How to develop a Web Service with JBoss
using Lomboz plug-in for Eclipse
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1) What is a Web Service
A Web Service is a new form of Distributed Computing Environment (DCE); a mechanism that enable applications to communicate. It consists of:
-
a mechanism to define/register a service;

-
a mechanism to find the service;

-
a transport mechanism to access the service (define the input and output parameters and receive the result);
Web Services can be considered as a natural evolution of Remote Procedure Calls (RPC). The most important difference is that a Web Service is based on standards which enable it to have no concern for the underlying implementation mechanism; a Web Service written in C# and running on a Microsoft IIS can access a Web Service written in Java and  running on a JBoss server.
To achieve such independence, a neutral way of communication has to be provided. The core of the Web Services’ communication is XML. The Web Services are defined in XML; the name of the service, the input parameters and their type, the result and its type, all have to be specified. The mechanism to transport these definitions is Simple Object Access Protocol (SOAP).
2) Server and Development Environment

The Web Service that will be presented was developed on JBoss-4.0.5.GA integrated with Axis-1_4, using as development environment Eclipse with Lomboz plug-in.

Older versions of JBoss required Axis to be deployed into JBoss. JBoss-4.0.5 has its own facility for deploying web services – jbossws. However, Lomboz plug-in has been developed for Axis, which is why this example still uses Axis instead of jbossws.
The Lomboz plug-in has special projects for Web Service and Web Service Client; this ensures there is no need for annotating the code.
3) Creating the Web Service
3.1) Creating the class

We will start with the creation of the web service logic. We will begin by making a Dynamic Web Project, which we will then change into a Web Service. In Eclipse, choose:

· File->New->Other;
· Web->Dynamic Web Project, and click Next;
· In Project Name field write the name of the project: PyramidProject and click Next; in next window click Next; in next window click Finish;
We created the project, now we go on to creating the class.

· In Project Explorer, right click on Java Resources: src, choose New->Class;
· In Name field write the name of the class: Pyramid, in Package field write the name of the package: pyramid.edu, click Finish;
· Add this method to Pyramid class:
public String getVertexes(double baseSide, double height){


String vertexes = "";


Double xa = new Double(0), ya = new Double(0),za = new Double(0);


Double xb = new Double(0), yb = new Double(0),zb = new Double(0);


Double xc = new Double(0), yc = new Double(0),zc = new Double(0);


Double xd = new Double(0), yd = new Double(0),zd = new Double(0);


double threeSqrt = Math.sqrt(3.0);


if(baseSide > 0 && height > 0){



xa = (threeSqrt * baseSide) / 3.0;



xb = -xa / 2.0;



yb = -baseSide / 2.0;



xc = xb;



yc = -yb;



zd = height;



vertexes = vertexes + 

"A"+"("+xa.toString()+","+ya.toString()+","+za.toString()+");"+ 


"B"+"("+xb.toString()+","+yb.toString()+","+zb.toString()+");"+


"C"+"("+xc.toString()+","+yc.toString()+","+zc.toString()+");"+


"D"+"("+xd.toString()+","+yd.toString()+","+zd.toString()+");";


}


return vertexes;

}

3.2) Creating the Web Service

We created the Dynamic Web Project, now we will transform it into a Web Service.

· In Project Explorer, right click on project name: PyramidProject and choose 
New->Other;

· Expand Web Services, choose Web Service, and click Next;
We will choose now the methods from a class which we want to expose as web services.

· In Web service type field choose: Bottom up Java bean Web Service; 
Right of Service implementation field, click on Browse, in Browse Classes field  write pyramid.edu.,  in Matching types will appear Pyramid, select it, click OK; 
Move slider to Test service; 
In Client type field leave Java Proxy; 
Let (or move) slider at No client; 
Check Overwrite files without warning; 
Click Next;

· In WSDL file field will appear Pyramid.wsdl – you may leave this name or write in another (this is the file in which the web services from the Pyramid class will be described); 
In Methods check (or leave checked): getVertexes() (this is the method we want to expose as web service); 
In Style and use section check document/literal(wrapped) (?);
Click Next;
· If the server was not previously started, a window with the Start Server option may appear, click on it to start the server;


In Project Explorer, under PyramidProject, should appear a WebContent folder. This contains, under PyramidService, pyramid, edu, the deployment and undeployment descriptors. The deployment descriptor facilites the deployment of the Pyramid project to the server. The deployment consists in copying the Pyramid.class file to jboss-4.0.5.GA\server\default\deploy\axis.war\WEB-INF\classes folder and inserting a section in server-config.wsdd file from jboss-4.0.5.GA\server\default\deploy\axis.war folder.
3.2.1) The deployment file

The deployment descriptor consists in the deploy.wsdd file:
<?xml version="1.0" encoding="UTF-8"?>

<!-- Use this file to deploy some handlers/chains and services      -->

<!-- Two ways to do this:                                           -->

<!--   java org.apache.axis.client.AdminClient deploy.wsdd          -->

<!--      after the axis server is running                          -->

<!-- or                                                             -->

<!--   java org.apache.axis.utils.Admin client|server deploy.wsdd   -->

<!--      from the same directory that the Axis engine runs         -->

<deployment xmlns=http://xml.apache.org/axis/wsdd/
 xmlns:java="http://xml.apache.org/axis/wsdd/providers/java">

  <!-- Services from PyramidService WSDL service -->
  <service name="Pyramid" provider="java:RPC" style="wrapped" 

   use="literal">

      <parameter name="wsdlTargetNamespace" 

 value="http://edu.pyramid"/>

      <parameter name="wsdlServiceElement" value="PyramidService"/>

      <parameter name="schemaQualified" value="http://edu.pyramid"/>

      <parameter name="wsdlServicePort" value="Pyramid"/>

      <parameter name="className" value="pyramid.edu.Pyramid"/>

      <parameter name="wsdlPortType" value="Pyramid"/>

      <parameter name="typeMappingVersion" value="1.2"/>

      <operation xmlns:operNS="http://edu.pyramid" 

 xmlns:retNS="http://edu.pyramid" 

 xmlns:rtns="http://www.w3.org/2001/XMLSchema" name="getVertexes" 
 qname="operNS:getVertexes" returnQName="retNS:getVertexesReturn" 
 returnType="rtns:string" soapAction="">

        <parameter xmlns:pns="http://edu.pyramid" 

   xmlns:tns="http://www.w3.org/2001/XMLSchema" 

   qname="pns:baseSide" type="tns:double"/>

        <parameter xmlns:pns="http://edu.pyramid" 

   xmlns:tns="http://www.w3.org/2001/XMLSchema" 

   qname="pns:height" type="tns:double"/>

      </operation>

      <parameter name="allowedMethods" value="getVertexes"/>
  </service>

</deployment>
The file provides the name of the service and all the parameters needed for the service to be registered in a server; more important parameters: “wsdlServicePort”, “className”, “allowedMethods”; these parameters make the connection between the definition of the Web Service and its implementation.


3.2.2) The server configuration file

The section that is inserted into the server-config.wsdd file:
<service name="Pyramid" provider="java:RPC" style="wrapped" 

 use="literal">

  <operation name="main" qname="ns1:main" soapAction=""    

   xmlns:ns1="http://edu.pyramid">

   <parameter qname="ns1:args" type="xsd:string" 
    xmlns:xsd="http://www.w3.org/2001/XMLSchema"/>

  </operation>

  <operation name="getVertexes" qname="ns2:getVertexes" 
   returnQName="ns2:getVertexesReturn" returnType="xsd:string" 
   soapAction="" xmlns:ns2="http://edu.pyramid" 
   xmlns:xsd="http://www.w3.org/2001/XMLSchema">

   <parameter qname="ns2:baseSide" type="xsd:double"/>

   <parameter qname="ns2:height" type="xsd:double"/>

  </operation>

  <parameter name="allowedMethods" value="main getVertexes"/>

  <parameter name="typeMappingVersion" value="1.2"/>

  <parameter name="wsdlPortType" value="Pyramid"/>

  <parameter name="className" value="pyramid.edu.Pyramid"/>

  <parameter name="wsdlServicePort" value="Pyramid"/>

  <parameter name="schemaQualified" value="http://edu.pyramid"/>

  <parameter name="wsdlTargetNamespace" value="http://edu.pyramid"/>

  <parameter name="wsdlServiceElement" value="PyramidService"/>

 </service>
informs the server about the new available service.

3.2.3) The .wsdl file
The .wsdl file will be created in the wsdl folder in WebContent folder:

<?xml version="1.0" encoding="UTF-8"?>

<wsdl:definitions 

targetNamespace="http://edu.pyramid" xmlns:apachesoap="http://xml.apache.org/xml-soap" xmlns:impl="http://edu.pyramid" 

 xmlns:intf="http://edu.pyramid" xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/" xmlns:wsdlsoap="http://schemas.xmlsoap.org/wsdl/soap/" xmlns:xsd="http://www.w3.org/2001/XMLSchema">

<!--WSDL created by Apache Axis version: 1.3 Built on Oct 05, 2005 (05:23:37 EDT)-->

 <wsdl:types>

  <schema elementFormDefault="qualified"      targetNamespace="http://edu.pyramid" xmlns="http://www.w3.org/2001/XMLSchema">

   <element name="getVertexes">

    <complexType>

     <sequence>

      <element name="baseSide" type="xsd:double"/>

      <element name="height" type="xsd:double"/>

     </sequence>

    </complexType>

   </element>

   <element name="getVertexesResponse">

    <complexType>

     <sequence>

      <element name="getVertexesReturn" type="xsd:string"/>

     </sequence>

    </complexType>

   </element>

  </schema>

 </wsdl:types>

   <wsdl:message name="getVertexesResponse">

      <wsdl:part element="impl:getVertexesResponse" name="parameters"/>

   </wsdl:message>

   <wsdl:message name="getVertexesRequest">

      <wsdl:part element="impl:getVertexes" name="parameters"/>

   </wsdl:message>

   <wsdl:portType name="Pyramid">

      <wsdl:operation name="getVertexes">

         <wsdl:input message="impl:getVertexesRequest" name="getVertexesRequest"/>

         <wsdl:output message="impl:getVertexesResponse" name="getVertexesResponse"/>

      </wsdl:operation>

   </wsdl:portType>

   <wsdl:binding name="PyramidSoapBinding" type="impl:Pyramid">

      <wsdlsoap:binding style="document" transport="http://schemas.xmlsoap.org/soap/http"/>

      <wsdl:operation name="getVertexes">

         <wsdlsoap:operation soapAction=""/>

         <wsdl:input name="getVertexesRequest">

            <wsdlsoap:body use="literal"/>

         </wsdl:input>

         <wsdl:output name="getVertexesResponse">

            <wsdlsoap:body use="literal"/>

         </wsdl:output>

      </wsdl:operation>

   </wsdl:binding>

   <wsdl:service name="PyramidService">

      <wsdl:port binding="impl:PyramidSoapBinding" name="Pyramid">

         <wsdlsoap:address location="http://localhost:8080/PyramidProject/services/Pyramid"/>

      </wsdl:port>

   </wsdl:service>

</wsdl:definitions>
The <wsdl:types> section maps the Java types of the parameters and of the return type of the functions being exposed as web services to xsd types. The xsd types are platform independent.
· If you get an error refer to section 5)Deploying the Web Service;
· To verify the creation and deployment of the Web Service open a browser, write the url: http://localhost:8080/axis, click on List (this lists the web services deployed to this instance of Axis), you should see the Pyramid service, click on wsdl and you should see the content of the Pyramid.wsdl file;
4) Creating the Web Service Client

We will begin by making a Dynamic Web Project, which we will then change into a Web Service Client. In Eclipse, choose:

· File->New->Other;

· Web->Dynamic Web Project, and click Next;

· In Project Name field write the name of the project: PyramidProjectClient; 
In the Target Runtime field choose Jboss v4.0; 
Click Next;
In next window click Next; 
In next window click Finish;
We created the Dynamic Web Project, now we will transform it into a Web Service Client.

· In Project Explorer, right click on project name: PyramidProjectClient and choose New->Other;

· Expand Web Services, choose Web Service Client, and click Next;

· Right of Service definition field click on Browse, right of Enter a URI to a WSDL field, click on Browse, navigate to PyramidProject, WebContent, wsdl, Pyramid.wsdl, click OK;
In the Client type field choose Java Proxy (this will create a local interface on the client side: Pyramid.java); 

Move slider to Test client (this will create the files of the client project, will deploy it to server and will launch in into the internal browser); 

Check Overwrite files without warning field;
Click on Next; 
Click on Next; 
Click on Finish;


4.1) The interface

The Pyramid.java file contains the interface corresponding to the Pyramid class from the server side:
/**

 * Pyramid.java

 *

 * This file was auto-generated from WSDL

 * by the Apache Axis 1.3 Oct 05, 2005 (05:23:37 EDT) WSDL2Java emitter.

 */

package pyramid.edu;

public interface Pyramid extends java.rmi.Remote {

    public java.lang.String getVertexes(double baseSide, double height) 






throws java.rmi.RemoteException;

}

4.2) The proxy
The PyramidProxy.java file contains a wrapper for the Pyramid class from server:

package pyramid.edu;

public class PyramidProxy implements pyramid.edu.Pyramid {

  private String _endpoint = null;

  private pyramid.edu.Pyramid pyramid = null;

  public PyramidProxy() {

    _initPyramidProxy();

  }

  private void _initPyramidProxy() {

    try {

      pyramid = (new pyramid.edu.PyramidServiceLocator()).getPyramid();

      if (pyramid != null) {

        if (_endpoint != null)

          ((javax.xml.rpc.Stub)pyramid)._setProperty("javax.xml.rpc.service.endpoint.address", _endpoint);

        else

          _endpoint = (String)((javax.xml.rpc.Stub)pyramid)._getProperty("javax.xml.rpc.service.endpoint.address");

      }

    }

    catch (javax.xml.rpc.ServiceException serviceException) {}

  }

  public String getEndpoint() {

    return _endpoint;

  }

  public void setEndpoint(String endpoint) {

    _endpoint = endpoint;

    if (pyramid != null)

      ((javax.xml.rpc.Stub)pyramid)._setProperty("javax.xml.rpc.service.endpoint.address", _endpoint);

  }

  public pyramid.edu.Pyramid getPyramid() {

    if (pyramid == null)

      _initPyramidProxy();

    return pyramid;

  }

  public java.lang.String getVertexes(double baseSide, double height) throws java.rmi.RemoteException{

    if (pyramid == null)

      _initPyramidProxy();

    return pyramid.getVertexes(baseSide, height);

  }    

}

The _initPyramidProxy() function locates the service, creates an object on client from the information about the object on server, and calls the method of this object which has been exposed as a Web Service, much in the manner of the RPC.
· If you get an error refer to section 6)Deploying the Web Service Client;

· To verify the creation and deployment of the Web Service Client open a browser, write the url: http://localhost:8080/axis/samplePyramidProxy/TestClient.jsp, enter values for the parameters, click on Invoke and you should see in the Result section of the window the vertexes of the pyramid;

5) Deploying the Web Service
· Copy the class tree (pyramid directory and subfolders)

from …\eclipse\workspace\PyramidProject\build\classes
to …\jboss-4.0.5.GA\server\default\deploy\axis.war\WEB-INF\classes\;

· If the server is not started, start it from Eclipse or from command line;
· In command line:

· Navigate to …\eclipse\workspace\PyramidProject\WebContent\WEB-INF\PyramidService\pyramid\edu
· Write: java - cp %AXISCLASSPATH% org.apache.axis.client.AdminClient deploy.wsdd
The AXISCLASSPATH environment variable should point to 
%AXIS_LIB%\axis.jar;
%AXIS_LIB%\axis-ant.jar;
%AXIS_LIB%\commons-discovery-0.2.jar; 

%AXIS_LIB%\ jaxrpc.jar; 

%AXIS_LIB%\saaj.jar;
%AXIS_LIB%\commons-logging-1.0.4.jar;

%AXIS_LIB%\wsdl4j-1.5.1.jar;
%AXIS_LIB%\log4j-1.2.8.jar
…\jboss-4.0.5.GA\ client \activation.jar;

…\jboss-4.0.5.GA\client\mail.jar;
, where
AXIS_LIB = …\jboss-4.0.5.GA\server\default\deploy\axis.war\WEB-INF\lib
6) Deploying the Web Service Client

· Copy the class tree (pyramid directory and subfolders) 
from …\eclipse\workspace\PyramidProjectClient\build\classes 
to …\jboss-4.0.5.GA\server\default\deploy\axis.war\WEB-INF\classes\  (you may copy the existing pyramid tree- from the server side- to another directory);
· Copy samplePyramidProxy tree directory  
from …\eclipse with Lomboz\eclipse\workspace\PyramidProjectClient\WebContent  
to …\jboss-4.0.5.GA\server\default\deploy\axis.war;
· Copy server-config.wsdd 
from …\jboss-4.0.5.GA\server\default\deploy\axis.war\WEB-INF
to …\jboss-4.0.5.GA\server\default\deploy\axis.war;

· Restart Jboss;
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