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J2EE 1.3 Topics

—» = J2EE 1.3 Packaging
= EJB 2.0:
—> *EJB 2.0 Interoperability
—> ‘New type of Interface: Local Interfaces
—> ‘New Persistence Manager to handle Container-Managed
Persistence and Relationships
*EJB Query Language (EJB QL)
*New type of bean: Message-driven Bean
*EJB Home Methods
*Dependent Values
= Value-Add Features beyond EJB 2.0 specification
= J2EE 1.3 aspects of Web Components
-Servlets 2.3
*HTTP Session Topics
«JSP 1.2
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J2EE 1.3 Packaging and
EJB Interoperability
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J2EE 1.3 Enterprise Application Packaging

‘/

New in J2EE1.3

EJB
Module
JA

R file

J2EE
Application
.EAR file

DD

Web Client
Module Module
.WAR file

.JAR file

( Enterprise EJB ( ' ' Web ‘ Client Client
Bean DD DD Class DD

DD = Deployment Descriptor
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WebSphere J2EE 1.3 Application Packaging

J2EE

> IBM
«—| Application Application hidlis
Installed .EAR file oo
RAR = i
Schema
Map

Extensions

Schema EJB Web Client
Attributes Module Module Module
.JAR file .WAR file .JAR file
Table

Creation
' Enterprise ( Client Client
- o bp
IBM IBM IBM IBM
Bindings Extensions Bindings Extensions Bindings

DD = Deployment Descriptor
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EJB 2.0 Multi-vendor Interoperability

= EJB 2.0 supports interoperability among EJB
containers from different vendors

= Areas of interoperability addressed by the
specs:
* Remote method invocation
— Data type mapping

— HandleDelegate - allows portable serialization/deserialization of
EJBObject and EJBHome

+ Transaction Interop
* Naming

— CORBA CosNaming APls support
+ Security

— CSlv2
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EJB 2.0 Local Interface
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EJB 2.0: Interface comparison with EJB 1.1
JVM-1 JVM-2
Session
— > ( or Entity
EJB 1.1 Boans
Session
or Entity
Beans
JVM-1 JVM-2
P
Session
Beans ® Local interface: Target EJB and client
» located in same JVM
Session ® Most of the EJB clients in a typical
or Entity application reside in the same JVM
Beans e EJB can provide both remote and local
interface
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Local and Remote Interface Comparison

.Traditional Remote (RMI) . Local Interfaces

Interface extends
EJBLocabbject
==

Interface extendsEJBObject )

Home extends EJBHome Home extends EJBLocalHome

Remote method calls More efficient local calls

Client and EJB need to reside

Location Independent in the same JVM

Parms passed by

Parms passed by value reference

Remote excpt thrown on

methods Regular Java Exceptions

Use regular Java class

Use narrow() to cast
cast

VVVVVVY
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Local Interfaces vs. “No Local Copies”

= WebSphere 3.5.x and 4.0 already "optimize"
local EJB calls

« Through a simplified RMI/IIOP call
+ Through "No Local Copies" setting

= Local Interfaces are conceptually different
 Local access is exposed at the programming model level
+ NOT an administrative option
+ Provide top efficiency for EJB calls, no RMI/IIOP

involved

+ Local/remote transparency is not available
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EJB 2.0: Local Interface Example

Web Browser ?\»

Local

Context ic = new InitialContext();
TransferLocalHome tHome = (TransferLocalHome)ic.lookup(" java:comp/env/ejb/Transfer");

Context ic = new InitialContext();

Object tHomeObject = ic.lookup("java:comp/env/ejb/Transfer");
TransferHome tHome = (TransferHome)

javax.rmi.Portal Object. TransferHome.class);

Remote

Transfer
Session
Bean

===

J2EE Client
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EJB 2.0 Local Interface - Deployment Descriptor
Local Interface defined in EJB Deployment Descriptor (jb-jar.xmi)

<enterprise-beans>
<entity id="Transfer">

<home>com.ibm.examples.mybank.ejb.TransferHome</home>
<remote>com.ibm.examples.mybank.ejb.Transfer</remote>

= <local-home>com.ibm.examples.mybank.ejb.TransferLocalHome</local-home>
<local>com.ibm.examples.mybank.ejb.TransferLocal</local>

</entity>

...and in the EJB client DD:

> <ejb-local-ref id="EjoRef_1">
<description>Account Entity Bean</description>
<ejb-ref-name>bank/Account</ejb-ref-name>
<ejb-ref-type>Entity</ejb-ref-type>
C=—>  <local-home>com.ibm.examples.mybank.ejb.AccountLocalHome</local-home>
E==>>  <local>com.ibm.examples.mybank.ejb.AccountLocal</local>
</ejb-local-ref>
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Tooling Support for Local/Remote Interfaces

Local and/or Remote Interfaces specified when enterprise bean
created with WebSphere Studio Application Developer

™ Local cliert view

Local home interface: Icom.ibm‘mybank.eib.CustomerLoca\Home Package... | Class... |
Local interface: |cum.ibm‘mybank.eib.CusturnerLDca\ Package. .. | Class, ., |

Remate home interface: |l:om.ibm‘mybank.ejh.CustumerHuma Package. .. | Class, ., |
Remote interface: Il:om.ibrn‘mybank.eih.Custnmer Package... | Class... |

Promote methods to Local or Remote existing interfaces

LOmpare witn r |

Replace With »
Restore from Local History, ..
Ente ean 3 omote to Local Interface

a Promote o Local Home Interface
e - Promote to Remote Interface
= TORETNES | Promate taHome Interface
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EJB 2.0 Container-Managed
Persistence Support
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EJB 2.0 - New Container Managed Persistence

= In EJB 1.1, persistent data were defined by Bean’s instance
variables
+_Mostly not enough support persisting relationships with other beans
EJB 2.0 introduces abstract persistence schema
» Concrete implementation up to the container tools and runtime
. gean provider only responsible for defining abstract accessors to persistent
ata
EJB 2.0 CMP bean class
« Bean declared as abstract class
- Persistent fields and relationships defined through abstract accessor
methods (getter/setter)
- Persistence Manager generates concrete implementation of the abstract
bean class
— Based on the XML deployment descriptor and the bean class
Container Managed Relationships (CM
+ Allows multiple entity beans to have relationships among themselves
« Container implements and supdports the relationship
— One-to-One, One-to-Many and Many-to-Many relationships
— Uni- and bi-directional relationships
Advantages:
« More versatile container managed persistence approach
« Opens the door to non-relational data stores
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EJB 2.0: CMP and CMR Example

< Transfer Fund: Create Account
Web Browser Servlet Serviet 0l 9
I

Database Tables:
- \“ Account & Customer

Java Client
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EJB 2.0: CMP Entity Bean Example

Instance Sample CustomerBean code
public abstract class CustomerBeanimplements EntityBean

{

/I**** CMP fields

public abstract String getName();

public abstract void setName(String newName);
i Implements
public abstract String getTaxID();

public abstract void setTaxID(String newTaxID);

public abstract void setCustomerNumber(long s);
public abstract long getCustomerNumber();

/**** CMR fields 1-many relationship to Account
public abstract Collection getAccounts();
public abstract void setAccounts(Collection accounts);

Extends

Concrete Bean Class

(Generated by Persistent
Manager) }

® CMP Entity Bean class isABSTRACT
® No explicit CMP and CMR fields - only abstract Getter/Setter
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EJB 2.0 CMP and CMR - Deployment Descriptor

= CMP/CMR fields defined in EJB Deployment
Descriptor (ejb-jar.xml)

<enterprise-beans>
<entity id="Customer">
<ejb-name>Customer</ejb-name>

<abstract-schema-name>Customer</abstract-schema-name>
<cmp-field id="Customer_number">

field /field

</cmp-field>

<cmp-field id="Customer_name">
field ffield:

</cmp-field>

<cmp-field id="Customer_taxID">
field taxID</field
</cmp-field>
</entity>

</enterprise-beans>
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EJB 2.0: CMR - Example

<relationships id="Relationships_1">

<ejb-relation id="EJBRelation_1">
<ejb-relation-name>CustomerToAccounts</ejb-relation-name>
<ejb-relationship-role id="EJBRelationshipRole_1">
<ejb-relationship-role-name>OwnerOfAccounts</ejb-relationship-role-name>
<multiplicity>One</multiplicity>
<relationship-role-source id="RoleSource_1">
<ejb-name> Customer </ejb-name>
</relationship-role-source>
<cmr-field id="CMRField_1">
<cmr-field-name>accounts</cmr-field-name>
<cmr-field-type>java.util.Collection</cmr-field-type>
</cmr-field>
<ejb-relationship-role id="EJBRelationshipRole_2">
<ejb-relationship-role-name>OwnedAccounts</ejb-relationship-role-name>
<multiplicity>Many</multiplicity>
<relationship-role-source id="RoleSource_2">
<ejb-name> Account</ejb-name>
</relationship-role-source>
</ejb-relationship-role>
</ejb-relation>
</relationships> One-Many Relationship between "Customer™ and "Account”
One Customer can have Many Accounts
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CMP 2.0 Tool Support

= CMP fields defined with EJB creation wizard
in WebSphere Studio Application Developer

= Getters and Setters can be created for Non-
Key fields when the enterprise bean is

created £

Name: | customerhumber

Type: Ijava‘\ang.Long dp Create CMP Attribute | %]

L T pame: | Firsthiame
™ Bramate getter ant Trpe: I]'ava,lang.stving j Browse. .. I
I Promote gettereny | Aray: Dimensions 1|

I” Key field

[V Promote getter and setter methods to remate interface.

[V Promote getter and setter methods to local interface.

goe |
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CMR and Local Interfaces

= "Target" EJB in a relationship must provide Local
Interfaces

*In bi-directional relationships, both EJBs must have Local Interfaces
= CMR accessor methods deal with Local Interfaces

*Must not be exposed on Remote Interfaces

*Remote clients can't get directly to related objects

—Bean provider must add business logic to enable remote accessibility
‘getAccounts()

Customer
Local

Customer
Entity
Bean

Customer
Remote

Account
Entity
Bean

Account
Local

‘getAccounts()
¥
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Tool Support for CMR

Add Relationship

Relationships can only
be created between
Enterprise beans of the
same specification
(Account 2.0 EJB and

Relationship Roles
Create the relationship roles between two enterprise beans.

Uiz Customer 2.0 EJB)
[Mcustomer | [0 — iMany i [ Account”
:
B specifcation view:
Multiplicity settings puee EJECe - SouesE
of One or Many ok name: Role riame:
‘ [account Jeustomer
Multpicy: Multpiciy:
[One =1 [Many :
) = Remove entity
il . B i beans in
HAfok efrencag scemek DMRfedER  relationship when
focoouns I delete called
CMR fiekd type: CMR feld type:
Multiplicity and "\ isva il Colecten I~ | I 2
Navigability allow — Yeseace deeie ™ Cascade delete
access to Entity oreign key | Foreiankey
Beans in the

relationship

<Back | mes>  |[Ensh | cacel |
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Summary

= J2EE 1.3 specification supports adding
Resource Adapter (RAR) files to EAR files

= Local Interfaces are a design decision which
offers benefits in certain situations

= CMP in EJB 2.0 specification leaves
implementation details to the Container and
reduces requirement of tight integration with
datastore

= CMR allows for interaction between entity
beans corresponding to realistic business
relationships
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