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1. Infrastruktur: EJB-Server , EJB-Container , Enterprise Services

2. EJB Objekte: Generated Classes , Bean Instance

3. EJB Interfaces: Home Interface , Remote Interface

4. EJB Clients

EJB-Container

Enterprise Services: Namensdienst, ...

EJB-Server

Client

Home Interface

Remote Interface

bean-methods

create, find

ejbCreate
ejbFind

bean-methods

Bean
Instance

Gener-
ated

Classes

EJBean
EJBean

EJBean

EJBean

$UFKLWHNWXUHOHPHQWH�YRQ�(-%



� ���� 6XQ 0LFURV\VWHPV *PE+6HLWH �

-$9$�'$<6����

(-%�²�6]HQDULR

%HDQ$+RPH�EHDQKRPH�
EHDQKRPH� �ORRNXS�´%HDQ$µ��

%HDQ$�EHDQ�
EHDQ� �EHDQKRPH�FUHDWH�´���µ��
RGHU
EHDQ� �EHDQKRPH�ILQG�´���µ��

UHVXOW� �EHDQ�EXVLQHVV�´���µ��

Client
BeanAHome

BeanARemote

BeanA
Instance

JNDI

2

ORRNXS�´%HDQ$µ��
1 ELQG�´%HDQ$µ��%HDQ$+RPH5HI��

3

FUHDWH�´���µ��

6

EXVLQHVV�´���µ��

4

HME&UHDWH�´���µ��

5

EXVLQHVV�´���µ��
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EntityBeansSessionBeans

%HDQ�7\SHQ

5HSUlVHQWLHUHQ�*HVFKlIWVGDWHQ

� YHUNQ�SIW�PLW�'DWHQEDQN

� ]�%��'DWHQ�HLQHV�%DQNNRQWRV

9RQ�PHKUHUHQ�&OLHQWV�QXW]EDU

� EHVLW]HQ�,GHQWLWlW

3HUVLVWHQWH�2EMHNWH

� ODQJOHELJ
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0RGHOOLHUHQ�3UR]HVVH�	�$EOlXIH

� =XJULII�DXI�'DWHQEDQN

� ]�%��$EIUDJH�GHV�.RQWRVWDQGV

(LQHP�&OLHQW�]XJHRUGQHW

� DQRQ\P
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StatelessStateful

� 7UDQVLHQW

� 0LW�RGHU�RKQH�Å.RQYHUVDWLRQVJHGlFKWQLV́
�&OLHQW�VSH]LILVFKHU�=XVWDQG�]ZLVFKHQ�0HWKRGHQDXIUXIHQ��

PLW�.RQYHUVDWLRQVJHGlFKWQLV�

%HDQ�,QVWDQ]�LVW�JHQDX
HLQHP�&OLHQW�]XJHRUGQHW

NDQQ�ÅSDVVLYLHUẂ �XQG�ZLHGHU�ÅDNWLYLHUW´
ZHUGHQ

RKQH�.RQYHUVDWLRQVJHGlFKWQLV

%HDQ�,QVWDQ]�NDQQ�MHGHP�&OLHQW�I�U�HLQHQ
$XIUXI�]XJHRUGQHW�ZHUGHQ

%HDQ�,QVWDQ]�NDQQ�SUREOHPORV�IUHLJHJHEHQ
ZHUGHQ

SessionBeans

6HVVLRQ%HDQV�
6WDWHIXO�YV��6WDWHOHVV
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Container  managedBean  manged

� 9HUZDOWXQJ�GHV�SHUVLVWHQWHQ�=XVWDQGV�GXUFK�%HDQ�RGHU�&RQWDLQHU�

=XVWDQGVVLFKHUXQJ�GXUFK�%HDQ

%HDQ�3URYLGHU�FRGLHUW�'%�$XIUXIH
�DOV�7HLO�GHU�%HDQ�%XVLQHVV�/RJLF�

=XVWDQGVLFKHUXQJ�GXUFK�&RQWDLQHU

&RQWDLQHU�JHQHULHUW�'%�$XIUXIH
�EHLP�'HSOR\PHQW�

'HSOR\PHQW�'HVNULSWRU�VSH]LIL]LHUW�]X
VLFKHUQGHQ�%HDQ�$WWULEXWH

EntityBeans

(QWLW\%HDQV�
&RQWDLQHU��YV��%HDQ�PDQDJHG
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Primary Key
Class

4

Home
Interface

1

(QWZLFNOXQJVVFKULWWH�6HVVLRQ%HDQ

Remote
Interface

Bean 
Class

Compile .class
files

Deployment
Descriptor

dd.ser

.jar
file

Name:dd.ser
Enterprise-Bean:True
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2QOLQH�6KRSSLQJ���6]HQDULR

Peter

Peter

Stateful
SessionBean

Stateless
SessionBean

suche Buecher
kaufe Buecher

nehme Buch
zeige Inhalt

bearbeite
Auftrag

zeige Inhalt

Ladenbesucher

Warenkorb

Buchlager
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2QOLQH�6KRSSLQJ

nehmeBuch(“111...“, “EJB“)

zeigeInhalt()

create(“Peter“, “XY1“)

Warenkorb als Stateful  SessionBean

remove()

Peter

Peter

Warenkorb
Home

Warenkorb
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�����������������+RPH�6FKQLWWVWHOOH

� (UZHLWHUW�GLH�(-%+RPH�6FKQLWWVWHOOH

� 'HNODULHUW�HLQH�RGHU�PHKUHUH�create �0HWKRGHQ

� (U]HXJW�HLQH�QHXH�%HDQ�,QVWDQ]

� $UJXPHQWH�GLHQHQ�]XU�,QLWLDOLVLHUXQJ�GHV �%HDQV

� 6WDWHOHVV�6HVVLRQ%HDQV�G�UIHQ�NHLQH�create �0HWKRGH�PLW�$UJXPHQWHQ�KDEHQ

package OnlineShopping;

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

public interface WarenkorbHome  extends EJBHome {
 public Warenkorb create (String login, String passwort)

    throws RemoteException, CreateException;
}

1 Home
Interface
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�����������������5HPRWH�6FKQLWWVWHOOH

� (UZHLWHUW�GLH�(-%2EMHFW�6FKQLWWVWHOOH

� 'HNODULHUW�GLH�%XVLQHVV�0HWKRGHQ

� (QWVSUHFKHQG�GHQ�50,�5HJHOQ

� 0HWKRGHQ�P�VVHQ�RemoteException �GHNODULHUHQ

� -HGH�0HWKRGH�KDW�HLQH�HQWVSUHFKHQGH�0HWKRGH�LQ�GHU �%HDQ�.ODVVH

package OnlineShopping;

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

public interface Warenkorb  extends EJBObject  {
public void nehmeBuch(String isbn, String titel)

throws RemoteException ;
public BuchListe zeigeInhalt()

throws RemoteException ;

}

2 Remote
Interface
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�����������������%HDQ�.ODVVH

� ,PSOHPHQWLHUW�GLH�6HVVLRQ%HDQ�6FKQLWWVWHOOH�PLW�IROJHQGHQ�0HWKRGHQ

� VHW6HVVLRQ&RQWH[W�� ²� QDFK�GHP�(U]HXJHQ�GHU�%HDQ�,QVWDQ]

� HME5HPRYH�� ²� YRU�GHP�(QIHUQHQ

� HME$FWLYDWH�� ²� QDFK�$NWLYLHUXQJ

� HME3DVVLYDWH�� ²� YRU�3DVVLYLHUXQJ

� =X�MHGHU�%XVLQHVV�0HWKRGH�GHU�5HPRWH�6FKQLWWVWHOOH�H[LVWLHUW�HLQH�HQWVSUHFKHQGH
0HWKRGH

� =X�MHGHU�create �0HWKRGH�GHU�+RPH�6FKQLWWVWHOOH�PX��HLQH�HQWVSUHFKHQGH
ejbCreate �0HWKRGH�H[LVWLHUHQ

3 Bean
Class

public class WarenkorbImpl  implements SessionBean  {

<< Verwaltungsmethoden (Kontrakt Bean-Container) >>
<< Business-Methoden  >>
<< Konstruktoren  >>

}
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package O nlineShoppi ng;
im port javax. ejb.*;
im port java. rm i.*;

publ ic class W arenkorbI m pl im plem ents Sessi onBean  {
protect ed Sessi onContext f Context ;
protect ed String f Login;
protect ed BuchLi ste fBuchLi ste;

publ ic  voi d   set Sessi onContext (Sessi onContext  cont ext )  throws Rem oteExcept ion
{ fContext  = cont ext ; }

publ ic  voi d   ejbAct ivat e ( )  throws Rem oteExcept ion  { }
publ ic  voi d   ejbPassi vat e  ( )  throws Rem oteExcept ion  { }
publ ic  voi d   ejbRem ove ( )  throws Rem oteExcept ion,  Rem oveExcept ion  { }

publ ic  voi d   ejbCreat e(String login, String passwor t)  throws Rem oteExcept ion,  CreateExcept ion {
if  ( ! checkLogi n(login, passwor t) )

throw CreateExcept ion(“Sie sind nicht  als M itglied registriert!“);
}

publ ic  voi d   nehm eBuch(String isbn,  String titel)  throws Rem oteExcept ion
{ fBuchLi ste.inser t(isbn,  titel); }

publ ic  BuchLi ste   zei geInhal t( )  throws Rem oteExcept ion
{ return fBuchLi ste.clone( ); }

}

Lifecycle-
Methoden

Lifecycle-
Methoden

KonstruktorenKonstruktoren

Business-
Methoden

Business-
Methoden

&RGH�GHU�%HDQ�.ODVVH

“Konversations
gedächtnis“

“Konversations
gedächtnis“
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Enterprise-Bean:True
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������������������'HSOR\PHQW�'HVNULSWRUDeployment
Descriptor

5

BesucherHome

Besucher

BesucherImpl

Shopping/Besucher

TX_BEAN_MANAGED

Name = Visitor
...

Name der Home-Schnittstelle

Name der Remote-Schnittstelle

Name der Bean-Klasse

Name des Home-Objektes

Transaktionsattribute

Umgebungsvariablen

Security Attributes Role: ALL    Method: *

'HSOR\PHQW�'HVNULSWRU�YRQ�%HVXFKHU

Art der Zustandsverwaltung STATELESS_BEAN



� ���� 6XQ 0LFURV\VWHPV *PE+6HLWH ��

-$9$�'$<6����

�������������-DU�'DWHL
.jar-
File

6

BesucherDD.ser

BesucherHome.class

Besucher.class

BesucherImpl. class

WarenkorbDD.ser

WarenkorbHome. class

Warenkorb. class

WarenkorbImpl. class

Manifest
Name: BesucherDD.ser
Name: WarenkorbDD.ser

           ...

Serialisierter
Deployment-
Deskriptor

EnterpriseBean: True
EnterpriseBean: True

OnlineShopping.jarOnlineShopping.jar

EJB 1.1:
META-INF/ejb-jar.xml
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2QOLQH�6KRSSLQJ��������%XFKODJHU

Buch
Bean DB

3

Buch
Bean

Buch
Bean

Objekt-
Attribute

Zeile in
Tabelle

ISBN Anzahl Titel Autor

12-3323 2 EJB-Intro M.B.
32-2421 3 Dummy A.X.
...

buchDaten()
imLagerVorhanden()
reduziereAnzahl()

%XFK�/DJHUDUWLNHO�DOV�(QWLW\%HDQ

Lese -/
Schreibe -

Zugriff

Bean

DB
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�����������������+RPH�6FKQLWWVWHOOH

� (UZHLWHUW�GLH�(-%+RPH�6FKQLWWVWHOOH

� (QWKlOW�]XP�6XFKHQ�XQG�(U]HXJHQ�YRQ�(QWLW\%HDQV�

� HLQH�RGHU�PHKUHUH�create �0HWKRGHQ

� GLH�findByPrimaryKey �0HWKRGH�]XP�$XIILQGHQ�HLQHV�(QWLW\%HDQV�DQKDQG

GHV�3ULPlUVFKO�VVHOV

� HYWO��ZHLWHUH�6XFKPHWKRGHQ��GLH�PLW�GHP�3UlIL[�find �EHJLQQHQ

� HLQH�remove �0HWKRGH

find �0HWKRGHQ�OLHIHUQ�HLQH�RGHU�PHKUHUH�(QWLW\%HDQV�2EMHNWUHIHUHQ]HQ

]XU�FN

1 Home
Interface
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�����������������+RPH�6FKQLWWVWHOOH

package OnlineShopping;

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

public interface BuchHome extends EJBHome {

  Konto create (String isbn, String titel, String autor)
    throws RemoteException, CreateException;

  Konto create (String isbn, int anzahl, String titel, String autor)
    throws RemoteException, CreateException;

  Konto findByPrimaryKey ( BuchPK isbn)
    throws RemoteException, FinderException ;

Enumeration findByAutor (String autor)
throws RemoteException, FinderException ;

}

1 Home
Interface

Liefert eine Menge von
Entity-Bean-Referenzen

zurück

Liefert eine Menge von
Entity-Bean-Referenzen

zurück

Eindeutige Suche durch
den Primärschlüssel

Eindeutige Suche durch
den Primärschlüssel

Legen neue Bean-
Instanz an (und dadurch

Datensatz in DB)

Legen neue Bean-
Instanz an (und dadurch

Datensatz in DB)
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�����������������5HPRWH�6FKQLWWVWHOOH

� (UZHLWHUW�GLH�(-%2EMHFW�6FKQLWWVWHOOH

� 'HILQLHUW�GLH�%XVLQHVV�0HWKRGHQ�ZLH�EHL�6HVVLRQ%HDQV�XQG�VWHOOW�6LH�GHP�&OLHQW�]XU
9HUI�JXQJ

package OnlineShopping;

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

public interface Buch  extends EJBObject  {

public BuchDaten buchDaten () throws RemoteException ;
public bool imLagerVorhanden () throws RemoteException ;
public void reduziereAnzahl () throws RemoteException ;

}

2 Remote
Interface
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� ,PSOHPHQWLHUW�GLH�(QWLW\%HDQ�6FKQLWWVWHOOH�PLW�IROJHQGHQ�0HWKRGHQ

� HME/RDG�� ² SHUVLVWHQWH�%HDQ�$WWULEXWH�DXV�'%�OHVHQ

� HME6WRUH�� ² SHUVLVWHQWH�%HDQ�$WWULEXWH�LQ�'%�VFKUHLEHQ

� VHW(QWLW\&RQWH[W�� ²� QDFK�GHP�(U]HXJHQ�GHU�%HDQ�,QVWDQ]

� XQVHW(QWLW\&RQWH[W�� ² YRU�GHP�(QIHUQHQ

� HME5HPRYH����HME$FWLYDWH����HME3DVVLYDWH��

� =X�MHGHU�create ��XQG�find �0HWKRGH�GHU�+RPH�6FKQLWWVWHOOH�PX��HLQH

HQWVSUHFKHQGH�ejbCreate ��E]Z��ejbFind �0HWKRGH�H[LVWLHUHQ

� =X�MHGHU�%XVLQHVV�0HWKRGH�GHU�5HPRWH�6FKQLWWVWHOOH�H[LVWLHUW�HLQH�HQWVSUHFKHQGH

0HWKRGH

3 Bean
Class������������������%HDQ�.ODVVH
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package OnlineShopping ;
import javax.ejb.*;
import java.rmi.*;

public class BuchImpl  implements EntityBean  {

public BuchPK attrISBN;
public int attrAnzahl;
public String attrTitel, attrAutor;

protected EntityContext fContext;

...
public bool  imLagerVorhanden () throws RemoteException   {

return (attrAnzahl > 0);
}
public void  reduziereAnzahl () throws RemoteException  {

attrAnzahl--;
}
...

}

Business-MethodenBusiness-Methoden

&RGH�GHU�%XFK�.ODVVH

persistente Attributepersistente Attribute

transiente Variablentransiente Variablen
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������������������3ULPlUVFKO�VVHO

� 'LHQW�GHU�HLQGHXWLJHQ�,GHQWLILNDWLRQ�HLQHV�(QWLW\%HDQV�

� =ZHL�%HDQV�PLW�JOHLFKHP�6FKO�VVHO�XQG�+RPH�2EMHNW�JHOWHQ�DOV�LGHQWLVFK��9HUJOHLFK�GXUFK
isIdentical()

� :LUG�GXUFK�HLQH�VHULDOLVLHUEDUH�.ODVVH�PLW�IROJHQGHQ�(LJHQVFKDIWHQ�UHSUlVHQWLHUW�

� $OOH�)HOGHU�GHU�.ODVVH�VLQG�SXEOLF

� 'LH�.ODVVH�VHOEVW�XQG�GHU�REOLJDWRULVFKH�'HIDXOW�.RQVWUXNWRU�VLQG�SXEOLF

� 'LH�0HWKRGHQ�hashCode() �XQG�equals(Object other) �VLQG�LQ�GHU�.ODVVH
LPSOHPHQWLHUW

Primary Key
Class

4

public class BuchPK implements java.io. Serializable  {
public String buchISBN;

public BuchPK() {}
public BuchPK(String isbn) {

this.buchISBN = isbn;
}

}
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public Enumeration  ejbFindAlleBuecher (String autor)
throws FinderException, RemoteException {

Enumeration buchEnum;
try {

Statement stmt = connection.createStatement();
ResultSet rs = stmt. executeQuery ("Select ... from ... ");
stmt.close();
...

} catch (SQLException ex) {
throw new FinderException();

}

return buchEnum;
}

)LQG�0HWKRGHQ

� 6XFKHQ�QDFK�(QWLWlWHQ�LQ�GHU�'DWHQEDQN

� )�U�MHGH�findXXX �0HWKRGH�GHU�+RPH�6FKQLWWVWHOOH�PX��HLQH�0HWKRGH
ejbFindXXX �LPSOHPHQWLHUW�ZHUGHQ

DatenbankabfrageDatenbankabfrage
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� 1DPH�GHU�.ODVVH�GHV�3ULPlUVFKO�VVHOV�����PrimaryKeyClassName �

� /LVWH�GHU�SHUVLVWHQWHQ�)HOGHU����������������ContainerManagedFields �

(QWKlOW�I�U�HLQ�(QWLW\%HDQ�QHEHQ�GHQ�DOOJHPHLQHQ�%HDQ�$WWULEXWHQ�QRFK�IROJHQGH

VSH]LHOOH�$WWULEXWH�

Deployment
Descriptor

5������������������'HSOR\PHQW�'HVNULSWRU
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=XVDPPHQIDVVXQJ

� (-%�LVW�HLQ�6HUYHUNRPSRQHQWHQPRGHOO

� 'HNODUDWLYH�6SH]LILNDWLRQ�GHU�7UDQVDNWLRQVVWHXHUXQJ��6HFXULW\�
=XVWDQGVYHUZDOWXQJ�XQG�3HUVLVWHQ]

� 6HVVLRQ%HDQV

� VWDWHOHVV

� VWDWHIXO

� (QWLW\%HDQV

� EHDQ�PDQDJHG

� FRQWDLQHU�PDQDJHG�SHUVLVWHQFH

� )�U�GLH�8QWHUVW�W]XQJ�GHV�0RGHOOV�EHQ|WLJW�PDQ

� $SSOLNDWLRQVVHUYHU�PLW�(-%�&RQWDLQHU

� &RQWDLQHU�7RROV
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� (-%�6,*��6SHFLDO�,QWHUHVW�*URXS�´(QWHUSULVH�-DYD%HDQVµ�GHU�-DYD�8VHU�*URXS

'HXWVFKODQG

� +RPHSDJH����http://www.mgm-edv.de/ejbsig

� ,QKDOW

� $NWXHOOH�1DFKULFKWHQ�]X�(-%

� %HVWHOOP|JOLFKNHLW�I�U�GHQ�(-%�6,*�1HZVOHWWHU

� 3URGXNW�EHUVLFKWHQ�]X

² (-%�6HUYHU�,PSOHPHQWLHUXQJHQ

² (-%�.RPSRQHQWHQ
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