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Using Rational Application Developer Version 6.0 wizards

Abstract
Using IBM® Rational® Application Developer Version 6.0 makes it easy to create
Enterprise JavaBeans™ (EJB™) from back-end IBM DB2 Universal Database™ (UDB)
for iSeries™ tables. This technical lab will walk you through using the Rational
Application Developer workbench and wizards to generate an entity EJB that will access
data in a DB2® UDB for iSeries table for deployment on IBM WebSphere® Application
Servers on IBM eServer™ i5 and iSeries systems in the following operating environments:
Linux™, IBM Integrated xSeries® Adapters and Integrated xSeries Servers running
Microsoft® Windows®, and IBM i5/0S™ and IBM OS/400®. It is intended for DB2 UDB,
Rational Application Developer, and WebSphere developers who need to create EJB
Web faces for their corporate data repositories.

Introduction

A common business strategy is to enable business decision makers to easily access
back-end data through their Web browsers. Giving users access to the data through
their Web browsers, which was previously only available through green screens or
command lines, enables quicker management decision making and better informed
sales staffs and business development personnel.

Done right, Web facing back-end databases can result in immediate return on
investment (ROI). Because Web browsers require little or no user training, the costs
involved typically equal the resources devoted to Web enabling these databases.
Naturally, the easier it is to develop Web-based user interfaces for back-end databases,
the lower total cost of ownership (TCO) for such projects, and the faster the ROI.

IBM has several products that minimize TCO and maximize ROI for database Web-
facing projects. Rational Application Developer V6.0 is an easy-to-use, powerful
application suite for creating EJBs that enable Web browsers to access DB2 UDB for
iSeries databases. If these databases reside on WebSphere Application Server for
iSeries servers, the result is the perfect storm of usability and performance.

This online lab describes procedures for developing EJB on Rational Application
Developer for DB2 UDB for iSeries databases on WebSphere Application Server for
iSeries servers.
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Create a new EJB project

After you have started Rational Application Developer, create a new EJB project named
EjbRdbiSeriesExample (as illustrated below).

1. Click File > New > Project. This will launch the New Project wizard. (Figure 1)

© J2EE - IBM Rational Software Development Platform Q@
File Edit Navigate Search Project Run Window Help
New Alt+ShiftsN  * £ Project... [ | (268
= Enterprise Application Project
[ Application Client Project
=] ¥ Connector Project
=) (7% Dynamic Web Project
B & EJB Froject
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T 1 Access Bean
v B [@ Class Diagram
Refresh F5 4 Bample...
=] [ Other... Ctrl+N

Switch Workspace...
Open Bxternal File...
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£y Export...

Properties Alt+Enter

1 SqlFrepStmtClass.java [miscjava/...]

2 NativelDBCTest.java [miscjava/...]

3 NativelDBC.java [miscjava/JavaSource] -
4 JT400IDBCTest.java [miscjava/...] ems I3 . Tasks Properties Servers| Console 3+ =0
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Figure 1: Create a new project
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2. Select EJB Project from the list of options and click Next. (Figure 2)

Select a wizard
Create an EJB project

Wizards:

----- 4 Dynamic Web Project
B EGL Project
S

(I Java Project
@ Fortal Project

% Portlet Project

% Portlet Project (JSR 168)
(= EGL

-= EIB

(& 12EE

= Java

.7 Qanmar

[ Show All Wizards.

q

= Back

Mext =

Eirrizh

Cancel

Figure 2: New Project wizard
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3. Click Show Advanced >>. (Figure 3)

'@ New EJB Project X

EJB Project

Create an BEJB project and add it to a new or existing Enterprise Application ‘ES
project.

Mame: |

Project location: | C:\Documents and Settings\Administrator\IBM\rationa Browse... |

Show Advanced }}l

< Back eyt = Eirmizh Cancel

Figure 3: New EJB Project screen
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4. Type in the project name: EjbRdbiSeriesExample. The EAR project name will
automatically be filled in as EjpbRdbiSeriesExampleEAR. Click Finish. (Figure 4)

© New EJB Project B
EJB Project
Create an EJB project and add it to a new or existing Enterprise Application 4 ;
project.
Name: | EjbRdbiSeriesExample

Project location: | C:\Documents and Settings\Administrator\IBM\rationa Browse... |

Hide Advanced <<

EJB version: 12.1 LI

Target server: lWEhSphere Application Server v6.0 LI Mew...

¥ Add module to an EAR project.
EAR project: IEthdhiSeriesExampleEAR LI Mewy...

¥ Create an EIB Client JAR Project to hold the client interfaces and classes.

™ Add support for annotated Java classes
™ Create a default stateless session bean

< Back Mext = Einish Cancel

Figure 4: EJB Project finish screen
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Rational Application Developer will create the project for you and bring you back to the

following screen (Figure 5):

© J2EE - IBM Rational Software Development Platform
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- = GEE |si¢ |8 | H-0--Q- B4

it Project Explorer £ =0

+-Iig Enterprise Applications
+ g Application Client Projects
+-Lg Connector Projects
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Figure 5: Project Explorer

Generate EJBs

Rational Application Developer has many automated wizards that will step you through
building J2EE components, including EJBs. In this lab, you will be using the relational
database table to EJB generator to create an entity EJB from a DB2 UDB for iSeries
example table that ships with the i5/0S (OS/400 prior to Version 5 Release 3) operating
system, the QCUSTCDT physical file in the QIWS library. We will employ the IBM
Toolbox for Java™ JDBC driver to access this table from the Rational Application

Developer client workbench.
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1. To start the process, right click the EjbRdbiSeriesExample project and select
EJB to RDB mapping > Generate Map. (Figure 6)

© J2EE - IBM Rational Software Development Platform Q@]
File Edit Mavigate Search Project Run Window Help
L GEE S @024 & Y| (@ I2EE
¥ Project Explorer &2 =8
gEE -

+-/& Enterprise Applications
Lz Application Client Projects
[ Connector Projects

(§ EIB Projects

=

=

+ 1= EjbR(

#-[& Dynamid New ,

3 u Other Pr -~ Copy

+ L web Ser

+-Cf Databas = Faste

+-[0 Databas| ¥ Delete
Refactor Alt+ShifteT »
Import... N
Export... ,

" Refresh

Close Project

Run Validation
Convert to Web site

Run 3
Debug »
Profile »
Deploy
Team »
E= Snippets &3 Compare With »
Edportet Restnre.ﬁ'nm Local Histary... Tasks | Properties| Servers| Console % v =0
I Portal Link Utilities 3
[~ Web Servick  Source y s, 0 infos
% WebSphere Migrate » Resource In Folder Location
ExsL Code Review »
= EIB EJB to RDB Mapping *» i) Generate Map
(Ele6L EJB Client JAR e Generate Schema DDL
[EFse Properties Alt+Enter

Figure 6: Generate EJB to RDB map
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2. Next, select Create a new backend folder and click Next. (Figure 7)

-

@ EJB to RDB Mapping 5

EJB to RDB Mapping ¥
Create a mapping between an EIB JAR and a relational database. ®| 1

Specify the backend folder that will contain the generated mapping
file, database schema and other runtime information.

% iCreate a new backend folder:

| s an edistng oackend malder

Mext = Cancel

Figure 7: EJB to RDB Mapping wizard

Note: A backend can consist of databases from different vendors or simply
alternative mappings and table qualifiers. It is the repository for holding database
schemas and mappings of EJB attributes and fields to table columns.
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3. Select the type of mapping that you would like to use. This example maps an
existing iSeries table, QCUSTCDT in library QIWS. Select Bottom-Up mapping.
This means you will map from an existing database to new Java beans. (Figure 8)

=

@ EJB to RDB Mapping x

Create new EJB/RDB Mapping
L i|

— Create

* Bottom-Up

Generate enterprise beans and map from an
existing database schema.

~ :

< Back Cancel

Figure 8: Bottom-Up mapping

Note: Bottom-Up is the only allowable selection here. If enterprise beans were
already defined, you can generate the back-end database from them or match
the enterprise beans to an existing database. You can create new enterprise
beans from an existing database, therefore Bottom-Up. (For additional
information on the different types of mapping, see Appendix A.)
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The process will now ask you to create a new database connection to the database.
Once you have created a connection to the iSeries server, it can be reused to create and
map other EJBs. The connection is an object stored in Rational Application Developer.
You can provide any connection name that you prefer. For a database, use the same
name as is set on the i5 server. You can find the database name by using the
WRKRDBDIRE 0OS/400 command (see next two screen captures, Figure 9 and 10.) A

valid iSeries user ID is required, which allows you to connect to the iSeries database
during mapping.

_|o] x|

Fil= Edit Wiew Cormmunicatio

Actions  Window  Help

By | 2| %] &30m)| wm| e

es!

iy

% al &e

Command Entry PLID 1

Reguest level:
Previous commands and me

[No previous commands or

Bottom

mmand, pr
~dbdire

Fd=Frompt Fa9=Retr

=41 1902 - Session successfully started dup00E2 an itpre03: dupn0zz

Figure 9: IBM eServer i5 database connection screen 1
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ol PWD1 -0l x|

File Edit Miew Communication E;Hnag Windms  Help
EEELLEE IR E T

Position to

Type options
4=Remove  5=Display details  6=Frint details

Remote

Option Entry Location

MPLE

Bottom

Fo=Print list Fl12=Cancel
1 103,

<" 1902 - Session successfully started dup0032 on itprt03: dupl032

Figure 10: IBM eServer i5 database connection screen 2
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In the Database vendor type field, select DB2 Universal Database for iSeries
V5R3. The JDBC driver field will be completed to indicate AS/400® Toolbox for
Java JDBC Driver. Fill in the Host field to be the TCP/IP host name of the
iSeries server you are connecting to. Finally, in the Class location field, indicate
where to find the jt400.jar file that contains the JDBC driver classes. OS/400
ships with the jt400.jar file in the integrated file system (IFS), in directory
/QIBM/ProdData/HTTP/public/jt400/lib. Click Filters. (Figure 11)

= —
@ EJB to RDB Mapping x
Database Connection =2z =
Establish a JDBC connection to a database. @[ 1
Connection name: | iSeriesCaonl
Database: | SE520B2 LI
User ID: | RUSH Rd
Password: | bk Sk L g

Database vendor type: |DE=2 Universal Database for iSeries V5R3

JDBC driver: |PLS,"4EIEI Toolbox for Java JDBC Driver

Host: | sEs2082

(Optional) Port number: |

LeflellelLefLe]

Server name: |

Database Location: I _fl Browse. .

JDBC driver class: |

A

Class location: |K:'aQIEMhPrndDatahl—l‘l‘l’PhPuhlic*.jt4EIEI&Iih:] Browse...

L<

Connection URL: |

Filters... |

™ Use existing connection:

Existing connection: | - |

< Back Next = Eirish Cancel

Figure 11: Database connection wizard
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5. Connection filters are next. The default for the iSeries connection is shown in the
figure that follows (Figure 12). It indicates that tables in all iSeries libraries except
those libraries that have QSYS, $, or # as part of their name are included in the
mapping wizard. For performance reasons, you will want to provide another filter.
Click Add Filter.

© Connection Filters B
- Connection Filters
I Table I Stored F’rnc&durel User-Defined Function 4 l "l Add Filter
I Ena... I Target i Predicat&i Filter | Opera... Remoye
}:9@ SCHEMA  NOT LIKE QS5YSRe AND —
gl SCHEMA  NOT LIKE $% AND Move Lp
g-dvd SCHEMA NOT LIKE #% ——
(=] 'j"."'."."l gl
Enatale
{_I 1l | |_i| Digahble
Filters...
| rerHFEma 3
~Stored procedures and user-defined functions types
¥ sgL ¥ Java
vV C ¥ Other
¥ Exclude system schemas
OK Cancel

Figure 12: Add filters
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5. Inthe Add Filter dialog, use the following values: For the Select field choose
SCHEMA from the pull down menu; and for the where name filed choose LIKE
and type in QIWS. This will reduce the number of tables you will see in the
mapping wizard to only those in library QIWS. Click OK. (Figure 13)

@ Add Filter

Customize filker below. Filter text can include SQL wildcard 4.

Select |SCHEMA v| where name {Lke  ~| | qows|

oK Cancel ‘

Figure 13: Add Filter dialog
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6. The finished filter dialog will look like the following screen. Click OK. (Figure 14)

1

‘@ Connection Filters

X

~ Connection Filters

|TabFe | Stored Frﬂcedurel User-Defined Function 4 | *l
J Ena... | Target | Predfcate| Filter | Opera... Remove
}:DE SCHEMA  MNOT LIKE QS5YS% AND
g SCHEMA NOT LIKE %% AND ove Lo
R SCHEMA NOT LIKE #% AND
T vl SCHEMA  LIKE QIWS Mave do
Ergble
il 1ill | [_] Disahle
Filters...
| reruema =
Stored procedures and user-defined functions types
W sgL W Java
¥ c ¥ Other
¥ Exclude system schemas
oK Cancel

Figure 14: Finished filter dialog

15



Using Rational Application Developer Version 6.0 wizards

7. Back in the wizard, click Next. The wizard will connect to the iSeries server
through the connection and filter just created. A list of tables is shown that are
available to map to the new EJBs.

8. Select the table that you would like to map to, which in this case is QCUSTCDT.
Click Next. (Figure 15)

© EJB to RDB Mapping (X
Selective Database Import -4
Select tables for import @[ 1

Select checkbox to import table:
= Dgg QIWS
: QCUSTCDT
[JE qmenusrc

Select all Tables | Deselect All Tables

Mext = Finish Cancel

Figure 15: EJB to RDB Mapping wizard, Selective Database Import
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9. On the EJB to RDB Mapping screen, under CMP Version select 2.x. In this
example, a prefix for the generated EJBs is not specified. Instead the package
name se520b2 is used that matches the iSeries server you are connected to.

10. Click Finish. (Figure 16)

© EJB to RDB Mapping 3

Create new EJB/RDB Mapping

Select Bottom-Up Mapping Options gu
=

CMP Version:

Package for generated EJB classes:

| ses20b2

Prefix for generated EJB classes:

|

= L s e et e VL P et | (Rl ) Ty b
o not generate beans for Ehles included i views

< Back =Hem Finish Cancel

Figure 16: Create new EJB/RBD Mapping
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The wizard will take you to the mapping editor as seen below. (Figure 17)
© JZEE - Map.mapxmi(DB2UDBAS400_V53_1) - IBM Rational Software Development Platform MEX
Fle Edit Navigate Search Project Run Mapping Window Help
W = GEE|sE¢ B H-0-8 9| (9 I26E
#® Project Explorer 52 = 8| & Mag.mapxmi £ a
BE & $ Enterprise Beans & B3 » [J Tables ir H« -
+-\7g Enterprise Applications all = (@1 EjbRdbiSeriesExample =[] * sEs2082
+-Lz Application Client Projects - 3 Qeustedt +-E" qeusTeoT
+ (4 Connector Projects
- (@ EIB Projects
= 3= EjbRdbiSeriesExample
=iz Deployment Descriptor’.Ejbl
=% ejbModule
+-HF se520b2
=52 META-INF
=147 backends
=-4= DB2UDBAS400_VE
- iSeriesConl.cc
3 Map.mapxmi
[ sEs20B2_iseri || [ Ovenview ) i
Ij@ SE52082_QMW Enterprise Beans ‘ Tables
B4 SE52082_QIW =@ EjbRdbiSeriesExample [ ses2082
[ 5E52082.dbxn A Qeustedt T QCUSTCDT
@ ejb-jar.xml
[E] ibm-ejb-jar-bnd.xmi ||
ibm-ejb-jar-ext.xmi
L MANIFEST.MF
-2 WebSphere v6.0 Runtime
-2 JRE System Library [WebSp,
+-Ld Dvnamic Weh Proiects b
>
Snippets | 5F Outline 57 v - =0
—-+ EjbRdbiSeriesExample <--> SES20 = = =5
H-4 Qustedt <—> QCUSTCOT {2 Problems £ . Tasks Properties Servers| Console i
1 error, 1 warning, 0 infos
| Description | Resource In Folder ‘ Location
@ CHK12829E: Key class Qcustcdikey does not ma... Qcustcdtkey.java EjbRdbiSeriesBxampleClient/ejbM...  line 5
@ A primary key does not exist for table: QCUSTC... Map.mapxmi EjbRdbiSeriesExample/ejbModule/...
* 2]

Figure 17: Mapping editor

In the circled area, see the generated EJBs and the iSeries connection and table.
Note the errors in the Tasks pane in the Problems tab. The messages indicate
that you have to map and identify a primary key that will be used to instantiate
the entity EJB. To remedy these issues, map and identify which table column will
be used and mapped to the entity bean attribute as the primary key.
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12. Right click QCUSTCDT and then click Open Table Editor. (Figure 18)

© J2EE - Map.mapxmi(DB2UDBAS400_V53_1) - IBM Rational Software Development Platform =J=ed
File Edit Mavigate Search Project Run Mapping Window Help
Ll GEE|sie |8 |H-0-%6-4- B9 | (S 2eE
2 Project Explorer &2 = B1]| $Map.mapxmi &2 B
™ E 5 w | @ Enterprise Beans & El ok~ [ Tables K H« -
#-li3 Enterprise Applications Al = (&1 ' EjbRdbiSeriesExample = 0" SE52082
+ L Application Client Projects +-[E* Qeustedt A B * [l
#-[4 Connector Projects &
=-Lg EJB Projects Run
=-i=* EjbRdbiSeriesExample Debug
# - Deployment Descriptor: Ejbl Profile
=% ejbModule
+-H} se520b2 [ Open Table Editor
=-4= META-INF =| Copy
= 4= backends W,
=-4=> DB2UDBAS400_V|
4 iSeriesConl.c| 4
_& Map.mapxmi o
|2 SES2082_iSeri | Overview
EI@ SE52082_QIW| Enterprise Beans ‘ Tables @
£ SE52082_QIW — (1 EjbRdbiSeriesExample [0 seszoe2 @
[ sE52082.dbxr] I Qeustedt E QuusTCcoT |~
@ ejb-jaroml .
[El ibm-ejb-jar-bnd.xmi
Visualt
ibm-ejb-jar-ext.xmi sualize
{5t MANIFEST.MF
# =) WebSphere v6.0 Runtime
#-= JRE System Library [WebSp,
=% Dvnamic Weh Proiacts .4
>
Snippets | 5= Outline £ e~ =0
-+ EjbRdbiSeriesExample <--> SE520 = =
# ¢ Qeustedt <> QCUSTCOT [2( Problems 52 . Tasks Properties| Servers| Console - 4 B
1 error, 1 warning, 0 infos
| Description Resource In Folder ‘ Location
@ CHKJ2829E: Key class QrustcdiKey does not ma... QcustcdiKey.java  EjbRdbiSeriesExampleClient/ejbM...  line 5
& A primary key does not exist for table: QCUSTC... Map.mapxmi EjbRdbiSeriesExample/ejbModuley...
< L

Figure 18: Open Table Editor
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13. When the table editor opens, select the Primary Key tab. For this example, select
CUSNUM:NUMERIC in the left hand Key column(s) pane and click > to move it
over to the Column(s) in Primary Key pane. (Figure 19 in red.)

@ J2EE - QIWS.QCUSTCDT - IBM Rational Software Development Platform JoEd
File Edit Mavigate Search Project Run Window Help
- FEHE s ¢ B [H-0-%-4- (S5 [l I | CeI2EE
#2 Project Explorer &2 = B $aMap.mapxmi (T =QIWS.QCUSTCDT & a|
T =% > | prim Al
R Enterprise Applications -~ .
#-C5) Application Client Projects A Name:

# (@ Connector Projects
=-C& EIB Projects
=5 EjbRdbiSeriesExample
w0 (@ Deployment Descriptor: Ejbl F LSTNAM : CHARACTER
=52 ejbModule B INIT : CHARACTER

[ca036278 |

Key Column(s) (nullable columns excluded) Column(s) in Primary Key

ZECUSNUM : NUMERIC

# 3 se520b2 [ STREET : CHARACTER
= 5= META-INF [ CITY : CHARACTER
=-§= backends B STATE : CHARACTER

<> DB2UDBRS400_VY F ZIPCOD : NUMERIC

& iSerid Conl_.c( B CDTLMT : HUMERIC
f CHGCOD : NUMERIC
F BALDUE : NUMERIC
F CDTDUE : NUMERIC

[ ses2082.dbxm
@ ejb-jar.xml
[2] ibm-ejb-jar-bnd.xmi
] ibm-ejb-jar-ext.xmi
{4 MANIFEST.MF
+-2 WebSphere v6.0 Runtime
+ = JRE System Library [WebSp
L5 Dvnamic Weh Proects hd
<] i | & Sort
Snippets | 5= Outline &2 v =
B LSTNAM : CHARACTER [~
B INIT : CHARACTER [£! Problems 52 . Tasks| Properties Servers| Console
B STREET : CHARACTER 1 error, 1 warning, 0 infos
[ CITY : CHARACTER | Description Resource In Folder ‘ Location
F STATE : CHARACTER @ CHKI2829E: Key class QcustcdtKey does not ma... QcustcdtKey.java EjbRdbiSeriesExampleClient/ejbM...  line 5
B
g
8
B

Overview | Columns | Primary Key | Foreign Keys

» =0

é&i

ZIPCOD : NUMERIC & A primary key does not exist for table: QCUSTC... Map.mapxmi EjbRdbiSeriesExample/ejbModule/...
CDTLMT : NUMERIC
CHGCOD ; NUMERIC
BALDUE : NUMERIC
[ CDTDUE : NUMERIC
=-[Z Primary Key
&> C4036278
[2 Farainn Keve [v]

Figure 19: Primary Key

14. Close the table editor by clicking on the X on the QIWS.QCUSTCDT tab and
click Yes to save changes. (Figure 19 in black.)
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15. Right click Qcustcdt and select Open Deployment Descriptor Editor. (Figure

20)

© J2EE - Map.mapxmi(DB2ZUDBAS400_V53_1) - IBM Rational Software Development Platform

M|

File Edit MNavigate Search Project Run Mapping Window Help
W GEE |si¢ |8 (-0 Q- @y e & 5| ($12ee
2 Project Explorer 3 = £/ $ Map.mapxmi &2 B
13 5 5 w | @ Enterprise Beans Lot 51k = [0 Tables ks H« ~
(/g Enterprise Applications A =&t EjbRdbiSeriesexample - [ ses2o082
+-( Application Client Projects - & it o =P acueTepT
+ (i Connector Projects 7 Create Session Bean Facade
--Lg EIB Projects Run 4
- = EjbRdbiseriesExample Debug 4
+- (7 Deployment Descriptor: Ejbl Profile 3
=% ejbModule Deplay
+- 3 se520h2
=-&> META-INF @ Open Deployment Descriptor Editor
=l = backends 2| Copy
=-f5= DB2UDBAS400_V! -
- iSeriesConl.ct .
35 Map.mapxmi $
] Overvi nY
B SES20B2_iSeri verview 4 Remove Mapping ) qp T
l_gl SE52082_QTW Enterprise Beans
B SE52082 QMW =+ (&1 EjbRdbisg o
[0 ses2082.dbxm [ Qeustc &2
@ ejb-jar.xml
[Z ibm-ejb-jar-bnd.xmi | P
[ ibm-ejb-jar-ext.xmi -
I MANTFEST.MF ok '
+- = WebSphere v6.0 Runtime
+- B JRE System Library [WebSp_—
+. [ Nunamic Weh Proiects )
Snippets | o= Outline 52 & - =0
=+ EjbRdbiSeriesBxample <--> SE520 {2l Probl = . | = =T
4+ Qeustedt <= QCUSTCOT Problems Tasks | Properties| Servers| Console B g
2 errors, 0 warnings, 0 infos
| Description Resource In Folder ‘ Location
@ Non key attribute "cusnum"” is mapped to a key ... Map.mapxmi EjbRdbiSeriesExample/ejbModule/...
@ CHKJI2829E: Key class Qeustcdtkey does not ma... QcustcdtKey.java  EjbRdbiSeriesExampleClient/gjbM...  line 5
£ >

Figure 20: Open Deployment Descriptor Editor
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16. On the Bean tab in the Deployment Descriptor Editor screen, select cusnum in
the CMP Fields pane and click Add to Key. (Figure 21 in red)

© J2EE - EJB Deployment Descriptor - IBM Rational Software Development Platform [:]@
Eile Edit Navigate Search Project Run Window Help
- GEE|sE | H-0-9 | Ca12ee
2 Project Explorer &2 = || & Map.mapxmi & EJB Deployment Descriptor 4 8
© =% ¥ | Bean tir
+Irg Enterprise Applications e
+L 5 Application Client Projects [ Qeustedt Bean Type: Container-Managed Entity 2.x al
#-Lg Connector Projects Type options: O reentrant
- I8 Projects Display name:
= i#> EjbRdbiSeriesExample pay .
# }ﬁ Deployment Descriptor: Ejbl Abstract schema: [ Qoustcdt
- 5= ejbModule Description:
+-H1 se520h2
5 &= META-TNF cusnum : java.math.BigD ~ Add...
+ backends Istnam : java.lang.5tring
& DB2UDBAS400_ Ve init : java.lang.String -
Sl il street : java.lang.String
gL e P CMF Fields: city : java.lang.String Add to Key
E% Map.mapx.m\ | state : java.lang.String ————
SE52082_iSeri @ zipeod : java.math.BigDe u

[ SES2082_QIW (31 reitimt - imm math Righal
[ seszo82.dbxm
@ ejb-jarxml WebSphere Bindings A
=| ibm-ejb-jar-bnd.xmi | The following are binding properties for the WebSphere Application
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Figure 21: Add to Key

17. Close the Deployment Descriptor Editor by clicking the X on the EJB
Deployment Descriptor tab (Figure 21 in black) and click Yes to save changes.
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18. The errors listed in the Tasks pane will go away and the mapping editor will look
as follows (Figure 22) after expanding QCUSTCDT in both the Enterprise
Beans and Tables panes, with cusnum in the EJB mapped as the key to the
CUSNUM column in the QCUSTCDT table. Close the Map.mapxmi tab by
clicking on the X (in black).
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Figure 22: Mapping beans to tables
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Specify a default data source for the EJBs to use

Now you will specify a default data source for the EJBs to use:
1. Right click on EJB Deployment Descriptor and select Open.

© J2EE - IBM Rational Software Development Platform
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Figure 23: Open EJB Deployment Descriptor
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2. On the right side of the Overview tab, update JNDI — CMP Connection Factory
Binding values. Enter jdbc/iSeriesToolbox in the JNDI name field and
Per_Connection_Factory in the Container authorization type field (Figure 24 in
red).
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Figure 24: Update JNDI-CMP Connection Factory Binding values

3. Close by clicking the X in the EJB Deployment Descriptor tab (Figure 24 in black)
and click Yes to save the changes.
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4. Right click EjpbRdbiseriesExample project and select Deploy to generate RMIC
code for deployment of your beans. (Figure 25 and 26)

Figure 26: Deploying selected modules

26
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Create a WebSphere test server environment

The Rational Application Developer IDE ships with several WebSphere integrated
runtimes that might be used for testing the components and artifacts right in the tool
itself. You can create Version 5, Version 5.1, or Version 6.0 servers and those servers
can be configured in Express (does not contain all J2EE functions for example, EJB
support) or Base (fully J2EE compliant) versions. In this example, we will create a base
6.0 test server environment.

1. First, create a new server and server configuration by clicking File > New >
Other.... (Figure 27)
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Figure 27: Create a new WebSphere runtime environment
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2. On the Select a wizard screen, click Next. (Figure 28)

M

Select a wizard

Define a new server

Wizards:

#/-= Crystal Report E
#-[= Data
(= EB
Bl J2EE
(= Java

# (= Modeling
E||Er Server
[t server Project
# (= Simple

w-E Web

L. Wilah Sarvirac

™ Show All Wizards. e

= Back Mext = Eirrizh Cancel

Figure 28: Select a wizard, Define a new server
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3. Let the Host name default to localhost and select WebSphere v6.0 Server.

Click Next. (Figure 29)

@ New Server

Define a New Server

Choose the type of server to create.

Specify the host where you want to publish

Host name: |hcal|msl1

Select the server type:

#- = Other

B3 webSphere v5.1 Server
- WebSphere v5.1 Test Environment
5] WebSphere v6.0 Server

View By: |Vendor

Description: Runs J2EE projects on the WebSphere v6.0 Server.

< Back

Next =

Eirishy

Cancel

Figure 29: New Server wizard: Choose the type of server to create.
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4. Accept the defaults and click Next. (Figure 30)
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Input settings for the new WebSphere server.
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Passyword: |
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Figure 30: New server wizard. WebSphere Server Settings screen.
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5. Select EjpbRdbiSeriesExampleEAR and click Add (Figure 31). Then click Finish
(Figure 32).

.

© New Server %]
Add and Remove Projects
Modify the projects that are configured on the server @

Mowve projects to the right to configure them on the server
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= Bemoye

EREY =

Add All >>

== Ramaye Al

|-{_-| ! | [ﬂ

1
o=
-+
N

Finish Cancel

< Back | i

Figure 31: Add new server
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@ New Server x|
Add and Remowve Projects
Modify the projects that are configured on the server @

Move projects to the right to configure them on the server
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E38 l% EjbRdbiSeriesExampleEA
Ldd =

= BEemave

Fut [ [ |

<< Remove All

|<_] i | [i]

< Back Mext =

FEinish Cancel |

Figure 32: New Server wizard Finish

Congratulations, you now have a WebSphere test environment. Note that the
WebSphere 6 server might now try to start.
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Modify the server configuration for the testing

Now that you have a WebSphere test environment, you need to modify the server
configuration for the testing. You will access the WebSphere 6 administrative console
and edit the server configuration to add a data source for the iSeries server. The
database will reside in the WebSphere server EJB container and EJBs will operate on
the data. The following steps show how to open the Administrative console.

1. Make sure your WebSphere V6.0 test server is started. Under the status column
you might see Started or Debugging. If the status indicates Stopped, right
mouse click on your WebSphere V6.0 test server and select Start. (Figure 33)
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Figure 33: WebSphere V6.0 @ localhost started and Debugging started
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Right click the WebSphere V6.0 test server and select Run administrative

console (Figure 34 circled in red).
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3. Sign on as the administrator in the User ID: field and click on Log in. (Figure 35)
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Figure 35: Login screen
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4. The following welcome panel appears in the Admin Console. (Figure 36)
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Figure 36: Admin Console welcome screen
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Because the EJB beans use the DB2 UDB for iSeries database, you have to tell
the WebSphere Application Server 6 test server where to find the Java objects
that handle DB2 UDB for iSeries connectivity. You will need to add and create a
Java Database Connectivity (JDBC) provider and data source to your

WebSphere Application Server 6 test server configuration that will allow the EJB
beans to interact with the iSeries database.

The First thing you will do is modify a WebSphere server environment variable
name OS400 TOOLBOX JDBC DRIVER PATH. Expand the Environment
category in the left navigator panel of the Admin Console and click on
WebSphere Variables. (Figure 37)

© J2EE - Admin Console - IBM Rational Software Development Platform Q@]
File Edit Navigate Search Project Run Window Help

W GEE |sie |8 /-0 -0-a- @9 [0~ | (@12ee

7% Project Explorer 2 = 0|/ & Admin Console % 8

BES ¥ ||| welcome admin | Logout | Support | Help H‘ |ﬁ%

(/g Enterprise Applications a)

#- Lz Application Client Projects Welcome

+- L4 Connector Projects Servers

=-L@ EJB Projects
=-5=* EjbRdbiSeriesExample
= & Deployment Descrptor: £ _ e e e o LT O
= 4% ejbModule = then call wariasles.
+- i se520b2
- se520b2.websphere_dey
- [H se520b2.websphere_de|
=)= META-INF

Applicati
Ghlislee WebSphere Variables
Resources

[ Scope: Cell=JRUSHT41Node01Cell, Node=JRUSHT41Node01

£ Call : JRUSHT41Noda01Call  550P% spacifies the level at which the rescurce
on what scope is and how it works, see the scod

#-(= backends Replication domains + ® Node : JRUSHT41Nod=01
@ ejb-jar.xml Naming
ibm_ejbext.propertie " Server : servert
ibm-ejb-jar-bnd.xmi System sdministration
ibm-ejb-jar-ext.xmi Monitoring and Tuning [eeiv]
gk MANTFEST.MF Troubleshooting

-2 WebSphere v6.0 Runtime
== JRE System Library [WebSp

Preferences
Service integration

New| Delets
+-L@ Dynamic Web Projects -2 el oite |
= Other Projects | o) 2 (%
+-1=2 EjbRdbiSeriesExampleClient s . Voloe &
= was Servers == Su= © =8
+.[5 Weh Senvices ) O APP INSTALL ROOT ${USER_INSTALL_ROOT}/installedApr
<
= a - : = ‘ | — LOUDSCAPE IDBEC DRIVER PATH | SIWAS INSTALL ROOTeloudscagal
Snippets | oZ Outline &3 4
An outline is not available. = -
Froblems | Tasks| Properties | 4% Servers 52 _Console Ly U Ry D =08
Server Host name | Status ‘ State
il we ere v6.0 Server @ localho ocalho ebuggin nchronize
& websphera v6.0 5 @ localhost localhost {5 Debugging Synch d

73

Figure 37: Admin Console; select WebSphere Variables
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6. Pull the slider bar on the right side down until you see the 0S400 TOOLBOX
JDBC DRIVER PATH and click it. (Figure 38)
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Type in the directory which contains the jt400.jar file on your workstation. This
might be a local drive or, as in this example, a mapped network drive to the
iSeries IFS file system. Click OK. (Figure 39)
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Figure 39: Select the correct directory

I 2]

This will bring up a panel telling you the configuration has changed.

Click Save configuration.
Click Save on the next panel to save to the master configuration repository.
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. You will be brought back to the WebSphere variables panel and should see that
the OS400 TOOLBOX JDBC DRIVER PATH has been updated. (Figure 40)
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Figure 40: Driver modification message

Before we move on, let us maximize the Admin Console so we can see more of
the administration panels without having to use the slider bars so often. In
Rational Application Developer you can double click the tabs to maximize that

tab.
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11. Double click the Admin Console tab for an expanded view of the screen. (Figure
41)

© J2EE - Admin Console - IBM Rational Software Development Platform - m

File Edit Navigate Search Project Run Window Help

[ mi = e |sie @ #-0-%-A- @& [0Lo~r0 - £ | Gya2ee

& Admin Console i3 g
Welcome =dmin | Logeut | Support | Help
welcome Close page [&

Servers

Applications

WebSphere Variables

Resources Substitution variables allew specifying = level of indirection for values defined in the system, such as filesystem roots. Varia

server, node, or cell level. When variables in different scopes have the same name. the order of resolution is server variablg
then cell variables.

B Scope: Cell=JRUSHT41Node01Cell. Node=JRUSHT41NodeO1

B security

Global szcurity

SSL
c . Scope spacifies the level st which the resourcs dafinition is visible. For detailed inf
Bl Environment Cell : JRUSHT41Nod=01Cell 0" 'ecape is and how it works, see the scope settings help
Virtuz| Hosts

+ © Node : JRUSHT41Nod=01

Sharsd Libraries

" Server : servert
Replication domains

Naming

System administration

Praf
Monitaring and Tuning references

Troublashooting

Service integration r’i e ED'

upDI
Selact| Name & value & Scope 2
[~ | aee msTalL ROOT ${USER_INSTALL_ROOT}/installedApps cells:JRUSHT41Node01Cel—
[~ | CLOUDSCAPE JDBC DRIVER PATH ${WAS_INSTALL_ROOT}/cloudscape/lib cells:JRUSHT41Nod=01Cel
[~ | ConMECTIDBC JDBC DRIVER PATH cells:JRUSHT41Nod=01Cel
[~ | ConMECTOR INSTALL ROOT ${USER_INSTALL_ROOT}/installedConneactors | cells:JRUSHT41Nod=01Cel
[~ | DE2230 JDBC DRIVER PATH cells:JRUSHT41Nod=01Cel
[~ | DB2UNIVERSAL JDEC DRIVER WATIVERATH cells:JRUSHT41Nod=01Cel
[~ | DB2UNIVERSAL JDBC DRIVER PATH ciitemp cells:JRUSHT41Nod=01Cel
[~ |DE2 IDBC DRIVER BATH cells:JRUSHT41Nod=01Cel
— | DEPLOY TOOL ROOT ${WAS_INSTALL_ROOT}/ deploytool/itp cells:JRUSHT41Node01Ce| ™

[« \

I | ()
Figure 41: Expanded view of the Admin Console
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12. Expand the Security category and then select Global security. (Figure 42)
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Figure 42: Global security
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13. Expand JAAS Configuration and select J2C Authentication Data in the red
circled area below. (Figure 43)
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Figure 43: JAAS Configuration
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14. In the Global security screen click New. (Figure 44)
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Figure 44: New Global security setting

This will open the General properties screen.
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15. Enter your alias and user ID (jrush in this example) and password. Note: The

user ID and password must be the same as the user ID and password of a valid

user on the iSeries server where the database and tables being accessed reside
(where the QIWS table resides in this example). (Figure 45)
16. Click OK.

17. Click Save to save changes to the local configuration.
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18. After saving the configuration you will now see a panel like the one below with
your Alias and User ID. (Figure 46)
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19. Expand the Resources category and select JDBC Providers (Figure
might see a list of providers already there. Cloudscape ships with the
WebSphere Application Server.
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20. Select New. You are now going to define a database (JDBC) provider for the
iSeries.

21. Under Step 1: select DB2.

22. Under Step 2: select DB2UDB for iSeries (Toolbox).

23. Under Step 3: select Connection pool data source.

24. Click Next. (Figure 48)
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25. Check that the 0S400_TOOLBOX_JDBC DRIVER_PATH variable is set up
properly. Everything on this panel should be OK.

26. At the bottom click OK (circled in red). (Figure 49)

27. Save your local configuration changes.
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The new JDBC provider will now be displayed as one of the choices. (Figure 50)
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Figure 50: JDBC providers displayed
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Add a data source or specific back-end iSeries server

The next process is to add a data source or specific back-end iSeries provider that will
be connecting to the JDBC provider just created. In this example, you will create a
Version 5 data source.

1. Click on the JDBC provider DB2 UDB for iSeries (Toolbox). (Figure 51)
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Figure 51: DB2 UDB for iSeries (Toolbox)
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2. Under Additional Properties, click on Data sources. (Figure 52)
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3. Click New. (Figure 53)
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Figure 53: New data sources
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4. The following screen (Figure 54) shows the configuration fields for the iSeries
data source. The JNDI name matches the updated EJB deployment descriptor
JNDI — CMP Connection Factory Binding from earlier. The first image is the EJB
Deployment descriptor and the second is the data source configuration panel.

Note that the circled JNDI names must match.The Component-managed
authentication alias and Container-managed authentication alias are fields that
have pull down menu selections based on the users that were created when the
security tab of the integrated test server was selected. This user is used by the

application server’'s JCA (Java Connector Architecture) security implementation
when accessing the data source.
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Figure 54: EJB Deployment Descriptor
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5. When all fields are correct, click Next. (Figure 55)

@ J2EE - Admin Console - IBM Rational Software Development Platform

File Edit Mavigate Search Project Run Window Help
[Nais |IZEw |sid |&%-0-
(# Admin Console 2

ME X

MU R P CRCR A 5 | (§I2EE

‘@ EJB Deployment Descriptor ‘ =

Shared Libraries

feplication domains

Description

Welcome admin | Logout | Suppert | Help
Welcome Close page [[&
Servers
Applications B Messages Field hel
For field
Bl Resources [} additional Broperties for this object will not be available to edit until its heln
genaral properties are applied by cicking on sither Apply or OK.

IMS Providers informat
JDEC Providers field lab
Resource Adapters JDBC providers > DB2 UDB for iSeries (Toolbox) > Data sources > New er “it

marker

Asynchronous beans A data source is used by the application to access data from the database. A data source is created under & when the
Sl IDEC provider, which supplies the specific JDBC driver implementation class. help curs

appears

Cache instances Configurstion
Object posl managers Page hel
Mail Providers More o

informa
URL Providers General Properties The additional about th
Resource Envirenment Praviders properties will not be page
* Scope available until the
B Security [eells:IRUSHT41Noden1Cell nodes: JRUSHT4 1Node01 iservers sarvarl general properties for
this item are saved,
Global security # Name Additional Properties
ssL [DB2 UDE for iSeries (Toolbox) DataSourca |
Bl Environment LTul=
[igbc/iseriesToalbox |
irtusl Hosts
WebSphere Variables ¥ Use this Data Source in container managed parsistenca (CMB) L

New JDBEC datasource
Naming

System administration

Monitoring and Tuning

Category Related Ttems

Troubleshooting fie— 1= Beo o R
Service integration
Data store helper class name
upDIL
¥ Selact = dats store halper class

Dats store helper classes provided by WebSphare Application
Server
DB2 for iSeries data store helper
(com.ibm.websphera.rsadapter.DB2A5400DataS5toreHelper)
" Specify a user-defined data store helper

KT

Figure 55: New data sources
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6. The next step is to configure the security setting for Component- and
Container- managed authentication. (Figure 56)
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Figure 56: Managed authentication configuration
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7. On the same panel, set the Server name field to your iSeries server. Click OK.
Do not forget to save your configuration. (Figure 57)
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Figure 57: Server name configuration
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8. Review the Data sources screen. (Figure 58)
9. Click Logout to log out of your session,
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Figure 58: Final data sources screen

58




Using Rational Application Developer Version 6.0 wizards

Test EJBs with test client

Rational Application Developer includes a test client application from which you can test
the EJBs you create. In the final part of this lab, you will test the EJBs using this test

client.

1. To start the test, right click on EjbRdbiSeriesExample and select Run > Run

on Server. (Figure 59)

Figure 59: Run on server
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2. Select Choose an existing server and then EjbRdbiSeriesExampleServer.
3. Click Finish.
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Figure 60: Choose an existing server, and finish

Note: The test server will now start. This might take some time.
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4. The browser-based IBM Universal Test Client (UTC) will be displayed as shown
below. Select INDI Explorer.
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Figure 61: Select JDNI Explorer
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5. The JNDI Explorer panel allows you to see all the components that are currently
bound and reside in the JNDI directory of the server. Select the EJB Beans
option on the left side of the screen to display the EJB beans running on the
Universal Test Client. (Figure 62)
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Figure 62: EJB beans running on the Universal Test Client
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6. Click on the QcustcdtLocalHome bean.

7. On the next panel, expand QcustcdtLocalHome and then click QcustcdtLocal
findByPrimaryKey(QcustcdtKey). This allows you to interface with the remote
server to instantiate an entity EJB with data from the iSeries database that has
the customer number (CUSNUM), which you put in to the test client that will be
used as the search criterion against the database. (Figure 63 in red.)
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Figure 63: Universal Test Client console
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8. Select QcustcdtKey(BigDecimal) from the second Expand pull-down menu.
(Figure 64)
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Figure 64: QcustcdKey(BigDecimal) pull down menu
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9. Expand Qcu stcdtKey under Parameter and fill in 938472 under Value for the
BigDecimal Parameter. Click Invoke. (Figure 65)
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Figure 65: Invoke appropriate beans
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10. Look at the Results section in the Parameters section.
11. Under Results click Work with Object. (Figure 66)

© J2EE - Test Client - IBM Rational Software Development Platform

M= X

File Edit Navigate Search Project Run Window Help

s - S |sie @ |%-0-%-A- @ [0~

Y | [ I2EE

Welcome

41z Application Client Projects
+-[4 Connector Projects

INDI Explorer

| & epbModule N ———

[ se520b2 Objects
#-[ se520b2.websphere_de|

Classas
+-# se520b2.websphere_dey
=z META-INF Utilities
#- (= backends INDI Breperties
@ ejb-jaroml WAS v6 ClassLoading

ibm_ejbext.propertie L
El ibm-ejb-jar-bnd.xmi .
ibm—e;b—;ar—ext i 1 Object contains no fields
4 MANIFEST.MF
+ =\ WebSphere v6.0 Runtime
+ il JRE System Library [WebSp
=[5 Dvnamic Weh Proiects s
<

I J [Ll
Snippets | o= Outline &2 =08 ‘LIL‘ m

% Project Explorer &2 = 0|/ Test Client i3 i}
&=
’FD =% ¥ | |@ universal Test Client
H C% Enterprise Applications |2

2. £I8 Projects El E38 Beans & se520b2.Qcustedtlocal findByPrimaryKey(Qcustedtiey)
=12 Ej iSeri B8 tedtlocal
= E&]‘deMSenesExample 5 C}Eus cdtloca —— pr—
= [z Deployment Descriptor: Ejbl| poctsteciozalion
I Session Beans % Method visibiliy | |0 QeustedtKey: Collapse
+-f3 Entity Beans @ Qecustcdtlocal crez B Constructor:QrustcdtKey:
& Message-Driven Beans @ Qeustedilocal crez BigDecimal: 938472
+-( Maps = @ Qeustedtlocal findl

~ Results from @ se520b2.QcustcdtLocalHome. findByPrimarykey()
(O Qeustcdtlocal (se520b2.QcustcdtKey@1bbeb18) (se520b2.Qcustcdtlocal)

IObjects -I

An outline is not available.
Problems| Tasks| Properties | #7 Servers i2 Console|

09 % m 9 E=0

Server | Host name

| Status

| state

WebSphere v6.0 Server @ localhost localhost

‘il 1}

[l started

Synchronized

Figure 66: Work with Object
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12. On the left side of the screen (Figure 67), you can see the methods available to
interact with the entity EJB for this customer instance.

13. Select the String getCity() method.

14. Click Invoke in the right panel and you will see results of that method invocation.
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Figure 67: String getCity() method

Note: You have completed testing some of your EJBs. In a production
environment, you would test all your EJBs in a similar fashion.
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Summary

Rational Application Developer makes it easy to construct EJB artifacts that interact with
mission critical data in the DB2 UDB for iSeries database. With its imbedded application
server test environment and Universal Test Client, you can begin creating the building
blocks of a robust enterprise application. You can use the EJBs created by this wizard
as a starting point and further enhance them with more sophisticated business logic as it
pertains to your environment.
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Appendix A

Here is a more in-depth explanation for the different types of mapping for creating new
EJB/RDB mapping:

Top-down

Assumes that you already have existing enterprise beans. In this approach, the
enterprise bean design determines the database design. After you finish defining your
enterprise beans, you can generate a schema and map.

A set of tables are generated to support the CMP entities inside the EJB project. In these
tables, each column corresponds to a CMP field of the enterprise bean, and the
generated mapping maps the field to the column. Relationships are mapped to foreign-
key relationships.

By default, EJB inheritance hierarchies are mapped to a single table. In other words, the
base and all derived enterprise beans are mapped to the same database table.
Additional options exist that support generating joined tables for the leaf enterprise
beans.

Note: If you do not manually map your beans, top-down maps are automatically
generated when you generate deployed code using IBM DB2 UDB Version 7.2 as the
default database vendor.

Bottom-up

This approach assumes that the database tables already exist, and that once the
selected tables are imported, the enterprise beans and mappings between them are
automatically generated. By default, relationships are generated where foreign-keys
exist.

Meet-in-the-middle

In the meet-in-the-middle approach of mapping enterprise beans to database tables, it is
assumed that you have existing enterprise beans and a database schema. Using the
mapping editor, you can do a meet-in-the-middle mapping by matching by name, by type,
or no matching.

In this approach, you map each field of the enterprise bean to the corresponding column
of a table within the selected schema. Because roles have two ends, mapping one end
(or one role) to a foreign-key, will automatically map the other end to the same foreign-
key.

Additionally, if the source database or JAR file changes over time, the map and resulting
tables or beans can keep up with these changes by "Re-executing" the mapping
commands that are saved with the mapping document.

If there are any required maps missing, the task list will display an error for each missing

map when the map file is saved, or validation is run on the project. This will prevent EJB
deployed code generation from running until you fix the errors and complete the map.

69



Using Rational Application Developer Version 6.0 wizards
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