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SearchCustomerApp1 (Session und Entity-Beans)
            SearchCustomerApp1.zip
Im ersten Beispiel ("SearchCustomerApp1"), bei dem Session- und Entity-Beans nach dem oben beschriebenen Modell zusammenarbeiten, werden Sessionbean-Methoden benutzt, um auf Enttity-Beans (CustomerBean) zuzugreifen. 


Die Session-Bean besitzt Remote-Schnittstellen, damit auf ihre Funktionalität von einem externen Client zugegriffen werden kann. 

Die Entity-Bean besitzt dagegen nur Local-Schnittstellen, um den Zugriff innerhalb des Containers durch die Sessionbean zu ermöglichen. Natürlich könnte die Entity-Bean auch weitere Remote-Schnittstellen besitzen, darauf wird hier aus Gründen der Einfachheit verzichtet.


Beschreibung SearchCustomerApp1

Die Session-Bean "searchCustomerSessionBean" ist eine "stateless Session-Bean" mit Attributfeldern. In der folgenden Beschreibung wird davon ausgegangen, dass es nur eine Session-Bean-Instanz im EJB-Container gibt. Tatsächlich spielt es aber keine Rolle, wieviele Session-Beans es gibt, bzw. wieviele Clients eine einzelne Beaninstanz benutzen.

Die Session-Bean ist die übergeordnete Instanz für alle Entity-Beans. Sie besitzt eine Reihe von Remote-Methoden, anhand derer die vorhandene Menge aller Entity-Beans durchlaufen werden kann. Darin kann auf Attribute jeder einzelnen Entity-Bean suchend, vergleichend oder ändernd zugegriffen werden. Diese Methoden sind im Remote-Interface deklariert und innerhalb der Session-Bean-Klasse implementiert. Es wird kein SQL-Code benötigt. Innerhalb der Sessionbean-Methoden wird auf Entity-Beans entweder über deren LocalHome-Interface "create(), findByPrimaryKey(), remove()" oder deren Local-Interface "getFirstName(), getLastName() . . ." zugegriffen.

public String[] getCustomerData(String id);

liefert als Rückgabewert ein Stringarray, das alle Daten eines bestimmten Kundenobjekts enthält

public String[] getCustomersByName( String name );

liefert als Rückgabewert die gesammelten IDs aller Kundenobjekte, die einen bestimmten Namen haben.

public String createCustomers( );

Erzeugt zu Testzwecken eine vorbestimmte Anzahl von Entitybeans (Kundenobjekte)

public String removeCustomers( );

Zerstört die zu Testzwecken erzeugten Entitybeans (Kundenobjekte)

Ausser den Geschäftsmethoden der Session-Bean gibt es natürlich noch die Callback-Methoden. Besonders die EjbCreate-Methode erfüllt eine wichtige Aufgabe: hier wird das LocalHome-Interface der Entity-Beans aufgefunden. Dies ist die elementare Voraussetzung für jegliche Nutzung der Entity-Beans.

public void ejbCreate() {

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

        try {

          ic = new InitialContext();

          Object o = ic.lookup("java:comp/env/ejb/customerBean1"); 

          //AUFFINDEN DES CustomerLocalHome (JNDI Customer Bean)

          System.out.println("SessionBean.ejbCreate: InitialContext created");

       home = (CustomerLocalHome) o;

        } catch (Exception e) {

          System.out.println("SessionBean.ejbCreate: Initialcontext failed "+ e);

        }

    }

Die EjbCreate()-Methode stellt damit den Zusammenhang zwischen der Session-Bean und den Entity-Beans her. Nach der Auffindung des LocalHome-Interfaces der Entitiy-Beans ist es möglich, vorhandene Beans anzusprechen, neue Beans zu erzeugen oder deren Methoden zu nutzen.
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Session-Bean

////////////////////////////////////////////

// searchCustomerSessionRemote

// business methods

// PM Januar 2005

import javax.ejb.EJBObject;

import java.rmi.RemoteException;

public interface searchCustomerSessionRemote extends EJBObject {

    public String[] getCustomerData(String id) throws RemoteException;

    public String[] getCustomersByName( String name ) throws RemoteException;

    public String createCustomers( ) throws RemoteException;

    public String removeCustomers( ) throws RemoteException;

}

//////////////////////////////////////////////

// searchCustomerSessionRemoteHome
// lifecycle methods

// PM Januar 2005

import java.rmi.RemoteException;

import javax.ejb.CreateException;

import javax.ejb.EJBHome;

public interface searchCustomerSessionRemoteHome extends EJBHome {

    public searchCustomerSessionRemote create ( ) // Konstruktor

            throws CreateException, RemoteException;

}

///////////////////////////////////////

// searchCustomerSessionBean

// sessionbean implementation

// PM Januar 2005

import javax.ejb.*;

import javax.naming.*;

import java.util.*;

public class searchCustomerSessionBean

             implements SessionBean {

    private InitialContext ic;

    private CustomerLocalHome home;     // reference to entitybean-localhome

    private int numberOfCustomers = 10; // maximum of customers

    //////////////////////////////////////////////////////

    // create a number of new customers (entity beans) in the database

    public String createCustomers( ) {

      String ret = "SessionBean.createCustomers called: ";

      System.out.println( ret );  // logging

      int i=0;

      try {

        do {

           home.create(""+i,"Peter","Misch");

        } while(i++ < numberOfCustomers);

      } catch (Exception ex) {

        ret += ex;

        System.out.println("ERROR "+ex);

      }

      return ret +i;  // return Number of successfully created customerBeans

    }

    ////////////////////////////////////////////////////////////

    // remove all existing customers

    public String removeCustomers( ) {

      String ret = "SessionBean.removeCustomers called...\n";

      System.out.println ( ret );  // logging

      int i=0;

      try {

      
do {

            CustomerLocal cust = home.findByPrimaryKey(""+i);

            cust.remove();

        }  while(i++ < numberOfCustomers);

      } catch (Exception ex) {

        ret += ret;

        System.out.println("ERROR "+ex);

      }

      return ret +i;

    }

    ////////////////////////////////////////////////////////

    // get ID of all customers with a specific name

    public String [ ] getCustomersByName( String name ) {

      CustomerLocal customer;

      String ln;

      int i=0;

      Vector customerInfo = new Vector();

      String ret = "SessionBean.getCustomersByName called ...";

      System.out.println ( ret );

      try {

       do {

           customer = home.findByPrimaryKey( ""+i );

           ln = customer.getLastName();

           if (ln.equals(name))

                   customerInfo.add( ""+i );

       }    while(i++ < numberOfCustomers);

      } catch (Exception ex) {

        System.out.println(ex);

        customerInfo.add("Fehler: "+ex);

      }

      String [] ret2 = new String [ customerInfo.size() ];

      customerInfo.copyInto(ret2);

      return ret2;  // return array which contains all found customers ID

    }

    ////////////////////////////////////////////////////////////////////////////

    // get all data of one customer

    public String[] getCustomerData(String cID) {

      Vector customerInfo = new Vector();

      String ret = "SessionBean.getCustomer called";

      System.out.println( ret );

      customerInfo.add( ret );

      try {

        CustomerLocal customer = home.findByPrimaryKey( cID );

        String ln = customer.getLastName();

        customerInfo.add( ln  );

        String fn = customer.getFirstName();

        customerInfo.add( fn );

      } catch (Exception ex) {

        System.out.println("Fehler "+ex);

        customerInfo.add("Fehler "+ex);

      }

      String [] ret2 = new String [ customerInfo.size() ];

      customerInfo.copyInto(ret2);

      return ret2;  // return all data of the customer

    }

    /////////////////////////////////////////////////

    // CALLBACK:

    // LOOKUP auf CustomerLocalHome

    public void ejbCreate() {

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

        try {

          ic = new InitialContext();

          Object o = ic.lookup("java:comp/env/ejb/customerBean1"); 

          //AUFFINDEN DES CustomerLocalHome (JNDI Customer Bean)

          System.out.println("SessionBean.ejbCreate: InitialContext created");

          home = (CustomerLocalHome) o;

        } catch (Exception e) {

          System.out.println("SessionBean.ejbCreate: Initialcontext failed "+ e);

        }

    }

    ///////////////////////////////////////////////////////////////////

    public void setSessionContext( javax.ejb.SessionContext ctx) {

        System.out.println("SessionBean.setSessionContext called...");

    }

    public void ejbRemove() {

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

    }

    public void ejbActivate() {

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

    }

    public void ejbPassivate() {

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

    }

}
Entity-Bean
/////////////////////////////////////////////////////////////

// CustomerBean.java (abstract EntityBean)

// defines a customer object

// PM Januar 2005

import javax.ejb.EntityBean;

import javax.ejb.CreateException;

import javax.ejb.EntityContext;

public abstract class CustomerBean 

           implements EntityBean {

    private EntityContext context;

    //access methods for cmp fields

    public abstract String getCustomerID();      //primary key

    public abstract void setCustomerID(String id);

    public abstract String getFirstName();

    public abstract void setFirstName(String firstName);

    public abstract String getLastName();

    public abstract void setLastName(String lastName);

    // Callbacks

    public String ejbCreate (

            String id,

            String firstName,

            String lastName) 

        throws CreateException {

        return create(id, firstName, lastName);

    }

    private String create(

            String id,

            String firstName,

            String lastName)

        throws CreateException {

        System.out.println("Customer Bean: Customer "+id+" " +

                           firstName+" "+lastName+" created");

        setCustomerID(id);

        setFirstName(firstName);

        setLastName(lastName);

        return id;

    }

    public void ejbPostCreate (

            String id,

            String firstName,

            String lastName)

        throws CreateException {

    }

    public void setEntityContext(EntityContext ctx) {

        context = ctx;

        System.out.println("Customer.setEntityContext called...");        

    }

    public void unsetEntityContext() {

        context = null;

        System.out.println("Customer.unsetEntityContext called...");        

    }

    public void ejbRemove() { 

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

    }

    public void ejbLoad() {  

        System.out.println("Customer.ejbLoad called...");      

    }

    public void ejbStore() {  

        System.out.println("Customer.ejbStore called...");

    }

    public void ejbPassivate() {   

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

     }

    public void ejbActivate() { 

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

    }

}

//////////////////////////////////////////////

// CustomerLocalHome
// lifecycle methods

// PM Januar 2005
import javax.ejb.CreateException;

import javax.ejb.EJBLocalHome;

import javax.ejb.FinderException;

public interface CustomerLocalHome extends EJBLocalHome {

    public CustomerLocal create ( // Konstruktor

            String customerID,

            String firstName,

            String lastName

    )

        throws CreateException;

    /////////////////////////////////////////////////

    // Finder-Methods are container-implemented !!

    // No implementation in bean-class !!!

    public CustomerLocal findByPrimaryKey (String customerID)

           throws FinderException;

}

////////////////////////////////////

// CustomerLocal.java 

// business-methods

// PM Januar 2005

import javax.ejb.EJBLocalObject;

public interface CustomerLocal extends EJBLocalObject {

    public String getCustomerID();

    public String getFirstName();

    public void setFirstName(String firstName);

    public String getLastName();

    public void setLastName(String lastName);

}

Client

/////////////////////////////////////////////

// Customer_Client.java

// for CustomerEntitySessionApp1 (SE1)

// Version 25.Januar 2005

import java.util.*;

import javax.naming.*;

import javax.rmi.PortableRemoteObject;

class Customer_Client {

  public static void main(String[] args) {

    try {

      String server ="localhost";

      System.out.println("\n1. CustomerClient started...");

      System.out.println("2. seeking <iiop://"+server+":1050> ...");

      Properties p = new Properties();

      p.put( Context.INITIAL_CONTEXT_FACTORY,

             "com.sun.jndi.cosnaming.CNCtxFactory");

      p.put( Context.PROVIDER_URL,

             "iiop://"+server+":1050");

      InitialContext ctx = new InitialContext(p);

      System.out.println("3. InitialContext created...");

      String jndi = "searchCustomerBean1";

      System.out.println("4. lookup for JNDI Name: "+ jndi);

      Object o = ctx.lookup( jndi ); // SessionBean suchen

      searchCustomerSessionRemoteHome custHome = (searchCustomerSessionRemoteHome)

          PortableRemoteObject.narrow( o, searchCustomerSessionRemoteHome.class);

      System.out.println("5. SessionBeanRemoteHome connected ...");

      searchCustomerSessionRemote session = custHome.create();

      System.out.println("6. SessionBean created ...");

      ////////////////////////////////////////////////////////

      // Session bean method 1: createCustomers() 

      // creates 10 CUSTOMER Entity-Beans

      String result = session.createCustomers();
      System.out.print("7. "+result+"\n");

      ///////////////////////////////////////////////////////

      // Session Bean method 2: getCustomerData( ID ) 

      String custID ="2";

      String[] custList = session.getCustomerData(custID);
      System.out.println("8. getCustomerData ( "+custID+" )");

      for(int i=0; i < custList.length; i++) {

        System.out.println("--- " +custList[i].toString());

      }

      ////////////////////////////////////////////////////////

      // Session Bean method 3: getCustomersByName( String NAME ) 

      String custName ="Misch";

      custList = session.getCustomersByName( custName );
      System.out.println("10. getCustomerByName( "+custName+" )");

      for(int i=0; i < custList.length; i++) {

        System.out.println("--- ID: " +custList[i].toString());

      }

      ////////////////////////////////////////////////////////

      // Session bean method 4: remove all customers from the database

      result = session.removeCustomers();

      System.out.println("9. "+result);

      System.in.read();

      } catch ( Exception e ) {

         System.out.println( e );

     }

   }

}
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