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Design Patterns for Realizing Object-Oriented Inheritance
in EJB Environment

Si Won Choi'- Soo Dong Kim'™

ABSTRACT

Software development methodology using object-oriented analysis and design techniques for improving productivity and maintainability has
acquired a substantial acceptance in both academia and industry as a fundamental paradigm. Enterprise Java Beans (EJB) is widely used in
both academia and industry because it provides high portability and rapid application development. EJB supports object-oriented paradigm, but
there are several things to consider when designing detail model of object-oriented model or implementing object-oriented model with EJB
model. One of them is inheritance problem. In this paper, we classify the types of class inheritance which is shown upon in object-oriented model
into three types and identify the problems which can happen when implementing the inheritance mechanism with EJB model. And this paper
proposes three patterns for realizing the inheritance in EJB. Moreover, applicable patterns and guidelines for each object-oriented inheritance
types for the proposed patterns are suggested.
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<<Super >>
Component interface
A <<Super >>
Bean Class

<<Super >>
Deployment Descriptor

<<Super >>

Home Interface
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<<Sub >>
Home Interface

<<Syb >> <<Syb >>

Bean Class

<<Sub > Deployment Descriptor

Component interface
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=<<Concrete>>

Student <=<Concrete=>
ExchangeStudent

-id:String MaiorStri
-name:String -exchangeMajor:String

-exchangeAdvisor:String

-major:Strin
Jor.Siring -exchangeGpa:String

-gpa:String e et

-advisor.String

-generatelD:void
+registerForCourse void
+chooseMajorvoid
+dropCoursevoid

-generateiD void
+registetForCoursevoid
+chooseMajorveid
+dropCoursevoid
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<<Abstract=> <zConcrete=»

Person Student
-String name -String major
-8tring ssn -String studentiD
-String hirthdate <} -String schoolName

-8tring address

+8tring makelD(String ssn)

+8tring displayAllCompletionCourse(
+8tring prinfTranscript)

+baalean registetForCourse(Course %)

+voidd makeiD(String ssn)
+String printAllinformation()
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<<<<interface>»>»> <<Contrete»»
Teacher Professor
< -professorD:tring

-dept:String
-major:String
-order.String
-publication:List

+agreeToTeach(c:Course) void
+approveEnroflment(s:Student,¢:Course):boolean

+designateTextbeok(b Textbook,c:Course):void
+defineSyllabus(c:Course): Syllabus
+listPublication().void
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<<intertsce>>
StudentBean Deployment
Descripter

K. Attribute of student
«l;:::-"mo > Operation of student
A Z
<<Interface>> ExStudentBean
Attribute of Student

Attribute of ExStudent

Operation of Student
QOperation of ExStudent

<<intarface>>
ExStudentHome

public interface ExchangeStudentHome extends EJBHome({
public ExchangeStudent create(String ID, String name, -,
String exchangeMajor) throws CreateException,
RemoteException ;
public ExchangeStudent findByPrimaryKey(String primaryKey)
throws FinderException, RemoteException ;
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public interface ExchangeStudent extends Student {
public void chooseMajor (String oldMajor, String newMajor)
throws RemoteException ;
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abstract public class ExchangeStudentBean extends StudentBean{
abstract public String getExchangeGpa() ;
abstract public void setExchangeGpa() ;

abstract public String getExchangeMajor() ;
abstract public void setExchangeMajor(String
exchangeMajor) ;
public String ejbCreate (String name, ---, String
exchangeMajor) throws CreateException { -
setName(name) ;

setExchangeMajor(exchangeMajor) ;
return null ;
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<ejb-jar>
<enterprise-beans>
<entity>
<abstract-schema-name> ExchangeStudentBean
</abstract-schema-name>
<cmp-field>
<field-name> id </field-name>
</cmp-field>
<cmp-field>
<field-name> name </field-name>
</cmp-field>
<cmp-field>
<field-name> exchangeAdvisor </field-name>
</cmp-field>
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public interface StudentHome extends EJBHome {

public Student create (String studentID, String name, ' ,
String exchangeMajor) throws CreateException,
RemoteException ;

public Student findByPrimaryKey (String studentld) throws
FinderException, RemoteException ;

public Student findByExchangeStudentld (String
exchangeStudentld) throws FinderException,
RemoteException ;
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public interface Student extends EJBObject {

public void generateld (String ssn) throws RemoteException ;

public void registerForCourse (String newCourse, String
newld) throws ProcessingErrorException, RemoteException ;

public void dropCourse (String newCourse, String newld)
throws RemoteException;

public void chooseMajor (String newMajor) throws
RemoteException;

public void chooseMajor (String oldMajor, String newMajor)
throws RemoteException;
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abstract public class StudentBean implements EntityBean {

abstract public String getExchangeMajor( );
abstract public void setExchangeMajor (String
exchangeMajor),

public String ejbCreate (String id, String name, String ssn, - )
throws CreateException {
setExchangeAdvisor (exchangeAdvisor) ;
setExchangeMajor (exchangeMajor) ;

}
public void chooseMajor (String newMajor) {
setMajor (newMajor);
System.out.println (newMajor + is selected.) ;
}
public void chooseMajor (String oldMajor, String newMajor)
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<ejb-jar>
<enterprise-beans>
<entity>
<ejb-name> Student </ejb-name>
<persistence-type> Container </persistence-type>
<cmp-field> <field-name> exchangeMajor
</field-name> </cmp>
<query>
<query-method> <method-name>
findByExchangeStudentld </method-name> -
</query-method>
<ejb-ql> <!{CDATA[SELECT OBJECT(a) FROM
StudentBean AS a WHERE a.studentld = ?11]>
</ejb-gl>
</query>

</ejb-jar>
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public interface ExchangeStudentHome extends EJBHome {

public ExchangeStudent create(String studentld, -~ , String
exchangeMajor) throws CreateException, NamingException,
RemoteException ;

public ExchangeStudent findByPrimaryKey (String
exchangeStudentld) throws FinderException,
RemoteException ;
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public interface ExchangeStudent extends EJBObject {
public void chooseMajor (String oldMajor, String newMajor)
throws RemoteException ;
public void registerForCourse (String newCourse, String
studentld)
throws CreateException, NamingException,
RemoteException, FinderException, processingException ;
public void dropCourse (String newCourse, String studentld)
throws CreateException, NamingException,
RemoteException,
FinderException, processingException ;
public void chooseMajor (String newMajor) throws
RemoteException ;
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abstract public class ExchangeStudentBean implements
EntityBean {

public String ejbCreate(String studentld, String name, Strin

ssn, -+ ) throws CreateException, NamingException,
RemoteException{

StudentHome studentHome ;

Context ctx = new InitialContext() ;

studentHome = (StudentHome) PortableRemoteObject.nar
row (ctxlookup (StudentHome), StudentHome.class) ;

studentHome.create (studentld, name, major, gpa, advisor) ;

setExchangeStudentld (exchangeStudentld) ;

setExchangeMajor (exchangeMajor) ;
}
public void registerForCourse (String newCourse, String
studentld) throws CreateException, NamingException,
RemoteException {
StudentHome studentHome ;
Context ctx = new InitialContext() ;
studentHome = new Initial Context() ;
studentHome = (StudentHome) PortableRemoteObject.nar
row (ctxlookup(StudentHome), StudentHome.class);
Student student = studentHome.findByPrimaryKey
(studentId) ;
Student.registerForCourse (newCourse, studentld) ;
System.out.println (studentld + Student is registered to +
newCourse) ;
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<ejb-jar>

</enterprise-beans>

<relationships>
<ejb-relation>
<ejb-relation-name> Student-ExchangeStudent
</er relation-name>

<multiplicity> one </multiplicity>
<relationship-role-source> <ejb-name>
ExchangeStudent </ejb-name>

</relationship-role-source>

<cmr-field> <cmr-field-name> student </cmr-field-name>

</cmr-field>

</ejb-relationship-role>

<er relationship-role>

<multiplicity> one </multiplicity>
<cascade-delete/> <relationship-role-source>
<er name> Student </ejb-name>

</e1b jar>

(2239 12)= 2@ty vle) wA7les oA ejb-jar
Bdo|th ejbjar UL Wo] £AI wive #AE %Y
gt A9 AN E di=s F52 FEaAT, £4L
FHESHA & 71golth. R8P ejb-jardl A= )
Aol £4ET <cmp-field>2 Aosta 49 W9 £4E

<

A o)EtA] ket w3 mEstA ] Hlo] AAHE u FA
A 44 S92 49 B 0 g Q) Ao
o] <relationships>& gl 44
g4 We 1:1 #Aolz
¥i3la gk w3k u_:@}'d-xg
Al B Z g W

o

SR a0h S W A RTE FA *—}Zﬂ T A

238 9} weblogic-rdbms-jar 3} o)
th o] Y uE A £47 vo|gmo]2e HHE



160 §2XMElES2l=FX D M11-DA M1z=(2004.2)

JAANA T FE(fileld-map)F do|gHo] A~ L7
#AAZE Fdsle FEOE TAEY <foreign-key-column>
HEL diojguo]~ EolEe] HA2FE A F &
ol o},

<weblogic-rdbms-jar>
<weblogic-rdbms-bean>
<ejb-name> ExchangeStudent </ejb-name>
<data-source-name> dataSource-oraclePool
</data-source-name>
<table-name> ExchangeStudent </table-name>

<field-map> <cmp-field> exchangeMajor </cmp-field>
<dbms-column> exchangeMajor </dbms-colurnn>
</field-map>
<weblogic-rdbms-bean>
<weblogic-rdbms-relation>
<relation-name> Student-ExchangeStudent </relation-name>
<weblogic-relationship-role> <relationship-role-name>
ExchangeStudent-Has-Student </relationship-role-name>
<column-map> <foreign-key-column> studentld
</foreign-key-column> <key-column> studentld
</key-column> </column-map>
</weblogic-relationship-role>
</weblogic-rdbms-relation>
<create—-default-dbms-tables> True
</create-default-dbms-tables>
</weblogic-rdbms-jar>
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