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Section 1. About this tutorial

Purpose of this tutorial

This tutorial shows J2EE developers how to use the IBM ETTK (Emerging
Technologies Toolkit) to make any Enterprise JavaBean (EJB) component into a Web
service that will run on any application server.

Do you currently use EJB technology? Have you ever wondered how to expose an EJB
component as a Web service no matter what your application server is? This tutorial
shows how to use the ETTK to convert a local and remote EJB component into a Web
service. | will use a subcomponent of the ETTK called Axis, a SOAP client
implementation originally hosted by the Apache Software Foundation.

The ETTK implements the Web services architecture and provides a set of tools to
create, locate and invoke Web services. It includes the following tools:

« UDDI4J API allows developers to perform save, delete, find, and get operations
against a UDDI registry.

« UDDI4J-WSDL API allows developers to perform publish, unpublish, and find
operations against a UDDI registry.

* WSDLA4J allows developers to programmatically read and work with WSDL
documents.

« WSDLdoc allows developers to automatically generate documentation from WSDL
files similar to JavaDoc.

« WSIL4J allows developers to programmatically read and work with WSIL documents.

* Axis RC1 allows a developer to generate Web services WSDL definitions from Java
code and generate Java proxy code from a WSDL definition. Axis is also the
transport engine for Web services.

« Sample services including Accounting, Contract, Metering, Service Desk etc.
« Demos and tutorials to illustrate key Web service concepts.

« Privacy Policy Authorization Director (PAD) Web service allows privacy policy control
access to personal information.

¢ And much more...

The primary focus of this tutorial is developing EJB-based Web services with Axis. Axis
provides support for turning EJB components into Web services and is included with
the ETTK.

What do | need to know for this tutorial?
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This tutorial assumes you have a working knowledge of Java technology and EJB
technology. In-depth knowledge of EJB components, Web services, and Ant are helpful
but not required to understand the key concepts. Ant is used to build and deploy the
example applications. Reference to introductory material on Ant, Java technology,
J2EE, Web services, XML, and EJB components are provided in throughout the tutorial
and at the references section at the end of this tutorial.

The source code in the tutorial has been tested with Resin EE application server.

The applications should be easy to port to other J2EE-compliant application servers
like IBM WebSphere or JBoss. Please check back at my site for ports to other
application servers (see Resources on page 31).

| typically get examples from people working with other application servers, and then |
put them up on my site (see Resources on page 31).

| used the Eclipse framework to create the examples in this tutorial. The examples are
easiest to run by downloading Eclipse 2.1 or higher and a J2EE application server
plug-in for Eclipse. Eclipse has excellent support for Ant, which facilitates running the
Axis and XDoclet Ant tasks right from the IDE environment.

If you are new to Ant, please read this sample chapter from Mastering Tomcat on
Developing Web Components with Ant (written by yours truly). Just read the sections
on Ant development for now.

Also note that the Ant scripts can use XDoclet. You will not need to use this
functionality, but, in case you decide to, please refer to the developerWorks tutorial,
"Enhance J2EE component reuse with XDoclets" (see Resources on page 31).

What this tutorial covers

This tutorial covers turning EJB components into Web services and has two
step-by-step examples. The first example uses all primitive types with one simple EJB
component. The second example uses a SessionBean that talks to several EJB
components. All examples ship with a set of Ant build scripts so you can easily create
your own custom solutions by reusing the sample build files.

About the author

Rick Hightower is a developer who enjoys working with Java technology, Ant, ETTK,
and XDoclet. Rick is currently the CTO of Trivera Technologies, a global training,
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mentoring, and consulting company focused on enterprise development.

If you like this tutorial, you might like Rick's book, Java Tools for Extreme
Programming, which was the best-selling software development book on Amazon for
three months in 2002 and covers applying Ant, JUnit, Cactus, and more to J2EE
development. You might also like to read other IBM developerWorks tutorials that Rick
helped produce and author (see Resources on page 31).

Rick also contributed two chapters to the book Mastering Tomcat on the subjects of
Struts Tutorial and Tomcat development with Ant and XDoclet, as well as many other
publications.

Rick is also speaking this year (2003) at JavaOne on EJB CMP/CMR and XDoclet and
at TheServerSide.com Software Symposium on J2EE development with XDoclet. Rick
has spoken at JDJEdge, WebServicesEdge, and the Complete Programmer Network
software symposiums.

Tools you will need for this tutorial

You will need a current version of the JDK. All of the examples in this tutorial use J2SE
SDK 1.4.1.

All of the examples use Ant build files to build and deploy the Web applications that
contain the examples. This should be no surprise since XDoclet relies on Ant, and the
only interface to XDoclet is through Ant. Ant can be found at the Ant home page. The
examples use Ant 1.5.3.

Of course you will need the IBM ETTK. The ETTK can be found at the ETTK site. The
examples in this tutorial use version ETTK 1.0, which includes Axis 1.1 release
candidate 2.

It is recommended that you use an Interactive Development Environment (IDE), like
Eclipse, since there are quite a few jar files to manage (this is quite an
understatement). All the examples ship with the projects done in the freely-available
Eclipse IDE and are compatible with Eclipse and WebSphere Studio Application
Developer. As long as you configure your environment as suggested, you can use the
Eclipse project files with little additional work. Eclipse or WebSphere Studio Application
Developer is not required, but can be found at the Eclipse Web Site and WebSphere
Studio Application Developer trial respectively. There is no requirement to use Eclipse,
but the Eclipse project files are provided as a convenience to Eclipse-based users.

If you do not use an Eclipse-based system, please use some IDE. It saves you time in
the long run.
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Section 2. Step-by-step Hello World example

Steps

Prime your engines by creating a simple EJB component that uses Axis to expose itself
as a Web service. To do this you will need to perform the following steps:
Download and install the ETTK

Create a simple EJB component

Create a Web application and configure its deployment descriptor (web.xml)
Create a Web service deployment descriptor for your EJB component

Use Axis Ant tasks to deploy the EJB-based Web service

Use Axis Ant task wsdk2java to generate client stubs

Write a Web service client for your EJB component

Work with Local EJB Services.

Download and install the ETTK

Read this complete page before starting the ETTK download.
Go to http://www.alphaworks.ibm.com/tech/ettk and download the install file ettk10.exe.

Once the install file is downloaded, run it with all the default options. This should install
the ETTK in the directory c:\ettk. The rest of this tutorial assumes the ETTK is installed
in the location c:\ettk, so please adjust accordingly.

Unlike the older version of the ETTK (called the Web Services ToolKit or WSTK), this
version does not ship with a default application server which the install package needs.
You will need to install Tomcat 4.0 (or one of the other approved application servers).
To make the ETTK install happy please download and install Tomcat 4.0. Then point
the ETTK install to the Tomcat 4.0 directory when it prompts you. Tomcat 4.0 can be
found at http://jakarta.apache.org/builds/jakarta-tomcat-4.0/release/v4.0.6/bin/ .

Since this tutorial uses EJB technology, you will need another application server that
supports EJB components. The examples in this tutorial use Resin EE. However it
should be easy for you to port to another application server. If you are not in the mood
for porting, please download and install Resin EE 2.x at this time from
www.caucho.com. Install Resin EE in c:\resin.

If you do not have Ant, now is a good time to install it as well. You can find Ant at
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Apache.org.

If you do not have an IDE, please download and install Eclipse from the Eclipse project
site.

Create a simple EJB component

Start your project by creating a directory on your hard drive called
C:\tutorials\axiseJB\axisEJBHello.

In axisEJBHello, create a subdirectory called src. In the src directory create another
subdirectory structure to hold the package structure rickhightower.axis.ejb.tutorial.

This EJB component is going to need an implementation, a remote interface, a home
interface, and a deployment descriptor.

In the directory C:\tutorials\axisEJB\axisEJBHello\src\rickhightowenaxis\ejb\tutorial,
create an EJB Implementation class (HelloService.java) as follows:

| *
*/

package rickhi ght ower. axis.ejb.tutorial;

i mport j avax. ej b. Sessi onBean;
i mport j avax. ej b. Sessi onCont ext ;

/**

* Hel | oService session bean.

* @) b.bean nane="Hel | 0" type="Stateless"
* | ocal -j ndi - name="Hel | 0"

*/

public class HelloService inplenents SessionBean {
/**
* This nmethod is part of the ejb interface.
* @jb.interface-method vi ewtype="both"
* @jb.transaction type="Required"
*/
public String[] getGeetings() {
return new String[]{
"Hell o cruel world!",
"Hel | o nont,
"Hello all™
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public void ejbActivate() {

public void ejbPassivate() {

public void ej bRenmove() {

public void ejbCreate() {

public voi d set Sessi onCont ext ( Sessi onCont ext sc) {

Create a remote interface in the same directory as follows:

package rickhi ght ower. axis.ejb.tutorial;

public interface Hell o extends javax.ejb. EJIBOhj ect {
public java.lang. String[] getGeetings()
throws java.rm . Renot eExcepti on;

Create a home interface in the same directory as follows:

package rickhi ghtower.axis.ejb.tutorial;
public interface Hell oHome extends javax.ejb. EJBHome {

public Hello create()
throws javax. ejb. Creat eException, java.rni.RenopteException;

Create a deployment descriptor in the META-INF directory as follows:

<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE ej b-jar PUBLIC "-//Sun M crosystemnms, Inc.//DTD Enterprise JavaBeans 2. 0//EN'
"http://java.sun.comdtd/ejb-jar_2 0.dtd">

<ej b-jar >
<ent er pri se- beans>

<l-- Session Beans -->
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<session >
<ej b- nane>Hel | o</ ej b- nane>

<hone>ri ckhi ght ower. axi s. ejb.tutorial . Hel | oHone</ hone>

<renot e>ri ckhi ght ower. axi s.ejb.tutorial.Hello</renote>

<ej b-cl ass>ri ckhi ght ower. axis. ejb.tutorial.HelloService</ejb-class>
<sessi on-type>St at el ess</ sessi on-type>
<transaction-type>Cont ai ner</transacti on-type>

</ sessi on>
</ enterprise-beans>

<!-- Assenbly Descriptor -->
<assenbl y- descriptor >

<!-- transactions -->
<cont ai ner-transaction >
<met hod >
<ej b- nane>Hel | o</ e¢j b- nane>
<met hod- i nt f >Renot e</ met hod-i ntf >
<met hod- nane>get Gr eet i ngs</ net hod- nane>
<met hod- par ans>
</ met hod- par ans>
</ met hod>
<trans-attribute>Required</trans-attribute>
</ cont ai ner-transacti on>
</ assenbl y-descri pt or >

</ejb-jar>

Create a Web application and configure web.xml

In axisEJBHello directory create a directory called web
(C:tutorials\axisEJB\axisEJBHello\web). Under web create a directory called
WEB-INF (C:\tutorials\axiseJB\axisEJBHello\web\WEB-INF ).

In WEB-INF create two directories: lib and classes. Copy the following files into lib:

C:\ettk\wsag\axis\lib\axis.jar
C:\ettk\wsag\axis\lib\commons-discovery.jar
C:\ettk\wsag\axis\lib\commons-logging.jar
C:\ettk\wsag\axis\lib\jaxrpc.jar
C:\ettk\wsag\axis\lib\log4j-1.2.4 jar
C:\ettk\wsag\axis\lib\saaj.jar
C:\ettk\wsag\lib\activation.jar
C:\ettk\wsag\ogsa\impl\java\lib\mail.jar
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» C:\ettk\wsag\lib\mailapi.jar

Create a standard web.xml file and put it in the WEB-INF directory
(C:\tutorials\axiseJB\axisEJBHello\web\WEB-INF ).

<?xm version="1.0" encodi ng="1SO 8859-1"7?>

<! DOCTYPE web- app
PUBLIC "-//Sun M crosystens, Inc.//DTD Wb Application 2.2//EN
"http://java.sun. com j 2ee/ dt ds/ web-app_2. 2. dt d" >

<web- app>

</ web- app>

Add the Axis Servlet (SOAP transport) and mappings to the web.xml file as follows:

<servl et>
<servl et - nane>Axi sSer vl et </ servl et - nanme>
<di spl ay- nanme>Apache- Axi s Ser vl et </ di spl ay- nanme>
<servl et-cl ass>
org. apache. axi s.transport. http. Axi sServl et
</servlet-class>
</ servlet>

<servl et - mappi ng>
<servl et - name>Axi sSer vl et </ ser vl et - name>
<url-pattern>/servl et/ Axi sServl et</url -pattern>
</ servl et - mappi ng>

<servl et - mappi ng>
<servl et - name>Axi sSer vl et </ ser vl et - name>
<url -pattern>/services/*</url-pattern>
</ servl et - mappi ng>

The AxisServlet is the entry point to the Axis Engine for doing SOAP over HTTP.

Add an EJB reference to the web.xml file to the HelloService EJB component as
follows:

<ejb-ref >
<ej b-ref - nane>Hel | o</ ej b-r ef - nane>
<ej b-ref-type>Sessi on</ejb-ref-type>
<hone>ri ckhi ght ower. axi s. ej b.tutorial . Hel | oHorme</ hone>
<renot e>ri ckhi ght ower. axi s.ejb.tutorial.Hello</renote>
<ej b-link>ejbclient.jar#Hello</ejb-1ink>

</ ejb-ref>
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Assuming that the EJB component and the WAR files are deployed in the same EAR
file, the above would add an EJB reference to the Hello EJB component. You need two
more files for this example. Unzip the sample source, find happy.jsp and index.html in
the Hello example directory (under web), and copy happy.jsp and index.html into the
web directory (C:\tutorials\axisEJB\axisEJBHello\web). You will use these files to see a
list of Web services deployed in your Web application and to see if everything is
correctly setup.

Create Web Service Deployment Descriptor for EJB
component

So far you have downloaded and installed the ETTK. Then you created a simple EJB
component called Hello. Then you created a Web application. You configured the Web
application's web.xml file to use Axis as the SOAP transport. You also configured the
Web application to refer to your EJB component called Hello.

You need a way for Axis to know that you want to expose your EJB component as a
Web service. You can accomplish this with an Axis Web Service Deployment
Descriptor (WSDD). The WSDD needs the ability to state the following about your EJB
component: What kind of service?, Where to look for the service?, What is the structure
of your EJB component?.

Thus you need to state the following:

1) What Kind of service?

* This service is EJB-based

2) Where to look for the service?

« The JNDI Context factory class for your EJB application server
« The JNDI URL of your EJB application server
e The home JNDI name of your EJB component

3) What is the structure of your EJB component?

« The remote interface of the EJB component
* The home interface of the EJB component

All of the above questions are answered with the Web Service Deployment Descriptor
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file. Create a directory called deploy in C:\tutorials\axisEJB\axisEJBHello. Create a file
called deploy.wsdd and put it in the deploy directory with the following contents:

<?xm version="1.0" encodi ng="UTF-8"?>

<depl oynent xm ns="http://xm .apache. org/ axi s/ wsdd/"
xm ns:java="http://xm .apache. or g/ axi s/ wsdd/ pr ovi ders/j ava">

<servi ce nane="Renot eHel | oServi ce" provider="java: EJB">
<par anet er name="beanJndi Nane" val ue="Hel |l 0"/ >
<par anet er name="honel nt er f aceNanme"
val ue="ri ckhi ght ower. axis.ejb.tutorial.Hell oHome"/>
<par anet er nanme="r enot el nt er f aceNane"
val ue="ri ckhi ghtower.axis.ejb.tutorial.Hello"/>
<par anet er nanme="al | onedMet hods" val ue="get G eeti ngs"/>
<par anet er name="j ndi URL"
val ue="http://I ocal host: 8080/ Axi sEJB/ hessi an"/ >
<par anet er name="j ndi Cont ext Cl ass"
val ue="com caucho. hessi an. Hessi anCont ext Factory"/ >
</ service>
</ depl oynment >

The file can be broken down as follows:
1) What Kind of service?

* This service is EJB-based

<servi ce nane="Renot eHel | oServi ce" provider="java: EJB">

Notice that the provider type of the service is j ava: EJB (for example,

provi der="j ava: EJB"). The provider type of j ava: EJB specifies that this is an
EJB-based Web service. A provider is a Handler responsible for implementing the logic
of the service.

In this case, you are specifying that you are using a provider that will delegate the
actual logic development to an EJB component. The EJB provider is part of the
standard Axis distribution. The EJB provider extends the RPC provider. If you have
worked with Axis before you likely worked with the j ava: RPC

(org. apache. axi s. provi ders. java. RPCPr ovi der ). The RPC provider
implements message processing by walking over RPCElements of the SOAP envelope
body and invoking the appropriate methods on a plain old Java Object (POJO). The
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EJB provider (j ava: EJB, or g. apache. axi s. provi ders. j ava. EJBProvi der)
extends the RPC provider by looking up the EJB component with JNDI, getting its
home method, and invoking the no argument cr eat e method on its home interface; it
then takes the object returned from the home and treats it like j ava: RPCtreats the
POJO.

Here is the class hierarchy for the EJB Provider.

j ava. |l ang. Obj ect

+--org. apache. axi s. handl ers. Basi cHandl er

+--o0rg. apache. axi s. provi ders. Basi cProvi der

+--o0rg. apache. axi s. provi ders. java. JavaPr ovi der

+--o0rg. apache. axi s. provi ders. j ava. RPCProvi der

+--o0rg. apache. axi s. provi ders. java. EJBProvi der

If you have a few minutes, download the Axis source code and look at the EJBProvider
and the RPCProvider. (Note there are other providers for RMI, CORBA, COM, and the
Bean Scripting Language or BSF.)

2) Where to look for the service?

« The JNDI Context factory class for your EJB application server

<service ...>

<par anet er nanme="j ndi Cont ext d ass"
val ue="com caucho. hessi an. Hessi anCont ext Factory"/ >

</ servi ce>

The j ndi Cont ext G ass parameter specifies the JNDI Context factory class for you
EJB server. The example uses the one for Resin EE. Note this will vary from EJB
application server to EJB application server. For example, when using JBoss,

j ndi Cont ext O ass would be org. j np. i nterfaces. Nam ngCont ext Fact ory.
You need to find this value for your application server of choice.

2) Where to look for the service?
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» The JNDI URL of your EJB application server

<service ...>

Qbéraneter nane="j ndi URL"
val ue="http://I ocal host: 8080/ Axi sEJB/ hessi an"/ >

</ servi ce>

The j ndi URL parameter specifies the JNDI URL for your EJB server. The example
uses the JNDI URL for Resin EE on my box, which | have configured to port 8080.
Note this will vary from EJB application server to EJB application server and depends
on how you have the application server configured. For example, when using JBoss,

j ndi URL could be jnp://localhost:1099. You need to find this value for your application
server and configuration.

2) Where to look for the service?

e The home JNDI name of your EJB component

<service ...>
<par anet er nane="beanJndi Nane" val ue="Hell 0"/ >
</ service>

The beanJndi Nane parameter specifies where you have the EJB component bound
into application servers JNDI tree. In this example, you have the EJB component
bound to Hello in the JNDI tree. How to configure where the EJB component is bound
in JNDI is specific to your EJB server. It usually involves an application server-specific
deployment descriptor.

3) What is the structure of your EJB component?

» The remote interface of the EJB component

<servi ce nanme="Renot eHel | oServi ce" provider="java: EJB">

<par anet er nane="renot el nt er f aceNane"
val ue="ri ckhi ghtower.axis.ejb.tutorial.Hello"/>

</ servi ce>
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The r enpt el nt er f aceNamne parameter specifies the remote interface class.
3) What is the structure of your EJB component?

¢ The home interface of the EJB component

<servi ce nane="Renot eHel | oServi ce" provider="java: EJB">

<par anet er name="honel nt er f aceNane"
val ue="ri ckhi ght ower. axis.ejb.tutorial.Hell oHonme"/>

</ servi ce>

The honel nt er f aceNamne specifies the home interface class.

Use Axis Ant Tasks to Deploy EJB Web service

So far you have downloaded and installed the ETTK, created a simple EJB component
called Hel | o, created a Web application that references your EJB component,
configured the Web applications web.xml file to use Axis as the SOAP transport, and
configured the Web application to refer to your Hel | o EJB component. Lastly you
created an Axis Web Service Deployment Descriptor that describes how to connect to
your EJB component with the built-in EJB Provider. Now you need to use this Web
Service Deployment Descriptor.

This step assumes that you have deployed the EJB component and Web Application to
your application server of choice. The Web application should be mapped into a
context called AxisEJB; if not, adjust accordingly. (The Ant script that ships with the
sample builds and deploys the EJB component and Web Application to Resin EE. You
will need to change this Ant script for your application server.)

Next you need to use the Axis Ant tasks to deploy the Web service to your application
server. In order to start using the Axis Ant task, you need to set up a class path in Ant
as follows:

<path id="axis-lib">
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<fileset dir="/ettk/ wsag/axis/lib">
<i nclude name="**/*_jar"/>
</fil eset>
<fileset dir="/ettk/wsag/lib">
<i ncl ude name="wsdl 4j .jar"/>
</fil eset>
</ pat h>

The above assumes you have the ETTK installed in c:\ettk. Next you need to declare
the Axis Ant tasks by using the classpath you defined called axis-lib
(id="axis-1ib"). To declare an external Ant task, you need to use the t askdef as
follows:

<t askdef resource="axis-tasks. properties"
cl asspat href ="axis-lib" />

Now that you have the Axis Ant tasks imported, you can start to use them. Deploy the
EJB component as a Web service with the Web Service Deployment Descriptor that
you just created by using the axi s- admi n task as follows:

<target nane="depl oy. wsdd" depends="cl ean. confi g. axi s, conpile">
<axi s-adm n
port="8080"
host name="1 ocal host "
failonerror="true"
servl et pat h="Axi sEJB/ servi ces/ Adm nServi ce"

debug="true"
xm fil e="depl oy/ depl oy. wsdd"
/>
</target>

The axi s- adm n Ant task is used to administer a local or remote Axis server.

The above Ant target deploys the EJB component to a Web application at
http://localhost:8080/AxisEJB by using the deployment descriptor you created earlier.
Go ahead and run deploy.wsdd target at this time.

If the deployment fails, using a browser go to the happyaxis.jsp page
(http://localhost:8080/AxisEJB/happyaxis.jsp), and see what is missing in your
configuration. Make adjustments accordingly.

Next ensure that the deployment worked by going to

http://localhost:8080/AxisEJB/index.html and clicking on the link that says "View the
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list of deployed Web services". This link should pull up a page that looks like:

R hitp:/ Mocalhost:B060, AxisEIR, serviet / AxisServiet - Microsoft Internet Explorer ‘Jnj_il
Me ER Vow Fovrbes Toos Heb | = |
Sk - o - Q[ @ Quewr Gifwetss Greds 3| B B - I B |
Adddress [ @] betp: Mocaost 6080 AoxsE X serviet s Ser et x| Peo |unks
=
And now... Some Services
« BemoteHelloSernce fesd]
o getGrestings
s AdminService fwsdl)
& AdmmService
o Version fwsdl)
o getWersion
o HelloService fwadi)
o getGresings
[&] Dere [T o intans y

Make sure that RemoteHelloService is listed. Click on the wsdl link and you should get

the following:
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A httpe/ NlocalbostBOB0/ axiseib services/RemoteHelloService fwsdl - Microsolt Intermet Explorer =121
| Fls Edt WVew Favorites Tooks  Help -
| psck - = - @[3 A Qoewrch [Favceres Preda F| - Dl [H @ -
| Address [§] tetp:ficcabost BB iz servcesRemateHeloSarvice Twsd] =] e |unks ®|

<teml version="1.0" encoding="UTF-8" 7>
- wwsdlidefinitions targetMamespace="http:fflocalhost:B080/ axisejb/services /RemoteHelloService”
sminz="http://schemas.xmlsoap.org/wsdl/™ amins="http:/f /wvow w3 org /2000 xmins /"
smins: wadi="http:/ /schemas.xmilsoap.org/wsdl/® smins: xsd="http:/ /wvew . w3.org/ 2001 /XML chema®
xrmlns: snapenc="http://schemas . xmlsoap.org/soap/fencoding /°
xmins: wsdlsoap="http:/ /fschemas.xmilsoap.org/vesdl/soap /"
smins: apachesoap="http:/ fxml.apache.org/xml-soap”
smins: intf="http:/ Mlocalhost 28080/ axisejb/services /RemoteHelloService®
smins:impl="http:f flocalhost :8080/ axisejb/services /RemoteHalloService™ >
<types xmins="http:/fschemas.xmlsoap.org/vesdl /">
- <schema xmins="http:/ /www w3 .org/2001/XMLSchema”
targetiamespace="http:/ flocalhost:B0B0/ axisejb/services fRemoteHelloService™>
<import namespace="http:/ fschemas. xmlsoap.org/soap/encoding /* />
- <complexType name="Array0f_xsd_string">
= <complexContent>
= <rEStrction base="Soapenc:Array >
<attribute ref="spapenc:arrayType” wsdl arayType="wsd:string[]" />
<frestrictions
<fcomplesContent>
<fcomplexType>
</schema=
< typass
<wsdl:message name="getGreetingsRequest” />
<wiadl:message name="getGreatingsResponse >
cwsdl part name="getGreetingsReturn” type="impl:Array0f_xsd_string” />
</wsdl: massage>

Eitone — [T B icalinanet

ol |5

For more information on WSDL, see the IBM developerWorks tutorial "Web services
with WSDL (WSDK)" (see Resources on page 31).

Use axis-wsdl2java task to generate client stubs

Now that you have developed and deployed your Web application, EJB component,
and Web service, it is time to write a client. Before you write a client, generate the client
stubs with the Axis axi s- wsdl 2j ava task as follows:

<t arget nane="wsdl 2j ava" >

<axi s-wsdl 2j ava

out put="gen.client"

testcase="true"

ver bose="true"

url="http://1ocal host: 8080/ axi sej b/ servi ces/ Renot eHel | oServi ce?wsdl " >
</ axi s-wsdl 2j ava>

</target>
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The axi s-wsdl 2j ava Ant Task creates Java classes from WSDL files. Notice that
the wsdl 2j ava target uses the axi s- wsdl 2j ava task to generate source code in the
gen.client directory based on the WSDL file found at
http://localhost:8080/axisejb/services/RemoteHelloService?wsdl. Since you also
specified t est case="tr ue", not only will the axi s- wsdl 2j ava task create the stub
code, it will create a JUnit test case client.

Here is what axi s- wsdl 2j ava task creates in this example.

C:\tutorial s\axi seJB\ axi sEJBHel lo\gen.client>tree /a /f
C.
\---1ocal host
\---axisejb
\---services

\---Renot eHel | oServi ce
Hel | 0. j ava
Renot eHel | oSer vi ceSoapBi ndi ngSt ub. j ava
Hel | oServi ce. j ava
Hel | oServi ceLocator.java
Hel | oServi ceTest Case. j ava

The Hello.java should look like the following:

/**

* Hello.java

*

* This file was auto-generated from W5DL
* by the Apache Axis WsDL2Java enmitter.
*/

package | ocal host. axi sej b. servi ces. Renot eHel | oSer vi ce;
import java.rm.*;

public interface Hell o extends Renote {
public String[] getGeetings() throws RenoteException;
}

The Hello interface follows the convention of JAX-RPC. Thus you will implement a
JAX-RPC style client later. The wsdl2java also generates another interface called
Hel | oSer vi ce. (The code was modified to fit nicely on the screen.) This

Hel | oSer vi ce interface will be used for locating your Web service as follows:

/**

* Hel | oService.java

*

* This file was auto-generated from WsDL
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* by the Apache Axis W5DL2Java enitter.
*/

package | ocal host. axi sej b. servi ces. Renot eHel | 0Ser vi ce;
i mport javax.xm .rpc.*;

public interface Hell oService extends Service {
public String get Renpt eHel | oServi ceAddress();

public Hell o get RenoteHel | oService() throws Servi ceExcepti on;

public Hell o get RenoteHel | oServi ce(java. net. URL port Address)
throws ServiceException;

Notice that the Hel | oSer vi ce has two methods for finding your service, both called
get Renot eHel | oSer vi ce() . The no argument version of

get Renot eHel | oSer vi ce() will return an instance of Hel | o interface for you to
work for the service you have deployed at
http://localhost:8080/axisejb/services/RemoteHelloService. (The code was modified to
fit nicely on the screen).

The other version of get Renot eHel | oSer vi ce() that takes a URL is used to look
up a particular Web service at another location. This is for when you deploy your Web
service to production, for example, get Renot eHel | oSer vi ce( hew
URL("http://ww. rickhi ght ower.conl Axi SEIJB")).

Renot eHel | oSer vi ceSoapBi ndi ngSt ub and Hel | oSer vi ceLocat or implement
Hel 1 o and Hel | oSer vi ce respectively. The class Hel | oSer vi ceTest Case
demonstrates how to use Renot eHel | oSer vi ceSoapBi ndi ngSt ub and

Hel | oServi ceLocat or as follows:

/**

* Hel | oServi ceTest Case. j ava

*

* This file was auto-generated from WsDL
* by the Apache Axis W5DL2Java enitter.
*/

package | ocal host. axi sej b. servi ces. Renot eHel | oSer vi ce;
i mport junit.framework. *;

public class Hell oServiceTest Case extends Test Case {
public Hell oServiceTest Case(java. |l ang. String nanme) {
super ( nane) ;

public void test1lRenoteHel |l oServi ceGet Geetings() throws Exception {
Renot eHel | oSer vi ceSoapBi ndi ngSt ub bi ndi ng;

try {
bi ndi ng = (Renot eHel | 0Ser vi ceSoapBi ndi ngSt ub)
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new Hel | oServi ceLocat or (). get Renot eHel | oServi ce();

catch (javax.xm .rpc. Servi ceException jre) {
i f(jre.getLinkedCause()!=null)
jre.getLi nkedCause(). printStackTrace();

t hrow new AssertionFail edError (" JAX- RPC Servi ceException caught:

}
assertNotNull ("binding is null", binding);

/1l Tinme out after a mnute
bi ndi ng. set Ti meout (60000) ;

/] Test operation

java.lang. String[] value = null;
val ue = bi ndi ng. get Greetings();
/] TBD - validate results

You will use the above as an example to create your very own client.

Note that if you do not like the default packages that get created with
axi s-wsdl 2j ava, you can use a nested mapping tag to map a namespace to a
custom package name. For example:

<axi s-wsdl 2j ava

out put="gen.client"

testcase="true"

ver bose="true"

url ="${l ocal .wsdl }" >

<mappi ng

nanespace="http://I| ocal host: 8080/ ns/ f oobar"
package="ri ck. foobar" />

</ axi s-wsdl 2j ava>

This would map the namespace htt p: / /1 ocal host : 8080/ ns/ f oobar to package
ri ck. f oobar, which is much better than the default.

Write a Web service client for your EJB component

The code that Axis wsdl 2j ava task generates is test code that is very specific to Axis.
To create a more portable client, you should use reflection to dynamically load the
Servi ce Locat or as follows:
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i mport java. net. URL;

i mport | ocal host. axi sej b. servi ces. Renot eHel | oServi ce. Hel | o;
i mport | ocal host. axi sej b. servi ces. Renot eHel | oServi ce. Hel | oSer vi ce;

public class HelloCdient {

public static final String serviced ass;
public static final String url;

static {
/* Al ow using other JAX-RPC i npl enentati ons besides Axis */
serviceC ass = System get Property("hello.service",
"l ocal host . axi sej b. servi ces. Renot eHel | oSer vi ce. Hel | oSer vi ceLocator");

/* Al'low other |ocations for our Web service */
url = System get Property("hello.url",
"http://1ocal host: 8080/ axi sej b/ servi ces/ Renot eHel | oSer vi ce");

public static void main(String [Jargs) throws Exception{
Hello port; //The Hello interface, in Wb Service this is known as a port
Hel | oServi ce service; //The service |ocator

/* Dynamically |oad the service |locator. */
service = (Hell oService)
Cl ass. for Nanme(servi ceC ass). new nst ance();
/* Get the port fromthe service.
* The port is the hello service. */
port = service. get RenoteHel | oServi ce(new URL(url));

/* Get the greetings fromthe service */
String[] greetings = port.getGeetings();

/* Print out the greetings */

for (int index=0; index < greetings.length; index++){
System out. println(greetings[index]);
}

There is another more complicated, less performant, more portable way to create a
client. | will cover this later.

For more information on JAX-RPC see Resources on page 31 .

If you have been following along, please create a directory called client and create a
file called HelloClient.java that implements a client based on the code listing above.
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Working with Local EJB Services

The Axis EJB provider also works with local EJB components as well as remote EJB
components. In order for the local EJB version to work, the EJB components have to
be co-located with the Web Application. It's actually easier to work with Local EJB
components since there are less parameters in the Axis Web Services Deployment
Descriptor. Here is an example Axis Web Services Deployment Descriptor that works
with a local EJB version of your EJB component.

<?xm version="1. 0" encodi ng="UTF-8"?>

<depl oynent xm ns="http://xm .apache. org/ axi s/ wsdd/"
xm ns:java="http://xm .apache. or g/ axi s/ wsdd/ provi ders/java">

<servi ce nane="Hel | oServi ce" provider="java: EJB">
<par anet er name="beanJndi Nane" val ue="j ava: conp/ env/ej b/ Hello"/>
<par anet er name="honel nt er f aceNane"
val ue="ri ckhi ght ower. axis.ejb.tutorial.HelloLocal Hone"/ >
<par anet er name="r enot el nt er f aceNanme"
val ue="ri ckhi ght ower. axi s.ejb.tutorial.HellolLocal"/>

<par anet er name="al | onedMet hods" val ue="get G eeti ngs"/>
</service>

</ depl oynment >

Notice that you do not have to specify the JNDI entries for the JNDI context factory or
the JNDI URL. You just have to specify where the local EJB component is mapped into
the environment naming context (ENC) of the Web application. The Axis EJB provider
will look up the local EJB component in the ENC, call the create method on the home,
and invoke methods on the EJB just like the RPC provide does with a POJO.

Of course if you are going to use a Local EJB component, you need to define a local
interface, a local home interface, add them to your ejb-jar.xml , and add an
ej b-1 ocal -ref to your web.xml file.

Here is the ej b- | ocal - r ef you need to add to web.xml the following:

<ej b-local -ref >
<ej b-ref - nane>ej b/ Hel | o</ ej b-r ef - nane>
<ej b-ref-type>Sessi on</ej b-ref-type>
<l ocal - home>ri ckhi ght ower . axi s.ejb.tutorial.Hell oLocal Honme</I ocal - horme>
<l ocal >ri ckhi ght ower . axi s. ejb.tutorial.HelloLocal </I|ocal >
<ej b-link>ejbclient.jar#Hello</ejb-1ink>
</ejb-local -ref>
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The Hello example has both a local and remote version of the EJB Hello Web service.
This includes an orthogonal set of Axis Ant tasks called in our Ant build file.
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Section 3. Returning more complex types

HRSystem SessionBean and DeptValue Bean

| felt it would be disingenuous to create just one example that only returns simple
types. Thus, | created a more complex example that returns a complex object, for
example, a non-primitive type.

You can find a more complex example in the example source code under the directory
axisEJBDepartEmployees. This example creates and exposes a stateless session
bean called HRSyst em The stateless session bean is configured to work with two
Entity beans that use CMP CMR 2.0.

Here is the code for HRSystem:

package ej b;
i mport bean. *;

i mport j avax.ej b. Sessi onBean;
i mport j avax.ejb. Sessi onCont ext ;

import java.util.*;

import util.~*;

*

/
Provi des a session facade that works with cnp/cmr fromEJB 2.0
based entity beans.

@j b. bean name="HRSysten' type="St atel ess”
| ocal -j ndi - name="HRSyst ent

* %k X X Xk X %

@j b. ejb-ref ejb-name="Dept Bean" vi ewtype="1|ocal"
@j b. ej b-ref ejb-name="Enpl oyeeBean" viewtype="1ocal"

*

*/
public class HRSystenBean i npl enments Sessi onBean {

Get a list of all the depts.

@eturn Al the dept val ue objects.

L R

This nmethod is part of the ejb interface.
@j b.interface-nethod viewtype="both"
* @jb.transacti on type="Required"
*/
public DeptVal ue[] getDepartnents() {
ArraylLi st deptList = new Arrayli st (50);
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Col l ection collection = Local FinderUils.findAl Il ("DeptBean");
return coll ectionToDept Val ueArray(collection);

}

private DeptValue[] collectionToDeptVal ueArray(Collection collection){
ArraylLi st deptList = new Arrayli st (50);
Iterator iterator = collection.iterator();
Systemout.println("GOl TH' S FAR');
whil e(iterator. hasNext()){

try {
Dept dept = (Dept)iterator.next();
Dept Val ue dept Val ue = new Dept Val ue();
dept Val ue. set 1 d(dept.getld());
dept Val ue. set Name( dept . get Name() ) ;
dept Li st . add( dept Val ue) ;
}catch(Exception e){e.printStackTrace(System out);}

}
return (DeptVal uel[])
dept Li st. t oArray(new Dept Val ue[ dept Li st. si ze()]);

public void ejbActivate() {}

public void ejbPassivate() {}

public void ej bRemove() {}

public void ejbCreate() {}

public void set Sessi onCont ext ( Sessi onContext sc) {}

Notice that the get Depart nent s() returns an array of Dept Val ues. The
Dept Val ue is just a POJO. In fact, Dept Val ue is a JavaBean, which is defined as
follows:

package bean;
public class DeptValue inplenents java.io.Serializable {

private String nane;
private Integer id;

public DeptVal ue() {
}

public String getName() {
return this. nang;
}

public void setNanme(String nanme) {
thi s. name = nane;
}

public Integer getld() {
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return this.id;

}

public void setld(lnteger id) {
this.id =id;

}

Declaring Type Mappings in the WSDD

The HRSyst emService has a similar Ant build script and structure to the last example.
Except now you have to add custom serializers. Luckily Axis provides serializers for
Arrays and Beans. This is exactly what you need since you have an Array of Beans
(Dept Val ue[ ] to be exact). Notice that the additions to Axis Web Service Deployment
Descriptor for the Dept Val ue are as follows:

<?xm version="1.0" encodi ng="UTF-8"?>

<depl oynent xm ns="http://xm .apache. org/ axi s/ wsdd/"
xm ns:java="http://xm .apache. or g/ axi s/ wsdd/ provi ders/java">

<servi ce nane="HRServi ce" provider="java: EJB">

<!-- Renote EJB specific parameters -->
<par anmet er nanme="beanJndi Nane" val ue="HRSysteni />
<par anet er name="honel nt er f aceNane" val ue="ej b. HRSyst entHone"/ >
<par anet er nanme="renot el nt er f aceNanme" val ue="ej b. HRSyst en'/ >
<par anet er nanme="j ndi URL"

val ue="http://1 ocal host: 8080/ hrsys/ hessi an"/>
<par anmet er name="j ndi Cont ext Cl ass"

val ue="com caucho. hessi an. Hessi anCont ext Factory"/ >

<!-- Paraneters for type mappings -->
<par anet er nanme="wsdl Tar get Nanespace"
val ue="http://1 ocal host: 8080/ hr sys/ servi ces/ HRSer vi ce"/ >
<par anet er name="wsdl Servi ceEl enent "
val ue="HRSyst enter vi ce"/ >
<par anet er name="wsdl Servi cePort"
val ue="HRService"/ >
<par anet er name="wsdl| Port Type"
val ue="HRSyst eni'/ >
<par anet er nanme="al | onedMet hods"
val ue="get Depart nents"/ >

<!-- Type mappings -->
<t ypeMappi ng
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xm ns: ns="http://I ocal host: 8080/ hr sys/ servi ces/ HRSer vi ce"
ghame="ns: ArrayX _tnsl Dept Val ue"
type="j ava: bean. Dept Val ue[] "
serializer="org. apache. axi s. encodi ng. ser. ArraySeri al i zer Factory"
deserial i zer="org. apache. axi s. encodi ng. ser. ArrayDeseri al i zer Fact ory"
encodi ngStyl e="htt p://schemas. xm soap. or g/ soap/ encodi ng/ "

/>

<t ypeMappi ng
xm ns: ns="http://bean”
gnhame="ns: Dept Val ue"
type="j ava: bean. Dept Val ue"
serializer="org. apache. axi s. encodi ng. ser. BeanSeri al i zer Fact ory"
deserial i zer="or g. apache. axi s. encodi ng. ser. BeanDeseri al i zer Fact ory
encodi ngStyl e="htt p://schemas. xm soap. or g/ soap/ encodi ng/ "

/>

</ service>
</ depl oynment >

Note that the HRSyst emexample also has a local EJB version of the service. The Ant
script and deployment descriptor are all set to deploy to Resin EE. You can adapt them
to work with your application server of choice.

When you ran wsdl2java with the HRSy st emit generated a special version of
Dept Val ue as follows:

/**
Dept Val ue. j ava

* This file was auto-generated from WsDL

* by the Apache Axis WsDL2Java enitter

*

/

package bean;

public class DeptValue inplenments java.io.Serializable {
private java.lang.|nteger id;
private java.lang. String nane;

publ i c DeptVal ue() {

}

public java.lang.Integer getld() {
return id;

}

public void setld(java.lang.Integer id) {
this.id = id;

}

public java.lang. String getNane() {
return namne;
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}

public void setNane(java.lang. String nanme) {
t hi s. name = nane;
}

private java.lang. Object __equalsCalc = null;
public synchroni zed bool ean equal s(j ava. | ang. Cbj ect obj) {
if (!(obj instanceof DeptValue)) return false;
Dept Val ue ot her = (DeptVal ue) obj;
if (obj == null) return fal se;
if (this == obj) return true;
if (__equalsCalc !'= null) {
return (__equal sCal¢c == obj);

__equal sCalc = obj;
bool ean _equal s;
_equals = true &&
((this.id==null && other.getld()==null) ||
(this.id!'=null &&
this.id.equal s(other.getld()))) &&
((this.name==null && other.getNanme()==null) ||
(this.name!=nul | &&
thi s. nane. equal s(ot her. getNane())));
__equalsCalc = null;
return _equal s;

}

private bool ean __hashCodeCal ¢ = fal se;
public synchronized int hashCode() {
if (__hashCodeCal c) {
return O;

}
__hashCodeCal ¢ = true;
int _hashCode = 1;
if (getld() !'=null) {
_hashCode += getld().hashCode();

}
if (getNanme() !'= null) {
_hashCode += get Nane(). hashCode();

}
__hashCodeCal ¢ = fal se;
return _hashCode;

}

/1 Type netadata
private static org.apache. axis. description. TypeDesc typeDesc =
new or g. apache. axi s. descri pti on. TypeDesc( Dept Val ue. cl ass);

static {
typeDesc. set Xml Type(new j avax. xm . nanespace. QNane("htt p:// bean",
" Dept Val ue"));

org. apache. axi s. description. El ement Desc elenfField =

new or g. apache. axi s. descri pti on. El enent Desc();

el enfi el d. set Fi el dName("id");

el enFi el d. set Xml Nane( new j avax. xm . nanespace. QNane("", "id"));
el enfFi el d. set Xml Type(new j avax. xml . nanespace. QNane
("http://schemas. xm soap. or g/ soap/ encodi ng/", "int"));
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typeDesc. addFi el dDesc( el enfFi el d) ;

el enFi el d = new org. apache. axi s. descri ption. El ement Desc();

el enFi el d. set Fi el dNane( " nane") ;

el enFi el d. set Xml Nane( new j avax. xm . namespace. QNane("", "nanme"));
el enfFi el d. set Xml Type(new j avax. xml . nanespace. QNane

("http://ww. w3. org/ 2001/ XM_Scherma", "string"));

t ypeDesc. addFi el dDesc(el enfi el d) ;

}
/**
* Return type netadata object
*/
public static org.apache. axi s. description. TypeDesc get TypeDesc() {
return typeDesc;
}

/**
* Get Custom Serializer
*/
public static org.apache. axi s. encodi ng. Seri alizer getSerializer(
java.l ang. String nechType,
java.l ang. O ass _javaType,
javax. xm . nanespace. QNane _xnml Type) {
return
new ordg. apache. axi s. encodi ng. ser. BeanSeri al i zer (
_javaType, _xnl Type, typeDesc);
}
/**
* Get Custom Deserializer
*/
public static org.apache. axi s. encodi ng. Deseri al i zer getDeserializer(
java.lang. String nechType,
java.l ang. O ass _javaType,
javax. xm . nanespace. QNane _xnml Type) {
return
new ordg. apache. axi s. encodi ng. ser. BeanDeseri al i zer (
_javaType, _xnl Type, typeDesc);

Notice that this version builds and registers a custom serializer for the Java client to
use. To keep this version separate from the one in the client, | created a new project
called axiseJBDeptClient in the sample.

Creating a Portable client for the HRSystem service

This is the more portable, slower version of the client. It is slower because it has to
read and parse the WSDL file when it runs.
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i mport javax.xml . nanespace. QNane;
i mport javax.xm .rpc. Service;
i mport javax.xm .rpc. ServiceFactory;

i mport java. net. URL;
i mport | ocal host. hrsys. servi ces. HRSer vi ce. HRSyst em
i mport bean. *;

public class dient {
public static void main(String[] args) throws Exception {

URL url Wsdl =
new URL("http://1ocal host: 8080/ hrsys/servi ces/ HRServi ce?wsdl ") ;
/* These values were collected by inspecting the WSDL file */
String nameSpaceUri = "http://1 ocal host: 8080/ hrsys/ servi ces/ HRServi ce";
String serviceNane = "HRSystentervice";
String portName = "HRService";

Servi ceFactory serviceFactory = ServiceFactory. new nstance();

Service service =
servi ceFactory. creat eServi ce(
url Wsdl ,
new QNanme( naneSpacelri, serviceNane));

HRSyst em nyProxy =
(HRSystem) service. getPort(
new QNane( nanmeSpacelri, portNane),
HRSyst em cl ass) ;

Dept Val ue[] val ues = nyProxy. get Depart nments();

for (int index=0; index< values.|length; index++){
System out . printl n(val ues[i ndex]. get Nanme());
}

To find more details on JAX-RPC and creating portable clients, see Resources on page 31

This client is a bit of a pain write because you have to find the namespace URI, service
name, and portName by inspecting the WSDL file. | prefer the little bit less portable,
much easier to write version of a JAX-RPC client that you created before for Hello.
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Section 4. Summary & further resources

Summary

In this tutorial you downloaded and installed the ETTK. Then you created a simple EJB
component called Hel | 0. You learned how to configure a Web applications web.xml
file to use Axis as the SOAP transport. You learned how to write an Axis Web Service
Deployment Descriptor that uses the Axis EJB provider. Then you learned how to
deploy your Web service using Axis Ant task axi s- adnmi n. Then you generated client
stub code using the Axis ant task axi s- wsdl 2j ava, and used this to write a Web
service client.

Then you went on to learn how to write a Web service that uses complex Java types.
Last but not least, you learned how to create a portable client with JAX-RPC.

Resources

. Easily find the following downloads:
» Find the Resin EE application server this tutorial used to test the source code.

» Also find other J2EE-compliant application servers like IBM WebSphere or
JBoss.

« Ant can be found at the Ant home page.

e The ETTK can be found at the ETTK site. The examples in this tutorial use
version ETTK 1.0, which includes Axis 1.1 release candidate 2.

» Find Eclipse at the Eclipse Web Site.

« Download WebSphere Studio Application Developer trial.
* You can find Tomcat 4.0 at jakarta.apache.org.

* You can download Ant at Apache.org.

e To find more details on JAX-RPC and creating portable clients see:
» "Introduction to Web services and the WSDK." (developerWorks, February
2003)
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» "Introduction to creating a Web service from a Java class." (developerWorks,

February 2003)

» "Web services with WSDL (WSDK)." (developerWorks, February 2003)

« "Creating a Web service from a Stateless Session Bean (WSDK)."
(developerWorks, February 2003)

¢ Learn more about Ant, from Rick's Mastering Tomcat on Developing Web
Components with Ant.

» Learn more from the tutorial, "Enhance J2EE component reuse with XDoclets."
(developerWorks, May 2003)

» For more informaiton on WSDL, see the IBM developerWorks tutorial "Web services
with WSDL (WSDK)". (developerWorks, February 2003)

Read these other tutorials that Rick has helped author:
 Introduction to EJB CMP and CMR 2.0 part 1 of 4. (developerWorks, March
2002)

* Introduction to EJB CMP and CMR 2.0 part 2 of 4. (developerWorks, March
2002)

* Introduction to EJB CMP and CMR 2.0 part 3 of 4. (developerWorks, July 2002)
 Introduction to EJB CMP and CMR 2.0 part 4 of 4. (developerWorks, July 2002)
« Enhance J2EE component reuse with XDoclets. (developerWorks, May 2003)

Feedback

Please send us your feedback on this tutorial. We look forward to hearing from you!

Colophon

This tutorial was written entirely in XML, using the developerWorks Toot-O-Matic tutorial
generator. The open source Toot-O-Matic tool is an XSLT stylesheet and several XSLT
extension functions that convert an XML file into a number of HTML pages, a zip file, JPEG
heading graphics, and two PDF files. Our ability to generate multiple text and binary formats
from a single source file illustrates the power and flexibility of XML. (It also saves our
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production team a great deal of time and effort.)

You can get the source code for the Toot-O-Matic at
www6.software.ibm.com/dl/devworks/dw-tootomatic-p. The tutorial Building tutorials with the
Toot-O-Matic demonstrates how to use the Toot-O-Matic to create your own tutorials.
developerWorks also hosts a forum devoted to the Toot-O-Matic; it's available at
www-105.ibm.com/developerworks/xml_df.nsf/AllViewTemplate?OpenForm&RestrictToCategory=11.
We'd love to know what you think about the tool.
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