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JBoss, Tomcat and JNDI

This technote is a quick guide to adding JNDI lookups for JBoss components
to a standalone Tomcat server. It discusses how to configure Tomcat to
achieve this and what components are required to support the
configuration.

The JNDI lookup problem

You have a web application that uses E]JB components and it works in a
JBoss environment where the web application server is embedded in the
JBoss server. However, you now need to deliver the same functionality for a
separated JBoss-Tomcat environment. This configuration may be required
for quite a few lient installations.

Tomcat provides its own JNDI service but it cannot be used to directly locate
JBoss components as there are no locations of JBoss stored in the Tomcat
JNDI service. You need to get your web application to perform the lookup
using the JBoss JNDI service as the location of the home objects for your
E]JBs are stored in that directory.

jndi-name:ejb/amity/remote/E|Bean

>

com.amity.E/JBeanHome

€

create:ejb.amity.E|Bean
Tomcat 4.1.x > JBoss 3.2.x

ejb.amity.E|Bean

The preceding diagram gives the sequence of events required for your web
application to obtain and use E]JB components located on the JBoss
application server. We will use this as our reference in the rest of the
examples. Based on this broad outline of the events, there are several ways
to achieve the lookup for your application.
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The first method for achieving your goal is to hardcode the lookup into your
application.

try
{
Properties jndi Props = new Properties();
j ndi Props. set Property(Context.| N TI AL_CONTEXT_FACTORY,
"org.jnp.interfaces. Nam ngCont ext Factory");
j ndi Props. set Property(Cont ext. URL_PKG_PREFI XES,
"org.jboss.nanming:org.jnp.interface");
j ndi Props. set Property(Context.PROVIDER URL, "jnp://jboss-server:1099")
hj ect reference = (new Initial Context(jndiProps)).|ookup
("ejb/am ty/renote/ EJBean");
EJBeanHone hone = (EJBeanHone) Port abl eRenpt eChj ect. narrow(reference,
EJBeanHone. cl ass) ;

EJBean bean = hone.create();

}
cat ch( Exception e)
{
e.printStackTrace();
}

However, the drawback with this method is that the code has to be changed
if the server location changes. This requires the involvement of a
programmer and for large deployments can involve a reasonable amount of
changes and testing.

The second method is to make use of the JNDI InitialContext implementation
and a custom Object Factory. This separates the programming references to
the JNDI resource from the physical location of the JBoss JNDI server. This
method applies the same mapping principles used for the JBoss web.xml -
jboss-web.xml implementation. We make use of web.xml for the web
application and instead of jboss-web.xml, we use the Tomcat server.xml to
achieve the mapping to the physical resources. Note that this allows us to
still use the web.xml - jboss-web.xml when we deploy the web application on
JBoss so there is no programming changes necessary to the web application.
However, in order to achieve this deployment flexibility, the web application
must make use of the remote EJB interfaces and cannot take advantage of
the local E]JB interface efficiencies.

The XDoclet tags for the web.xml generation in our example would be:

* @web. ej b-1ocal -ref nane="ej b/ am ty/ EJBean"

* type="Sessi on"

* hone="com ani ty. EJBeanHone"
* | ocal ="com ami ty. EJBean”
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This generates the followi ng EIJB reference for our web application in
web. xm .

<ejb-ref >
<ej b-ref - nane>ej b/ am ty/ EJBean</ ej b-r ef - nane>
<ej b-ref-type>Sessi on</ejb-ref-type>
<home>com ani t y. EJBeanHone</ hone>
<renot e>com ani ty. EJBean</ r enot e>
</ ej b-ref>
The servlet coding to access the resource would be:
try
{
oj ect reference = (new Initial Context()).|ookup
("java: conmp/ env/ejb/am ty/ EJBean");
EJBeanHome hone = (EJBeanHone) Port abl eRenot eCbj ect . narrow( r ef erence,
EJBeanHone. cl ass) ;

EJBean bean = hone.create();

}
cat ch(Exception e)

{
e.printStackTrace();

}

Take note that in particular we create an InitialContext using the JNDI
properties already defined for the environment. Both JBoss and Tomcat
define these to refer to their local JNDI services. This is much less set up
work than required for the previous example. Also note that we will not need
to change the lookup code when we deploy the application to the standalone
Tomcat server or to the JBoss server.

In order to accomplish the mapping for Tomcat, we need to modify the
CATALINA HOME/conf/server.xml in order to define destination for the
reference used by the web application. This requires defining a context for
the web application and then defining the resources for that context.

Additionally, we need Tomcat to be able to generate the actual home object
that will be used by the application. Tomcat cannot natively do this but
provides for plug-ins to perform the task. This is achieved by building a class
that implements the Naming Object Factory and defining it as the factory
for the resource parameters. We will get to the implementation later. For
now we will look at the configuration and assume we have an Object Factory
implementation called com.amity.utils.tomcat.EJBRefFactory.
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The required declarations for our application to reference the JBoss located
component is shown below. We define an EJB whose name matches that of
the ejb-ref-name defined in the application's web.xml file. In this example,
the value providing the mapping link is ejb/amity/EJBean. Check the Ejb tag
and compare it with the web.xml entry for ejb-ref shown earlier. We also
define resource parameters tagged by ResourceParams that are linked to
Ejb by the name. Again, this value is ejb/amity/EJBean. The following
example server.xml fragment shows the important features of the
configuration.

<Cont ext pat h="/webapplication" docBase="webapplication" debug="0"
rel oadabl e="true" crossContext="true">
<Logger cl assNanme="org. apache. catal i na. | ogger.Fil eLogger"
prefix="1ocal host _webapplication_log." suffix=".txt"
ti mestamp="true"/>
<Ej b nane="ej b/ am ty/ EJBean" type="Sessi on"
hone="com ani ty. EJBeanHone"
renote="com ani ty. EJBean"/ >
<Resour cePar ans nane="ej b/ ani ty/ EJBean" >
<par anet er >
<name>f act or y</ nanme>
<val ue>comamity. utils.tonctat. EJBRef Fact ory</ val ue>
</ par anet er >
<par anet er >
<name>j ava. nam ng. provi der. url </ nane>
<val ue>j np://j boss-server: 1099</ val ue>
</ par anet er >
<par anet er >
<name>j ndi - nane</ name>
<val ue>ej b/ am ty/ r enot e/ EJBean</ val ue>
</ par anet er >
</ Resour cePar ans>

</ Cont ext >

The class that will actually do the work of finding the home object for the
EJBean component is com.amity.utils.tomcat.EJBRefFactory. The
parameters needed for the class to find the resource is at a minimum the
URL of the JNDI service, jnp://jboss-server:1099 and the global JNDI name
for the home object, ejb/amity/remote/E]JBean. These are all declared in
the ResourceParams section.

All that remains is to build an implementation of Object Factory that
performs the lookup and return the located home object if it exists. The
Object Factory has only one method of importance that must be provided in
the implementation. This is getObjectinstance. We use NetBeans as the
development platform and it generates the code skeleton including methods
required to be implemented when we create a class that implements an
interface. Our implementation of the method is shown next.
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private final static String JNDINAME = "j ndi - nane";

private final static String URL = "jnp://|ocal host:1099";

private final static String FACTORY =
"org.jnp.interfaces. Nam ngCont ext Factory";

private final static String PKG PREFI XES =
"org.jboss.naning:org.jnp.interface";

public Object getbjectlnstance(Object obj, javax.nam ng.Name nane,

j avax. nam ng. Cont ext context, java.util.Hashtable hashtable)

throws java.l ang. Exception

String jndi Nane = null;
String factory = null;
String url = null;
String pkgPrefixes = null;
oj ect hone = null;
/'l Make sure that the reference object was the Tontat E bRef
Class referenceC ass = Cl ass. for Name("org. apache. nami ng. Ej bRef ") ;
if (referenced ass.isAssignabl eFron{obj.getd ass()))
{
String paranet er Nane;
String paraneter Val ue;
Ref Addr address = nul | ;
Properties env = new Properties();
/1 Obtain the reference to the paraneters defined in ResourceParans
Ref erence reference = (Reference)obj;
/1l Process all the paraneters
Enuner ati on parameters = reference.getAl();
whi | e (paraneters. hashoreEl emrents())
{
address = (Ref Addr) par anet ers. next El enent () ;
par amet er Val ue = address. getContent().toString();
par amet er Name = address. get Type();
i f (parameterNane. equal s( Cont ext. | Nl Tl AL_CONTEXT_FACTORY) )
factory = paraneter Val ue;
el se if (paraneterNane. equal s(Cont ext. PROVI DER_URL))
url = paraneterVal ue;
el se i f (paraneterNane. equal s( Cont ext. URL_PKG_PREFI XES) )
pkgPrefi xes = paraneterVal ue;
el se i f (paraneterNane. equal s(JNDI NAME) )

j ndi Nane = par amnet er Val ue;
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/1 Only do the | ookup when there is a defined jndi-nane paraneter
if (jndiName !'= null)
{
/'l Use the default JNDI URL
if (url == null)
url = URL;
/1 Use the default JBoss JNDI factory
if (factory == null)
factory = FACTCRY;
/1 Use the default JBoss JNDI package prefixes
if (pkgPrefixes == null)
pkgPrefi xes = PKG_PREFI XES;
env. put (Context. | NI TI AL_CONTEXT_FACTORY, factory);
env. put (Cont ext. PROVI DER_URL, url);
env. put ( Cont ext . URL_PKG_PREFI XES, pkgPrefi xes);
/] Performthe | ookup

home = (new Initial Context(env)).l ookup(jndi Namne);

}
return hone;
}

You may notice that the implementation does a bit more processing but
essentially performs the same work as the hard-coded example. We add
some refinements so that if parameter values are not provided for the JBoss
JNDI factory, the provider URL or the URL package prefixes, some defaults
for JBoss are substituted.

When the InitialContext lookup is performed in Tomcat, the work is
delegated to the defined resource factory for the resource.

Our implementation allows the following definitions.

1. Default JBoss JNDI factory, default JBoss package prefix and provider
URL is jnp://localhost:1099

<Resour cePar ans nane="ej b/ ani ty/ EJBean" >
<par anet er >
<name>f act or y</ nane>
<val ue>comamity. utils.toncat. EJBRef Fact ory</ val ue>
</ par anet er >
<par anet er >
<name>j ndi - nane</ nanme>
<val ue>ej b/ ami ty/ r enot e/ EJBean</ val ue>
</ par anet er >

</ Resour cePar ans>
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2. No defaults
<Resour cePar ans nane="ej b/ ani ty/ EJBean" >
<par anet er >
<name>f act or y</ nanme>
<val ue>comamity. utils.tonctat. EJBRef Fact ory</ val ue>
</ par anet er >
<par anet er >
<name>j ava. nham ng. provi der. url </ nane>
<val ue>j np://j boss-server: 1099</ val ue>
</ par anet er >
<par anet er >
<name>j ava. ham ng. factory.initial </ name>
<val ue>org.j np.interfaces. Nam ngCont ext Fact or y</ val ue>
</ par anet er >
<par anet er >
<name>j ava. ham ng. factory. url . pkgs</ nane>
<val ue>org. j boss. nami ng: org. j np. i nterfaces</val ue>
</ par anet er >
<par anet er >
<nane>j ndi - nane</ nane>
<val ue>ej b/ am ty/ r enot e/ EJBean</ val ue>
</ par anet er >

</ Resour cePar ans>

The only mandatory parameters for this implementation are the factory and
the jndi-name.

Finally, the only thing necessary to get the configuration operational is to
copy jbossall-client.jar and the JAR containing your custom class into
CATALINA HOME/shared/lib for Tomcat 4.1.24 or earlier; or

CATALINA HOME/common/lib for Tomcat 4.1.27 or later.

There are two things to be aware of when using the implementation in
Tomcat. The lookups are less efficient than in an integrated JBoss
environment as there are two InitialContext and two lookup operations
performed in the Tomcat implementation. The deployment for mapping is a
bit more cumbersome in Tomcat as the configuration is conducted in
server.xml and requires a restart of the Tomcat server for the configuration
changes to be implemented.

Further information on related topics can be found at:
http://jakarta.apache.org/tomcat/tomcat-4.1-doc/jndi-resources-howto.html

http://www.amitysolutions.com.au/documents/JBossJNDI-technote.pdf

The package containing this document, the source implementation and the
JAR can be found at

http://www.amitysolutions.com.au/downloads/jbosstomcatjndi.tar.gz
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