How-To: JNDI Names and EJB References with WebSphere for z/OS

The purpose of this “How-To” document is to illustrate how to write servlets and EJBs in
WebSphere Studio Application Developer (WSAD) for deployment on WebSphere Version 4.0.1
for z/OS and OS/390. These applications look up EJBs using the ” java : comp/env”
construct. This technique allows applications to be deployed without the components having any
knowledge of the actual JNDI (Java Naming and Directory Interface) names of the components
they reference.

To illustrate this, an application will be created and tested in WSAD, and then exported as a J2EE
.ear file. The .ear file will be imported into the Application Assembling Tool for WebSphere for
z/0S (AAT-z/OS) for final verification and code generation, and then installed into an existing
WebSphere for z/OS server using the WebSphere for z/OS Systems Management Administration
application (also known as the Systems Management End-User Interface, or “SM EUI”).

Notices to the Reader:
e This document assumes the reader has a working knowledge of the WebSphere for z/OS
runtime, WSAD, AAT, and Administration application (SM EUI) tools.
e For an overview of INDI naming, see “WebSphere for z/OS JNDI Naming Concepts”
(WP100268) at http://www.ibm.com/support/techdocs .
e This document may be updated; you may retrieve the latest copy from the same techdocs
web site at http://www.ibm.com/support/techdocs/atsmastr.nsf/PubAlINum/WP100268

Part 1: Create the Simple Application.

This J2EE application consists of one servlet and two session beans. The details of the
components are:

JNDIServlet A servlet whose init( ) method looks up the BeanlHome and
whose doGet() method creates an instance of Beanl1 and drives the
dolt( ) method on the Beanl1 instance. The servlet doesn't return
any data to the browser.

Beanl A stateless session bean whose dolt( ) method looks up the
Bean2Home, creates an instance of Bean2 and drives the dolt( )
method on the Bean? instance.

Bean2 A stateless session bean whose dolt( ) method prints a message and
returns. Bean?2 is essentially a copy of Beanl.

The reason to have a servlet and two session beans is that the process of defining ejb-refs
in WSAD is slightly different for a servlet than for an EJB. Both will be shown.

The following steps were done in preparation for this exercise but will not be shown.

1. A new WSAD workspace was created.
. A J2EE Application named JNDIExample was created in the workspace.
3. An EJB project named JNDIExampleEJBs was created and associated with the
J2EE Application that was created in the prior step. Two session beans were
created in this EJB project: com.ibm.wsc.Beanl and com.ibm.wsc.Bean2. In each
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case, a dolt( ) method was defined on the bean and promoted to the remote
interface as the only remote business method. The contents of the dolt( ) methods

will be discussed later.

4. A Web Application project named JNDIExampleWebApps was created and
associated with the J2EE application created previously. This web app project is
dependent upon the EJB project. The Web App was assigned a context root of:
JNDI. A single servlet was created in this project: com.ibm.wsc.JNDIServlet,
with a URI mapping of: LookUp. The contents of the init( ) and doGet( ) method

will be discussed later.

Once all these tasks are accomplished in WSAD the process of deploying the application

can be started. Select the Navigator tab of the J2EE perspective. Below are the contents
of the workspace.

¥ J2FEE - Application Developer

Sl =10 x|
File Edit Perspective Project Window Help
e v | B dd BN M S| ¥
E ta: Navigator ! v X
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o & JNDIExampleElBs
B bin
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=& bm
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[0 Bean1Home java
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-~ Bean2Bean java
[0 Bean2Horme java
Bz METAANF
(@ ejb-jarxm
18] brm-ejb-jar-bnd.xmi

--[El .classpath

= JNDIExampledvdebipps

=& source
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B = WG
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=& webApplication
----B META-INF
@35 WEB-INF
[ .classpath
- websettings

JNDIExampletabappsfsource/comiibrmiwsc/dNDIServlet java,

It is important to understand from an application coding perspective, the proper technique
to "lookup" an EJB Home in a J2EE server. The code in the INDIServlet to lookup the

Bean1Home and the code in Beanl1 to lookup Bean2Home is provided below:

JNDIServlet
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The servlet is structured so that the Bean1Home is looked up only once in the init( )
method and the reference saved in a class variable. The doGet( ) method will create a
Beanl1 instance and invoke the dolt( ) method on that bean. This was done to prevent
repeated lookups of the home in the dolt( ) method.

The init( ) method: The flow in this method is to:
= create an InitialContext object,
= obtain a reference to the BeanlHome by looking up
"java:comp/env/ejb/TheBean1 Home"
= narrow the returned object to the correct type,
= save the reference for use by the doGet( ) method callers.
The remainder of the code is for debugging and housekeeping. Here is the code segment.

public class JNDIServlet extends HttpServlet {

private com.ibm.wsc.BeanlHome myHome = null;
private javax.naming.InitialContext myCtx = null;

public void init () throws javax.servlet.ServletException {
try {
System.out.println ("JNDISevlet.init () Creating initial Context and "+

" looking up home.") ;

myCtx = new InitialContext () ;
java.lang.Object objHome =

myCtx.lookup ("java:comp/env/ejb/TheBeanlHome") ;
myHome = ((com.ibm.wsgc.BeanlHome)

(javax.rmi.PortableRemoteObject .narrow (
objHome, com.ibm.wsc.BeanlHome.class))) ;
} catch (NamingException ex) {

System.out .println(

"JNDISevlet.init () Error looking up JNDISessionHome, \n" +

ex.getExplanation()) ;
ex.printStackTrace () ;
throw new ServletException (ex.toString()) ;
} finally {

try {

if (myCtx != null) {

myCtx.close() ;
myCtx = null;

}
} catch (NamingException exl) {

System.out.println ("JNDISevlet.init () Failed to close myCtx") ;
}

The doGet( ) method: The flow in this method is to:
= create an instance of Beanl, and
= invoke the dolt( ) method on that bean instance.
The remainder of the code is for debugging and housekeeping. Here is the code segment.

public void doGet (
javax.servlet.http.HttpServletRequest request,
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javax.servlet.http.HttpServletResponse response)
throws javax.servlet.ServletException, java.io.IOException {
try {
Beanl myBean = myHome.create() ;
myBean.doIt () ;
} catch (Exception e) {

System.out.println ("JNDISevlet.doGet () Accessing Beanl error");

e.printStackTrace() ;
throw new ServletException(e.toString()) ;

Beanl

This contains only one business method to be invoked by the servlet. Its only function is

to drive a method on Bean?2.

The dolt( ) method: The flow in this method is to:
= create an InitialContext object,
= obtain a reference to the Bean2Home by looking up
"java:comp/env/ejb/TheBean2Home",
= narrow the returned object to the correct type,
= create an instance of Bean2,
= invoke the dolt( ) method is driven.

The flow looks remarkably like the code in the INDIServlet, only it resides in a single
method. The remainder of the code is for debugging and housekeeping. Here is the code

segment.

public void doIt() throws javax.ejb.EJBException {
System.out.println("Beanl.doit () Entering");
InitialContext myCtx = null;
Bean2Home myHome = null;
try {
System.out.println(

"Beanl.doit () Creating initial Context and looking up Bean2home.") ;

myCtx = new InitialContext () ;
java.lang.Object objHome =
myCtx.lookup ("java:comp/env/ejb/TheBean2Home") ;
myHome = (com.ibm.wsc.Bean2Home)
(javax.rmi.PortableRemoteObject .narrow (
objHome, com.ibm.wsc.Bean2Home.class)));
System.out.println(
"Beanl.doit () Creating instance of Bean2 and driving doit ()
Bean2 myBean2 = myHome.create() ;
myBean2.doIt () ;
} catch (NamingException ex) {
System.out.println(
"Beanl.doit () Error looking up Bean2Home, \n" +
ex.getExplanation()) ;
ex.printStackTrace () ;
throw new EJBException (ex.toString()) ;
} catch (CreateException ex) ({
System.out.println("Beanl.doit () Error creating Bean2,\n" +
ex.toString()) ;
ex.printStackTrace () ;
throw new EJBException (ex.toString()) ;
} catch (RemoteException ex) {
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System.out.println("Beanl.doit () Error accessing Bean2,\n" +
ex.toString()) ;

ex.printStackTrace () ;

throw new EJBException (ex.toString()) ;

} finally {
System.out.println ("Beanl.doit () Exiting") ;
try {
if (myCtx != null) {

myCtx.close() ;
myCtx = null;

}

} catch (NamingException exl) {
System.out.println("Beanl.doit()Failed to close myCtx") ;
}

}
}

Bean2
This bean's sole purpose is to be located by Beanl.
The dolt( ) method:

Below is the dolt( ) method on Bean2 EJB, which merely prints a message.

public void doIt() throws javax.ejb.EJBException {
System.out.println("Bean2.doit () Entering and Exiting") ;

The key point from examining the above code snippets is that the application code does
not contain the actual INDI name of the object being looked up. However, there is a
structure to the string used to lookup the bean. It will consists of a prefix of
"java:comp/env/" and a suffix of the application developers choosing. In this example,
we choose names that are meaningful to the developer.

In fact, there is nothing "magic" about the suffix: "ejb/TheBean1 Home" or
"ejb/TheBean2Home" which is appended to the "java:comp/env/" prefix. The EJB
specification strongly recommends that the string begin with "ejb/"; but it could be
something as complicated as "ejb/WSC/INDI/Example/BeanOneHome" or as simple as
"JoesBakedBeanl1". It is just a string that the developer and assembler must remember to
declare as an EJB reference when creating the deployment descriptors for the EJB jar file
and the servlet .war file.

The "java:comp/env" prefix is indeed "magic". This prefix is the key to having the J2EE
runtime intercede in the lookup of the desired object's home and provide the actual INDI
name rather than just pass the string across to the JNDI naming service. The actual INDI
name can be assigned at deployment time and thus the application doesn't have a need to
know the actual name. This makes EJBs much more portable between deployment
environments.
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From a J2EE application construction perspective, it is necessary to declare the ejb-ref in
the Web Application (in order for the JNDIServlet to find Beanl Home), and in the EJB
module ( for Beanl to find Bean2Home). Turn to the J2EE view tab of the J2EE

perspective. In the top left hand pane, select INDIExampleEJBs = Open with > EJB
Editor and then select the References tab to see the following:

¥ J2EF - Application Developer =1 w5
File Edit Perspective Project Window Help

SMEERIET T X ¥ ALY L IEIE Y IR

= |G J2EE View x x|
B ||=-c3 Enterprise Applications © EJBreference
) =@ JNDIExample " Resource reference

& Application Client Modules ||| EJB Bean
=5 Web Modules
JNDIExampleWebApps
= EJB Modules

=@ JNDIExarnpleEJBs
- Server Configurations
=$ Server Instances

-4 Databases

|Type | Haorme | Hemote | Lirk | Desorlp’uon| Add |

Remowve |
. | [ |

J2EE \/lew] Navigator General Beans Security Transaction, Enwronment[Referenoes]Source
2= Qutline % || [57 Tasks (0 items) Wom R x
=@ JNDIExampleEJBS | CI | | Description Resour | In Folder | Loca |
-~ ® Beanz2
® Beanl

Tasks |Properties

Now, add an EJB Reference to Beanl for Bean2. Select Beanl and click on the "Add"
button to get the following popup that you must input information (we have filled this in):

- ¥New EJB Resource ™ x|
Mame |ejbﬂheBean2Home
Type ISession Ll
Home |ibm.wsc.Bean2Home

Remaote |oom.ibm.wsc.Bean2

Link |Bean2
Description

0K | Cancel
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The Name value is "ejb/TheBean2Home". This is the suffix to the "java:comp/env/" part
of the string, which is used to lookup the Bean2Home in the dolt( ) method in Beanl.
(i.e. java.lang.Object objHome = myCtx.lookup ("java:comp/env/ejb/TheBean2Home") ;).
The bean Type, the Home, and Remote interface class names are also specified to aid the
container at a later time. Since Bean2 is contained within this J2EE application, a Link
value for Bean?2 is specified. Later, this will cause the deployment tool to automatically
associate the ejb-ref value to the correct INDI name. Press the save button and you will
see the ejb-ref you have created:

¥ J2EE - Application Developer = =] 5|
File Edit Perspective Project Window Help
SrEEES | HFOF S BBH bS] P
=g J2EE View x x|
B[ea Enterprise Applications * EJB reference
7] =& JMOIExample ' Resource reference
gApplioaﬂon Client Modules ||| EJB Bean |Type | Home | Remote | Link | Descrip‘[ionl ‘ Add |
= Web Modules
Bean2
el e EEEEE——
=g ‘JB Modules gjbiTheBe... w2 Session g® comib.. ¥ comb.. §® Bean? ¥
JHNDIE#ampleEJBs
5 Server Configurations
-5 Server Instances
-4 Databases
J2EE \/iew‘ Navigator General Beans| Security Transaction EnvironmentlReferenoes‘Source
2= Outline % || [ Tasks (0 items) W03 X
=@ JNDIExampleEJBS | d ! | Description Resour.. | In Folder | Loca... |
- ® Bean2
- ® Beanl
Tasks |Properties

Select the "Source" tab, to see the actual ejb-jar.xml file contents the WSAD tooling just
created:
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¥ J2FEE - Application Developer
File Edit Perspective Project Window Help

&l -10]x]

B HE S 3 dad | RN M e v

@ J2EE View X

=-F Enterprise Applications
#-@ JNDIExample
- Application Client Modules
=63 Web Modules
JHDIExampletebApps
=8 EJB Modules
=@ JNDIExampleEJBS
(3 Server Configurations
= Server Instances
-8 Databases

| & ga|| i

EE

13 </sessions a
14 <gession id="Beanl":
15 <ejb-name:>Beanl</ejb-name:
16 <home>com.ibm.wsc.BeanlHome< /home:>
17 <remote>com.ibm.wsc.Beanl</remotex>
18 <ejb-class>com. ibm.wsc.BeanlBean</ejb-cla
19 <session-type-Stateless</session-type>
20 <transaction-type=Container</transaction-
21 <ejb-ref»
22 <description»</description=
23 <ejb-ref-name>ejb/TheBean2Home</ejb-1
24 <ejb-ref-type>Seszion</ejb-ref-type:
25 <home>com. ibm.wsc.Bean2Home< /home:
26 <remote=com.ibm.Bean2</remote:
27 <ejb-link>Bean2</ejb-link>
28 </ejb-ref:
29 </session: o
30 </enterprise-heans:> -
. 1 LA

< | ;I_I

J2EE \/lew] Navigator

General Beans Security Transaction| Environment References [Sourcel

2= Outline % || [57 Tasks (0 items) W B x
33 sl | CI ! | Description | Resour.. | In Folder | Loca |

- DOCTYPE:gjb-jar

«© gjb-jar

Tasks |Properties

Now save your work (CTRL-S) and close the EJB editor. Select INDIExampleEJBs =
Open with = EJB extension editor and turn to the Bindings tab. If you explode the 'plus'

boxes, you should see:
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¥ J2EF - Application Developer =1 w5
File Edit Perspective Project Window Help

BrHEE D¢ BRY M S|
= || @ J2EE View x
Bl|=3 Enterprise Applications JNDI name: I
5 -8 JNOIExarmple @ Beanz
5 Application Client Modules = ® Beanl Datasource
=& Web Modules ~-® ElbRef ejo/The A I | Delete Al
JNDIExample\WebApps
=8 EJB Modules Default user id |
=@ JNDIExampleEJBs Default password: |
- Server Configurations
= Server Instances
-4 Databases
« | W
J2EE Wiew | Navigator Method5|\nherl‘ranoe|Relahonshlps|Flnders|Contalner|B|nd|ng5]
2= Qutline % ||[62 Tasks (1 ttern) w8 X
@& Bean2 | CI ! | Description | Resour | In Folder | Loca |
E=-® Beanl i CHKJ28331: Remote com.. ejbjarx.. JNDIExampleEJB.. line 14
Tasks |Properties

The task is to assign JNDI names for the EJB homes and to associate the ejb-refs
previously specified with the correct INDI names. This assignment is done to allow
testing in the WSAD environment. The JNDI name assignments in WSAD have nothing
to do with installation of the J2EE application in the WebSphere for z/OS environment
and the JNDI name assignment in that environment. The JNDI names that you assign in
WSAD could be carried over into the WebSphere for z/OS environment, but probably
shouldn't for reasons discussed later.

Perform the following steps to assign the JNDI names of the EJBs
1. Select Bean2 and assign a JNDI name for Bean2. In the JNDI name box enter:
ejb/Bean2Home (erase the compound name that is there, WSAD seems to have
trouble with compound names at least at my service level).
2. Select Beanl and assign a JNDI for Beanl. In the JNDI name box enter:
ejb/Bean1 Home.

Perform the following step to associate the ejb-ref to the correct JNDI name.

WP100270 4/8/2002 Page - 9



1. Select the ejbRef/TheBean2Home object beneath Beanl and in the JNDI name
box enter the actual INDI name for Bean2 (which you just set to ejb/Bean2Home

in step 1).

At this point, you should see the following:

¥ J2FEE - Application Developer
File Edit Perspective Project Window Help

&l -10]x]

2] B Navigator e 4w x

B HELE A o RN M e v

51“." JNDIExampleEJBs -
w3 bin
oG gjoModule
B com

EB WSO
@ Bean jz
m BeanlB
[ BeanTH
) Bean2 e
[0 Bean2B

L.[) Bean2H

ez META-INF
(8 ejb-jar
L] ibmn-gjb-jar-bnd__

- classpath
2R MDY Evarnnlciifoh dnne
y f 3

|

%

=@ JNDIExampleElBs

JNDI narne: |erfBean2Home
@ Bean?

=& Beanl Datasource

--u® EjbRef ejb/TheBt JNDI name:

Dielete Alll

!
Default user id |
!

Default password:

Kl | N

J2EE \/lewlNawga‘rorj

Methods Inhertance Relationships Flnders|Contalner|B|nd|ng5]

= Outline x

Tasks (0 iterns)

&
3

i@i
x

F-® Bean?
=& Beanl

| CI ! | Description | Resour | In Folder

| Loca |

Tasks |Properties

Save (CRTL-S) your work and close the ejb extension editor.

Now, an ejb-ref must be defined for the web application and assigned to the Beanl EJB

JNDI name for testing.

In the top left hand pane, select INDIExamplesWebApps = Open with > web.xml
Editor, turn to the References tab and you should see:
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¥ J2FEE - Application Developer
File Edit Perspective Project Window Help

&l -10]x]

S5 -

@ J2EE View X

=-F Enterprise Applications
#-@ JNDIExample
- Application Client Modules
=63 Web Modules
JHDIEampletebApps
=8 EJB Modules
=@ JNDIExampleEJBS
(3 Server Configurations
= Server Instances
-8 Databases

|&]|@

LS dd BN L g

B x|

* EJB references
" Resource references
ISP tag libraries

EJE Reference |Type | Home | Remote JNDI Name

| Add |

Removel

J2EE \/lew] Navigator

General|Ser\f|e‘fs|Seour\1}f|Enwronmen‘r[Referenoesl Pages Source

2= Outline % || [57 Tasks (1 itern) B x
=48 JNDIExampleiebApps | CI | | Description | Resour | In Folder | Loca |
i CHKJ28331: Remote com.. ejbjarx.. JNDIExampleEJB.. line 14

Tasks |Properties

To add an EJB reference, make certain the "EJB References" option is selected, then
click on the "Add" button. You now have the opportunity to create the ejb-ref needed by
the servlet and associate the EJB reference to the real INDI name for Bean2Home in this

one panel by filling in the small boxes. The information you must type in is:

EJB Reference = ejb/TheBean1 Home

Type = Session
Home = com.ibm.wsc.Bean1Home
Remote = com.ibm.wsc.Beanl

JNDIName = ejb/BeanlHome
This information is basically the same as the information you previously provided when

declaring the ejb-ref on Beanl for Bean2. There isn't a nice pop-up window.

Save this information (CTRL-S) and turn to the source tab to see the contents of the
web.xml file just created by the WSAD tooling:
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¥ J2EF - Application Developer =1 w5
File Edit Perspective Project Window Help

S- o Bddaes RS Lise| v
= |G J2EE View = | EOEE % L .
R HwﬂEnwmnwﬁpMmmmm </serv1et—mapping>
® || =5 Application Client Modules || 14 <welcome-file-list>
B || 228 web Modules 15 <welcome-filerindex.html</welcome-file>
) -8 JNDIExamplewebApps || 16 <welcome-filezindex.htm</welcome-file:>
= o EJE Modules 17 <welcome-filexindex.jsp</welcome-filex>
w25 Server Configurations 18 <welcome—f%1e>defau1t.htm1</welcome—f11e>
19 <welcome-file>default.htm</welcome-file:x>
=5 Server Instances : : :
20 <welcome-filex>default.jsp</welcome-filex>
=2 Databases 21 </welcome-file-list>
22 <ejb-ref id="EjbRef 1"
23 <description»</description:
24 <ejb-ref-name:=ejb/TheBeanlHome< /ejb-ref-name:>
25 <ejb-ref-type-Seszion</ejb-ref-type>
26 <home>com. ibm.wsc.BeanlHome= /home:
27 <remote>com.ibm.wsc.Beanl</remote:
28 </ejb-ref:
29< /web-app> |
30 w7
<| | 3
J2EE \/lew]Nawga‘ror General|Ser\f|e‘fs@eourﬂ}qEnVlronmenT‘Referenoes|PageSISouroe]
2= Qutline % || [57 Tasks (0 items) Wom R ox
28 ¥l |d| |Descnpﬂon | Resour |In Folder |Loca |

[ DOCTYPEweb-app
@ web-app

Tasks |Properties

Note: WSAD does not allow you to specify the <ejb-link>Bean2</ejb-link> descriptor in
the panel where ejb-ref descriptor information was supplied. For the application being
constructed, it is desirable to have the servlet use the Bean1 Home residing in the same
ear file. While WSAD doesn't make this easy, you can set the ejb-link descriptor by hand
editing the .xml file. Setting the ejb-link will actually be done as a part of the AAT for
z/OS activity.

The web.xml file does not contain the JNDI name to ejb-ref association information
needed by WSAD to test the application. The same is true for the ejb-jar.xml file as well.
This information is maintained by WSAD in other .xmi files.

At this point, the application must have the EJB runtime supporting classes generated in
order to be deployed in the WSAD test environment. In the Navigator tab of the J2EE
perspective, select the JDNIExampleEJBs = Generate = Deploy and RMIC code. At
the pop-up, press "Select all" and "Finish". Time will pass. When this processing
completes, run "Validation" on each of the three projects.

To test the application in the WSAD test environment, in the upper left-hand pane, select
JNDIExample = Run on Server. A server instance should start. Once the server starts,
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your application is ready to test. Press the button to open a web browser and enter the
URL.: http://localhost:8080/JNDI/LookUp and press "Go" twice.

No results information will appear on the browser if everything is successful; however if
you look at the console window you should see:

¥ Server - Application Developer =1 w5
File Edit Perspective Project Window Help
e v | =~ @ B d K| ¢
ﬁ o x
B |ar U Build number: a0150.05 ;I
®|ninserver I WSYR0053I: DrAdmin available on port 7000
[F|urceBinde I WSYR00491I: Binding Session Persistence datasource as jdbc/Session
T [ngine I WSYR0037I: Starting EJB jar: JNDIExampleEJBs
~ |letEngine A SRVE0161I1: IBM WebSphere aApplication Server - Web Container. <Cop
letEngine A SRVE0162I: Servlet Specification Level: 2.2
letEngine A SRVE0163I: Supported JSP Specification Level: 1.1
letEngine A SRVE01671: Session Manager is Configured - Initializing...
sManager A DYNAOO1l1lE: Servlet cache file dynacache.xml not found; caching is
letEngine A SRVE0169I: Loading Web Module: IBM EJB Test Client.
roup I SRVE0091T: [Servlet LOG]: JSP 1.1 Processor: init
roup I SRVE0Q091I: [Servlet LOG]|: SimpleFileServlet: init
letEngine A SRVE0169I: Loading Web Module: JNDIExampleWebapps.
roup I SRVE0091I: [Servlet LOG]: JSP 1.1 Processor: init
roup I SRVEQ091I: [Servlet LOG]: SimpleFileServlet: init
roup I SRYE0091TI: [Servlet LOG]: InvokerServlet: init
Transport A SRVE0171I: Transport http is listening on port 8,080.
Br A4 WSVR0023I: Server Default Server open for e-business
roup I SRVE0091I: [Servlet LOG]: JNDIServlet: init
amout U JHDISevlet.init() Creating initial cContext and looking up home.
amOut U Beanl.doit() Entering
amOut U Beanl.doit() Creating initial Context and looking up Bean2home.
amout U Beanl.doit() Creating instance of Bean2 and driving doit().
2mout U Bean2.doit() Entering and Exiting
amout U Beanl.doit() Exiting
amOut U Beanl.doit() Entering
amOut U Beanl.doit() Creating initial Context and looking up Bean2home.
amOut U Beanl.doit() Creating instance of Bean2 and driving doit().
2mout U Bean2.doit() Entering and Exiting
amout U Beanl.doit() Exiting -
=
< | [

At this point, we are reasonably certain the application is properly constructed and does
indeed work. We have demonstrated how to associate a java:comp/env/ejb/<value> to a
JNDI name in the WSAD test environment. More importantly, the application is ready to
be exported from WSAD and deployed into another J2EE server; WebSphere for z/OS
V4.0.1.

WSAD development and testing are complete. To export the INDIExample J2EE
application as an .ear file do the following. Select INDIExample > Export ear. You will
be presented with the following popup where you specify the project to be exported and
the name and location of the .ear file. For this example, the .ear file is named
JNDIExample.ear and is placed in the d:\zzzZ\WSC-JNDI-Example directory of the
workstation.
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EAR Export @
Export Enterprise Application project to the local file A
systern.

Yhat resources do you want to export?

[NDIEample ]|

YWhere do you want to export resources ta?

|DzzWSC-IND-Example\ ND I Example ear | Biings. |

Options:

I Fxnnrt snitiree files

Einish | Cancel |

Press "Finish" to get an .ear file. When this processing is complete, close the WSAD
tool.

Part 2: Assemble the Simple Application.

Now that we have an .ear file, it is necessary to process it through the AAT for z/OS tooling. The
AAT for z/OS actually does some code generation for Web Applications. The tooling also
validates deployment settings as specified by the EJB specification. WSAD does not enforce
some of the J2EE specification rules. For example, the transaction attributes on the session beans
were not set and the Context Root for the Web Application should be prefixed with a slash "/".
Additionally, we want to restrict the servlet to access Beanl, which resides in this .ear file. To do
this we will add an ejb-link (The intent of this action is to reduce the options for the person
installing the .ear file into a J2EE server).

Some of these tasks could have been done in WSAD, but weren't. For tutorial purposes, we will
go through the process of taking the .ear file which was exported from WSAD without errors, and
"fault our way" through the creation of a .ear file to be deployed in WAS for z/OS, correcting
errors/ omissions along the way. If these deployment descriptors had been set correctly in
WSAD, no changes to the ear file would be required.

Note: The need for the AAT for z/OS to "re-process" the .ear file is a "point in time" solution that
should be unnecessary in a future release of WebSphere for z/OS.

Start the AAT for z/OS tool and you should see the following:
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EWebSphere for z/0S Application Assembly & -0l x|
File Selected Build View Edit Fiter Options Help
Z H B 8 X + = H O qQ g ?
Muodify Sawe Cancel Add [elete Expand Cuollapse Refresh Siop Log find Message help Help
| Applications h 4
@ [ Applications N
& FEP b
@ HelloS0AP :
@ PalicylvP2
@ Trade Sample
@ LUPMDEAR
S \WSCProduct
- \W3CWebSeniceApplication
@ ontechM CA-test26
OO O POO YLV O Y ELOOOY L IOP VT LY PYS FLsYOO PSSR SRS PRPOPPSS g -
CAOWINMTR rofilesimecox 000w armiibrwes 390G atiworkspacetws 390_ ser.
08:50:54 BBOS4048] Application Assembly initialization complete for WehSphere Application Server far 205 and 057390, version AAT 4.00.023.

To import the J2EE application packaged in the JNDIExample.ear file, select
Applications = Import and enter the location and name of the .ear file, which was just

exported from WSAD, in the popup window:

E2Import application =l x|
Enter the EAR file path name prefix:

| Diez WS C-JND-ExamplesNDIExample |ear | Choose.. |

Press "OK" to have the file imported into the AAT workspace. Once the application is
imported, expand the JNDIExample application to see the following:
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2 webSphere for z/08 Application Assembly | 0| x|
File Selected Build View Edit Filter Options Help
S d " B X + = H O qQ g 2
Modify Sawe Cancel Sudd Delete Expand Cuollapse Refresh Siop Log find Message help Help
| JNDIExample -
PRl ausicatons { Goneral cons | Securty | s |
& FEP T
® HalloS0AP Display name
@ JMDIExample
é-& EjbJars | JMDIExample

@ JNDIExampleEJBs
{77 Entity Beans
@[] Session Beans
Bean1
Beanz
@[] Web Apps
G JMHDIExamplevyebinns
@[] Weh Compaonents
JMDISerlet
{1 Security Constraints
{71 Application Clients
@ PalicylvP2
@ Trade Sample
@ UPMDEAR
S WSCProduct
=W CWebSericeApplication

Description

| »

OO

o T T T S T C L O, OO O T T T S S S e AT R AL s S g 0 o, =
08:50:54 BBOI40481 Application Assembly initialization complete for WebSphere Application Server for 205 and 051380, version AAT 4.00.023.
08:53:28 BBOY40011 Application JNDIEXample was imparted from file Dz SC-JMNDI-ExampledNDIExample. e ar.

-

JHDIEzample: Not modified

First, set the ejb-link on the ejb-reference for the web application. We want to restrict the
deployer to using the Beanl which is in this .ear file as opposed to a Beanl residing in
some other server. (This is the assignment that WSAD didn't allow when setting the ebj-
ref on the web application). Select the INDIExampleWebApps and go to the EJB tab.

You will see:
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2 webSphere for z/08 Application Assembly | 0| x|
File Selected Build Wiew Edit Fiter Options Help

SE P 88X O+ = H @ Q E 7

Modify Sawe Cancel Sudd Delete Expand Cuollapse Refresh Siop Log find Message help Help

| JHDIExampleWWebApps h 4

@ [ Applications
@ FEP
@ HelloS0AP
@ JNDIExample EJB references
@ (1 Ejh Jars
@ JMDIExarmpleEJBs Referencen.] Type | Home | Remote |  Link | Description
7] Entity Beans ejbfTheBea... Session comuibimaw.. comuibmow..
@[] Session Beans
Bean1
Beanz
@[] Web Apps
§ JHDIExamplevyebinns
@[] Weh Compaonents
JMDISerlet
{1 Security Constraints
{71 Application Clients
@ PalicylvP2
@ Trade Sample
@ UPMDEAR

€-WSCProduct o ; | agd. | | modiy. | | peete | | view..
?WSCWebSemceAppllcatlon :

(00, J0 8L OO aq T 207 EH [T JOTERaTINEE O oo =0T DedT DT o [T Qe e T oa o ST s, =
08:55:42 BBOY40861 Weh app JMNDIExamplevebApps within application JNDIExample can be deployed.
08:55:42 BBOY40081 Application JMDIEXample can be deployed.

I JHDIEzample: Not modified

Click on the Modify Icon to allow changes to the application. Select the EJB reference of
interest (i.e., ejb/TheBean1Home), press the "Modify.." button, and in the Link Selection
list, choose Beanl as in the following:

E2Modify EJB reference x|

Reference name

‘eihﬂheBeaMHnme | - ‘
Type

‘Sessinn - ‘
Home

‘cnm.ihm.wsc.BeamHnme | - ‘
Remote

‘ com.ibhm.wsc.Beant |

Link

‘Beam V‘

Description

Cancel ‘ Help |

Now, press "OK" and then press the Save Icon. At this point the AAT tool will remind
you that the Context Root needs to be prefixed with a slash "/".
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2 confirm Error = x|

e BBO94057E Context raot must either begin with
" or be omitted.

| ok || Hewp |

Press the OK button and select the General tab. In the Context root box set the value:
"/INDI" instead of just "JNDI", then press the Save Icon.

The application is ready to be deployed. On the task bar select Options = Enable
EJBDeploy, making certain the box is checked. Now, select INDIExample = Deploy.
You will see the following popup:

X|

BBO94127| JMDIEXample containg ong or mare
enterprise beans with container-managed
transactions that do not specify the
transaction attributes. The Sk EUI will not
allow the application to be installed.

0=l

‘ 0K || Cancel || Help |

It seems that the transaction attributes were not set on either of the EJBs. Press "Cancel".
Then select Beanl and click on the Modify Icon. Turn to the transaction tab and press
the "Modify all" button to get the following popup. In the window set the transaction
attribute to NotSupported:

EzModify all container transactions =l x|
Transaction attribute
|NmSuppurted - |

Press the "OK" Button and the Save Icon. Then, repeat the process for Bean2.

Once again, select JINDIExample application = Deploy. This time the AAT will not find
any errors and will deploy the application:
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2 webSphere for z/08 Application Assembly | 0| x|
File Selected Build Wiew Edit Fiter Options Help

SE P 88X O+ = H @ Q g 7

Modify Sawe Cancel Sudd Delete Expand Cuollapse Refresh Siop Log find Message help Help

| JNDIExample -

9 {1 Applications ~ 3|/ General icons | Security | Files |

& FEP
© HelloS0AP Display name
@ JMDIExample
@ (1 Ejh Jars
@ JNDIExampleEJBs
{77 Entity Beans
@[] Session Beans
Bean1
Beanz
@[] Web Apps
G JMHDIExamplevyebinns
@[] Weh Compaonents
JMDISerlet
{1 Security Constraints
{71 Application Clients
@ PalicylvP2
@ Trade Sample
@ UPMDEAR
S WSCProduct
=W CWebSericeApplication

| JMDIExample

Description

| »

09:12:33 BBOS40091 Application JMNDIEXample was deployed.

O T LT TR P 0 QeTTeT e TG =TT -
09:12:33 BBOY40601 EJB JAR JNDIExampleEJBs within application JMDIExample can be deploved. m

| BEOS40091 Application JNDIExample was deployed.

I | JNDIEzample: Deployed

Once the status bar indicates the application has been deployed, export the .ear file.
Select JNDI Example application = Export. You will get the following popup:

2 Export application : =] X|
Enter the EAR file path name prefix:

| Dz WS C-JNDI-ExarnpletNDIExample_zOS) | ear | Cchoose..

[¥] wWehSphere for /05 Version 4.0 compatible

Name this exported .ear file: INDIExample zOS.ear, thus not altering the original .ear
file exported from WSAD. Press the "OK" button and close the AAT for z/OS tool when
the export process is complete.

Part 3: Install the Simple Application.

The final task is to install the INDIExample zOS.ear file into a WebSphere for z/OS
server. Fortunately, a server (WSPMR1) is available in which to install the .ear file.
Start the Administration application (SM EUI) specifying the correct host, and the
userid/ password for the administrator. You should see the following:
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o & Mcc 02MAROZ 15:40
e & Mcc 01MAROZ 14:05
@& McC 01MAROZ 19:35
o & mMcc 02MAR0OZ 15:00

F- WebSphere Application Server for z/08 and 0S /390 Admi S| -|o| x|
File Selected Build Yiew Options Help

ZEHD X $=080® 2529

% {1 Conversationhs T =

WSADMIN

Now, create a new conversation and select the WSPMRI server as the target for the
installation of the JNDIExample application. You should see something like the

following:

% WebSphere Application Server for z/08 and 0S /390 Admi

File Selected Build Yiew Options Help

= R

X =98 =51 72

b1 Conversations

Export server...
Validate

WsPMRA1 -
? MCC 19MAROZ2 9:40 | |
? [ Sysplexes -
® WSCPLEX Server name:
¢ [1 J2EEServers WEPMR1 |
&= WSIVP2 Server description:
e WSIVP3 Feogy's Server (but Mike can use for Distributed E
- WSPETS Debugger)
- WSPET2
o yygmnama | |
o yyg  Modify =
Delete
o {;h’;‘ﬁ Control region identity:

WSPMRIC

Server region identity:

Expand
Collapse
Refresh

WEPMR1S

Server region stack size (in ntes):

o

| Help

MCC 19MARDZ2 9:40: Modifiable

WSADMIN
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At the popup, enter the location and name of the .ear file to be installed (the .ear just
exported from AAT for z/OS):

F: Install J2EE application on Server: WSPMR1 =l (%]
EAR Filename |:MWSC-.JNDI-ExampIeUNDIE}{ampIe_zOS.ear| | Browse EAR File... |
Destination FTP Server |wsu:1 | [ Passive FTP

Press "OK" and you will be presented with the following window:

7 Reference and Resource Resolution : =] d
(1 NDIExample

@ [ JNDIExarmpleEJBs

& [ JNDIExamplevvehApps We

| Set Default JNDI Path & Hames for all Beans ‘

| Resohse all unambiguous References |

| Resolve all unambiguous Resources |

'llf:

Help | Save | | Cancel |

[ »

There is no reason to choose a JNDI name for the components. Let the runtime do this
task, thus insuring the JNDI names assigned to these objects are unique in the name
space. The servlet and the EJBs have no need to know the actual JNDI names of the
components. Only the container needs to know the actual names. So, press the "Set
Default INDI Path & Names for all Beans" button. This will cause the beans in the
folders to be checked with a "green check mark" as in the following:
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F* Reference and Resource Resolution : = X|
A .INDIExample
@ A JNDIExampleElBs

com.ibm.wsc.Bean1Bean

& Beanz fﬂ EJB rﬂ Reference r@ J2EE Resource
.‘y Beani

% & JNDIExamplewebapps_wey|  Home Interface Name:
f}JNDIExampIeWebApps_ cormn.ibmawsc.Bean1Home

Remote Interface Hame:
com.ibmawsc.Bean

Type:
Session

JMDI Path:
|I‘L-“-ISCF'LE}{J‘L-"-ISF'MWIJNDIExampIEMNDIE}{ampIeEJElsIEIEan1J‘ |

JNDI Name:
|cnm.ibm.wsc.Elean1Home |

Set Default JNDI Path & Name ‘

Help | 0K H Save || Cancel |

Notice the default JNDI name that was chosen for the BeanlHome. This is the
convention used in WebSphere for z/OS to define a name that is unique to this sysplex,
server, application, module, and component. It is comprised of the following parts:

The Sysplex Name - WSCPLEX

The Server Name - WSPMRI1

The Application Name - JNDIExample

The Module Name - INDIExampleEJBs
The Component Name - Beanl

The Home Interface Name - com.ibm.wsc.Bean1Home

Turn to the reference tab for Beanl and you will see the following:
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%= Reference and Resource Resolution = x|

i1 JNDIExample

® 4 JNDIExampleElBs
.“’ Bean2
.1'} Beani

& T JNDIEzamplevehipps_We
.‘y JHDIExzamplevehipps_

com.ibm.wsc.Bean1Bean

(4 EJB |37 Reference |} J2EE Resource |

Mare | Twpe |[Linkl JrIDI Marne
ejb/ TheBean2Ho... Session | [vl [WSCPLEXAWSPMR1/JNDIExampl...

rDetails

|0K‘|Saue ||Cancel|

Since the ejb-link was specified, the Administration tool associated the ejb-ref value
(i.e., ejb/TheBean2Home) with the correct JNDI name for the referenced object (i.e.,
/WSCPLEX/WSPMR1/INDIExample/JNDIExampleEJBs/Bean2/
com.ibm.wsc.Bean2Home) without prompting the administrator for input.

Had ejb-link not been specified, then the administrator would have had to choose the
correct JINDI name. The administrator could choose a "Bean2" which is installed in this

server or a different server.

Once all the INDI names, EJB references and resource references are resolved, the
application can be installed in the WebSphere for z/OS server. At this point, press the
"OK" button to allow the FTP of the file: INDIExample zOS resolved.ear, containing
the resolved J2EE application, to the WebSphere for z/OS server. You will see the

following popup:
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Processing Install EJBs a8 x|

Transfering EAR file...

Note: The original input .ear file, used as input for the deployment process, is not
modified unless you press the "Save" button and specify the original .ear file name. A
"copy" of the ear file is created on the workstation for transmission to the WebSphere for
z/OS server.

When this process is complete, you will see message BBOU0470I in the status bar of the
administration tool indicating the process is complete. For this conversation, perform the
Commit, Complete > All tasks, and Activate sequence of events to cause the application
to be installed in the WSPMRI1 server. If the server is active, it will be terminated and
restarted allowing the naming registration to occur. At this point, the application is ready
to use. If the server was not already started, start the server manually to cause the naming
registration to occur.

Once the server has been started, open the web browser of your choice and enter the URL
for the servlet that has just been installed. In this environment, the URL is:
http://wscl.washington.ibm.com:8887/JINDI/LookUp (The context root and servlet
mapping value are specified in the application. The host and port number are unique to
this installation.)

When you press enter, the browser will return an error indicating no response was
available. This is expected, as our Simple application does not return any output to the
browser. Now look at the SYSPRINT dataset for the server address space for your server
(i.e., WSPMRI1S) and you will see:

JNDISevlet.init () Creating initial Context and looking up home.
Beanl.doit () Entering

Beanl.doit () Creating initial Context and looking up Bean2home.
Beanl.doit () Creating instance of Bean2 and driving doit().
Bean2.doit () Entering and Exiting

Beanl.doit () Exiting

Not surprisingly, the application works the exact same way in WebSphere for z/OS as it
did in the WSAD test environment. Moreover, the EJBs have radically different JNDI
names, AND the application has been deployed in two servers without the application
developer needing to change any code to lookup the EJB homes. This same .ear file
could be installed in another server on this WebSphere for z/OS node without change and
both would work equally well and independent of each other.
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An interesting activity would be to remove the ejb-link from the web application's
deployment descriptor and install the modified .ear file into a second WebSphere for
z/OS server (i.e., WSIVP2). The deployer would then be faced with the choice of
specifying a JNDI name for Bean1Home for server WSPMR1 or WSIVP2.

Summary:

The process of building, testing and deploying a J2EE 1.2 application which takes
advantage of the container environment naming context (ENC) and the java:comp/env
construct to locate EJB homes is quite doable. The WSAD development and test
environment supports the use of this technique. Using "java:comp/env/" removes the
need to hardcode the name of the EJB Homes in the application, or to provide .properties
files which can be interrogated by the application to locate other EJBs. The applications
become much more portable among application servers using this technique.

End of Document

WP100270 4/8/2002 Page - 25



