fsp
(= META-INF
(= theme
(= WEEB-INF

- indesx. hkml

(RS RS IS TS TRUET]

Run

Profile
Deplay
Team

Compare With
Replace With

Lirk Litilities

Source

Page Template

|

Properties

Alk+Enter

w60 JRE]

----- e, diagram.gph

1|

__d. In the Server Selection window, confirm that the WebSphere Application Server v6.0 option is

selected under localhost, then click the Finish button.

__e. When the server start has completed, you should see that the status of the server now indicates
debugging.
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Part 5: Debug Application
1. Click yes on the Perspective Switch Confirmation window.

2. Switch back to the J2EE perspective now that the Debug perspective is loaded by clicking on the
J2EE Icon in the upper right hand corner of the Rational Application Developer window.

T %¥Debug | (dJ2EE

3. Set your break points.

__a. Inthe Project Explorer, navigate to Dynamic Web Projects > WebSphereBankWeb > Java
Resources > JavaSource > com.ibm.websphere.samples.bank.web

__b. Double click on the TransferFundsServlet.java source file.

___c. Scroll down to the statement shown below:

(4 web Browser | ) web Browser ansfe
if [(history == null) {
hiztory = new HistoryBean(): // creates the hean

H
String strFromlcoct = req.getParameter ("fromliccount™)

Ftring strTolect = req.getParameter ("tcolocount™)
Jtring strimt = red.getParameter [(Mamount™) ;

int intFromicct = 0O;
int intTodcct = 0
float floatlimt =

0O s
e

__d. Double click on side bar to set line break point.

() web Browser | () web Browser ;
if (history == null)] 1
hiztory = new HistoryBean(): // creates the hean

K
String strFrombloct = regq.getParameter ("fromicocount™)

String strToloct = req.getParameter ("tolccount™)
Jtring strimt = red.getParameter ("amount™)

Line breakpaint; TransferFundsaerviet [line: 115] - performTask(HttpSeryletRequest,
HttpServletResponse)

TIIC I oo L=

float floatiwmt = [0

__e. Scroll down further and set a break point at line 161.
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Jihfter page walidation if there are no errors

if (errmwsg.size(] == 0] 4
try |
I TransferLocal transfer = transferHome.create();

transfer.transferFunds (intFrowboct, intToloot, flostimt) !

fromBalance = dF.format (transfer.getBalance (intFromiccot) ) ;
toEBalance = dF.format (transfer.getBalance (intToloot) )

4. Open WebSphereBank application in your browser.

__a. Inanew web browser window, open the following URL:
http://localhost:9080/WebSphereBankWeb

5. Initiate a funds transfer.

___a. Click on the Transfer Funds link. For the From Account enter 101, for the To Account enter
102, and for the amount enter 75.

From Account: 101

To Account: 102

Armount; g I?'Eu|7
Transfer ﬂl

___b. Click Transfer.

__¢. You should see the screen below indicating your breakpoint has been hit. Click Yes to switch to
the debug perspective.

{8} Confirm Perspective Switch

This kind of launch is configured to switch to the Debug perspective when it
suspends, Do you wank o switch to this perspective now?

[ Remember my decision

__d. Click on the Variables tab and scroll down to the bottom to display the variables for FromAcct,
ToAcct and Amt.

M\Breakpnints| s [0 = =0

session= HtkpSessionFacade (id=10933) ;I
history= HiskoryBean (id=10933)
strFromfAcck= "101"

strTofcck= "102"
stramk= "75" -

com. ibm. wehsphere. samples. bank. weh. TransferFul—I

-
L2
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6. Click on the Debug tab and click on the Resume icon.

::@E:DEhug - TransferFundsSerylet.java - IBM Rational Software [
File Edit Source FRefackor MNawigate Search  Project Bun wind

| C5 - |% -0 -9%-Q - |®@ 5 |

TransFerFundsServIet dDPnst{HttpServletRequest HttpServIetRespDnse}
TransferFundsServlieti{HttpServlet), serviceiHttpServletReguest, HitpSersy
TransferFundsServietiHttpServlet), servicelServietRequest, ServietRespc

7. You stop at the next break point. Now look at the variables. You will notice that the intFromAcct
and intToAcct values are incorrect.

strFrom#Acck= "101"
skrToAcck="102"

skrAmk="75"
intFromacck= 102
intToAcck= 101
FloatAmt= 75.0

8. Scrolling up from the break point, you can see that intToAcct is being set from strFromAcct.
Similarly, intFromAcct is being set from strToAcct.

= BoundedBuffer{Object),waitlong, int} line: not available [native method]

pgBean.setFromiccount (Integer. parselnt (strFPromioct) )
intTolcet = Integer.parselnt (strFromboct)

+ catch (Exception ne)] |
errmsd.add(bundle.,. get3tring ("errfromaccotValid™) ) ;
messagelogyger. logp (Level. INFO, className, methodName, bundle

9. Correct values.

__a. Right click on intFromAcct variable, select Change Value, and an edit window will appear.

m\ﬁreakpuints

strFrom#Acck= "101"
strToAcck="102"
strAmk="75"
intFromAcct= 102,
- @ intToAcct= 101 Select Al

oo @ FloakAmt= 75.0 Copy Yariables

hange value. ..

__b. Change the value from 102 to 101. Select OK.
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__c. Repeat the process changing the value of intToAcct from 101 to 102.

___d. Click the Resume icon

% Debug E\M
()
| L= Transfer

. sfer

L= Transfer

__e. Messages in web browser will indicate transfer completed. New account balances will reflect the
correct transfer request.

10. You can now stop your server and exit Rational Application Developer.
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Part 6: Restore your server
_ 1. Restore your server configuration. This will return your server configuration to its original state.
__a. Open a Windows Command Prompt and navigate to the following directory:
<RAD_HOME->\runtimes\base_v6\bin

__a. Restore the server configuration by issuing the following command:
restoreConfig backupConfig “c:\Program Files\IBM\Backup.zip”
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What you did in this exercise

In this exercise, you debugged a J2EE 1.4 application. You installed the application, setup your database and
data source, tested the application, set break points, looked at code, inspected variables and changed there
value.
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