EJB Server and Servlets as Client
Write an EJB (Enterprise Java Bean) to implement the server functionality and place it on the JBoss Server. Test the EJB by writing a servlet.
Step 1: Writing a simple Ejb to retrieve current stock value
Session Bean interacts with the client and is non persistent in nature. It consists of the following components
Remote bean interface - Stock.java

    The remote interface for the bean is used directly by clients. When a client creates or finds an EJB object through a home interface, it is given a reference to a stub that implements the remote interface for the bean. The remote interface defines the methods the EJB object exports to remote clients.

package ejb_example.stock;

public interface Stock extends javax.ejb.EJBObject

{

public int stockValue(int minNumber, int maxNumber) throws java.rmi.RemoteException; 
}

Home interface - StockHome.java

    The home interface is accessed directly by clients and used to create and/or find EJB objects of a specific type. 
package ejb_example.stock;

/* StockHome provides the container the means to create and destroy EJB's. */

public interface StockHome extends javax.ejb.EJBHome

{

Stock create() throws java.rmi.RemoteException, javax.ejb.CreateException;

}

Bean implementation - StockBean.java

    The EJB object implementation itself must implement all the remote methods defined in its remote interface, provide methods that correspond to the methods on its home interface for creating and/or finding the bean, and also implement the methods used by the EJB container to manage the bean. 
package ejb_example.stock;

import javax.ejb.SessionContext;

public class StockBean implements javax.ejb.SessionBean

{

private SessionContext ctx;

public void setSessionContext(SessionContext ctx)

{

this.ctx = ctx;

}

public void ejbRemove()

{

System.out.println( "ejbRemove()" );

}

public void ejbActivate()

{

System.out.println( "ejbActivate()" );

}

public void ejbPassivate()

{

System.out.println( "ejbPassivate()" );

}

/* The method called to display the stock value on the client. */

public int stockValue(int minNumber, int maxNumber)

{

System.out.println( "stockValue()" );

Random generator = new Random();

// get the range, casting to long to avoid overflow problems

long range = (long)maxNumber - (long)minNumber + 1;

// compute a fraction of the range, 0 <= frac < range

long fraction = (long)(range * generator.nextDouble());

return (int)(fraction + minNumber);

}
public void ejbCreate()

{

System.out.println( "ejbCreate()" );

}

}

All Enterprise JavaBean objects, whether they are session beans or entity beans, must implement the following methods:

public void ejbActivate()

    Called by the container when the bean has been deserialized from passive storage on the server. Allows the bean to reclaim any resources freed during passivation (e.g., file handles, network connections) or restore any other state not explicitly saved when the bean was serialized.

public void ejbPassivate()

    Called by the container just before the bean is to be serialized and stored in passive storage (e.g., disk, database) on the server. Allows the bean to release any non-serializable resources (e.g., open files, network connections).

public void ejbCreate()

    Called after the client invokes one of the create() methods on the bean's home interface. The bean and its home interface usually provide at least one create()/ejbCreate() pair to allow the client to create new beans. 
public void ejbRemove()

    Called by the container just before the bean is to be removed from the container and made eligible for garbage collection. The container may call this when all remote and local references to the bean have been removed.

These methods are used by the bean's container to notify the bean of various changes in its runtime state.

Step 2: Create the deployment descriptor file

Create the directory META-INF under the root directory containing all the EJB files. Create the ejb-jar.xml file containing the following contents
<?xml version="1.0" encoding="UTF-8"?>

<!DOCTYPE ejb-jar PUBLIC "-//Sun Microsystems, Inc.//DTD Enterprise JavaBeans 2.0//EN" "http://java.sun.com/dtd/ejb-jar_2_0.dtd">

<ejb-jar>

<description>JBoss Hello World Application</description>

<display-name>Hello World EJB</display-name>

<enterprise-beans>

<session>

<ejb-name>Stock</ejb-name>

<home>cs.ejb_example.StockHome</home>

<remote>cs.ejb_example.Stock</remote>

<ejb-class>cs.ejb_example.StockBean</ejb-class>

<session-type>Stateless</session-type>

<transaction-type>Bean</transaction-type>

</session>

</enterprise-beans>

</ejb-jar>

Note: Remember the package structure used in the ejb.
This file tells the EJB server which classes make up the bean implementation, the home interface and the remote interface. If there is more than one EJB in the package, it indicates also how the EJBs interact with one another.

Step 3: Compile and deploy the EJB

When compiling these java files, include the following jar files

· C:\Sun\jwsdp-1.5\jaxp\lib\jaxp-api.jar

· Jboss-j2ee.jar

These files are available by installing Java Web Services Developer Pack (http://java.sun.com/webservices/downloads/webservicespack.html) and JBoss server (http://www.jboss.org/downloads/index)
Compile the java files and create a jar file containing the following

Stock.class

StockHome.class

StockBean.class

ejb-jar.xml
to create Stock.jar
Note: Remember the package structure used in the ejb.

“jar -cvf Stock.jar ejb_example META-INF”

Place this jar file in the Jboss directory ‘C:\jboss-4.0.2\server\default\deploy’. For more information on how to install and run JBoss refer documentation from http://www.jboss.org/products/jbossas/docs
This will deploy the jar file which can be verified by performing the following steps

· Go to the url ‘http://localhost:8080/jmx-console/’ (This is the port under which JBoss is running)

· Click on ‘service=JNDIView’ 
· Invoke the function List(), this will give list of the EJB interfaces bound to the JBoss Server.
Step 4: Writing a servlet to access the EJB
A simple servlet is written calling the Stock EJB through Jboss - StocksServlet.java 
Note: Remember the package structure in the ejb and servlet should be the same.
package ejb_example.stock;

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import javax.naming.*;

import java.util.Hashtable; 

public class StocksServlet extends HttpServlet {


StockHome home;


Stock stock;

  public void init(ServletConfig config) throws ServletException{

  //Look up home interface

  
Hashtable env = new Hashtable(); 

  
env.put(Context.INITIAL_CONTEXT_FACTORY,        "org.jnp.interfaces.NamingContextFactory"); 

 //Host at which JBoss server is listening

  
env.put(Context.PROVIDER_URL, "localhost:11099");   
env.put("java.naming.factory.url.pkgs", "org.jboss.naming:org.jnp.interfaces"); 

  
try 

  
{ 

  
Context ctx = new InitialContext(env);

  
Object obj = ctx.lookup( "Stock" ); 

  
home = (StockHome)javax.rmi.PortableRemoteObject.narrow( obj, StockHome.class );  

  
} 

  
catch ( Exception e ) 

  
{ 

  
e.printStackTrace(); 

  
System.out.println( "Exception: " + e.getMessage() );

  
} 

  }

  public void doGet (HttpServletRequest request,

     HttpServletResponse response)

     throws ServletException, IOException

  {

    PrintWriter out;

    response.setContentType("text/html");

    String title = "EJB Example";

    out = response.getWriter();

        out.println("<html>");

        out.println("<head>");

      out.println("<title>Stocks Servlet!</title>");

        out.println("</head>");

        out.println("<body>");

          out.println("<p align=\"center\"><font size=\"4\" color=\"#000080\">Servlet Calling Session Bean</font></p>");

    try{

      
stock = home.create(); 

      
out.println("<p align=\"center\"> Stock value for today is <b>" + stock.stockValue(5,100) + "</b></p>");

      
stock.remove();

    }catch(Exception CreateException){

       CreateException.printStackTrace();

    }

          out.println("<p align=\"center\"><a href=\"javascript:history.back()\">Go to Home</a></p>");

        out.println("</body>");

        out.println("</html>");

        out.close();

  }

  public void destroy() {

    System.out.println("Destroy");

  }

}
Step 5: Create the deployment descriptor for the servlet

Create the directory WEB-INF under the root directory containing the servlet. Create the web.xml file containing the following contents

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

<!DOCTYPE web-app PUBLIC "-//Sun Microsystems, Inc.//DTD Web Application 2.3//EN" "http://java.sun.com/dtd/web-app_2_3.dtd">

<web-app>

   <servlet>

      <servlet-name>SessionServlet</servlet-name>

      <display-name>Simple Session Servlet</display-name>

     <servlet-class>ejb_example.stock.StocksServlet</servlet-class>

      <load-on-startup>1</load-on-startup>

   </servlet>

   <servlet-mapping>

      <servlet-name>SessionServlet</servlet-name>

      <url-pattern>/*</url-pattern>

   </servlet-mapping>

   <session-config>

      <session-timeout>0</session-timeout>

   </session-config>

</web-app>
For details on the xml file details refer 
‘http://e-docs.bea.com/wls/docs61/webapp/web_xml.html’
Step 6: Compile and deploy the servlet

When compiling the servlet, include the following jar files

· Stock.jar containing the remote and home interface for Stock ejb, step 3
· J2ee.jar from c:\sun\appserver
· Jboss-client.jar

· Jboss-common-client

· Jboss-j2ee

· Jboss-saaj

· Jbossx-client

· Jboss-system-client

· Jnp-client

· Log4j

These jar files are available in the jboss folder ‘C:\jboss-4.0.2\client’
Create a war file comprising of the servlet to deploy in JBoss.

NOTE: WAR files are JAR files with a .WAR extension; you can build them using the jar command that ships with the Java SDK. 
To create the war file perform the following steps

· Create a temporary directory containing a WEB-INF directory and a ‘classes’ subdirectory and copy the servlet file to the appropriate place. 
Note: The package directory structure
· Then change directories to the temporary directory and execute the jar command. The directory structure will be

tmp\WEB-INF\classes\ie\tcd\cs\ejb_example\StocksServlet.class

and tmp\WEB-INF\ web.xml 
To create the war file

cd tmp

jar cf ..\stocks.war *

The war file ‘stocks.war’ should be placed in the jboss deploy folder ‘C:\jboss-4.0.2\server\default\deploy’ thereby deploying it in the tomcat server.
Step 7: Testing the servlet

Test the servlet on the local machine by using the url ‘http://localhost:8080/stocks’[image: image1.png]



