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This presentation will provide a basic understanding of essential Naming functions in
WebSphere Application Server Version 6. It would be helpful if you already have viewed
the Naming Introduction presentation, although it is not a requirement for understanding
this material. This presentation is a prerequisite to the other presentations that cover
Naming Advanced Topics, Debugging, and Samples.
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Goals

= Architectural view of Java™ 2 Enterprise Edition (J2EE) requirements and
WebSphere Application Server V6 extensions

= Provide basic understanding of how to use Naming
» Approach from a stand-alone server perspective
» Use Enterprise JavaBeans (EJBs) as a basis for an end-to-end explanation

= Look at Naming in the full lifecycle of an EJB
» Development
» Deployment
» Installation
» Runtime

= Focus on developers’ and administrators’ needs
» Show where naming related items are surfaced
» Explain the relationships between different names

= Show how naming is used with Resources

Show how local interface EJBs are handled

The goal of this presentation is to present the fundamental knowledge required by
developers and administrators regarding the use of JNDI names and naming functionality.
It approaches this by first reviewing both the J2EE and WebSphere Application Server V6
architecture that applies. Then the full lifecycle of an EJB is examined from code
development through deployment, application installation and runtime operation, pointing
out every place a JNDI name is used and how that name relates to the application function
and to other JNDI names. There are many screen captures of the IBM Rational®
Application Developer tools and WebSphere Application Server Administrative Console
that show specifically where names are specified. All this is done assuming a stand-alone
server environment, which eliminates many considerations that come into play in a
Network Deployment environment which is covered in the Advanced Naming presentation.
Once an understanding of EJBs and naming has been established, the use of naming with
Resources and local interface EJBs is reviewed.
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Section

EJB Lookups
Basic Architecture

© 2004, 2006 IBM Corporation

This section takes a look at the architecture for naming relative to EJB lookups, from both
the J2EE perspective and the WebSphere Application Server perspective.
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EJBs and EJB Lookups - Basic Architecture

= J2EE Perspective
» Defines a level of indirection for obtaining an EJB Home
» Client code uses “java:comp/env/<ejbname>” for lookup

» Deployment descriptor contains an EJB Reference
= Associates the “java:” name with an actual EJB Home
= The EJB Home must be packaged as part of the same application
= The association to the actual EJB Home occurs at deployment time

= WebSphere Application Server V6 Perspective
» EJBs are bound into a global name space

» EJB Reference extended - contains global name of target EJB Home
= Allows EJB Home to be in a different application
= Name of target EJB Home must be known at deployment or application install time

= The association to the actual EJB Home occurs at runtime when lookup occurs

J2EE defines a programming model for accessing EJB Homes within a J2EE application.
It introduces a level of indirection between the code that will use an EJB Home and the
association to an actual instance of an EJB Home that will be used. The programming
model is to code a JNDI lookup with a name in the form of “java:comp/env/<ejbname>”.
The “<ejbname>” identifies an EJB Reference that is contained in the J2EE module’s
deployment descriptor and identifies the interface that must be supported by the EJB
Home. Within the same application, there must be an EJB module that contains an
implementation of an EJB Home that supports that interface. Therefore, the association
between the code using the EJB Home and the instance of the EJB Home is made during
the deployment of the application.

Application Server V6 extends this model to be more flexible and to allow for later binding
of the client code to the EJB Home instance. First of all, the V6 Server binds all EJB
Homes into a global name space. Then, the EJB Reference in the deployment descriptor
has been extended to allow for the specification of a JNDI in the Reference. At runtime,
the EJB Home bound at this name in the global name space is looked up. With this model,
the target EJB Home does not need to be in the same application as the client. The JNDI
name of the target EJB Home needs to be known at the time the using application is
deployed or when it is installed. The actual association to the EJB Home instance occurs
at runtime when the lookup is done.
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code and the global name space
Client Code

EJBs and EJB Lookups - Basic Architecture

= The EJB Reference provides the indirection between client

// Get the Home for the Hello Bean

HelloHome helloHome = null;

try {
InitialContext ic = new InitialContext();
helloHome = (HelloHome)

} catch (Exception e) {

i::.luukup("jeva:cumpferw):
// code to handle exception Glooal name Space
H

EJB Reference

ejb-ref JNDI name:@jb/com/ibm/ne/HelloHome

ejb-ref name:

b O cell
P O com

¥ 03 com.ibm.isc

P Oeig

arfi.ibm.ne.HelloHome)

T
< iwtEIBObject (com.ibm.websphere.ivt.ivtE18.vtEIBHome)

L= jdbc

L= Ita

* O services

¥ [ thisNode

* 00 wm
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This slide illustrates what was just described on the previous slide. The client code does a
lookup using the name “java:comp/env/ejb/Hello” which associates it with an EJB
Reference named “ejb/Hello”. The EJB Reference contains the JNDI name
“ejb/com/ibm/ne/HelloHome” which is used to lookup the EJB Home from the global name

space.
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Section

Names Specified and EJB Lookups
When, Where, What, and Why

© 2004, 2006 IBM Corporation

This section will walk through an end-to-end scenario examining every place that JNDI
names come into play for EJB Home lookups.
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What is Coming Next

= Examine EJBs and EJB Lookups

» End-to-end considerations
= Development
= Deployment
= |nstallation
= Runtime

» Single server perspective
= Client and EJB are both in the same server (client could be a Servlet or another EJB)
= Simplest environment - totally avoids host/port and fully qualified name issues

= Done by first looking at an EJB, then at an EJB client

» Development in IBM Rational Application Developer — what screens contain
the information

» Artifacts in the EAR — which XML/XMI files carry the information
» Application installation — what can be manipulated when installing
» Runtime — what exists in a running server

= What happens in a runtime EJB lookup
b \_\ﬁ Sl ‘«?%
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The following slides show screen captures from the IBM Rational Application Developer
tool and from the WebSphere Administrative Console showing the use of JNDI names
through the full lifecycle of an EJB. First the development, deployment, and installation of
the target EJB is considered. Then the development, deployment, and installation of the
client-side code is examined, followed by a look at both client and target at runtime. To
keep this as simple as possible, it is done from a stand-alone server perspective, with the
client of the EJB running in the same server (for example, a servlet or another EJB).
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Here is a screen capture from IBM Rational Application Developer showing the EJB
Deployment Descriptor for the “Hello” EJB. The JNDI name in the Deployment Descriptor
will be the name by which the Hello EJB Home is bound into the global name space.
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EJB — EAR Artifacts
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xmlns:ejb="ejb.xmi"
xmlns:ejbbnd="ejbbnd.xmi" « Class and Interface Files
®mi:id="EJBJarBinding 1094913672093"> -
<ejbJar href="META-INF/ejb-jar.xmlfejb-jar ID"/> | €3 com.ibm.ne. HellaLocal
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This screen capture shows that the JNDI name for the Hello EJB specified on the previous
slide will be put into the ibm-ejb-jar-bnd.xmi file which will be part of the .jar file for the EJB

Module.
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EJB - Installation

can be modified

During application install the
JNDI name of the EJB

<?xml version="1.0" encoding="UTF-8"7?>
I(ejhhnd:EJECarEinding xmi :version="2.0"

*mlns:xmi="htrp://w. omg. org/XMIT

xmlns:ejb="ejb.xmi"
xmlns:ejbbnd="ejbbnd.xmi"

xmi :id="EJBJarBinding 1094913672083">

<ejbJar nref="META-INF/ejb-jar.xmlfejb-jar ID"/>

<23bBindings xmi:id="EpteerTTSEDEarDInaITT—+6343

IndiNamdQresb/com/ ibm/ ne/HelloHome
<enterpriseBean xmi:type=TETDTSTES

href="META-INF/elb-jar.xml$Hello"/>

</ejbBindings>
</eibbnd:EJBJarBindings>

84913672093"

Welcome russ | Logout | Support | Held

welcome Ao
Install New Abplication
Servers

= Install New Application
Bl Applications

Entsrprise

Applications

Install New Step 1 Select
Application instzllation options

Resources

Provide JNDI Names for Beans
Each non-message-driven enterprise bean in ¢ application or module must be
bound to 2 Java Naming and Directory Interface [ name.

EIB

JINDT namgNDI
URIT T |

A(Emingaampwe

Hello

—
NamingExample.jar, META-INF/sjb-jar.xml((ejb/com/ibm/ne/Hel]

Step4 M BB
administration -

refarences to beans

ZEELET e module
B —» Step 3: Provide JNDI

Environment ‘ Names for Beans

System

<
Visually truncated, field value is -> ejb/com/ibm/ne/HelloHome
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This slide shows the Administrative Console during the installation of the application
containing the Hello EJB. There is an installation step “Provide JNDI Names for Beans”
which displays the JNDI name found in the ibm-ejb-jar-bnd.xmi file. At this time you have
the ability to accept the specified JNDI name for the target EJB, or if needed, you can

change the name.
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EJ B - Ru nti me ’§ Universal Test Client
/~ ' INDI Explorer )
JNDI Explorer allows you OREEE: |

to traverse the global name space

3 [Local EIB beans]

cell
£ com

& com.ibm.isc

% HelloHome Tear

wm

intO the GIObaI Name Space © DefaultDatasource (javax.resource.cci.ConnectionFactory)

|| © Increment (com.ibm.defaultapplication.IncrementHome)
\{i; © serverl (servername - java.lang.5tring)

Prokjems | Tasks | Propertes | Servers | Bl Console 12 %[ Z| 1B -—0)
<termigated> WebSphere v6.0 Server Process [WebSphere v6.0 Server Process] server1 (WebSphere v6.0)
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The JNDI Explorer, which is part of the IBM Rational Application Developer test client, is
displayed here to show that at runtime the JNDI name of the Hello EJB specified during
application install is used to bind the Hello EJB Home into the global name space.
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EJB Client in Rational Application Developer

EJB ——T EJB Reference Name
Reference . tesee= serch proct - wm' must match suffix of “java:comp/env” lookup name
in |t ¢ |#-0-9- used by client code to lookup the EJB Home.

d eploym e nt ct Explore: ‘@ web Deployment Descriptor 52
d escri ptor Snterprise Applications

- Application Client Projects
(g Connector Projects
(@ EJB Projects
=55 Dynamic Web Projects
| -2 NamingExampleWWeb2
[ Web Site Navigation
%@y, Web Diagram
[+ g Deplayment Descriptor: Namin:
Servlet £ 0 Jmvasource
Code F:]E com,ibm,ne
B3
// Get the Home for the Hello Bean
HelloHome helloHome = null;

= WehiD; eploymesis

References

References

This web application references the following resources:

g EjbRef ejbjHello

try { L N L ~ WebSphere Bindings =]
InitialContext ic = new InitialContext(): The following are binding properties for the WebSphere
helloHome = (HelloHome) ic.lookup("java:comp/env{eib/HellaD): e

} catch (Exception e} {
// code to handle exception

mﬁ\ejblmmﬁbmfnaﬂ—lallomma ) \

EJB Reference contains
global JNDI name of
target EJB

H

I (—

@i Overview | Servlets | Filter | Security | References | WS Handler | ¢

G

“iiﬁsruppets Xi-\\_ouﬁinal T EHPreb\amslTaslsiPwperﬁes i‘#‘lﬁsarvers BN

i

el

|| [J] HelloUser.java
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This slide begins the story for the client code that will use the Hello EJB. There is code in
the servlet which uses the name “java:comp/env/ejb/Hello” to look up the target EJB. In
the Web Deployment Descriptor there is an EJB Reference named “ejb/Hello” which
matches the suffix of the name used in the code. The EJB Reference also contains the
global JNDI name of the target EJB. Note that it is not required to specify the global JNDI
name at this point in the cycle if it is not known by the developer.
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References

References

EF |

</ejbRefBindings>
</webappbnd: WebAppBindin

EAR Artifacts

<?xml wversion="1.0" encoding="UTF-8"7>
<webappbnd : WebAppBinding xmi:version="2.0"

xmlns:xmi="http://www.omg.org/XMI"
xmlns:webappbnd="webappbnd . xmi™

xmd : id="WebAppBinding 1094915254178"
virtualHostName="default_host">

<webapp href="WEB-INF/web.xml#WebApp ID"/>
<ejbRefBindings xmi:id="EjbRefBinding 1094515845098"

ndiName="ejb/com/ibm/ne/HelloHome"

<bindingEjbRef href="WEB-

com.ibm.ne.HelloHome Erowse...

= WebSphere Bindings
The following are binding properties for the
WebSphere Application Server.

B

[ o 5 [<]

TNDI name: [ ejb/com/ibmjne/Helobome > |

Reference is
split across
web.xml—— 5
and
ibm-web-bnd.xmi

The EJB |

<welcome-file>default.jsp</welcome-file>
fwelcome-file-list
<ejb-ref id="EjbRej 1094515845098">
<description>

</descriptiole
<ejb-ref-type>Session</e]b-ref-type>
<home>com. ibm. ne . HelloHome</home>
<remote>com.ibm.ne.Hello</remote>

<ejb-link>NamingExample.jarf#Hello</ejb-link>

</ejb-ref>
</web-app>

.. | WS Binding | **2
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This slide shows where the information specified in the Web Deployment Descriptor is
reflected in the artifacts built into the .war file. The information is split across two files, the
first being the standard J2EE Web Deployment Descriptor (in web.xml) and the remainder
in the ibm-web-bnd.xmi file. It is this latter file that contains the global JNDI name of the
target EJB as this capability is a V6 Server extension.
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EJB Client - Installation

During application install the
JNDI name of the target EJB can be modified

Enterprise Applications

Install New Application

installing effterprise applications and modules.

Ap EJB references to beans

E=ch Enterprise JavaBeans (EJB) refersnce that is defined in your application muStmap to an enterprise bean.

Module E1B| URI Referance (2> INDI name
binding

NamingExampleWeb2 NamingExampleWeb2.war, WEB-INF/web.x ejb/Hello_Drom.ibm.ne.Hell s]b/mmf\hmfne,tHeHanmeI)
—_—

o f

<welcome-file>default.jsp</welcome-£348> <?xml version="1.0" encoding="UTF-8"?>
</welcome-file-list>
<ejb-ref id="EjbRef 1094915845035
<description>

Systzm administration

Troubleshaoting d

Monitoring and Tuning

<webappbnd:WebAppBinding xmi:version="2.0"
xmlns:xmi="http://whw.omg.org/XMI"

xmlns:webappbnd="wgbappbnd . xmi"™

</description> xmd :id="WebAppBinging 1094915254178"

<ejb-ref-naQe>ejb/Hello<Deijb-ref-name> virtualfostlame=jdefanlt nost">

—NES— g
<ejb-ref-type>5ession</ejb-ref-type> <webapp I?IE# WES ?N?/WEb'm#w?bAPp—I e
. . <ejbRefBindings xmi:id="EjbRefBindine 4004075545098"
<home>com. ibm.ne .HelloHome</home> . " o
. cen ib Hello</ _— jndiNafe="ejb/com/ibm/ne/HelloHome™
s , <bindingEibRef href="WES-INF/web. RmlFEIbRST_ 1004915845098/
<ejb-link>NamingExample.jar{Hello</ejb-link> </eibRefBindings>

</ejb-ref>

</webappbnd: WebAppEindings
</web-app>
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This slide shows the Administrative Console during the installation of the application which
will use the Hello EJB. There is an installation step “Map EJB references to beans” which
displays the name of the EJB Reference (“ejb/Hello”) and the associated global JNDI
name found in the ibm-web-bnd.xmi file. At this time, you have the ability to accept the
specified JNDI name for the target EJB, or if needed, you can change the name.
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EJB Client - Runtime

= Client runtime consists of the servlet and “java:” name space

HelloUser
servlet

runtime object

= “java:” name space binding is built from the EJB Reference

java: name space
An in memory name space unique to the web module

containing the HelloUser servlet
1 (topd

2 (topdr/comp

3 (topdr/comprenu

4 (top)-comprenvseih

6 (topl/comprHandlele legate

7 (topds/compr/ORB

8 (topdrcomprlUserTransaction

9 (topdrcompr/wehsphere
18 (topdrcomprwebsphereExtendedJTATransaction

11 (topdrcomprwebsphereApplicationNotificationfervice

12 (topdrcomprwehsphere WorkfAreaPartitionManager

Exploded view of binding in java: name space

e

=
% (topd/comprenvsejhsHello™
Bound Java type: java.lang.Object"
Local Java type: org.omg.stub.javax.ejb._EJBHome_Stub"
Source ohject is a javax.naming.Reference."

Reference factory class name: com.ibm.ws_naming.util.IndirectJndiLookupObjectFactory"
RefAddr[B]1: Type: JndiLookupInfo'

Content: JndiLoakuplafes

<:35diNanB=”ejh/com/ihm/ne/He110H56§E£:::::>
provider =

H
initialContextFactory=""
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When the application that is the user of the Hello EJB is running in a server, there is a
“‘java:” name space associated with the Web Module. In that name space is a binding for
“‘comp/env/ejb/Hello”. An expanded view of the contents of that binding shows that what is
bound is an IndirectdndiLookupObjectFactory along with the global JNDI name of the
target EJB, “ejb/com/ibm/ne/HelloHome”. When this binding is looked up from the “java:”
name space, the IndirectUndiLookupObjectFactory performs the look up of the global JNDI
name and returns the result of that call.
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EJB Runtime Lookup

Global name space

java: name space
1

{top)

2 (top)/conp

3 (top)/compsenv

4 (top)/conpsen ejb

5 2 conpsenvsejbsHello

6 {top)/conp’HandjEedeles

7 {top)-/conp-ORB
8 <(topdrconpUserTransaction

2 {top)/conp-uwebspheye

1? {top)/conpsuebsphere ExtendedJTATransaction
11

12

{top)-conp-uebsphere torkfireaPartitionManager

{(topd/conpruebspherevfipplicationNotificationService

b O cell
P O com
¥ 03 com.ibm.isc

P O

CjJdbc

(] Ita

) cervices
3 thisNode
) wm

v v owrw

< iWwtEIBObject (com.ibm.websphere.ivt.vtEIB.ivtEIBHome)

runs this code

/HeIIoUser servlet \

// Get the Home for the Hello Bean
HelloHome helloHome = null:
try {

InitialContext ic = new InitialContext

helloHome = (HelloHo 1. lookup ["java: comp/env/ejb/Hello
} catch (Exceptio

// code to handle exceptd
}

© 2004, 2006 IBM Corporation

In the runtime, when the lookup is done in the code, it accesses the binding in the “java:”
name space, which then accesses the global name space and returns the HelloHome

runtime object.
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Section

Handling of Resources

© 2004, 2006 IBM Corporation

Now that you understand how EJBs work with Naming, this section will address the
handling of Resources.
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Resources — Handled Similar to EJBs

= Resources are bound into the global name space
» For example, Datasources, JMS Connection Factories

= Similar to EJBs in how they are handled
» Code uses a “java:” name to look up the reference

» Deployment descriptor contains a Resource Reference
— Provides a level of indirection to the lookup

Client Code

// Lookup Datasource for Inventory database in Cloudscape
DataSource ds = null:
try {
InitialContext ic = new InitialContext():
ds = (DataSource) ic.lnnkup("java:cnmp/en*
} catch (Exception e) {
/{ code to handle exception

‘Global name space
B cell :

»
3 4 D com
Y 03 com.ibm.isc
v Oeis
Y Oejb
Resource Reference ™ & jdoe
. © DefaultE)BTI source.cci. ConnectionFactory)
res-ref name: mventoryDB Inventory (javax.resource.cci.ConnectionFactory
4 Djta
* O services
b O thishiode

res-ref JNDI name jdbc/Inventory

© 2004, 2006 IBM Corporation

The handling of Resources, such as JMS Connection Factories, is very similar to how
EJBs are handled. The Resource is looked up using a
“‘java:comp/env/<nameOfResource>" name, which gets associated with a Resource
Reference from the Deployment Descriptor. That Resource Reference contains the JNDI
name for where the target resource is bound into the global name space.
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Resources — Understanding Scope

= Resources are defined at a specific scope:
» Cell, Specific Node, Specific Server
» Does not relate to similar scopes within the name space
» All resources bound at server root level

» Scope of definition defines which servers will contain that resource
= All application servers in the cell, all application servers on the node or just a specific application server

-
3
JDEC providers , g:el\s
JDEC providers ars used by the installed applications to access da . ‘d”“er:l .
egacyRoo
E Scope: Cell=rint40cCell, Node=rint40 A e
©) coll + rinpancell  Scape specfies the level st which v E[ED
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When a Resource is created by an Administrator, there must be a JNDI name associated
with the Resource which is used to bind it into the global name space. During server
startup, the Resources defined for that server are bound into the global name space. The
purpose of this slide is to make sure there isn’t confusion about what “scope” means when
defining resources. A resource can be defined with a scope of cell, node or server. The
structure of the global name space also has unique naming contexts at the cell, node and
server level. Although having the same levels of scoping, these scopes do not relate to
each other with respect to where the resource gets bound into the name space.
Resources are always bound into the name space at the server level, in the server root
context. Defining a resource at the node level causes that resource to be bound into the
server root context for all servers in that node. Likewise, defining a resource at the cell

level results in the resource being bound into the server root context for all servers in the
cell.
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Section

Handling of Local EJBs

© 2004, 2006 IBM Corporation

The next few slides take a look at how local interface EJBs are handled, contrasting them
to remote EJBs which were previously discussed.
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“local:” Name Space - Described
= EJBs can have local interfaces

= Client mechanism for looking up local EJB Homes is the same
» “java:comp/env/<ejbLocalName>"

= Deployment descriptor has an EJB Local Reference

Client and EJB must be in the same application
» Requirement of J2EE specification

Local EJB Homes bound into a special name space

» “local:” name space is contained in memory in the server

» “java:” lookups redirected to “local:” name space
= Just like other EJB Home lookups are redirected to the global name space

» You never interact directly with the “local:” name space, it is strictly internal to
the Application Server infrastructure

» You need to understand it; however, for debugging problems with local EJB
lookups
= See the dump‘Nam

Space utility for how to dump the “local:” name space

EJBs can have local interfaces and remote interfaces. From a programming model
perspective, they work the same. The client does a lookup of a
“lava:comp/env/<ejbLocalName>" name which is then associated with an EJB Local
Reference in the Deployment Descriptor. The local interface EJBs are not, however,
bound into the global name space. Rather, each server has an internal in-memory “local:”
name space used for binding local EJBs. On other respects, the runtime operations are
the same in that the “java:” lookup gets redirected to the “local:” name space to find the
target local EJB Home.

Local EJBs must be deployed in the same application as the client of the local EJB. Even
if deployed into the same server, they cannot be in different applications.

The “local:” name space is really an internal implementation detail that you do not
necessarily need to know about. However, it is good to know about it when debugging
problems related to looking up local EJB Homes. The “local:” name space can be dumped
using the dumpNameSpace utility which is described in the debugging presentation.
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“local:” Name Space — Tools

EJB Deployment Descriptor
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Local:
= WebSphere Bindings
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This slide shows the IBM Rational Application Developer screens where names for local
EJBs are specified. The Web Deployment Descriptor for the client side defines the JNDI
name to be looked up in the “local:” name space. On the EJB Deployment Descriptor, the
name of the local EJB will be the same name as is used for the remote EJB in the global

name space.
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Summary

= Provide basic understanding of how to use Naming
» stand-alone server environment
» Based on usage with EJBs

= Looked at full lifecycle
» Development, Deployment, Installation and Runtime

= Addressed from developers and administrators perspective
» Where are names specified
» Define relationship between different names

= Naming used with Resources

= Local EJB are handling

© 2004, 2006 IBM Corporation

This presentation reviewed the basics of naming as used with remote EJBs in the stand-
alone server environment. This was done by looking at the full lifecycle for both the EJB
and the client of the EJB, using screen captures of IBM Rational Application Developer
and the WebSphere Application Server Administrative Console to show where JNDI
names are specified and how they are handled. Following this, the use of naming with
Resources and local EJBs was addressed.
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