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Chapter 4

EJB

e (*java)
S
(* java)
e EB (*.java)
st .(*.class)
&2 Deployment Descriptor ( xml) ( )
7 S gb-jar
et Deploy
v “or
zses GUI Command Line 2
e EJB

(*.java, *.class)

Simple Session Bean

“Hdlo, World” Stateless Session EJB

import javax.ejb.*;
import java.rmi.RemoteException;

import java.rmi.Remote;

/**

.(*jar)
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* This is the HelloBean remote interface.

*

* This interface is what clients operate on when
* they interact with EJB objects. The container
* vendor will implement this interface; the

* implemented object is the EJB object, which
* delegates invocations to the actual bean.

*/

public interface Hello extends EJBObiject {
/*-*

* The one method - hello - returns a greeting to the client.

*/

public String hello() throws java.rmi.RemoteException;

< > Hello.java

EJB

import javax.ejb.*;

Jxx
* Demonstration stateless session bean.
*/
public class HelloBean implements SessionBean {
SessionContext ctx;
// EJB-required methods
public void ejbCreate() {
System.out.printin("ejbCreate()";
}
public void ejbRemove() {
System.out.printin("ejpbRemove()");
}
public void ejbActivate() {
System.out.printin("ejbActivate()");
}
public void ejbPassivate() {

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

JSTORM
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public void setSessionContext(SessionContext ctx) {
System.out.println("setSessionContext()");
}
public void setSessionContext(SessionContext ctx) {
this.ctx = ctx;
}
//
// Business methods
V74
public String hello() {
System.out.printin("hello()");
return "Hello, World!";
}
}
< > HelloBean.java
import javax.ejb.*;
import java.rmi.RemoteException;
/**
* This is the home interface for HelloBean. This interface
*is implemented by the EJB Server's glue-code tools - the
* implemented object is called the Home Object and serves
* as a factory for EJB Objects.
*
* One create() method is in this Home Interface, which
* corresponds to the ejbCreate() method in HelloBean.
*/
public interface HelloHome extends EJBHome {
r*
* This method creates the EJB Object.
* @return The newly created EJB Object.
*/
public Hello create() throws RemoteException, CreateException;
}
< > HelloHome.java
JSTORM <8/48>
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Deployment Descriptor

e EB 11 XML (EXB10O (Object Seridiz
ation) )
£
Deployment Descriptor
Setting
HelloHome
Enterprise bean class name HelloBean
Home Interface class name HelloHome
Remote Interface class name Hello
Stateful or stateless STATELESS_SESSION
Transaction

&5z Deployment Descriptor XML

<?xml version="1.0"?>

<IDOCTYPE ejb-jar PUBLIC -//Sun Microsystems, Inc.//DTD Enterprise
JavaBeans 1.1//EN' 'http://java.sun.com/j2ee/dtds/ejb-jar_1_1.dtd'>

<ejb-jar>
<enterprise-beans>
<session>
<ejb-name>Hello</ejb-name>
<home>HelloHome</home>
<remote>Hello</remote>
<ejb-class>HelloBean</ejb -class>
<session-type>Stateless</session-type>
<transaction-type>Container</transaction-type>
</session>
</enterprise-beans>
<assembly-descriptor></assembly-descriptor>

</ejb-jar>

< > ejb—jar.xml

&5 gb-jar
- J2EE .(J2EE_HOME )

JSTORM <9/48>
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- EJB EJB EJB

- META-INF Deployment
Descriptor XML

c:\> javac -classpath %CLASSPATH%;%J2EE_HOME%\lib\j2ee.jar;. *.java
c:\> copy ejb-jar.xml META-INF\ejb-jar.xml
c:\> jar cvf ejpBean.jar *.class META -INF\ejb-jar.xml

JSTORM <10/48>
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Deployment

EJB Deploy
Deploy gb-jar

Deploy
&5 gb-jar

Yot at

e RMI

“Hello, World “ EJB 5.1 GUI Deploy

EB11 XML
XML

&5 gb-jarxml

EJB (Assembler)
, home, remote interface
,JNDI lookup

55 weblogic-ejbjar.xml
&5 weblogic-cmp-rdbms -jarxml

RDBMS persistence
, container-managed

EJB Deployer GUI

xml DTD . ,
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e JAR
EJB1.1 ) , XML )
JAR . ,
jar Projects
, File New
. JAR finish
< > . SampleEJB.jar
4 Wbl ok E eployei Tar
El Too: Hel
|0 |o] =|9] «|a]s]
- Projees | riame Filanaa # U
Diepbrpar
- P SampaEil |
=1 Befvars
- NTERETYRT ¥
Umars
JOBC cornacion pools
Weasages| Frovems] consoe |
< > jar
#e “Hello, World” EJB 3 JAR
, , jar
SampleE
JB Project Edit File set..
. Add files 1 3
< >

. OK
< > .

dd or remnove project files

DAL 2 M 2= HelloStateless class
DALHEM1E EZhHelloStatelessBean.class
DALH 2 M3l EEHelloStatelessHome . class

Remove files ... |

oK | Cancel |
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< >
# obLogic EJE DaployerTor
Eie Tools Progcl Help
|3 |a] 99| ¢|@le]
E Projacts pame = | Mot g | Fah
Dkl cx Med: ]|
- Diewloper HelloSlatalessHome class 00-DE-03 21131
= @ SampleEJE” HalloEfatelegsBash clags 00-06-03 2 11:31
ey HalloSialeless class 00-DE-03 258 113
Wothod ransachons
Method Permicssiong
i @ Beans
- Servers
= FIIySEraET w
Users
JOEE: pornecioripoole
Massages | Foblems | Copsaka
< >
. Projects — Edit File Set..
3
3 > remove files
Vv
> bl
, . Deployment
descriptor
Developer Guide EJB EJB1.1
HelloStateless
Method transactions
Add
x-0
< > remote Required
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Required

, JNDI . HelloStateless Home
JNDI name JNDI

GUI

flla Toats Projed He

olola| 2|9 @]

= mlﬂ':m. ||mmg - [ Wi Giza | Pain
=3 Deerloper HaloBateessHomae dass D-0E07 2% 535
2 @ BurpkEE"

|&

Foil
ETH
53

HuloBkldeeiBoan. chigs |oneat 2w 5es

ey Huallo Bl el ieass ol ass 000607 TH 535

M iran s aions

Mt d Pamiainng

= Bauns

1= @ HaloSialtacs
Fiols refemerees
Ermironment aridies
EdB oo
e o fackn refene;
ClustEnng
Caimzaiorg

= Damers

1 T TP I -Llj
i

Mesaapes | Probems Emnun]

< > EJB

Fis Toos Hep
0lo|o| wle asle]
- Frolacte | [Ntttz
= Dl e = ST
=- i BamplElE =] & ":ell:nsn'lalwﬁ
Filas L 2
St + 'f :IEHE
= Wedhod ransarclions
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Wehod Pamissions
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Rk references
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Chraletirg
Dpimizations e
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Dewsioper

Sy =|
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Veat’sg

Tools->Generate Container
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File—>Save Files < >

File Took Halp
Glo|al 2@ @lsle]
T @ Daployar [ Nifg Woekfiad | 3maj Puh |
= @ EI'EPI*EJB‘ HetloStateiee aBeanE0lmp_WLENE o 00-06-DE 2H1.03 18,775 =
Eocunty |HelloStatalos sBeanEOImp_WLEND dass 0006506 23 103 EREE
= Wathod Transsctioes: HetloStatel s sAeanEQImpl_\WLSke | java DD-0E-D8 TR 103 (AN
o0 I 1 | !
i S |Hellotate|es sBEanEOImE_WLEkel class |o0-02-06 22 103 | 3348
= il Baars HedInEikatal a5 s BeanEQImpl_Saniregtub, O0-06-00 23103 14,027
= i Helnstaeiess ] Too T
i e .HelIuQ‘I.mI“ sBeanEQImpl_Semc=Siub.class .[I[I 0506 2% 1:02 | (BRI
Ervimnirend aritias |HallnEtzkal a5 sH@anECIMpE_Cezenphar.sar 000506 2% 1:03 145
et ] el ISt ee BeanE0ImEL v 00-0E0E 2& 102 240
R ouice fackon efararce s L 1 |
- chiystanirg HelloEtatales sBeanEQImpl.dass O0-08-06 2 1:07 7538
Cpbmizations HelnSatales sHaan class OD-0E-06 2 %017 5 B75
Diwalopar i . P . . .
v S| | Hetiosteiess class o006 2 & 1379 13 T
‘EampleEdE is EJB 1, | -complark,
He==xpes jpmblumsl_‘_‘_mm
< >

at st

. Tools —=>Deploy

weblogic.properties

weblogic.ejb.deploy=d:\ \ \SampleEJB.jar

Tools ->Deploy
/ weblogic.properties

weblogic.properties

deploy weblogic.properties
51 GUI Deploy
X
deploytool
e EIBLL EJB EBL0 DDCreator

xml
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deployment
& XML jar path META-INF
. XML . ,
xml jar weblogic.ejbc target.jar
&5 package pa
ckage jar
&5z Command Line
$>mkdir META-INF ( META-INF J)
$>mv *.xml META-INF (Deployment Descriptor XML )
$>jar cvf source.jar *.class METAANF ( XML
)
$>java weblogic.ejbc source.jar target.jar (
EJB )
“Hello, World” EJB

5

import javax.ejb.*;
import javax.naming.*;
import java.rmi.*;

import java.util.Properties;

/**
* This class is an example of client code that invokes

* methods on a simple stateless session bean.
*/

public class HelloClient {
public static void main(String[] args) {
try {
r
* Get System properties for JNDI initialization
*/

Properties props = System.getProp erties();

JSTORM
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Voateg

/*
* Form an initial context
*/

Context ctx = new InitialContext(props);

r*

* Get a reference to the home object
* (the factory for EJB objects)

*/

HelloHome home = (HelloHome) ctx.lookup("HelloHome");

r*

* Use the factory to create the EJB Object
*

/

Hello hello = home.create();

r*

* Call the hello() method, and print it
*/

System.out.printin(hello.hello());

Vi

* Done with EJB Object, so remove it
*/

hello.remove();

} catch (Exception e) {
e.printStackTrace();

}

< > HelloClient.java
a. EJB ( )
b.

Java -Djava.naming.factory.initial=weblogic.jndi.TengahlnitialContextFactory -
Djava.naming.provider.url=t3:// 17001 HelloClient

JSTORM
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Chapter 5

o
=

EJB Architecture

EJB Architecture
EB
== EB

== EB

=z EB

== EB

=z EB

=z EB

=z EB
=« EB

=« EB

.EB

; , (lowlevel) API

‘Write Once, Run Anywhere’

EB
AM

CORBA
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EJB Architecture Roles

EJB 6
.EB EJB
EJB
.EJB
v (bean provider)
ot (container provider)
EJB (low -level)
v (server provider)
. EJB EJB .
EJB / BEA WebLogic, Sun NetDynamics,
IBM WebSphere, Oracle Oracle 8i, Persistence Software
PowerTier, Inprise Inprise
et (application assembler)

(architect)
(deployment)

v (deployer)

&5 (system administrator)

Scenario

EB EB
&5e Aardvark (integration) . Aard
vark ERP
AardvarkPayrall
. Aardvark AardvarkPayroll
gb-jar
.EB Aardvark Aardvark Payroll
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&5es \Wombat . Wombat
EnmployeeService, EmployeeServiceAdmin, EmployeeRecord
. EmployeeRecord ,
.EB
Wombat EmployeeService, EmployeeServiceAdmin, EmployeeRecord
&5es \Wombat
Wombat AardvarkPayroll Aardvark
Wombat
W
ombat
5 Wombat
EB JsP
HTML (presentation)
. Wombat JsP
525 \Wombat JAR .
gb-jar Wombat Aardvark
AardvarkPayroll JAR
JsP EB . gb-ja
r
(instruction) .EB Wombat
#&5 Acme .Acme EB
.EB Acme EB EB
e ABC )
ABC ERP
. ABC Wombat
ABC Acme EB
.ABC IT Wombat
Wombat .EB
ABC IT Wombat
ABC IT Wombat ABC
ABCPensionPlan
#e ABC IT Acme ABC
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(infrastructure) . IT
Wombat ,

ejh-jar file

&ses Aardvark

JAR file
with JSP pages

Employee
ServiceAdmin

ejb-jar file

\\\ witl asvembly instrig 'ﬁrm.y

Employee
Record

Aardvark
Payroll

depleved
JIP pages

ABC's ERP Svstem

deploved enterprise beany

\ ACME EJB Container _,/l

ABC's pension
plan application

A Webh Server

., 7 \ ACME EJB Server /

s Wombat ABC ACME EB

EJB (Enterprise JavaBeans)

= EB (distributed multi-tier)
.EB

EJB
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at-at
Yoatoat

e

Yot st

sas
e EJB

atat

&5 (view)

EJB
&5 (Enterprise Java Beans)

EJB1.0 1.1 (entity beans) (session beans)

- (entity beans) :

- (session beans) :

- (Deployment Descripter)  JAR
EJB

EJB-JAR : EJB-JAR
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EJB
Entity Beans
v (entity beans)
EJB
ot
javax.ejb.EntityBean
5
javax.ejb.EJBObject ,
EJB
5
EJB , s
javax.ejb.EJBHome
EJB
ot
, (Serializable)
.BJB1.1
&z EntityBean interface
javax.ejb.EntityBean
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public interface javax.ejb.EntityBean implements javax.ejb.EnterpriseBean {
public abstract void setEntityContext (javax.ejb.EntityContext);
public abstract void unsetEntityContext();
public abstract void ejbRemove();
public abstract void ejbActivate();
public abstract void ejbPassivate();
public abstract void ejbLoad();
public abstract void ejbStore();

&5 ¢bCreate()

ejbCreate()
. ejbCreate()

ejbCreate()

- ejbCreate()

ejbCreate()

- ejbCreate() . ej
bCreate()

- ejbCreate()
. EJB
ejbCreate()
create()

- AccountBean ejbCreate()

public AccountPK ejbCreate(String accountlID, String owner) ...

create() . (¢ ejb
)

public Account create(String accountlID, String owner) throws ...

&5 gbFind()
(finder)

JSTORM <24/48>
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(load)
/**
*
*/
public AccountPK ejbFindByPrimaryKey(AccountPK key)
/**
* Enumeration
*/
public Enumeration ejbFindBigAccounts(int minimum)
/**
*/
public OrderPK ejbFindMostRecentOrder()
- ‘ ejbFind’
-' ejbFindByPrimaryKey’
Enumeration
- . ejbCreate()
— AccountBean
public Enumeration ejbFindAllProducty) ...
. (e
)
public Enumeration findAllIProducts() ...
JSTORM <25/48>
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& ejbRemove()

EJB
remove() .
ejbRemove() . ejpbRemove()

&5z EntityContext

EJB

EntityContext
. EntityContext

public interface javax.ejb.EJBContext {
public abstract javax.ejb.EJBHome getEJBHome();
public abstract java.util.Properties getEnvironment();
public abstract java.security.ldentity getCallerldentity();
public abstract boolean isCallerinRole(java.security.ldentity);
public abstract javax.jts.UserTransaction getUserTransaction();
public abstract void setRollbackOnly();
public abstract boolean getRollbackOnly();

getEJBHome()

getEnvironment()

getCallerldentify() =P

isCallerRole() ’
setRollbackOnly ()

getRollbackOnly()

. javax.transaction.User-
getUserTransaction() .
Transaction

public interface javax.ejb.EntityContext
implements javax.ejb.EJBContext {

public abstract javax.ejb.EJBObject getEJBObject();

JSTORM <26/48>
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public abstract java.lang.Object getPrimaryKey();

EJB

getEJBObject()
(loopback)

. ejpLoad() ejbStore()

getPrimaryKey() EJBContext getEJBHome()

EntityContext
EntityBean setEntityContext()
. setEntityContext()
EntityContext . EJB EJB
EntityContext
EJB . EntityContext (static)
EntityContext
EJB , EntityContext

Entity Context
unsetEntityContext()

&z gjblLoad() / gbStore()
(load)

(synchoronization)
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ejbLoad() ( )
ejbStore()

e ejbActivate() / ejbPassivate()

EJB
EJB
ejbActivate()
ejbActivate() . ejbPassivate()
ejbPassivate()
(persistence)
&5 (contai nermanaged)
EJB

v (bean-managed)

EJB ) )
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Yoatoat

obfect. businessMethody...)
throws NoSuchObjectException

does not exist
and

| referenced

ahjectremave()
or

does not exist
and
not referenced

release reference

'l

home.createf.. )

direct delete
or

home removef. )

exists 5, home, findy... ) g exisis

and L-., -rl and

direct

insert homeremovey.. )

or
direct delete

not referenced referenced

A

object. businessMethodf ...}

release reference

createf) action initiated by client
direct delete action on database from outside EJB
< >
- (handle)
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java.rmi.NoSuchObjectException
&5es
. EJB
EJB
EJB
1: nenvinstanced) 11 unsetEntityComaxt])
2: satEntityContext() 2: WM willl garbage collact
and call finalize{)
afoFind()
Activate your bean: Passivate your baan:
ejbCreate() 1: ejbActivatal) 1: ejbStore]) albRemaoval)
2: gibLoad(} 2: ejoPassivate()
elbLoad{) elbStoral)
businass method
< >
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newlnstance() . newlnstance()
setEntityContext(EntityContext ctx)
b
EJB ,
EJB create() , EJB
(EJB )
EJB EJB
EJB )
EJB
create() ejbCreate()
ejbCreate()
ejbCreate() EJB
(identifier) EJB ,
EntityContext , ,
) ) EJB
ejbCreate() ) ejbPostCreate()
, ejbPostCreate() ,
(EJB )
EJB
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, EJB
EJB
ejbActivate()
ejbLoad()
(load)
, EJB
EJB , EJB
ejbPassivate()
, ejbStore()
remove()
ejbRemove()
) EJB
unsetEntityContext() .
, EntityContext
unsetEntityContext()
) . finalize()
EJB
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Session Beans

&5 (session beans)

, (workflow)

e

javax.ejb.SessionBean
. EJB

EJB

public interface javax.ejb.SessionBean
extends javax.ejb.EnterpriseBean {

public abstract void setSessionContext(SessionContext ctx)
throws java.rmi.RemoteException;

public abstract void ejbPassivate()
throws java.rmi.RemoteException;

public abstract void ejbActivate()
throws java.rmi.RemoteException;

public abstract void ejpbRemove()
throws java.rmi.RemoteException;

}
55 setSessionContext(SessionContext ctx)

(gateway)
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import javax.ejb.*;
public class MyBean implements SessionBean {
private SessionContext ctx;
public void setSessionContext(SessionContext ctx) {

this.ctx = ctx;

#e5 €jbCreate()

ejbCreate()
ejbCreate()

ejbCreate()

ejbCreate()
ejbCreate()
ejbCreate()

&5 public void g/bCreate(int i) throws....
create() (" ejb’

public void create(int i) throws ...

&5e5 glbPassivate()
, EJB

ejbPassivate()

& gjbActivate()

ejbActivate()

& ejbRemove()

ejbRemove()
ejbRemove()
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ejbRemove()
ejbRemove()
&5 Session context
EJBContext
EJBContext
getEJBObject()
public interface javax.ejb.SessionContext
extends javax.ejb.EJBContext {
public javax.ejb.EJBObject getEJBObject();
}
EJB
getEJBObject()
, (stateless) (stateful)
v (stateless)
EJB
v (stateful)
(conversational state)’
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) . EJB

EJB ,
EJB

ot st

- (scope)

java.rmi.NoSuchObjectException
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client's method on reference
generates NoSuchObfectException

A

does not exist
~and
referenced

does not exist
and
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