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Agenda

� EJB 3.0
– Session Beans
– Entities
– Message Driven Beans
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EJB 3.0 Note

� No big conceptual differences between EJB 
3.0 and EJB 2.1 – if you understand EJB 
2.1, you will understand EJB 3.0

� EJB 3.0 provides many simplifications on 
the coding side, not the architecture

� EJB3.0 relies on JDK1.5 to achieve these 
simplifications
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EJB 2.1 and EJB 3.0 Compatibility

� Every EJB 3.0 server must also support the 
EJB 2.1 specification

� Mixing clients and servers
– EJB 2.1 Client � EJB 2.1 Bean
– EJB 2.1 Client � EJB 3.0 Bean
– EJB 3.0 Client � EJB 2.1 Bean
– EJB 3.0 Client � EJB 3.0 Bean
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What has changed in EJB 3.0

� Easier to use Session Beans
� No change to Entity Beans
� Persistence API added

(as lightweight alternative to Entity Beans)
� Easier to use Message Driven Beans
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Pre EJB 3.0 Bean Interaction
EJB Container/Server

Enterprise 
Bean

Client

Home 
Interface

Home Object

EJB Object
Remote 

Interface

JNDI

1/2.Retrieve Home Object reference
3. Request EJB object creation
4. Create new EJB object
5. Return EJB object
6. Invoke business method
7. Invoke container
8/9.Delegate request to bean
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11. Return result
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EJB 3.0 Bean Interaction
EJB Container/Server

Enterprise 
Bean

Client Remote 
Interface

Wrapper

JNDI

1/2.Retrieve EJB reference (optional)
3. Invoke business method
4. Invoke container
5/6.Delegate request to bean
7. Invoke container
8. Return result
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Understanding EJB 2.1 Artifacts

� Home Interface and Home Object
� Remote Interface and EJB Object

Local Interface and Local EJB Object
� Implementation and Component Interfaces
� Deployment Descriptor

� How is it solved in EJB 3.0?
JDK 1.5 Annotations…
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Annotations

� Essentially code comments
� <JSE5.0 provides JavaDoc which is “similar”
� JavaDoc compiled by the javadoc compiler
� Annotations compiled by javac into the byte-

code
– Do not modify the executable code, however
– Can be retrieved by runtime environments
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Annotations – Example

� Classes, Methods, Variables can all be 
annotated

� Annotations start with a @ followed by the 
annotation’s name

@Failsafe
public interface SomeRMIExample extends Remote {

public String computeAnswerToEverything()
throws RemoteException;

}

Instructs the runtime environment to contact a 
different RMI server in case of a failure.
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public interface CookieHome extends EJBHome {
Cookie create()
throws RemoteException, CreateException;
// remove method inherited from EJBHome

}

H
om

e

public interface CookieServer
extends EJBObject {

public String getCookie()
throws RemoteException;

}

R
em

ot
e

public class CookieServerBean extends SessionBean {
private SessionContext ctx;
public void setSessionContext(SessionContext ctx) {

this.ctx=ctx;}

public void ejbCreate() {}
public void ejbRemove() {}
public void ejbActivate() {}
public void ejbPassivate(){}

public String getCookie() {
return "Pressure makes diamonds."; } }
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Migrating the Cookie Server to EJB 3.0

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

<ejb-jar>
<enterprise-beans>

<session>
<ejb-name>Cookie</ejb-name>
<home>CookieHome</home>
<remote>Cookie</remote>
<ejb-class>CookieBean</ejb-class>
<session-type>Stateless</session-type>
<transaction-type>Container</transaction-type>

</session>
</enterprise-beans>
<ejb-client-jar>CookieClient.jar</ejb-client-jar>

</ejb-jar>D
ep
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The Bean Implementation (EJB 2.1)

public class CookieServerBean extends SessionBean {
private SessionContext ctx;
public void setSessionContext(SessionContext ctx) {

this.ctx=ctx;}

public void ejbCreate() {}
public void ejbRemove() {}
public void ejbActivate() {}
public void ejbPassivate(){}

public String getCookie() {
return "Pressure makes diamonds."; }

}



7

IBM Research, Zurich

© 2007 IBM CorporationTh. Gschwind, Component-Based Software-Engineering. | SS2007 |13

The Bean Implementation (EJB 3.0)

@Stateless
@Remote(CookieServer.class)
public class CookieServerBean implements CookieServer {

@PrePassivate
public void ejbPassivate() { … }
@PostActivate
public void ejbActivate() { … }

public String getCookie() {
return "Pressure makes diamonds."; }

}
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EJB 3.0 Session Beans Summary

� Implemented as “Plain Old Java Object” (POJO)
� No need to implement SessionBean interface
� Annotate with @Stateless / @Stateful / @Remote
� No home interface
� No EJB lifecycle methods required

(ejbCreate, ejbActivate, …)
– Use @PostConstruct / @PrePassivate / @PostActivate / 

@PreDestroy or
– Lifecycle listener instead

� No deployment descriptor required
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Agenda

� EJB 3.0
– Session Beans
– Entities
– Message Driven Beans
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Java Persistence

� Defines Entities
� Not tied to Java EE, can be tested in JSE
� Defines a service provider interface

– Supports different persistent providers without 
affecting entity code

– Persistence provider can use any kind of 
underlying storage mechanism, provided they 
implement the service provider interface

� Provides a standard OR mapping
– Integrates many concepts of Hibernate or JDO
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Object Relational Mapping

� More sophisticated 
than serialization

� Object-Relational 
Mapping
– Store objects in a 

database
– Retrieve data from db 

when object is created

accountID owner balance

1 John Doe -104.67

2 Mark Smith 985.00

3 … …

Account Class

int accountId
string owner
double balance

Account Data

accountId=1
owner=“John Doe”
Balance=-104.67
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Entities vs. Session Beans

� Entities have a client-visible, persistent 
identity (the primary key) that is distinct from 
their object reference

� Entities have persistent client-visible state
� Entities are not remotely accessible
� An entity’s lifecycle may be completely 

independent of an application’s lifetime
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Entity Classes

� Implemented as POJO
� Can have annotations
� Designed for JEE and JSE
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Entity Beans (EJB3.0)

@Entity
public class Cookie implements Serializable {

private long cookieId;
private String text;
private long stat;

public Cookie() { cookieId=…; }

@Id
public long getCookieId() { return cookieId; }
public void setCookieId(long id) { this.cookieId=id; }
// ...

// other business methods
public void incStat(long delta) { stat+=delta; }
// ...
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Entity Beans

� Implemented as “Plain Old Java Object”
– No need to implement EntityBean interface, not a bean
– Annotate with @Entity

� No need to implement Serializable
� Persistence API defines standard OR mapping

– Class will be mapped to COOKIE table
– Will create columns for every field/getter/setter
– Will declare COOKIEID as primary field

� Primary key may also be a serializable Java class
� State accessed through fields or getters/setters

– Determined by @Id annotation

� Can expose additional business methods
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Using the Persistence API
@Stateless
@Remote(CookieServer.class)
public class CookieServerBean implements CookieServe r {

@PersistenceContext private EntityManager em;
public void createCookie(long id, String text) {

Cookie c=new Cookie();
c.setCookieId(id); c.setText(text); em.persist(c);

}
public List<Cookie> listCookies() {

Query q=em.createQuery("SELECT a FROM COOKIE a");
return q.getResultList();

}

public String getCookie() {
// find cookie with id 1

Cookie c=em.find(Cookie.class, 1);
return c.getText(); } }
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Entity Life Cycle

� By default, the entity manager takes care of 
entities until the transaction aborts/commits

New

Managed Removed

Detached

refresh

new

persist

remove

persist
Persistence 

context ends merge
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Extended Persistence Context
@Stateful
@Remote(CookieServer.class)
public class CookieServerBean implements CookieServe r {

@PersistenceContext(type=PersistenceContextType.EXT ENDED,
unitName="sample")

private EntityManager em;
private Cookie cookie;
public void createCookie(long id, String text) {

cookie=new Cookie(id, text); em.persist(cookie);
}
public List<Cookie> listCookies() {

Query q=em.createQuery("SELECT a FROM COOKIE a");
return q.getResultList();

}

public String getCookie() {
return cookie.getText(); } }

What’s this?
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persistence.xml

� A persistence unit is a logical grouping of 
entity data, mapping metadata, and 
database-related configuration dat

� We must provide at least one persistence 
unit

� If only one is provided, by default all entities 
are part of this unit

<?xml version=“1.0” encoding=“UTF-8”?>
<persistence xmlns=“http://java.sub.com/xml/ns/pers istence”>

<persistence-unit name=“sample”/>
</persistence>
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Entity Beans (EJB3.0)
@Entity
@NamedQuery(name="findByCookieText",

queryString="SELECT DISTINCT OBJECT(c)
FROM Cookie c WHERE c.text like ?1")

public class Cookie {
private long cookieId;
private String text;
private User user;

@Id
public long getCookieId() { return cookieId; }
public void setCookieId(long id) { this.cookieId=id; }
// ...

@ManyToOne
public User getUser() { return user; }
public void setUser(User user) { this.user=user; } }
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EJB 3.0 Persistence Summary

� EJB 3.0 uses new Persistence API
� Core is provided by EntityManager
� Entities can only be accessed locally
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Agenda

� EJB 3.0
– Session Beans
– Entities
– Message Driven Beans



15

IBM Research, Zurich

© 2007 IBM CorporationTh. Gschwind, Component-Based Software-Engineering. | SS2007 |29

Message Driven Bean (EJB2.1)

public class LogBean
implements MessageDrivenBean, MessageListener {

private MessageDrivenContext ctx;
public void setMessageDrivenContext(… ctx) {

this.ctx=ctx; }

public void ejbCreate() { }
public void ejbRemove() { }

public void onMessage(Message msg) {
if(msg instanceof TextMessage) {

TextMessage tm=(TextMessage)msg;
try {

System.err.println("received "+tm.getText());
} catch(JMSException e) {}

} } }
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Message Driven Bean (EJB3.0)
@MessageDriven(mappedName = "jms/Queue")

public class LogBean
implements                    MessageListener {

@Resource private MessageDrivenContext ctx;

public void onMessage(Message msg) {
if(msg instanceof TextMessage) {

TextMessage tm=(TextMessage)msg;
try {

System.err.println("received "+tm.getText());
} catch(JMSException e) {}

} } }
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EJB 3.0 Message Driven Beans Summary

� Implemented as “Plain Old Java Object” (POJO)
� No need to implement MessageDriven interface
� Annotate with @MessageDriven attribute
� No EJB Lifecycle methods required

(ejbCreate, ejbRemove, …)
� No deployment descriptor required
� Use @Resource attribute to get hold of 

MessageDrivenContext
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Summary

� EJB 3.0
– Session Beans
– Entities
– Message Driven Beans
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Summary

� EJB Security
� EJB and Web Services
� EJB 3.0
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Next Lecture

� EJB Security
� EJB Web Services
� EJB Best Practices


