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Chapter 10

Persistence

(state)
(persistent) . Persistence
J2EE (
(persistent data)
Persistence
, /
persistence
persistence
CMP BMP
Persistence CMP(Container-managed
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Container-managed persistence(CMP)

&& CMP persistence EB
&e CMP . pe
rsistence EB ,
deployment EB
) persistence
.CMP
,CMP
#e CMP BMP
, CMP
join
,CICS IMS . CMP
&z CMP| imitations: CMP
.(2000-08-02 J2EE Server
SUN'’s Release Note EB )

- Container-managed field

- (underlying database)
container-managed field field

method container-managed filed

- container-managed field
item )
item consistency

- Application Deployment Tool ejbCreate, ejpRemove, ejbLoad, ejbStore
method SQL . SQL

- SQL (stored procedure)
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-“ Create Table” SQL , SQL

- SQL

- SQL

SQL

Cloudscape / Oracle / Microsoft SQL Server
Bean-managed persistence(BM P)
&z BMP persistence
,EB
BMP persistence S

QL .

&= BMP persistence
BMP CMP
Vet BMP
& BMP
, join
BMP
CMP
,BMP

== BMP CMP , BM

P

entity
, finder method
flexibility
Object Interaction Diagram(OI D)
&5 Object Interaction Diagram (instance)
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(interactions)

oD “ container-provided classes”
, tool

&5 Entity (Object)
BMP entity

OID of Creation of an entity object with bean-managed persistence

container-provided classes

client EIB EJB container entity  synchro- | instance transaction database
Home Object context  nization service
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CMP entity
OID of creation of an entity object with container-managed persistence
container-provided classes
client EIB EIB container instance synchro- | instance transaction database
Home Object context  nization service
I I I I I I I I
| _iu'.-u.\_n'n|1.~uu1id11.l,'ac:'I'Janq!ulion.hugin{} | | | | |
f f f f f f .! |
| | | | | | |
| reate(angs) | | | | | | |
create{args
——— | | | | | |
l ejhC |'ulLllc[n|'g.~} ! ! l l l
| | | | " | |
| | | | | |
| | | | | | |
| extract container-managed fibld | | | |
| il R Safaiuinied st g | |
| create gntity representation in DB | | |
| | | | [register resource manager
| | | | |
| new | | | | |
| —-‘ | | | | |
| | | | | |
| ejbPospCreate(args) | | | |
| | | | | |
| N | | | |
| el | p‘ | | |
| | | | | |
| ri.‘j_j,i:s[L‘k'S)']'lC]'ll'i‘Jn\ﬁ:‘l[iﬂﬂ[.‘i_\-‘]ldh ronizatior]) | | |
| I I I I | |
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| business method | | | | | |
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< > CMP (0]]D)
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Passivating and Activation
&z BMP Passivation and Reactivation
OID of passivation and reactivation of an entity bean instance with bean-managed persistence
container-provided classes
client EIB EIB  container instance synchro- | instance transaction database
Home  Object context  mization service
I I I I I
| | | | |
| business method | O | |
| husch method |
| | .1 |
| | | |
| | I | |
| | gjbStore() |
| | . |
| | write state to DB
| |
| | gjbPassivate() | |
| | ’l |
| | |
| | | |
| | | | |
| | | | |
| business method | | |
ejbActivate()
| i |
| | |
| | | |
| ejbLoad() |
| | read state from DB |
| |
| | | |
| busingss |mulhnd | |
| | .I |
| | |
| | | |
business method
P business |mclhnd | |
| | 'l |
| | |
| | | |
| | | | |
< > BMP 0][p]
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CMP

Passivation and Reactivation

container-provided classes

OID of passivation and reactivation of an entity bean instance with CMP

client EIB EJB  container insiance synchro- | instance transaction database
Home  Object context  nization service
I I [ I I
| | \ | |
| business method | | |
| lminc‘a's method |
| | 1 |
| \ | |
| | \ | |
| | ejbStore() .i |
| | |
| | extract container-managed fields |
| | update entity state in DB H |
| | | ™
| | ejbPassivate() | |
| | 'l |
| | |
| | \ | |
| | \ | |
| business method ) N | |
| c_|h.-\c11\-1113¢] |
‘
| \ 1 |
read entity state from D
[ I entily state from DB [ I
| tcont  field | "]
set container-managed fields
A I e e m e = -l |
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| ejbLoadi)) .i |
| \ |
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T
| \ 1 |
| business method | | | |
businessimethod | |
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I [ I I
< > CMP OID
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Committing
&z BMP commit protocol
OID of transaction commit protocol for an entity bean instance with bean-managed persistence
container-provided classes
client EJB EJB  container instance synchro- | instance transaction database
Home  Object context  nization Service

I ) - . ) I I I I

 Javax transaction.User Transaction.commit() | | |

| |

| |

| _ _ |

| write state jp DB

| *

| | prepare _ |

| | | .

| | | commit

: ! a1'1c1'{'n|11|lxlcliml{:,mtuﬁ |

| | |

| Option A: | mark nnl registered |

| I |

| Option B: | mark “imfalid state” |

| | |

| I i |

| Option C: ejbPassivafe() |

| | |

| | |

| | |

I I I I

< > BMP commit protocol OID
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CMP commit protocol
OID of transaction commit protocol for an entity bean instance with container-managed persistence
confainer-provided classes
client EIB container entity  synchro- | instance transaction database
Home context  nization service

[ . o . . | | | |
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| beforeCpmpletion() |
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| ejbStore() |
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| | | prepare

| | | commit
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< > CMP commit protocol OID
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(Next)

v BMP
( 3 option commit option

)

OID of start of transaction for an entity bean instance with bean-managed persistence

container-provided classes

client EIB EJB container instance synchro- | instance transaction database
Home Object context  nization service

javax transact inn.[.lﬁm"[']JIansactinn.hcgin[ )

T
business method »

Option A: || do nothing
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Option B: | eibLoad()

read state from DB
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Option C: ejbActivate()

ejbLoad()

read state from DB
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|
|
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|
[
|
|
|
|
|
|
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new |
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business method
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|
|
|
|
i
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Vot 1 CMP
( 3 option commit option
OID of start of transaction for an entity bean instance with container-managed persistence
container-provided classes
client EJB EJB container entity synchro- | instance transaction database
Home  Object context mzalion service
I [ [ I
! _i;n-u.x.trnlmscl'um.l,'hcr"I'tJIanaauliﬂn.hugin{} ! !
I T T T
| business method - | |
| i i
Option A: ]
| ! do nothing | |
| | |
| | |
| Otion B read state from DB | |
ption B:
| | |
| | |
| set container managed fields | '._l
| . | |
| gjbLoad() |
| | .*
! Option C: | ejbActivate() ! !
| I b‘
| read entity state from DB ! )
| | |
| | | register resolirce manage
| | |
set container managed fields
| et contaiper man gecles. Fee o
| : | | |
ejbLoad()
| - |
| | | |
| | | |
new
| | |
| | |
[ EL‘githfS}']IC]II'Uniﬁalim'l[H)‘[]Ch]|0l]i/.i!lic)l]] | |
| | | .1 |
| business method | | l |
| i .l I |
| | I |
| | | I |
| business method | | | I |
| .'I business method | .‘ | |
| | | | |
| | | | 1 |
< > CMP oD
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entity (Object)
== BMP
OID of removal of an entity bean object with bean-managed persistence
container-provided classes
client EIB EIB container entity  synchro- | instance transaction database
Home  Object context  nization service
| | | |
| removel( ) | | |
| |
| ejbRemove() | remove representation|
| ‘ in DB
| | |
| | | |
< > BMP OID
CMP
OID of removal of an entity bean object with container-managed persistence
container-provided classes
client EIB EJB container entity  synchro- | instance transaction database
Home Object context  nization service
| | | |
| remove() | | |
) | |
| glbRemove() .I |
| remove representation in DB | |
| |
| |
| | | |
< > CMP oD
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Entity
e BMP finder method

OID of execution of a finder method on an entity bean instance with bean-managed persistence

container-provided classes

client EIB EIB container entity synchro- | instance transaction database
Home  Object context  nzaton service

|

| | |
[ find<METHOD}args) |
|

|
¢jbFifd=METHOD>(args)

|
|
|
|
|
|

|

| search DB
|
|
|

|
|
|
|
i
i
|
|

< > BMP finder method oID

e CMP finder method

OID of execution of a finder method on an entity bean instance with container-managed persistence

container-provided classes

client EIB EJB container entity synchro- | instance transaction database
Home Object context  nization service

| | |
| | |
| find=METHOD}(args) |
|
|

searcll DB
|

new

< > CMP finder method OID
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(pooal) /
&5 (pool)

OID of a container adding an instance to the pool

container-provided classes

EIB EIB container entity synchro- | instance transaction database
Home Object context  nization service

new

new

setl inti[yk'un[m[[ ec)

X X

< > (0][n]

&5 (pool)

OID of a container removing an instance from the pool

container-provided classes

EIB EIB  container entity synchro- | instance transaction database
Home Object context  nization service

I
|
unsc[[Ln‘it).-(‘nmc;-;l[: ’i
|
|
|
|
|
I

< > OID
e [3F] [3- ] lifecycle “does not e
Xist’ “pooled” sequence
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CMP

CMP

&5es
e , (
), (property)
ey
, (Persistence) . ,

Yot st

ot st ,

e EJB

rs EB

e Product

(row)

3 ( : . ) :
3 (productld, Description, Price)

( , ,
) method

Persistence CMP
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71 CMP (product)
3 1 client program
: Product.java
: ProductHome.java
: ProductEJB.java
Client program
ProductClient.java
s CMP BMP
CMP
BMP .CMP /
. Application Deployment Tool QL
tool
conta
iner-managed field
&5z Container-managed field
ProductEJB.class container-managed
field
public String productid;
public String description;
public double price;
ProductEJB
. container-managed field Application
Deployment Tool (J2EE , Deploy tool
New Enterprise Bean Wizard Entity tab).
Container-managed field public
Java serializable
Java primitive
Application Deployment Tool , container-managed
filed primary key field
JSTORM <21/125>
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5
Enter
prise bean . bean
method
method ,
method
et (set) (get)
(set)
(get) method . setter getter
(properties)
(underlying data)
Product 3 method .
price setPrice() getPrice(),
Description getDescription() method

import javax.ejb.EJBObject;
import java.rmi.RemoteException;
public interface Product extends EJBObject
{
public void setPrice(double price)
throws RemoteException;
public double getPrice()
throws RemoteException;
public String getDescription()

throws RemoteException;

< > Product.java
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method
L EB L
create method finer method . Creat
emethod product , finder
method 3
EJB javax.gjb.CreateException CMP
&5es create method
0 create method(
entity J) . create method
entity (state)
create method
create method throws java.rmi.RemoteException javax.ejb.-
CreateException s
Exception
ProductHome.java create method
public Product create(String productld, String description,
double balance) throws RemoteException, CreateException;
create method
entity
ProductHome home =
(ProductHome)PortableRemoteObject.narrow(objref,
ProductHome.class);
Product duke = home.create("123", "Ceramic Dog", 10.00);
System.out.printin(duke.getDescription() + ": " + duke.getPrice());
import java.util.Collection;
import java.rmi.RemoteException;
import javax.ejb.*;
JSTORM <23/125>
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public interface ProductHome extends EJBHome

{
public Product create(String productld, String description,

double balance) throws RemoteException, CreateException;

public Product findByPrimaryKey(String productld)

throws FinderException, RemoteException;

public Collection findByDescription(String description)

throws FinderException, RemoteException;

public Collection findinRange(double low, double high)

throws FinderException, RemoteException;

< > ProductHome.java

&& ProductEJB CMP

& ¢bCreate Method

ejbCreate method container-managed field
method null CMP
. ejbCreate method
container-managed field

ProductEJB.class ejbCreate method

public String ejbCreate(String productld, String description,

double price) throws CreateException

if (productld == null) {

throw new CreateException("The productld is required.");

this.productld = productid;
this.description = description;
this.price = price;

return null;

&= €jbRemove method

JSTORM <24/125>
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remove method s ejpbRemove method
. ejpRemove ,
(row) . ,
(exception)

ejbRemove
method . ProductEJB
ejbRemove method
&% €jbLoad method
(row)

(select)

container-managed field

ejbLoad method

ejbLoad method . ,
method
, ejbLoad method
method (

)
&e5 e/bStore method

ejbStore method
Container-managed field

(row)

container-managed field

ejbLoad method ejbStore method
, container-managed field

ejbStore method . s
ejbStore method

&& Finder methods

Product finder method

public Product findByPrimaryKey(String productld)

throws FinderException, RemoteException;

public Collection findByDescription(String description)

throws FinderException, RemoteException;
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public Collection findInRange(double low, double high)

throws FinderException, RemoteException;

ProductEJB CMP ,  finder method
. Application Deployment Tool
(row) SQL findByPrimaryKey
method . tool findByDescription findiInRange
method . ,
method select SQL where
Deployment
#5E
CMP Application Deployment Tool create table
SQL .
, ProductEJB SQL
«( , constraint name
. SQL )
ProductEJBTable “ ProductEJBTable” )

CREATE TABLE "ProductEJBTable" (
"description" VARCHAR(255) ,
"price” DOUBLE PRECISION NOT NULL ,
"productld” VARCHAR(255),
CONSTRAINT "pk_ProductEJBTable"
PRIMARY KEY ("productid”) )

EJB (deploy)
create table SQL . s

uninstall EJB drop

J2EE Server deployment

Application Deployment Tool entity bean  Entity
Entity Deployment Settings

Deployment Settings “ Create Table on Deploy”

¥ at st
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import java.util.*;

import javax.ejb.*;

public class ProductEJB implements EntityBean
{

public String productld;

public String description;

public double price;

private EntityContext context;

public void setPrice(double price)

{ this.price = price; }

public double getPrice()

{ return price;

}

public String getDescription()

{ return description;

}

public String ejbCreate(String productld, String description,

double price) throws CreateException

if (productld == null) {

throw new CreateException("The productld is required.");

this.productld = productld;
this.description = description;
this.price = price;

return null;

public void setEntityContext(EntityContext context)
{

this.context = context;

public void ejbActivate()

JSTORM <27/125>
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productld = (String)context.getPrimaryKey();

public void ejbPassivate()
{
productid = null;

description = null;

public void ejbRemove() { }

public void ejbLoad() { }

public void ejbStore() {}

public void unsetEntityContext() { }

public void ejbPostCreate(String productld, String description, double
balance) {}

} // ProductEJB
< > ProductEJB.java

Primary Key
&z Primary key  bean ,
(container context)
.CMP primary key  bean

&5 Product Primary key ,
product primary key  String productld
javalang.String primary key
e ,
primary key ,
primary key . primar
y key . , primary key  primitive type pri
mary key
, bean  finder method
&5 Primary key RMI-11OP
, primary key primary key
hashCode() equals(Object other)
method
&5 Product primary key

) primary ke
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y hash has
h code
import java.io.Serializable;
public class ProductPK implements java.io.Serializable
{
public String productld;
public ProductPK() {}
public ProductPK(String _Id)
{
productld = _Id;
}
public boolean equals(Object obj)
{
if (obj == null || !(obj instanceof ProductPK)) {
return false;
}
else if ( ((ProductPK)obj).productld.compareTo(productid)
=0 ) {
return true;
}
else {
return false;
}
}
public String hashCode()
{
return productld;
}
k
< > ProductPK.java
Deployment Descriptor
&5 6 Sample BMP deployment descriptor
JEE Enterprise bean  deploy
CMP
J2EE
CMP deployment descriptor
JSTORM <29/125>
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Voatot

Enterprise bean ,
6 sample

Javac —classpath %CPATH% Product.java
Javac —classpath %CPATH% ProductHome.java

Javac —classpath %CPATH% ProductEJB.java

Yoatoat

J2EE Server Cloudscape DBMS
DB

cloudscape - start

CMP Deployment descriptor
, CMP

& Application Deployment Tool
J2EE Application Deployment Tool

j2ee —verbose

deploytool ( command shell )

Tool [New Enterprise Bean Wizard]

6 ProductEJB CMP

&5e5 [Genera Didog Box]

[Entity]
[Display Name] ProductBean

JSTORM
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e [Entity Settings Dialog Box]

. Generd Settings
>

[Container-managed Persistence]

container-managed field

productld
description
price

[Primary Key Class]
primary key

[Primary Key Field Name]

java.lang.String -,

String
productld

JSTORM

<31/125>



Enterprise Java Beans 4 Issued by: <

Revision: <1.0>

, >
<2000/9/7>

' Sinca s oan eniyBaan, pleass peovise B prirney by o e and e ap kel Teld nane.
Hyhu ana taing cameine-mane3ad persinkancd, plexsd chorsa which faloeyousnud ik paraisiad
0 0B o S a1
71 Bean-Kanaged Frrssience
‘m Comiaiser -Mesaged Parsistanco
il productld
||.-_ dhsr T g
[¥¥ e
Palimiany by lass:
fawa lare 'S_hlrg
Paimary Feey Held Plame:
G T feanirast
| hem | canct  <mack | meas || Fesn
< . Entity Settings >
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getDescription
setPrice
getPrice

@ Bean Wieard - Ta 1 M o e
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< . Transaction Management >
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## Deployment Setting
Application Deployment Tool ProductBean Entity
Entity [Deployment Settings]

Hication Depfoymest Tosd: Prnduct&pp
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< . Application Deployment Tool — Entity Tab >
[Database JNDI Name] jdbc/Cloudscape
“ Create Table on Deploy”
[Generate SQL Now]
3 Deployment Settings
-Database Settings
OK
Database JNDI Hame:
|jdbcICIOudscape | sl
User Name: Password: Help

-Datal Tahle

[+] Create Table on Deploy
[¥] Delete Table on Undeploy

-S0L for Databhase Access

iGenerate SQL Nuw

E.B Methou: S0l Statement:
findByDescription{java
findlnRangeidouble pg
ejbStore i
ejbCreate

ejbRemove

findByPrirnarykiey
ejblLoad
Table Create

—IIE
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< . Deployment Settings >
Cloudscape SQL
. [OK]
E&3 SOL Generator [x]

ﬁ_ Generating SQL for database: DEMS:cloudscape
< . SQL Generator >
findByDescription findiInRange method SQL where
. [OK]

[= Provide findar

IF;

SN e e el Biaa Al

Plasa provite the S0OL WHERE clauss for the fellowing iader methocs:
Mt ERpbE=S 5 b i, Fa . SAT gy peadamesen 1)

il Rangedil oulde parmmeter 1, toublie parameter 2

o]

< . Provide finder SQL >
EJB method findByDescription method , SQL select
select “ WHERE “ description” = ?1” where

«( .?1 finder method
)

EiDeployment Settings
Database Settings o
Datahase JNDI Hame:
|jdbc!0|0udscape | e
User Name: Password: Help

Database Tal

vl Create Table on Deploy

[w] Delete

S0OL for Datal

hile

Table on Undeploy

hase Access

Generate SQL Now
E.JB Methoul: S0l Statement:
findByDescriptinnijava SELECT "productld” FROM "ProductEJBTable”
findinRangetdouble p WHERE "description” = 71
ejbStare
ejbCreate

ejbRemove

ejbLoad

findByvPrirmarvkey

Table Create

B

<

. Deployment Settings
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EJB method findiInRange method , SQL select
select “ WHERE “ price” BETWEEN ?1 AND ?2” WHERE
( 21 7?2
)
[&2Deployment Settings
Database Settings
OK
Database JNDI Name:
|jdbcICIOudscape | el
User Name: Password: Help

Database Table

v] Create Table on Deploy Deployment Settings

[+ Delete Table on Undeploy

S0L for Database Access

Generate SOL Now

EJBE Method: SOL Statermnent:

findByDescription{javal SELECT "productld” FROM "ProductEJBTable”
findinRange(double p WHERE “price” BETWEER 71 AND 72
ejhStore
ejbCreate
ejibRemoave
findByPrimarykley
ejbLoad

Table Create |—|

< . Deployment Settings >

[OK]

&5es JPEE deployment
[Return Client Jar]

JSTORM <35/125>



Enterprise Java Beans 4 Issued by: < , , , >
<2000/9/7 >

Revision: <1.0>

Deploy ProductApp — Introduction

Pleasze zelect the serwer that wou want to deploy the application

Productépp to

Target Server:

localhost

The server can send back a client JAR file. It contains the esxtra
EIMI/IIOP stub classes that client applications written to access
this application will need at runtime.

[w] Return Client Jar
Client JAR File Name:
|Jides\ejblexampleslpruduan’rUductAppCIienl.jar|| Browse...

< . Introduction
ProductBean [JNDI Name] MyProduct

EaDeploy ProductaApp — JNDI Names
Refarenced By ComponentReference Marme JMDI Mame
|ProductBean ImtyProduct |

Help Cancel || < Back || Nex't->'

< . JNDI Names >
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E\%Depluyment Progress

8 &

Progress:

Contacted Server..

Application Product&pp transferred

Froducttpp has 1 ejbs, Dweb components to deploy
Dieplaving Ejbs ...

Fracessing beans ..

Generating wrapper code for ProductBean

Compiling wrapper code

Compiling RMI-IIOF code ..

making client JARs ...

making semer JARS

Deployment of Productipp is complete.

Client code for the deployved application Productdpp saved to Clla

oK |

< . Deployment Progress >
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Client Program
& JNDI Context
Context initial = new InitialContext();
&2 MyProduct  Enterprise bean
Object objref = initial.lookup("MyProduct");
#5E
ProductHome home = (ProductHome)PortableRemoteObject.narrow(objref,
ProductHome.class);
&5
Product duke = home.create("123", "Ceramic Dog", 10.00);
duke = home.create("456", "Wooden Duck", 13.00);
duke = home.create("999", "lvory Cat", 19.00);
duke = home.create("789", "lvory Cat", 33.00);
duke = home.create("876", "Chrome Fish", 22.00);
e method
System.out.printin(duke.getDescription() + ": " + duke.getPrice());
duke.setPrice(14.00);
System.out.printin(duke.getDescription() + ": " + duke.getPrice());
&5 finder method
Product earl = home.findByPrimaryKey("876");
System.out.printin(earl.getDescription() + ": " + earl.getPrice());
Collection ¢ = home.findByDescription("lvory Cat");
¢ = home.findInRange(10.00, 20.00);
import java.util.*;
import javax.naming.Context;
import javax.naming.InitialContext;
JSTORM <38/125>



Enterprise Java Beans 4 Issued by: <
Revision: <1.0>

1 ’

, >
<2000/9/7>

import javax.rmi.PortableRemoteObject;

public class ProductClient
{
public static void main(String[] args)
{
try {

Context initial = new InitialContext();
Object objref = initial.lookup("MyProduct");
ProductHome home

=(ProductHome)PortableRemoteObject.narrow(

objref, ProductHome.class);

Product duke = home.create("123", "Ceramic Dog", 10.00);
System.out.printin(duke.getDescription() + " "

+ duke.getPrice());
duke.setPrice(14.00);
System.out.printin(duke.getDescription() + " "

+ duke.getPrice());
duke = home.create("456", "Wooden Duck", 13.00);
duke = home.create("999", "lvory Cat", 19.00);
duke = home.create("789", "lvory Cat", 33.00);
duke = home.create("876", "Chrome Fish", 22.00);
Product earl = home.findByPrimaryKey("876");
System.out.printin(earl.getDescription() + ": "

+ earl.getPrice());

Collection ¢ = home.findByDescription("lvory Cat");

Iterator i = c.iterator();

while (i.hasNext()) {
Product product = (Product)i.next();
String productld = (String)product.getPrimaryKey();
String description = product.getDescription();
double price = product.getPrice();
System.out.printin(productld + ": " + description

+"" + price);
}
¢ = home.findinRange(10.00, 20.00);

i = c.iterator();
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while (i.hasNext()) {
Product product = (Product)i.next();
String productld = (String)product.getPrimaryKey();
double price = product.getPrice();
System.out.printin(productld + ": " + price);

}

} catch (Exception ex) {
System.err.printin("Caught an exception." );

ex.printStackTrace();

< > ProductClient.java
ProductClient

wample s R e oy tEE_HORE:!

dbBexamplesPpeeduct Fjavae —clazgpach “CPATH: P

2 1 hdo s Wgudide cWe jhEexasmplecBpradock ¥ jaus

arplestpraduct
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BMP
BMP
s 92 CMP
CMP
e
BMP
.CMP
. BMP
asas ? CMP
BMP
ez CMP BMP
CMP BMP
, persistence
, API
CMP BMP
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CMP BMP
CMP
method method (life cycle
method ) , BMP
finder method method
Home inteface method
method
connection  SQL
Enterprise bean
bean
, CMP BMP
ProductClient
BMP 3
Product.java ? ( )
ProductHome.java ? ( )
ProductBmpEJB.java ? ( )
&5 import
BMP SQL import
r
* productEJB.java import API
*/
import java.util.*;
import javax.ejb.*;
r
* productBmpEJB.java API
*/
import java.sql.*;
import javax.sql.*;
import javax.naming.*;
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Yoatoat

CMP DB , BMP

r

*
*/
private Connection con;

private String dbName = "java:comp/env/jdbc/AccountDB";

e method

method CMP method

e method
method

public Product create(String productld, String description,

double balance) throws RemoteException, CreateException;

public Product findByPrimaryKey(String productid)

throws FinderException, RemoteException;

public Collection findByDescription(String description)

throws FinderException, RemoteException;

public Collection findinRange(double low, double high)

throws FinderException, RemoteException;

ejbCreate() method bean DB
(row) . , CMP
ejbCreate() null , BMP primary key

try {
insertRow(productld, description, price);
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} catch (Exception ex) {

throw new EJBException("ejbCreate: " + ex.getMessage());

return productld;

finder method
method

public String ejbFindByPrimaryKey(String primaryKey)
throws FinderException

{

boolean result;

try {
result = selectByPrimaryKey(primaryKey);

} catch (Exception ex) {
throw new EJBException("ejbFindByPrimaryKey: "

+ ex.getMessage());

}

if (result) {
return primaryKey;

}

else {
throw new ObjectNotFoundException
("Row for productid " + primaryKey

+ " not found.");

}

public Collection ejbFindByDescription(String description)

throws FinderException

{

public Collection ejbFindInRange(double low, double high)

. SQL

JSTORM
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throws FinderException

{

CMP bean
(row) , BMP ejbRemove()
method

public void ejbRemove()

{

try {
deleteRow(productid);

} catch (Exception ex) {

throw new EJBException("ejpbRemove: " + ex.getMessage());

&5 JNDI

setEntityContext() method : bean JNDI Context

public void setEntityContext(EntityContext context)
{

this.context = context;

r*
* DB Connection
*/
try {
makeConnection();
} catch (Exception ex) {
throw new EJBException
("Unable to connect to database. "
+ ex.getMessage());

}
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unsetEntityContext() :

public void unsetEntityContext()

{

try {

con.close();
} catch (SQLException ex) {
throw new EJBException(“unsetEntityContext: "
+ ex.getMessage());

}

&es gbLoad()  ebStore() method

method bean
(description, price)

JSTORM
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- ejbLoad() method
public void ejbLoad()
{
try {
loadRow();
} catch (Exception ex) {
throw new EJBException("ejbLoad : "
+ ex.getMessage());
}
}
- ejbStore() method
public void ejbStore()
{
try {
storeRow();
} catch (Exception ex) {
throw new EJBException("ejbStore: "
+ ex.getMessage());
}
}
&5 QL methods
- method
private void makeConnection()
throws NamingException, SQLException
{
InitialContext ic = new InitialContext();
DataSource ds = (DataSource) ic.lookup(dbName);
con = ds.getConnection();
}
-bean method
insertRow() method :
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private void insertRow (String productld, String description,

double price) throws SQLException
{

String insertStatement = "insert into productTbl values (?, ?,

PreparedStatement prepStmt = con.prepareStatement(insertStatement);

prepStmt.setString(1, productld);
prepStmt.setString(2, description);
prepStmt.setDouble(3, price);

prepStmt.executeUpdate();
prepStmt.close();

deleteRow() method :

private void deleteRow(String productld) throws SQLException
{
String deleteStatement =
"delete from productTbl where productld =? ";
PreparedStatement prepStmt =

con.prepareStatement(deleteStatement);

prepStmt.setString(1, productld);
prepStmt.executeUpdate();
prepStmt.close();

-finder method method

selectByPrimaryKey() method : findByPrimaryKey()

private boolean selectByPrimaryKey(String primaryKey)
throws SQLException
{

String selectStatement =

"select productld " +

JSTORM
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"from productTbl where productld =? ";
PreparedStatement prepStmt =

con.prepareStatement(selectStatement);

prepStmt.setString(1, primaryKey);

ResultSet rs = prepStmt.executeQuery();
boolean result = rs.next();
prepStmt.close();

return result;

selectByDescription() method : findByDescription()

private Collection selectByDescription(String description)
throws SQLException
{
String selectStatement = "select productid " +
“from productTbl where description = ? *;

PreparedStatement prepStmt = con.prepareStatement(selectStatement);

prepStmt.setString(1, description);
ResultSet rs = prepStmt.executeQuery();
ArrayList a = new ArrayList();

while (rs.next()) {

String productld = rs.getString(1);
a.add(productid);

prepStmt.close();

return a;

selectinRange() method : findinRange()

private Collection selectinRange(double low, double high)

throws SQLException
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String selectStatement =
"select productld from productTbl " + "where price
between ? and ?";

PreparedStatement prepStmt = con.prepareStatement(selectStatement);

prepStmt.setDouble(1, low);
prepStmt.setDouble(2, high);
ResultSet rs = prepStmt.executeQuery();

ArrayList a = new ArrayList();

while (rs.next()) {
String productld = rs.getString(1);
a.add(productld);

prepStmt.close();

return a;

bean
methods

loadRow() method : ejbLoad()

private void loadRow() throws SQLException

{
String selectStatement =
"select description, price " + “from productTbl where
productld =? "

PreparedStatement prepStmt = con.prepareStatement(selectStatement);
prepStmt.setString(1, this.productid);
ResultSet rs = prepStmt.executeQuery();

if (rs.next()) {
this.description = rs.getString(1);
this.price = rs.getDouble(2);
prepStmt.close();

else {
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prepStmt.close();
throw new NoSuchEntityException(

"Row for productld " + productld + " not found in database.");

storeRow() method : ejbStore()

private void storeRow() throws SQLException

{

String updateStatement = "update productTbl set description = ?, price
=7"

+ "where productld = ?";

PreparedStatement prepStmt = con.prepareStatement(updateStatement);

prepStmt.setString(1, description);

prepStmt.setDouble(2, price);

prepStmt.setString(3, productld);

int rowCount = prepStmt.executeUpdate();

prepStmt.close();

if (rowCount == 0) {

throw new EJBException(
"Storing row for productld " + productld + " failed.");

}
}
#e BMP CMP
S CMP
&5 create SQL

CREATE TABLE productTbl (
productld VARCHAR(255)
CONSTRAINT pk_ProductEJBTable PRIMARY KEY
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description VARCHAR(255) , price DECIMAL(10,2) NOT NULL ,

&5 SUN J2EE Application Server
J2EE SDK Cloudscape

Vot ot

cloudscape ? start
CMP
J2EE SDK %J2EE_HOME%
\doc\guides\ejb\examples\util cloudlj.bat
Oracle SQL Plus

%J2EE_HOME% J2EE SDK HOME ., J2EE
SDK C:\j2sdkeel.2.1 cloudlj.bat

C:\j2sdkeel.2.1\\doc\guides\.ejb\examples\util

SQL

r
* productEJB.java import API

*/
import java.util.*;

import javax.ejb.*;

r
* productBmpEJB.java API
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*/
import java.sql.*;
import javax.sql.*;

import javax.naming.*;

public class ProductBmpEJB impkments EntityBean

{
public String productld;

public String description;

public double price;

private EntityContext context;

/*
*
*/
private Connection con;

private String dbName = "java:comp/env/jdbc/AccountDB";

Vi
* method implementation
*/
public void setPrice(double price)
{
this.price = price;
}

public double getPrice()
{

return price;

public String getDescription()
{

return description;
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*life cycle method
* 1. ejbCreate() method : method
* 2. ejbFindByPrimaryKey()
* 3. ejbFindByDescription()
* 4. ejbFindInRange() method
*/
/* 1. create() method */
public String ejbCreate(String productld, String description,
double price) throws CreateException
{
if (productld == null) {
throw new CreateException("The productld is required.");
}
Vi
* DB SQL method  insertRow()
* DB
*/
try {
insertRow(productld, description, price);
} catch (Exception ex) {
throw new EJBException("ejbCreate: " + ex.getMessage());
}
this.productld = productid;
this.description = description;
this.price = price;
return productld;
}
/* 2. findByPrimaryKey() method */
public String ejbFindByPrimaryKey(String primaryKey) throws
FinderException
{
boolean result;
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try {
result = selectByPrimaryKey(primaryKey);

} catch (Exception ex) {
throw new EJBException("ejbFindByPrimaryKey: "

+ ex.getMessage());

}
if (result) {
return primaryKey;
}
else {

throw new ObjectNotFoundException
("Row for productld " + primaryKey + " not found.");

}

/* 3. findByDescription() method */
public Collection ejbFindByDescription(String description)
throws FinderException

{

Collection result;

try {
result = selectByDescription(description);

} catch (Exception ex) {
throw new EJBException("ejbFindByDescription: "
+ ex.getMessage());

}

if (result.isEmpty()) {
throw new ObjectNotFoundException("No rows found.");

}
else {
return result;
}
}
/* 4. findinRange() method */

public Collection ejbFindInRange(double low, double high)

JSTORM <55/125>



Enterprise Java Beans 4 Issued by: < , , , >
Revision: <1.0> <2000/9/7 >

throws FinderException

{

Collection result;

try {
result = selectinRange(low, high);

} catch (Exception ex) {
throw new EJBException("ejbFindInRange: "

+ ex.getMessage());

}

if (result.isEmpty()) {

throw new ObjectNotFoundException("No rows found.");

}
else {
return result;

}
}
Vi
* CMP
* method ,
* BMP

* bean instance life cycle

*
1 )

*

*/

r*

* ejbRemove() method

*

* bean
*/

public void ejbRemove()
{

try {
deleteRow(productid);

} catch (Exception ex) {

throw new EJBException("ejpRemove: "
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+ ex.getMessage());

}

/* setEntityContext() method

*

* JNDI Context

*

*/

public void setEntityContext(EntityContext context)
{

this.context = context;

Vi
* DB Connection
*/
try {
makeConnection();
} catch (Exception ex) {
throw new EJBException("Unable to connect
to database. " + ex.getMessage());

}

/* unsetEntityContext() method

*

*
*/
public void unsetEntityContext()

{

try {
con.close();

} catch (SQLException ex) {

throw new EJBException("unsetEntityContext: "

+ ex.getMessage());

}

JSTORM
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/* ejbActivate()

*

* bean method
*CMP BMP

*/

public void ejbActivate()

{
productld = (String)context.getPrimaryKey();

/* ejbPassivate() method

*

* bean method
*CMP BMP
*/
public void ejbPassivate()
{
productld = null;

description = null;

/* ejbLoad() method

*

*

* bean

*/

public void ejbLoad()
{

try {
loadRow();

} catch (Exception ex) {

throw new EJBException("ejbLoad : " + ex.getMessage());

/* ejbStore() method

*

* bean

*

JSTORM
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*/
public void ejbStore()
{

try {
storeRow();

} catch (Exception ex) {

throw new EJBException("ejbStore: " + ex.getMessage());

/* ejbPostCreate() method

*

* ejbCreate() method

* method

*/

public void ejbPostCreate(String productld, String description,
double price) {}

« « « /

FrEdkAIRAI KA RRRF** Database Routines * *rxk )

private void makeConnection()

throws NamingException, SQLException

{
InitialContext ic = new InitialContext();
DataSource ds = (DataSource) ic.lookup(dbName);
con = ds.getConnection();

}

private void insertRow (String productld, String description,
double price) throws SQLException
{
String insertStatement =
"insert into productTbl values (?,?, ?)"
PreparedStatement prepStmt =

con.prepareStatement(insertStatement);
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prepStmt.setString(1, productld);
prepStmt.setString(2, description);
prepStmt.setDouble(3, price);

prepStmt.executeUpdate();
prepStmt.close();

private void deleteRow(String productld) throws SQLException
{
String deleteStatement =
"delete from productTbl where productld = ? ;
PreparedStatement prepStmt =

con.prepareStatement(deleteStatement);

prepStmt.setString(1, productld);
prepStmt.executeUpdate();
prepStmt.close();

private boolean selectByPrimaryKey(String primaryKey)
throws SQLException
{

String selectStatement =

"select productld " +

“from productTbl where productld =? ";
PreparedStatement prepStmt =

con.prepareStatement(selectStatement);
prepStmt.setString(1, primaryKey);
ResultSet rs = prepStmt.executeQuery();
boolean result = rs.next();

prepStmt.close();

return result;

private Collection selectByDescription(String description)
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throws SQLException
{
String selectStatement =
"select productld " +
“from productTbl where description = ? *;
PreparedStatement prepStmt =

con.prepareStatement(selectStatement);

prepStmt.setString(1, description);
ResultSet rs = prepStmt.executeQuery();

ArrayList a = new ArrayList();

while (rs.next()) {
String productld = rs.getString(1);
a.add(productld);

prepStmt.close();

return a;

private Collection selectinRange(double low, double high)
throws SQLException
{
String selectStatement =
"select productld from productTbl " +
"where price between ? and ?";
PreparedStatement prepStmt =

con.prepareStatement(selectStatement);

prepStmt.setDouble(1, low);
prepStmt.setDouble(2, high);
ResultSet rs = prepStmt.executeQuery();

ArrayList a = new ArrayList();

while (rs.next()) {
String productld = rs.getString(1);
a.add(productld);
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prepStmt.close();

return a;

private void loadRow() throws SQLException
{
String selectStatement =
"select description, price " +
“from productTbl where productld =? ";
PreparedStatement prepStmt =

con.prepareStatement(selectStatement);

prepStmt.setString(1, this.productid);

ResultSet rs = prepStmt.executeQuery();

if (rs.next()) {
this.description = rs.getString(1);
this.price = rs.getDouble(2);
prepStmt.close();

else {
prepStmt.close();
throw new NoSuchEntityException(
"Row for productld " + productid + "
not found in database.");

}

private void storeRow() throws SQLException
{
String updateStatement =
"update productTbl set description = ?, price =?"
+ "where productld = ?";
PreparedStatement prepStmt =

con.prepareStatement(updateStatement);

prepStmt.setString(1, description);
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prepStmt.setDouble(2, price);
prepStmt.setString(3, productid);

int rowCount = prepStmt.executeUpdate();

prepStmt.close();

if (rowCount == 0) {

throw new EJBException(

"Storing row for productld " + productid

+ " failed."”);

< > ProductBmpEJB.java

Primary Key

v primary key  productld java.lang.String

primary key
ry key
Deployment Descriptor

EMP deployment descriptor
CMP
6 EMP sample

&5 Application Deployment Tool
[New Application]

tool [File] [New Application]
Name productBmpApp

String prima

Enterprise bean packaging

, Application File
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piih e w Spplication

Pook e [ produet | = !ﬂr I‘_'I

T T
-

[ ProsuctEmpE.e jens
[ ProductCliantclass

[y Productciient jaa B
[ ProductE B class 'gg
{4 ProductEan java H
| el
[Ty ProcuctHaome class 1
1 =3
{( ProcuctHome jaus =t
Filsz myarmi:; .nmuunﬂmpﬂap Hevs Appdicateon
[= 1
Filkes aof types Al Fles (%) =1 Cameel |
< . New Application >

[ENew Application Ef

Application File Name: ‘npIeslprnducnpruductEmpApp‘| Browse |

Application Display Name: |prnductElmpApp |

‘ 0K ‘ | Cancel ‘ | Help |
< . New Application >
(productBmpApp.ear) . ,
deploy undeploy
(ProductApp.ear) . JNDI
JNDI
(MyProduct)
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New Enterprise Bean Wizard
& [EBB JAR ]
[Enterprise Bean will Go In:] productBmpApp [JAR
Display Name:] productBmpAppJAR
[Contexts] [Add...] Enterprise
bean ) )
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< . EJB JAR >
&5 [Generd ]
Enterprise Bean Class: ProductBmpEJB
Home Interface : ProductHome
Remote Interface : Product
[Bean Type] Entity , [Enterprise Bean Display Name]
ProductBmpBean
n Mew Entergisie Hean Wizasd
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e [Entity Settings]
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< . Entity Settings >

&5 [Resource References)

[Add]

Paaea ok ary (5000 @ Roloak Foka s reosed | e £0d 8 o1 TG Brdoeped 66 Bosan,
Faraaeh oTie se, i e T WS Of =3 e e dira e, o 1o 11 QU Enteahan of G0 un e s s will Be
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™
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Themsbirest od ] SEminngs S
S Harms
[ | ol | cHack | Ho e | II'MJ
< . Resource Reference >
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& [Transaction Management]
method [Required]
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< . Transaction Management >

&5 Deployment descriptor XML

<?xml version="1.0" encoding="MS949"?>

<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>

<description>no description</description>

<display-name>productBmpAppJAR</display-name>

<enterprise -beans>

<entity>

<description>no description</description>
<display-name>ProductBmpBean</display-name>
<ejb-name>ProductBmpBean</ejb-name>
<home>ProductHome</home>
<remote>Product</remote>
<ejb-class>ProductBmpEJB</ejb-class>
<persistence-type>Bean</persistence-type>
<prim-key-class>java.lang.Object</prim-key-class>
<reentrant>False</reentrant>
<resource-ref>

<res-ref-name>jdbc/AccountDB</res-ref-name>
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<res-type>javax.sqgl.DataSource</res-type>
<res-auth>Container</res-auth>
</resource-ref>
</entity>
</enterprise-beans>
<assembly-descriptor>
<container-transaction>
<method>
<ejb-name>ProductBmpBean</ejb-name>
<method-intf>Remote</method -intf>
<method-name>getDescription</method-name>
<method-params />
</method>
<trans-attribute>Required</trans-attribute>
</container-transaction>
<container-transaction>
<method>
<ejb-name>ProductBmpBean</ejb-name>
<method-intf>Remote</method -intf>
<method-name>setPrice</method-name>
<method-params>
<method -param>double</method-param>
</method -params>
</method>
<trans-attribute>Required</trans-attribute>
</container-transaction>
<container-transaction>
<method>
<ejb-name>ProductBmpBean</ejb-name>
<method-intf>Remote</method -intf>
<method-name>getPrice</method-name>
<method-params />
</method>
<trans-attribute>Required</trans-attribute>
</container-transaction>
</assembly-descriptor>

</ejbjar>
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Application Deployment

&5es [Introduction]

[Return Client Jar]
jar . java
rmi API .
productBmpAppClient.jar rmi Stub
.class META

[Return Client Jar]
Html
JSP(Java Server Page) Servlet
API(.jar)

L.'i Daploy produsiBmpApp - |Wirod e cion

The aerver can seod back a client J&B fie. 1t condans the extra
EMLTOP stub clesses that chem sppications wridemio access
If | this Erghostion will nesd S rumine

| Petur iy Clint Jar
Chor JAR Fik Marma:
E LangZedieai 2 1'dc¢'¢uiﬂe=sl-alh'-e:=amnla=s'.s[ B,

EEF

EE| EERET R

< . Introduction >

&5 [INDI Names]

ProductBmpBean JNDI Name  MyProductBMP
CMP product MyProduct
CMP product

JNDI
, JNDI
JNDI MyProduct
MyProductBMP

undeploy
JNDI deploy

API
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ileploy producimpiap - MBI Names

Reterancad By [comporentR eferm e Hame D Hame |

FroduriBrgdaan I T

FroduttBmpBaan | if o riDE [[dbeinud=cana]

Huk Coeetl || <pack | Mmas

< . JNDI Names >
[finish] deploy

Client Program

5
EJB
Enterprise bean
, BMP product deployment
JNDI . Enterprise bean
JNDI look up

public class ProductBmpClient

{
public static void main(String[] args)
{
try {
Context initial = new InitialContext();
/* . CMP
JNDI MyProduct MyProductBmp . */

Object objref = initial.lookup(**MyProductBmp");
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Crﬁtitﬂggj §  remove() |
L inewinstance() | !
2 setSessionContext(sc) | __ elbfemove() !

| 3.clbCreatolargs) |

io3d1 B3 L =(Pool)

e ,
e
e
&5 create() g
bCreate() , EJBObject
setSessionContext(), ejbCreate() . pool
gjbCreate() EJBObject pool

, SetSessionContext(), ejbCreate()
pool
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time-out  deploy
Passivate
Passivate
, ready pool(cach
epool) (free pooal)
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&5 setSessionContext() Session
Context ejbCreate(args)
€/ bCreate(args)
w5 ' ‘ ' .
afterBegin() . Com
mit beforeCompl etion() , Commit aft
erCompl etion(true) . Rollback afterCompl etion(fal se)
255
gjbPassivate() ,
ejbActivate()
&5 LRU(least r
ecently used)

Passivate Passivate/Activate
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Voat-eg
Creation
container-provided classes
client EIB EIB  container session  synchro- | instance transaclion
Home Object context  nization service
I I I I 1
| create] ) | | I I
new | | |
| . I I
| I I
| | I I
I | | |
Business invoke
contaimer-provided classes
client EIB EJB container session .‘;}'nc!.lmu instance transaction database
Home  Object context  nizaton service
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| | | | | |
| | | | | |
| business method 7 | | | |
I I I I I
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| -
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| |
| | I
| | | |
| | | | |
| | | | |
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Remove
container-provided classes
client EIB EJB  container session  synchro- | instance
Home  Object context  nization
| | | I
! remave | ___l | I
f g | |
| | |
| | |
| | | |
| | | |
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EJB EB

< > PersonHome.java

package sample.pse.stateless;

import javax.ejb.*;
import java.rmi.*;
public interface PersonHome extends EJBHome  {

public Person create() throws CreateException, RemoteException;

. SetNameSleep(), setAgeSle
ep() setName(), setAge() : 2
sleep

< > Person.java
package sample.pse.stateless;
import javax.ejb.*;

import java.rmi.*;

public interface Person extends EJBObject  {
public void setName(String name) throws RemoteException;
public void setAge(int age) throws RemoteException;
public String getName() throws RemoteException;

public int getAge() throws RemoteException;
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public void setNameSleep(String name) throws RemoteException;
public void setAgeSleep(int age) throws RemoteException;
setNameSleep(), setAgeSleep() 2 sleep
name, age
sleep name, age
< > PersonBean.java
package sample.pse.stateless;
import javax.ejb.*;
import java.rmi.*;
public class PersonBean implements SessionBean  {
String name;
int age;
public PersonBean() {
System.out.printin("constructor called");
}
public void ejbCreate() {
System.out.printin(“ejbCreate called");
}
public void ejpbRemove() {
System.out.printin("ejpRemove called");
}
public void ejbActivate() {
System.out.printin("ejbActivate called");
}
public void ejbPassivate() {
System.out.printin("ejbPassivate called");
}
public void setSessionContext(SessionContext ctx) {
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System.out.printin("SessionContext called");
}
public void setName(String name) {
this.name = name;
}
public void setAge(int age) {
this.age = age;
}
public String getName() {
return name;
}
public int getAge() {
return age;
}
public void setNameSleep(String name) {
System.out.printin("setNameSleep called");
try Thread.sleep(2000); catch(Exception €)
System.out.printin("name,age : " + this.name + "," + this.age);
this.name = name;
}
public void setAgeSleep(int age) {
System.out.printin("setAgeSleep called");
try Thread.sleep(2000); catch(Exception e)
System.out.printin("name, age : " + this.name + "," + this.age);
this.age = age;
}
&5es
vt RMI
RMI
RMI
RMI
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vt name, age
(setName(), setAge())

Yot
. 4 true setNameS|
eep(), setAgeSleep() , false setName(), setAge()
. setNameSleep(), setAgeSleep() 2
sleep setName(), setAge()
seep name, age

< > StatelessClient.java

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

import sample.pse.stateless.*;

public class StatelessClient {
public static void main(String[] args) {
try {

Context ctx = getlnitialContext();
PersonHome home =

(PersonHome)ctx.lookup("sample.pse.stateless.PersonHome");
Person objl = home.create();
Person obj2 = home.create();
objl.setName(" ");
objl.setAge(20);
System.out.printin(*----obj1 ---";
System.out.printin("name<objl1> : " + objl.getName());
System.out.printin("age<obj1> : " + objl.getAge());
System.out.printin(*----obj2 ---";
System.out.printin("name<obj2> : " + obj2.getName());
System.out.printin("age<obj2> : " + obj2.getAge());
obj2.setName(" ");
obj2.setAge(30);
System.out.printin(*----obj1 ---);
System.out.printin("name<objl> : " + objl.getName());

System.out.printin("age<obj1> : " + objl.getAge());
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System.out.printin(*----obj2 ---;
System.out.printin("name<obj2> : " + obj2.getName());
System.out.printin("age<obj2> : " + obj2.getAge());
objl.remove();

obj2.remove();

System.out.printin("thread start...");

SLThread t1 = new SLThread(home, "threadl", 40, true);
SLThread t2 = new SLThread(home, "thread2", 50, false);
tl.start();
t2.start();
}

catch(Exception e) {

e.printStackTrace();

}

public static Context getinitialContext() throws NamingException {
Hashtable h = new Hashtable();
h.put(Context.PROVIDER_URL, "t3://localhost:7001");
h.put(Context.INITIAL_CONTEXT_FACTORY,
"weblogic.jndi.WLInitialContextFactory");

return new InitialContext(h);

class SLThread extends Thread {
PersonHome home = null;
String name = null;
int age;

boolean sleep;

public SLThread(PersonHome home, String name, int age, boolean sleep) {
this.home = home;
this.name = name;
this.age = age;
this.sleep = sleep;
}
public void run()  {
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if(sleep) System.out.printin(name + " 2 sleep");
try {
Person obj = home.create();
if(sleep)
{
obj.setNameSleep(name); System.out.printin("setNameSleep
called");
}
else obj.setName(name);
if(sleep)
{
obj.setAgeSleep(age); System.out.printin("setAgeSleep called");
}

else obj.setAge(age);

System.out.printin("<"+name+"> name : " + obj.getName());
System.out.printin("<"+name+"> age: " + obj.getAge());
obj.remove();
System.out.printin(*finished");

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

Deployment Descriptor

Deployment Descriptor EJB
deployment Descriptor

Deployment descriptor
EJB

(SessionDescriptor
beanHomeName statelessSession.TraderHome

enterpriseBeanClassName

JSTORM <86/125>



Enterprise Java Beans 4 Issued by: < , , , >
Revision: <1.0> <2000/9/7>

examples.ejb.basic.statelessSession.TraderBean

homelnterfaceClassName
examples.ejb.basic.statelessSession.TraderHome

remotelinterfaceClassName examples.ejb.basic.statelessSession.Trader
isReentrant false

; session EJBean-specific properties

stateManagementType STATELESS_SESSION

sessionTimeout 5; seconds

; end session EJBean-specific properties
(accessControlEntries
; DEFAULT [admin managers]

); end accessControlEntries

(controlDescriptors

(DEFAULT
isolationLevel TRANSACTION_SERIALIZABLE
transactionAttribute TX_REQUIRED
runAsMode CLIENT_IDENTITY
; runAsldentity traderAdmin

); end DEFAULT

); end controlDescriptors

(environmentProperties
; Application-specific environment properties
(StockPrices
; Stock prices is a nested hash table
WEBL 10.0
INTL 15.0

); end Stock Prices

tradeLimit 500

; end Application-specific environment properties

;. homeClassName

;  ejbObjectClassName

maxBeansInFreePool 100

maxBeansInCache 100
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idleTimeoutSeconds 5
); end environmentProperties
); end SessionDescriptor
-——0bjl e constructor called
name<obj1> : SessionContext called
age<objl> : 20 ejbCreate called
———0bj2 e setNameSleep called
name<obj2> : constructor called
age<obj2> : 20 SessionContext called
-———o0bj1 e ejbCreate called
name<obj1> : name,age : ,30
age<objl>: 30 setAgeSleep called
-——0bj2 -_— name, age : thread1,30
name<obj2> :
age<obj2> : 30
thread start...
threadl 2 sleep
<thread2> name : thread2
<thread2> age: 50
finished
setNameSleep called
setAgeSleep called
<thread1> name : threadl
<threadl> age: 40
finished
5
JNDI
EJB
obj1 setName(" "); setAge(20); objl obj2
obj2 setName(" "); setAge(30);
objl obj2
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&6
2 sleep
setNameSleep(), setAgeSleep() setName(),
setAge() sleep
setNameSleep() setAgeSleep()
. SetNameSleep() setAgeSleep() 2
sleep name, age
(Thread2) name
age thread2, 50 setNameSleep() sleep
objl name, age " ", 30
setAgeSleep() sleep
thread1, 30 . SetNameSleep() name
thread1
s
setSessionContext()
, ejbCreate()
create() EJB ,
EJBHome setSessionContext() ejbCreate()
setSessionContext(), ejbCreate()
create()
create() EJBObject
create() 4
2

, threadl setNameSleep()
SetNameSleep()
create() ,

method-ready pool . create()
method -ready pool
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create()
create()
, 0bj1
create()
SetNameSleep() 2
setNameSleep()
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< > Pricer.java

package com.wiley.compBooks.ecommerce;

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

import java.rmi.Remote;

/**
* These are the business logic methods exposed publicly

* by PricerBean.

*

* This interface is what clients operate on when they

* interact with beans. The container vendor will

* implement this interface; the implementation object is
* called the EJB Object, which delegates invocations to
* the actual bean.

*/

public interface Pricer extends EJBObject {

/**
* Computes the price of a set of goods
*/

public void price(Quote quote) throws RemoteException, PricerException;
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< > PricerHome.java

package com.wiley.compBooks.ecommerce;

import javax.ejb.*;

import java.rmi.RemoteException;

[
* This is the home interface for Pricer. The

* container implements this interface; the

* implementation object is called the Home Object,
* and serves as a factory for EJB Objects.

*/

public interface PricerHome extends EJBHome {

r*
* This method creates the EJB Object.

*

* @return The newly created EJB Object.
*/
Pricer create() throws RemoteException, CreateException;

}

Bean Class

< > PricerBean.java

package com.wiley.compBooks.ecommerce;

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

import java.util.*;

/**

* Stateless Session Bean which computes prices based
* upon a set of pricing rules. The pricing rules are

* deployed with the bean as environment properties.
*/
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public class PricerBean implements SessionBean {

// Constants used for reading properties
public static final String ENV_DISCOUNT = "DISCOUNT _";
public static final String ENV_TAX_RATE = "TAX_RATE";

r*

* Although this is a stateless session bean, we

* do have state - the session context. Remember
* that stateless session beans can store state, they
* just can't store state on behalf of particular

* clients.

*/

private SessionContext ctx;

// Begin business methods

[+

* Computes the total price of a quote. This includes

* subtotal and taxes. Sets the appropriate quote

* fields. We expose this coarse -grained method to

* avoid network roundtrips for pricing individual

* parts of a quote.

*/

public void price(Quote quote) throws PricerException, RemoteException {
priceSubtotal(quote);

priceTaxes(quote);

[+
* Computes the subtotal price for a set of products the
* customer is interested in. The subtotal takes into
* account the price of each product the customer wants,
* the quantity of each product, and any discounts the
* customer gets. However, the subtotal ignores taxes.

* @param quote All the data needed to compute the
* subtotal is in this parameter.

*/

private void priceSubtotal(Quote quote) throws PricerException,
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RemoteException {

System.out.printin("PricerBean.priceSubtotal() called");

r*

* Customers with certain names get discounts.
* The discount rules are stored in the

* environment properties that the bean is

* deployed with.

*

* Get the name of this customer.

*/

Customer customer = quote.getCustomer();

String customerName = customer.getName();

double percentDiscount = O;
try {
for (int i=0; ; i++) {
r*
* Get the next discount equation from
* the environment properties. A
* discount equation has the form
* "<name>=<% discount>". For example,
* "Ed Roman=50" means that the
* Customer whose name is "Ed Roman"
* gets a 50% discount.
*/
String discount = (String)
ctx.getEnvironment().get(ENV_DISCOUNT + i);

r*

* Break the equation up into

* customer name, discount

*/

StringTokenizer tokens = new StringTokenizer(discount,
"=", false);

String discountCustomerName = tokens.nextToken();

percentDiscount =
Double.valueOf(tokens.nextToken()).doubleValue();
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r*

* If this discount applies to this

* customer, then stop. Otherwise,

* move on to the next discount

* equation.

*/

if (!discountCustomerName.equals(customerName)) {

continue;

System.out.printin("Pricer.priceSubtotal(): " +
customerName + " gets a " + percentDiscount + "% discount.");

}

}

catch (Exception e) {

System.out.printin("Pricer.priceSubtotal(): " +

customerName + " doesn't get a discount.");

}

/f*

* Now we know how much discount to apply. The

* next step is to apply the discount to each

* product the customer is interested in.

*

* We need to get the price and quantity of each

* product the customer* wants. The quote object

* stores this information in individual quote

* line-items. Each line-item has price and

* guantity information for a single product.

*/

r

* First, get the Line Items contained within the
* Quote.

*/

Enumeration lineltems = quote.getLineltems().elements();

/*
* Compute the subtotal

*/
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double subTotal = 0;

try {
Vi

* For each line item...

*/

while (lineltems.hasMoreElements()) {
QuoteLineltem li = (QuoteLineltem)

lineltems.nextElement();

r*
* Get the price of the line item...
*/

double basePrice = li.getBasePrice();

Vi
* Set the discount for this line item...
*/

li.setDiscount(basePrice * percentDiscount);

r*

* Apply the discount...
*/

double aggregatePrice =

basePrice - (basePrice * percentDiscount);

/f*
* And add the price to the subtotal.
*/

subTotal += aggregatePrice;

quote.setSubtotal(subTotal);
}

catch (Exception e) {

throw new PricerException(e.toString());

/**
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* Computes the taxes on a quote.

* Since the taxes are based on the subtotal, we assume

* that the subtotal has already been calculated.

*/

private void priceTaxes(Quote quote) throws PricerException,
RemoteException {

System.out.printin("PricerBean.priceTaxes() called");

Properties props = ctx.getEnvironment();

r*

* Compute the taxes

*/

String taxRateStr = (String)
ctx.getEnvironment().get(ENV_TAX_RATE);

double taxRate = Double.valueOf(taxRateStr).doubleValue();

double subTotal = quote.getSubtotal();

quote.setTaxes(taxRate * subTotal);

// End business methods
// Begin EJB-required methods. The methods below are
// called by the Container, and never called by client

// code.
public void ejbCreate() throws RemoteException {

System.out.printin("ejbCreate() called.");

public void ejbRemove() {

System.out.printin("ejpRemove() called.");

public void ejbActivate() {
System.out.printin("ejbActivate() called.");

public void ejbPassivate() {

System.out.printin("ejbPassivate() called."”);
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public void setSessionContext(SessionContext ctx) {
System.out.printin("setSessionContext() called");

this.ctx = ctx;
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< > Teller.java

package com.wiley.compBooks.ecommerce;

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

import java.rmi.Remote;

/e
* These are the business logic methods exposed publicly

* by TellerBean.

*

* This interface is what clients operate on when they

* interact with beans. The container vendor will implement

* this interface; the implementation object is called the

* EJB Object, which delegates invocations to the actual bean.
*/

public interface Teller extends EJBObject {

[
* Looks up an account number (if you forgot it)

* @param name Your full name

*/

public String lookupAccountNumber(String name) throws RemoteException,

TellerException;

/**

* Creates a new account with a starting deposit.

*

* @param name Your full name

* @param initialDeposit The initial starting balance you
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* want to deposit.

*

* @return Your new account number

*/

public String createNewAccount(String yourName, double initialDeposit)
throws RemoteException, TellerException;

[
* Closes your account.

*

* @return The funds left in your account are returned to

* you.

*/

public double closeAccount(String accountNum) throws RemoteException,

TellerException;

[/
* Gets your current balance for an account.

*

* @param accountNum the account number string.

*/

public double getBalance(String accountNum) throws RemoteException,

TellerException;

/**

* Switches names on an account.

*/

public void changeNames(String accountNum, String newName) throws

RemoteException, TellerException;

/**

* Transfers funds from accountNum1 to accountNum2

*/

public void transfer(String accountNum1, String accountNum2, double funds)

throws RemoteException, TellerException;

/**

* Withdraws from your account.

*
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* @exception TellerException thrown if you have

* insufficient funds.

* @return Your withdrawn funds.

*/

public double withdraw(String accountNum, double funds) throws
RemoteException, TellerException;

/**

* Deposits into your account.

*/

public void deposit(String accountNum, double funds) throws
RemoteException, TellerException;

}

< > TellerHomejava

package com.wiley.compBooks.ecommerce;

import javax.ejb.*;

import java.rmi.RemoteException;

[
* This is the home interface for TellerBean. 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 the

* TellerBean file.

*/

public interface TellerHome extends EJBHome {

r*
* This method creates the EJB Object.

*
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* @return The newly created EJB Object.
*/
Teller create() throws RemoteException, CreateException;
}
Bean Class
< > TellerBean.java
package com.wiley.compBooks.ecommerce;
import javax.ejb.*;
import java.rmi.*;
import java.util.*;
import javax.naming.*;
/**
* Stateless Session Bean which acts as a bank teller,
* operating a bank. Behind the scenes, this Teller
* Bean interacts with the Account entity bean.
*/
public class TellerBean implements SessionBean {
Vel
* Although this is a stateless session bean,
* we do have state - the session context, and
* a home object used to find/create accounts.
* Remember that stateless session beans can
* store state, they just can't store state on
* behalf of particular clients.
*/
private AccountHome home;
private SessionContext ctx;
// Begin internal methods
/**
* Finds the Home Object for Bank Accounts.
*/
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private void findHome() throws Exception {
try {
r
* Get properties from the
* Session Context.
*/

Properties props = ctx.getEnvironment();

r*

* Get a reference to the AccountHome
* Object via JNDI. We need the

* Account's Home Object to create

* Accounts.

*

* We rely on app-specific properties

* to define the Initial Context params
* which JNDI needs.

*/

Context initCtx = new InitialContext(props);

home = (AccountHome)
initCtx.lookup("Ecommerce.AccountHome");

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

throw e;

// End internal methods
// Begin business methods
[
* Private helper method. Finds an Account Entity
* Bean based upon its ID.
*/
private Account findAccountByNumber(String accountID) throws
TellerException, RemoteException {
try {
r*

* Construct a Primary Key from the
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* passed accountlD, and call the
* Entity Bean Home's default finder
* method.
*/
return home.findByPrimaryKey(new
AccountPK(accountlD));
}
catch (FinderException e) {
e.printStackTrace();
throw new TellerException(e.toString());
}
}
[+
* Private helper method. Finds an Account Entity
* Bean based upon it's owner's name.
*/
private Account findAccountByOwnerName(String name) throws
TellerException, RemoteException {
try {
r*
* Call our Entity's custom finder
* method that finds by name.
*/
return home.findByOwnerName(name);
}
catch (FinderException e) {
e.printStackTrace();
throw new TellerException(e.toString());
}
}
J*
* Looks up an account number based upon your name
* (perhaps you forgot it).
*
* @exception TellerException thrown if error occurs,
* such as a name not found.
* @param name Your full name
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*/
public String lookupAccountNumber(String name) throws RemoteException,
TellerException {

r*
* Get the Account Entity Bean
*/

Account account = findAccountByOwnerName(name);

r*

* Return the value of the getAccountID()
* accessor method on our Entity Bean.
*/

return ((AccountPK)account.getPrimaryKey()).accountiD;

[+
* Creates a new account with a starting deposit.
*
* @param name Your full name
* @param initialDeposit The initial starting balance
* you want to deposit.
*
* @return Your new account number
*/
public String createNewAccount(String name, double initialDeposit) throws
RemoteException, TellerException {
/*
* Generate a unique Bank Account Number. This
* is a hard problem to solve, in general, with
* EJB. We'll see the issues at hand in Chapter
* 13. For now, we'll punt and use the System
* Clock to create a unique identifier. However,
* note that this will cause our bank account to
* fail if two accounts are created in the same
* millisecond.
*/

String accountNum = Long.toString(System.currentTimeMillis());
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try {
/*
* Create a new Account Entity Bean
*/
Account account = home.create(accountNum, name);
Vid
* Start the account off with an initial deposit
*/
account.deposit(initialDeposit);
/*
* Return the new account number
*/
return accountNum;
}

catch (CreateException e) {
e.printStackTrace();
throw new TellerException("Could not create account: " +
e.toString());

}

/**

* Closes your account.

*

* @return The funds left in your account are

* returned to you.

*/

public double closeAccount(String accountNum) throws RemoteException,
TellerException {

r*
* Find the correct Account Entity Bean
*/

Account account = findAccountByNumber(accountNum);

r*

* Withdraw all the funds from the Entity
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*/

double balance = account.getBalance();

r*
* Close the account by removing the Entity Bean
*/
try {
account.remove();
}

catch (RemoveException e) {
e.printStackTrace();
throw new TellerException("Could not close account: " +

e.toString());

}
Vad
* Return the remaining funds
*/
return balance;
}
/**

* Gets your current balance for the account

* numbered accountNum.

*/

public double getBalance(String accountNum) throws RemoteException,
TellerException {

r*
* Find the correct Account Entity Bean
*/

Account account = findAccountByNumber(accountNum);

/*
* Get the Entity Bean's balance, and return it
*/

return account.getBalance();
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J*
* Switches names on an account.
*/
public void changeNames(String accountNum, String newName) throws
RemoteException, TellerException {

r*
* Find the correct Account Entity Bean
*/

Account account = findAccountByNumber(accountNum);

r*
* Change the Entity Bean's owner name field
*/
account.setOwnerName(newName);
}
J*
* Transfers funds from accountNum1 to accountNumz2
*/

public void transfer(String accountNum1, String accountNum2, double
funds) throws RemoteException, TellerException {

/*

* Withdraw from account #1 into account #2.
*/

withdraw(accountNum1, funds);

deposit(accountNumz2, funds);

[+
* Withdraws from your account.

*

* @exception TellerException thrown if you have

* insufficient funds.

* @return Your withdrawn funds.

*/

public double withdraw(String accountNum, double amt) throws

RemoteException, TellerException {
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/f*
* Find the correct Account Entity Bean
*/

Account account = findAccountByNumber(accountNum);

r*
* Withdraw from it
*/
try {
return account.withdraw(amt);
}

catch (AccountException e) {
e.printStackTrace();

throw new TellerException(e);

/**

* Deposits into your account.

*/

public void deposit(String accountNum, double funds) throws
RemoteException, TellerException {

/f*
* Find the correct Account Entity Bean
*/

Account account = findAccountByNumber(accountNum);

r*
* Deposit into it
*/

account.deposit(funds);

// End business methods
// Begin EJB-required methods. The methods below
// are called by the Container, and never called

// by client code.
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public void ejbCreate() throws RemoteException {

System.out.printin("ejbCreate() called.");

r*
* Retrieve Home Object for Bank Accounts.
* |If failure, throw a systemlevel error.
*/
try {
findHome();
}

catch (Exception e) {

throw new RemoteException(e.toString());

public void ejbRemove() {

System.out.printin("ejpRemove() called."”);

public void ejbActivate() {
System.out.printin("ejbActivate() called.");

public void ejbPassivate() {

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

public void setSessionContext(SessionContext ctx) {
System.out.printin("setSessionContext called");

this.ctx = ctx;
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Ticket

#5ES ID
bookPassage()

< > TravelAgent.java

package com.titan.travelagent;

import java.rmi.RemoteException;
import javax.ejb.FinderException;
import com.titan.cruise.Cruise;
import com.titan.customer.Customer;

import com.titan.processpayment.CreditCard;

public interface TravelAgent extends javax.ejb.EJBObject {

public void setCruiselD(int cruise)
throws RemoteException, FinderException;
public int getCruiselD() throws RemoteException,

IncompleteConversationalState;

public void setCabinID(int cabin)
throws RemoteException, FinderException;
public int getCabinID() throws RemoteException,
IncompleteConversationalState;
public int getCustomerID( ) throws RemoteException,

IncompleteConversationalState;

public Ticket bookPassage(CreditCard card, double price)

throws RemoteException,IncompleteConversationalState;

public String [] listAvailableCabins(int bedCount)

throws RemoteException, IncompleteConversationalState;
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< > TravelAgentHome.java

package com.titan.travelagent;

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

import com.titan.customer.Customer;

public interface TravelAgentHome extends javax.ejb.EJBHome {

public TravelAgent create(Customer cust)

throws RemoteException, CreateException;

&z IJNDI , Ticket

< > TravelAgentBean.java

package com.titan.travelagent;

import com.titan.cabin.*;

import com.titan.cruise.*;

import com.titan.customer.*;

import com.titan.processpayment.*;

import com.titan.reservation.*;

import java.sql.*;

import javax.sql.DataSource;

import java.util.Vector;

import java.rmi.RemoteException;
import javax.naming.NamingException;

import javax.ejb.EJBException;

public class TravelAgentBean implements javax.ejb.SessionBean {

JSTORM

<113/125>



Enterprise Java Beans 4 Issued by: <
Revision: <1.0>

1

, >
<2000/9/7>

public Customer customer;
public Cruise cruise;

public Cabin cabin;

public javax.ejb.SessionContext ejbContext;

public javax.naming.Context jndiContext;

public void ejbCreate(Customer cust){
customer = cust;
}
public int getCustomerID( )
throws IncompleteConversationalState{
try{
if(customer == null)
throw new IncompleteConversationalState();
return ((CustomerPK)customer.getPrimaryKey()).id;
}catch(RemoteException re){

throw new EJBException(re);

}
public int getCruiselD( )

throws IncompleteConversationalState{
try{
if(cruise == null)
throw new IncompleteConversationalState();
return ((CruisePK)cruise.getPrimaryKey()).id;
}catch(RemoteException re){

throw new EJBException(re);

public int getCabinID( )
throws IncompleteConversationalState{
try{
if(cabin==null)
throw new IncompleteConversationalState();

return ((CabinPK)cabin.getPrimaryKey()).id;

JSTORM

<114/125>



Enterprise Java Beans 4 Issued by: < ,
Revision: <1.0>

, >
<2000/9/7>

}catch(RemoteException re){

throw new EJBException(re);

}
public void setCabinID(int cabinID)

throws javax.ejb.FinderException{
try{
CabinHome home =
(CabinHome)getHome("CabinHome",CabinHome.class);
CabinPK pk = new CabinPK();
pk.id=cabinID;
cabin = home.findByPrimaryKey(pk);
}catch(RemoteException re){

throw new EJBException(re);

}

public void setCruiselD(int cruiselD)
throws javax.ejb.FinderException{
try{

CruiseHome home = (CruiseHome)getHome("CruiseHome",
CruiseHome.class);

cruise = home.findByPrimaryKey(new CruisePK(cruiselD));
}catch(RemoteException re){

throw new EJBException(re);

}
public Ticket bookPassage(CreditCard card, double price)

throws IncompleteConversationalState{

if(customer == null || cruise == null || cabin == null){
throw new IncompleteConversationalState();
}
try{
ReservationHome resHome =
(ReservationHome)
getHome("ReservationHome",ReservationHome.class);

Reservation reservation =
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resHome.create(customer, cruise, cabin,price);
ProcessPaymentHome ppHome =
(ProcessPaymentHome)
getHome("ProcessPaymentHome",ProcessPaymentHome.class);
ProcessPayment process = ppHome.create();

process.byCredit(customer, card, price);

Ticket ticket = new Ticket(customer,cruise,cabin,price);
return ticket;
}catch(Exception e){

throw new EJBException(e);

}

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

public void setSessionContext(javax.ejb.SessionContext cntx){
ejbContext = cntx;
try{
jndiContext = new javax.naming.InitialContext();
}catch(NamingException ne){

throw new EJBException(ne);

}
protected Object getHome(String name,Class type){
try{
Object ref = jndiContext.lookup("java:comp/env/ejb/"+name);

return javax.rmi.PortableRemoteObject.narrow(ref, type);
}catch(NamingException ne){

throw new EJBException(ne);

}
private Connection getConnection() throws SQLException{
try{
DataSource ds =
(DataSource)jndiContext.lookup("java:comp/env/jdbc/titanDB");

return ds.getConnection( );

}catch(NamingException ne){throw new EJBException(ne);}
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}
public String [] listAvailableCabins(int bedCount)

throws IncompleteConversationalState{

if(cruise == null) throw new IncompleteConversationalState();

Connection con = null;
PreparedStatement ps = null;;
ResultSet result = null;
try {
int cruiselD = ((CruisePK)cruise.getPrimaryKey()).id;
int shipID = cruise.getShipID();
con = getConnection();
ps = con.prepareStatement(
"select ID, NAME, DECK_LEVEL from CABIN "+
"where SHIP_ID = ? and ID NOT IN "+
"(SELECT CABIN_ID FROM RESERVATION WHERE CRUISE_ID = ?)");

ps.setint(1,shiplD);
ps.setInt(2,cruiselD);
result = ps.executeQuery();
Vector vect = new Vector();
while(result.next()){
StringBuffer buf = new StringBuffer();
buf.append(result.getString(1));
buf.append(',");
buf.append(result.getString(2));
buf.append(’,’);
buf.append(result.getString(3));
vect.addElement(buf.toString());
}
String [] returnArray = new String[vect.size()];
vect.copylnto(returnArray);
return returnArray;
}
catch (Exception e) {

throw new EJBException(e);
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finally {
try {
if (result !'= null) result.close();
if (ps != null) ps.close();
if (con!= null) con.close();

}catch(SQLException se){se.printStackTrace();}
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< > QuoteLineltem .java

package com.wiley.compBooks.ecommerce;

import javax.ejb.*;

import java.rmi.RemoteException;

/**
* These are the business logic methods exposed publicly

* by QuoteLineltemBean.

*

* This interface is what clients operate on when they
* interact with beans. The container vendor will implement
* this interface; the implementation object is called the
* EJB Object, which delegates invocations to the actual
* bean.
*/
public interface QuoteLineltem extends EJBObject {
// Getter/setter methods for Entity Bean fields
public Product getProduct() throws RemoteException;

public double getBasePrice() throws RemoteException;

public double getDiscount() throws RemoteException;

public void setDiscount(double discount) throws RemoteException;

public int getQuantity() throws RemoteException;

public void setQuantity(int quantity) throws RemoteException;
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< > QuoteLineltemHome.java

package com.wiley.compBooks.ecommerce;

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

import java.util.Enumeration;

/>
* This is the home interface for QuoteLineltem. 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 the QuoteLineltem

* file.

*/

public interface QuoteLineltemHome extends EJBHome {

r*

* This method creates the EJB Object.

*

* Notice that the Home Interface returns an EJB Object,
* whereas the Bean returns void. This is because the
* EJB Container is responsible for generating the

* EJB Object, whereas the Bean is responsible for

* initialization.

*

* @param product Product Entity Bean for this line item
*

* @return The newly created EJB Object.

*/

public QuoteLineltem create(Product product) throws CreateException,

RemoteException;

}
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< > QuoteLineltemBean.java

package com.wiley.compBooks.ecommerce;

import java.sql.*;

import javax.naming.*;

import javax.ejb.*;

import java.util.*;

import java.rmi.RemoteException;

import javax.naming.*;

J*x

*

* This stateful session bean represents an individual

* line-item, which is part of a quote that a customer is

* working on. A quote is a set of products that the

* customer is interested in, but has not committed to buying
* yet. You can think of this bean as a shopping cart - as the
* customer surfs our E-Commerce web site, the quote stores all
* the products and quantities he is interested in.

*

* A quote consists of a series of line-items. Each line item

* represents one particular product the customer wants, as

* well as a quantity for that product. This bean models a

* line-item.

*

* The distinction between a quote and an order is that a quote
*is only temporary and in-memory (hence a stateful session

* bean), whereas an order is a persistent record (hence an

* entity bean). This quote bean is smart enough to know how
* to transform itself into an order (via the purchase() method).
*/

public class QuoteLineltemBean implements SessionBean {

protected SessionContext ctx;
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// Begin Stateful Session Bean Conversational State fields
// (Conversational state is non-transient, and is

// perserved during passivation and activation)

r*

* The product that this line-item represents.

*/

private Product product;

r*
* The quantity of the product desired
*/

private int quantity;

Vid

* Any discount the customer gets
*/

private double discount;

// End Stateful Session Bean Conversational State fields

public QuoteLineltemBean() {

System.out.printin("New QuoteLineltem Session Bean created by

EJB Container.");

}

// Begin public business methods

// Simple getter/setter methods of Session Bean fields.

public Product getProduct() throws RemoteException {

System.out.printin("QuoteLineltem.getProduct() called.");

return product;

[
* Returns the base price. The base price is the

* product's price times the quantity ordered. This
* figure does not take discounts into consideration.
*/

public double getBasePrice() throws RemoteException {
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System.out.printin("QuoteLineltem.getBasePrice() called.");

return quantity * product.getBasePrice();

[

* Returns the discount that the customer gets on this

* order.

*

* Note: The discount is a whole number, not a percentage

* discount.

*/

public double getDiscount() throws RemoteException {
System.out.printin("QuoteLineltem.getDiscount() called.");

return discount;

[
* Sets the discount that the customer gets on this order.
*
* Note: The discount is a whole number, not a percentage
* discount.
*/
public void setDiscount(double discount) throws RemoteException {
System.out.printin("QuoteLineltem.setDiscount() called.");

this.discount = discount;

public int getQuantity() throws RemoteException {
System.out.printin("QuoteLineltem.getQuantity() called.");

return quantity;

public void setQuantity(int quantity) throws RemoteException {
System.out.printin("QuoteLineltem.setQuantity() called.");

this.quantity = quantity;

// End public business methods
// Begin EJB-required methods. The methods below are
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// called by the Container, and never called by client
// code.

/**
* Associates this Bean instance with a particular context.
*/

public void setSessionContext(SessionContext ctx) throws RemoteException

System.out.printin("QuoteLineltem.setSessionContext called");

this.ctx = ctx;

J*
* The container calls this method directly after

* activating this instance. You should acquire any
* needed resources.

*/

public void ejbActivate() throws RemoteException {

System.out.printin("QuoteLineltem.ejbActivate() called."”);

[
* The container calls this method directly before

* passivating this instance. You should release

* resources acquired during ejbActivate().

*/

public void ejbPassivate() throws RemoteException {

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

/**

* This is the initialization method that corresponds

* to the create() method in the Home Interface.

*

* When the client calls the Home Object's create()

* method, the Home Object then calls this ejbCreate()
* method.

*/

public void ejbCreate(Product product) throws CreateException,
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RemoteException {
System.out.printin("QuoteLineltem.ejbCreate(" +
product.getName() + ") called");
this.product = product;
this.quantity = 1;
this.discount = O;
}
J*
* Removes this quote line-item, and hence all
* client-specific state.
*/
public void ejpRemove() throws RemoteException {
System.out.printin("QuoteLineltem.ejbRemove() called.");
}
}
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