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EB
Management
s
(Transaction boundary)
Primary Key
Vatat (Object Identifier)
Life cycle
et lifecycle EB
, life cycle
method
&5 life cycle .EB
(EB )

d entity context

setEntityContext method

. SetEntityContext metho

1. create
2. ejbCreate
3. ejbPostCreate

setEntity Context

ejhactivate

Does Mot
Exist

unsetEntity Context

ejbPassivate

1. remove
2. ejbRemovel

Yot s

> Life Cycle

(apool of available instances
EB
.EXB

JSTORM

<7/91>



Enterprise Java Beans 3 Issued by: < , , , >

Revision: <1.0> <2000/9/7>
ready state EB
5 Ready state Pooled state
, remove method EB
€jbRemove method . EB ejbPass
ivate method
#e Life cycle EB
unsetEntityContext method
£5&5Pool ed state EB . BMP(Bean-
Managed Persistence) EB pooled state r
eady state , primary key
, §bCreate  gbActivate method primary key
primary key gibLoad ejbStore method
AccountEJB , §jbCreate method
primary key . gfbActivate method
primary key

Id = (String)context.getPrimaryKey();

&525Pooled state .
ejbPassivate method null garbage collection

v isldentical method
(Object reference)

Account accta, acctb;

if (accta.isldentical(acctb))

System.out.printin(“identical’);

5 primary key

String keyl = (String)accta.getPrimaryKey();
String key2 = (String)acctb.getPrimaryKey();
If (keyl.compareTo(key2) == 0)

System.out.printin(“equal’);
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(Object reference)

v ? t
his . , (@]
ject reference)

&5 EntityContext getEJBObject method
(Object reference)

public void setEntityContext(EntityContext ec)
{

// save the entity context in an instance variable
this.context = ec;

}

public void passitOn(Inventory tally)
{
// pass the object reference

tally.copyltems(conte xt.getEJBObject());

Sample

(account)
Bean-managed Persistence
ACCOUNT

&5z ACCOUNT

&5 (Account.java)

5 (AccountHome.java)

&5 (AccountEJB.java)

&5 InsufficientBalanceException : Helper

&5 Deployment Descriptor

&5z Application Deployment( )

&5 AccountClient.java: Client program
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ACCOUNT
s SQL
CREATE TABLE ACCOUNT
(id VARCHAR(3) CONSTRAINT pk_account PRIMARY KEY,

firstname VARCHAR(24),
lastname VARCHAR(24),
balance DECIMAL(10, 2));
et javax.gjb.EJIBObject
method
&5 Account method

public void debit(double amount)

throws InsufficientBalanceException, RemoteException;

public void credit(double amount) throws RemoteException;
- FirstName
public String getFirstName() throws RemoteException;

- LastName

public String getLastName() throws RemoteException;

public double getBalance() throws RemoteException;

vt Account
import javax.ejb.EJBObject;
import java.rmi.RemoteException;
public interface Account extends EJBObject {
public void debit(double amount)
throws InsufficientBalanceException, RemoteException;
public void credit(double amount) throws RemoteException;
public String getFirstName() throws RemoteException;
public String getLastName() throws RemoteException;

public double getBalance() throws RemoteException;

< > Account.java
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v method

- method method

- method (signatures)

method

- Java RMI

-throws java.rmi.RemoteException
5

method . life cycle

&5 AccountHome interface

import java.util.Collection;
import java.rmi.RemoteException;

import javax.ejb.*;

public interface AccountHome extends EJBHome
{
public Account create(String id, String firstName,String lastName)
throws RemoteException, CreateException;
public Account findByPrimaryKey(String id)
throws FinderException, RemoteException;
public Collection findByLastName(String lastName)
throws FinderException, RemoteException;
public Collection findInRange(double low, double high)

throws FinderException, RemoteException;

< > AccountHome.java

e create method

- ejbCreate method

- throws ejbCreate  ejbPostCreate method throws

exception
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v finder method finder me
thod
5 finder method find
ejbFind ,
AccountHome findByLastName method ,
AccountEJB gjbFindByL astName method
5 finder method (signatures)
- method
(Enumeration type)
-throws exception method
- throws javax.ejb.FinderException javax.ejb.Remote Exception
&5& AccountEJB
- EntityBean Interface
- public
- abstract final
-0 ejbCreate  ejbPostCreate method
- finder method .(bean-managed persistence )
- method
- empty constructor
- finalize method
&5 EntityBean Interface
- EntityBean interface  Serializable interface (extends) Enterprise -
Bean interface
- EntityBean interface ejbActivate ejbLoad method
&5 ¢/bCreate method
create method , EJB ejbCreate
method , ejbCreate method
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- Primary Key
AccountEJB ejbCreate method SQL insert
insertRow method

AccountEJB ejbCreate method

public String ejbCreate(String id, String firstName, String
lastName,double balance) throws CreateException {

if (balance < 0.00) {

throw new CreateException ("A negative initial

balance is not allowed.");

}

try {

insertRow(id, firstName, lastName, balance);

}

catch (Exception ex) {
throw new EJBException("ejbCreate: "

+ ex.getMessage());

this.id = id;

this.firstName = firstName;
this.lastName = lastName;
this.balance = balance;

return id;

AccountEJB ejbCreate method
EJB ejbCreate method

ejbCreate method

&2 access control modifier public

private

ot a1 Primary Key .(bean-managed persisten

ce )
o Java RMI
& Method modifier final static
=& throws javax.ejb.CreateException

Exception

= ejbCreate method

eption ,

ejbCreate method

javax.ejb.DuplicateKeyException(CreateException
) . CreateException

eKey Exception

CreateExc
Primary Key

Duplicat
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74 non-J2EE
» SQL

&% €jbPostCreate method

- ejbCreate method ,

- EJB
method

ejbCreate method
. ejbCreate method
EntityContext interface

- ejbPostCreate method

- ejbPostCreate method signature

e
& access control modifier
& method modifier final static
e void
- throws javax.ejb.CreateException

Exception

& gbRemove method
- remove method
- EJB

Remove method

- AccountEJB ejbRemove method

public void ejbRemove()

{
try {
deleteRow(id);
}
catch (Exception ex) {
throw new EJBException("ejpRemove: "

+ ex.getMessage());

}

public

ejbRemove method

ACCOUNT
ejbCreate method

ejbPostCreate method

ejbPostCreate
, ejpbPostCreate method

getPrimaryKey getEJBObject method

empty method

ejbCreate method

, ejb
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- ejpbRemove method , javax.ejb.EJB-
Exception ,
javax.ejb.RemoveException
, SQL state (row)
&5 glbLoad method  ebStore method
- EJB
(synchronize) , EJB
ejbLoad method ejbStore method
- ejbLoad method (refresh) ,
ejbStore method
- ejbLoad ejbStore method
- method ejbLoad
method method
method , ejbStore method
- ejbLoad ejbStore method
(refresh) (
)
- AccountEJB
AccountEJB method
- ejbLoad ejbStore method entity (underlying)
, javax.ejb.NoSuchEntityException
- EJBException . EJBException Runtime-
Exception throws
NoSuchEntityException , EJB
RemoteException
- AccountEJB ejbLoad loadRow method ,
SQL select
ejbStore method storeRow method ,
SQL update ejbLoad ejbStore
method
public void ejbLoad()
{
try {
loadRow();
} catch (Exception ex) {
throw new EJBException(‘ejbLoad: " + ex.getMessage());
JSTORM <15/91>
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}
}
public void ejbStore()
{
try {
storeRow();
} catch (Exception ex) {
throw new EJBException("ejbLoad: " +.getMessage());
}
}
55 finder method
finder method
AccountClient 3 finder method
Account jones = home.findByPrimaryKey(*“836”);
Collection ¢ = home.findByLastName(“Smith”);
Collection ¢ = home.findinRange(20.00, 99.00);
finder method class
ejbFind method . ,
AccountEJB class ejbFindByLastName method
public Collection ejbFindByLastName(String lastName)
throws FinderException
{
Collection result;
try {
result = selectByLastName(lastName);
} catch (Exception ex) {
throw new EJBException("ejbFindByLastName "
+ ex.getMessage());
}
if (result.isEmpty()) {
throw new ObjectNotFoundException ("No rows found.");
}else {return result;}
}
JSTORM <16/91>



Enterprise Java Beans 3 Issued by: < , , , >
Revision: <1.0> <2000/9/7 >

finder method ejbFindByLastName ejbFindInRange

ejbFindByPrimaryKey method .
ejbFindByPrimaryKey method Primary Key

. AccountEJB Primary
Key id . ejbFindByPrimaryKey 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 id " + primaryKey + " not
found.");

}

- ejbFindByPrimaryKey method primaryKey method
ejbFindByPrimaryKey , ejbFindByPrimaryKey
method EJB

- findByPrimaryKey method

- bean-managed persistence finder
method

=& bFindByPrimaryKey method

=z finder method ejbFind

&2 access control modifier public

== method modifier final static

Vot Java RMI

Vit Primary Key  Primary Key

&&5 Business method

method
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, method )
. AccountEJB

method

public void debit(double amount) throws InsufficientBalanceException

{
if (balance - amount < 0) {

throw new InsufficientBalanceException();

}

balance -= amount;

public void credit(double amount)

{ balance += amount;}

public String getFirstName()

{ return firstName;}

public String getLastName()

{ return lastName;}

public double getBalance()

{ return balance; }

- AccountClient method

Account duke = home.create("123", "Duke", "Earl");
duke.credit(88.50);
duke.debit(20.25);

double balance = duke.getBalance();

- method (signature)

=& method EB
, ejbCreate  ejbActivate method

&& access control modifier public
=& method modifier final static

e RMI
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-throws exception
, debit method  InsufficientBalanceException
. method
javax.ejb.EJBException
&5z Database Calls
AccountEJB
Method SQL
Ate Insert
ejbFindByPrimaryKey select
ejbFindByLastName select
ejbFindinRange select
EjbLoad select
EjbStore update
EjbRemove delete
< > AccountEJB SQL
AccountEJB method
method . , method
EJB ejbStore method
method

import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.ejb.*;

import javax.naming.*;

public class AccountEJB implements EntityBean
{

private String id;

private String firstName;

private String lastName;

private double balance;
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private EntityContext context;
private Connection con;

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

public void debit(double amount)

throws InsufficientBalanceException

{
if (balance - amount < 0) {
throw new InsufficientBalanceException();
}
balance -= amount;
}

public void credit(double amount)

{

balance += amount;

public String getFirstName()
{

return firstName;

public String getLastName()
{

return lastName;

public double getBalance()
{

return balance;

}

public String ejbCreate(String id, String firstName, String lastName,
double balance) throws CreateException
{
if (balance < 0.00) {
throw new CreateException

("A negative initial balance is not allowed.");

JSTORM
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}

try {

}

insertRow(id, firstName, lastName, balance);
catch (Exception ex) {

throw new EJBException("ejbCreate: "

+ ex.getMessage());

}

this.id = id;

this.firstName = firstName;

this.lastName = lastName;

this.balance = balance;

return id;

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 id " + primaryKey + " not found.");

public Collection ejbFindByLastName(String lastName)

throws FinderException

{

Collection result;

JSTORM
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try {
result = selectByLastName(lastName);

} catch (Exception ex) {
throw new EJBException("ejbFindByLastName "

+ ex.getMessage());

}

if (result.isEmpty()) {

throw new ObjectNotFoundException("No rows found.");
}
else {

return result;

public Collection ejbFindinRange(double low, double high)

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;

public void ejbRemove()

{
try {
deleteRow(id);
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} catch (Exception ex) {
throw new EJBException("ejpbRemove: "

+ ex.getMessage());

}

public void setEntityContext(EntityContext context)
{

this.context = context;

try {
makeConnection();

} catch (Exception ex) {

throw new EJBException("Unable to connect to database.

+ ex.getMessage());

}

public void unsetEntityContext()

{

try {
con.close();

} catch (SQLException ex) {
throw new EJBException("unsetEntityContext: "

+ ex.getMessage());

}

public void ejbActivate()

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

public void ejbPassivate()

{

id = null;

public void ejbLoad()
{

JSTORM <23/91>
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try {
loadRow();

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

}

public void ejbStore()

{

try {
storeRow();

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

}

public void ejbPostCreate(String id, String firstName,

String lastName, double balance) { }

/ Database Routines /

private void makeConnection()

throws NamingException, SQLException

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

}

private void insertRow (String id, String firstName, String lastName,
double balance) throws SQLException
{
String insertStatement =
"insert into account values (?,?7,?,7)"
PreparedStatement prepStmt =

con.prepareStatement(insertStatement);
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prepStmt.setString(1, id);

prepStmt.setString(2, firstName);
prepStmt.setString(3, lastName);
prepStmt.setDouble(4, balance);

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

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

con.prepareStatement(deleteStatement);

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

private boolean selectByPrimaryKey(String primaryKey)
throws SQLException
{
String selectStatement =
"select id " +
“from account where id = ?;
PreparedStatement prepStmt =
con.prepareStatement(selectStatement);

prepStmt.setString(1, primaryKey);

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

return result;

private Collection selectByLastName(String lastName)
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throws SQLException

String selectStatement =

"select id " +

"from account where lastname = ? ";
PreparedStatement prepStmt =

con.prepareStatement(selectStatement);

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

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

prepStmt.close();

return a;

private Collection selectinRange(double low, double high)

throws SQLException

String selectStatement =

"select id from account " +

"where balance 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 id = rs.getString(1);
a.add(id);
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prepStmt.close();

return a;

private void loadRow() throws SQLException
{
String selectStatement =
"select firstname, lastname, balance " +
"from account where id =? ",
PreparedStatement prepStmt =

con.prepareStatement(selectStatement);

prepStmt.setString(1, this.id);

ResultSet rs = prepStmt.executeQuery();

if (rs.next()) {
this.firstName = rs.getString(1);
this.lastName = rs.getString(2);
this.balance = rs.getDouble(3);
prepStmt.close();
}
else {
prepStmt.close();
throw new NoSuchEntityException("Row for id " + id +

" not found in database.");

private void storeRow() throws SQLException
{
String updateStatement =
"update account set firstname = ? ," +
"lasthame = ? , balance =? " +
"where id = 7",
PreparedStatement prepStmt =

con.prepareStatement(updateStatement);
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prepStmt.setString(1, firstName);
prepStmt.setString(2, lastName);
prepStmt.setDouble(3, balance);
prepStmt.setString(4, id);

int rowCount = prepStmt.executeUpdate();

prepStmt.close();

if (rowCount == 0) {
throw new EJBException("Storing row for id "
+ id + " failed."”);
}

}
} // AccountEJB
< > AccountEJB.java

Primary Key
primary key
. primary key String
id ., javalang.String primary key
, primary key
. , primary key fidd
, primary key
productld  vendorid primary key

( )

public class ItemKey implements java.io.Serializable

{
public String productld;
public String vendorld;

public ItemKey() { };

public ItemKey(String productld, String vendorid)

{
this.productld = productid;
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this.vendorld = vendorld;

public String getProductld()
{

return productld;

public String getVendorld()
{

return vendorld;

public boolean equals(Object other)

{
if (other instanceof ItemKey) {
return (productld.equals(((ItemKey)other).productld)
&& vendorld.equals(((ItemKey)other).vendorld));
}
return false;
}

public int hashCode()

{
return productld.hashCode();

< > |[temKey.java
&5 primary key
- access control modifier public
- public

- CMP , primary key
container-managed

- Primary key public default

- Primary key

&z BMP  Primary Key
BMP ejbCreate method primary key
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public ItemKey ejbCreate(String productld, String vendorld,

String description) throws CreateException

if (productld == null || vendorld == null) {
throw new CreateException("The productld and
vendorld are required.");

}

this.productld = productid;
this.vendorld = vendorld;

this.description = description;

return new ItemKey(productld, vendorld);

ejbFindByPrimaryKey method primary key

public ItemKey ejbFindByPrimaryKey(ltemKey primaryKey)

throws FinderException

try {
if (selectByPrimaryKey(primaryKey))

return primaryKey;

private boolean selectByPrimaryKey(ltemKey primaryKey)

throws SQLException

String selectStatement =
"select productid " +
"from item where productid = ? and vendorid = ?";
PreparedStatement prepStmt =
con.prepareStatement(selectStatement);
prepStmt.setString(1, primaryKey.getProductld());
prepStmt.setString(2, primaryKey.getVendorld());
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ResultSet rs = prepStmt.executeQuery();
boolean result = rs.next();
prepStmt.close();

return result;

&z CMP  Primary Key

CMP ejbCreate method null .(BMP

primary key J)

CMP ejbFindByPrimaryKey method
, Application Deployment tool method
SQL select

ejbFindByPrimaryKey method
finder method(findByDescription, findinRange)
tool method SQL

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;

, method SQL select
where Deployment tool

&z Primary Key
primary key class

getPrimaryKey method

Account account;

String id = (String)account.getPrimaryKey();
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primary key EntityContext class
getPrimaryKey method

EntityContext context;

String id = (String) context.getPrimaryKey();

I nsufficientBalanceException

InsufficientBalanceException

public class InsufficientBalanceException extends Exception
{
public InsufficientBalanceException() { }
public InsufficientBalanceException(String msg) {
S uper(msg);
}
}
Deployment Descriptor
et Deployment Descriptor GUI Depl
oyment tool .
w5z GUI UNIX Deployme
nt Descriptor , GUI Deployment tool

&5 SUN JEESDK 1.2.1 Application Deployment
Tool Deployment Descriptor JAR .EAR

J2EE SDK
e UN - Java JEE SDK 1.21

&5 Homepath CPATH
set J2EE_ HOME=<installation-location>
set CPATH=.;%J2EE_HOME% \lib\j2ee.jar

e <installation-location> JPEE SDK f
ull path
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set J2EE_HOME= C:\Lang\j2sdkeel.2.1

ars EB

Account.java ?

AccountHome.java ?

AccountEJB.java ?
InsufficientBalanceException.java ? helper

Command line prompt

javac —classpath %CPATH% Account.java
javac —classpath %CPATH% AccountHome.java
javac —classpath %CPATH% AccountEJB.java

javac —classpath %CPATH% InsufficientBalanceException.java

Database
ot Database Database
5 J2EE SDK Cloudscape DB
&5 Cloudscape DB command line

c\Lang\j2sdkeel.2.1\bin>cloudscape -start

JSTORM <33/91>



Enterprise Java Beans 3 Issued by: <

Revision: <1.0>

1 i) i) >
<2000/9/7 >

G:d41:13 GHI+B7:08 2088: [Amiddbc]

T+@%:=88 2B09:
H1 HEz41:13 GMI=HY:zHE ZHAHE:

Bl BEz41 45 GMIT=0Y Bl ZEdd: DHmidddbe | EnidddbeEereer bownd in #w

< > Cloudscape

£2DB

create table account

(id varchar(3) constraint pk_account primary key,

firstname varchar(24),
lastname varchar(24),
balance decimal(10,2));

e QL 2

: cloudld
command line

cd $J2EE_HOME\doc\guides\ejb\examples\util

cloudlJ.bat . cloudlJ.bat

cloudlJ.bat
- SQL

1 SQL
cloudTable.bat

cloudl!J SQL Plus

J2EE_HOME
Home path

cloudTable.bat
J2EE_HOME
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Home path

cd %J2EE_HOME% \doc\guides\ejb\example s\account
.\util\cloudTable

J2EE

Faatoat JEE (EB ) .JPEE command |
ine prompt

c\Lang\j2sdkeel.2.1\bin>j2ee -verbose

&5 command line prompt

e command line prompt

c\Lang\j2sdkeel.2.1\bin>j2ee -stop
Application Deployment T ool

2525 PEE command line prompt J2EE SDK
Application Deployment tool

deploytool

¥ at st
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<

[0 b ks Do piwmi To
e e s

2EEO E3R S50 FEE & B

P ey

A [Ty wra—

=TT

> Application Deployment Tool —

Enterprise bean
2525 [File] -> [New Application...]

<

Yoot oat

£ Fle

= Application Degloysent Tool

Ll r——— 1T e
Foit] EJE L B AppiGatin...
ot Wi WIER B Aprmiication...

S A,

Esn
[T

> Application Deployment Tool — File

[Browse]

Appicstaon Fils Hame Lol ed.ear | Browse

gt ativm Dispdny Mo _:.H.‘-lfd

< > New Application
J2EE

[New Application]

MyAccount.ear(

.ear
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r.'._’-:_r-.uw Application

Luuk in} ||janmﬂ - E E 'El -;':'T%-

I [y aceountslass

| Oy ecumt s

| O swcoumiztiont s

| (4 st cuntEB lass

{ O s rouniEJE 50
ED."‘.I: souniHome.tlazz

;DF.I:I:DI.IHIHDFHE mn

e Ly

Hia names el 2ar Mo Applicaton
Fils: of type fnlrl-:r.'] - Cancel

< > New Application

e : [OK]

_E:E"I-:'n- Aoplicatien

Ajrprbacanon Five Mame: |1|L|SEI"3NI:I|.II1DH1'\.'«.I:¢DIJI'II.E‘3" B‘m |

Appication Tsgay Maime: | oot

o |[ e [ |

< > New Application

[ hppication Doghayrmsal Tesls Mysoousd {Chaiged)

Lecoatmpmicaliss  Mrigoming. SyAccesn
MR e | IR S G| SoERy
izl Karmer
waeaci gl
Appiesinm [Pe Mese

Comanly

BETa. FFPARFEST W
WIETA I pli ¢ ol oroaml
REET A by v (3 e-riamd

= [
Fuc] | B LR REmaae Lilrary S, Snial b D162 168
Nesoviphie 'I
Foplizalan descripion g v S TR
o= T Bl '.-|-Iq..1|ﬂ1.i

it |

< > Application Deploymnet Tool
Enterprise bean

s
Deployment descriptor

-Bean Deployment descriptor
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- Deployment descriptor  bean class EJB Jar
-EJB Jar MyAccount.ear

&es [FHle] -> [New Enterprise Bean.. ]

B fenlialion D pibey i Tosl My ACCAUSE 4chan ged)
Bkl Aepple ol iam Chend I Fgpiicalin .
KM EJB R 0 B ot
ek Wish WIRE i dpplalian. ™
S B s
S s e
Lo
| e
MR ey 1RR L DR ) B
(e T L b
P ik e e ption || Largwboen fhem:
e Garven el !
mwl‘ﬂ . I,
< > Application Deployment Tool

&5&5[New Enterprise Bean Wizard— Introduction] : [Next]

)

ot W i prise Wi Wizand - Wsirosfigiien

Thiz szord sdl hedpe wou bo Creads & nesd enke pose bean, Yo nost beoir wih a dess
ek inek mets tha by bsinass kagic i vl o the Homa snd Rermesis nbafacs
Sl Tar i bean The W aand Wil Then preckece TEce classes o & EIB MK e
2l Wil Craale Thie deckssan ) da R ipnn T regunad by T B2 o,

il ] Uike: Aiarp i Se: fean o e e 10k g & ia:

* Tdcrdafy the ETE AR filc dhat will conibar e bone
® [iatifr it Enberprios Bean lass and 4 Howe sl Faeobs s

Join b, i o BlEn

* Fromul the deenpleon and icovo for e boa

™ Eroeide fhe perski ot o iy i

* Fromie ihe speTanment mines Teqeres by the ben

# lirdify ay ol mderproet " s pefr e by Bus beman
& Eroele the secunty wiforssaton for the s

* From de the ST Tor e b

Tl Faze B = Fhar

< > Introduction
&2 [New Enterprise Bean Wizard— EJB JAR]

Enterprise Bean will Go In : MyAccount

JAR Display Name : MyAccountJAR . bean
EJB .jar view
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A A Me iz reguied b cortsin this episrpies baan You Ean add & new JAR 40 30 spplication, orsekctan exsing
LR Tioeriwithin an applkcatiaon. Sleryou Fase seleckid o a8 Tk, aed Tie EB datsas 1o bs camants

Dpbanally, you can acd pther desired somponams ink he JAR. You can sl sdi e manifes] dasapath, ol s
sl o loasate bRl L8R thal e contained i the o nlerpise apalcston aehve E&R k)

Erib ok Evim v i G A Disgiony Maie:
| < Wyhceaust | T
Daecrigptive:
o daseriphon -
f :
Manfest Dascpath S
Bl Josn 16K 10k
Lange icom (G252
Ak, [P, . B
riomterd
Arrountrhss
AccauntEB dass
AcuniHome class o
Insafie i a noa Eaza plion cligs e
Delsle.,.
|_Hﬂl Cancal = Back Hexd = I Hiimshy

< > EJB JAR

&5 Contents [Add]

Flease click Browse and select the folder that represents the root
directary ofthe classes to be added.
Select a file or directary frarm the root directory tree and click Add.

-Root Directony

HC:\LanngQSdkee'l 21U sernaccount || Browse...

[} Accountjava

[y AccountClient java

[y AccountEJB class

[y AccountEJB java

[y AccountHome.class

[} AccountHome java

[y createTable.sqgl

Y InsufficientBalanceException.class

[ InsufficientBalanceException.java
~Files to be Added:

|mccountcolass >
AccountEJB class
AccountHome.class

| oK || Cancel || Help |

< > Add Files to .JAR

[Add Files to .JAR]
class
[Add] [OK]

e class 4
Account.class
AccountHome.class

AccountEJB.class

*.class
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InsufficientBalanceException.class

v [Next]

& [New Enterprise Bean Wizard — General]

Bean Type : Entity

[ Mew Entnrprisn Bean Wizard - Gesera
I Pleame anter s noame glihe clhiee $les that wil b= inchided inpurEd8 U8R and indicade the tme of Enfamriss
Baa falpu wadld | kel Eaae
Alsn. provide 3 ciesplay name, descrgbon, s iconsfar e beneitaf ohers using your bean
Estargubon Bizan (hass!
AocousiEJE -

i | Bean Tape
taume iertscn & Enetyr
RetousiHeing -
SEsL0n
Femate it erac e
Recnust - ot
L e
Euienuuied Boa) Diaploy b
ArzaouriBaan
Doscription
e
Sl WO [ e hEL
Largm loen {3012k
|_Hi|1 Cancal <Rk Mot > | Hims iy

< > General
Enterprise Bean Class : AccountEJB
Home Interface : AccountHome
Remote Interface : Account

Enterprise Bean Display Name : AccountBean

[Next]
& [New Enterprise Bean Wizard— Entity Settings]
Bean-Managed Persistence [Next]

&ses [New Enterprise Bean Wizard— Environment Entries)

[Next] ( )
&5 [New Enterprise Bean Wizard — Enterprise Bean References]
[Next] ( J)
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i Bran Wizard - Eatity Satiisgs
Sinca his [san enlilykbaan, piesase poosioe i prirsy Kayclasa and e opiinnal fald name.
Hyou ara Leaing canda) d ik pliersg ehopras vwhichfaldeyouwoud like parsistad.
Slnrg) gl & A ag e
-i-_;hln-llnq-l Persstence
o Crnirta e -Managed P SSIEHC o
Paiimany By Mlass:
v lareg Obict
Primary Py Held Pl
T P
[ rew | cance <Back | Wea: || P

< > Entity Settings
& [New Enterprise Bean Wizard — Resource References)

[Add]
[Coded Name] jdbc/AccountDB
[Typel javax.sqgl.Datasource
[Authentication] Container
[l Mewe Eniie E o Flefnrancme
A PAleesct B e Fecasd R Fatha 1h6e3 Fafe e il [ ifed 20 of 15 GIFRITTHS b iet
For mach off e, inclicaris the tpe of reoums requined, srd b thes sothenficalion of resguce users will bs
hendiad iappication-maraged or carfsna-maraned].
Dban, plaeaa ERodae a dass ghan of B expesio il Sin e o G e oL & Tokar nced
Hastneres Farsrise Hefarmmnd m Cnde
i Coded Herm | Ty Authuntication |
0 EVrnin B tamiet 0| DataSauice [Cinkaner |
| A
| o
el
Tieplovenme St g fa
-ﬂﬂ'ﬂﬂ_a-lr.
Wy Wame P i
| |
| wein | | cascat || sbocx | Wems | Fesh
< > Resource Reference
[Next]

&z [New Enterprise Bean Wizard— Security]

[Next] ¢ )
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& [New Enterprise Bean Wizard — Transaction Management]

[EiNew Entorgeine Aoas Wizand rame g lios Mymngeesenl
Fhames D g oo Dian-managad arcomaing-manapad Damecims
il thod s 1 Farsd T cantsin i brer A P TPV e T LT e O i i T e
i bl
Toareaitam Massdygorsieg
Tjusayes B i agasel 1
W C e ey . B e Trgmenchaes
wEhod I _Tranzactun Tme
T maren) Aea lang Chject pammaier | Hofupisd
mebiidraubbe o | Remired
11 AL [P 1 ] e 1 S NN P NIRRT 1) Mo p il
N EER T m sy )] waa_lareg SHND paramer1) MO f paa iad
el B lare g Famied
;ltlmﬂndtt'l“'wllulthﬂo"ldh 1 ATl P g
AndnFanpaidoubie parsmeiar , doubie parameders] Hofzupmied
Erapepren bno Slrmg parsmetart, e bing Bring para.. Nofupported
AR ST T e i el
etfirraman Fagied
T Pl pparied
L 'l'Nl:lIIWI.II.lﬂ'H#I"'.'".'“.I *]
| il iy
™ | cancat | amaes | wems || maish |
< > Transaction Management
method Required
method
debit
create
getFirstName
getLastName
getBalance
[Next] , [Finish]
Deployment descriptor class
MyA ccount.ear

MyAccount.ear
Ejb-jar-ic.jar
MANIFEST.MF
application.xml

sun-j2ee-ri.xml

Deployment
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Application Deployment( )
&5 Deployment descriptor EJB .ear
EJB .ear JEE

&ses Application Deployment Tool
[Tools] —> [Deploy Application...]

b -1 foa
VETE-IMFMENFERT WF
VETE-HF i pp B e i roannd
HETR-| P s un- 2 ees-rirmi

- W
| et Ly AL | s Liscary MR P e
(Dh el T i |
rwll.ﬂlﬁum:(u“lﬁu Ly b i
Beramrs; ..ml{*-illﬂl: .
B iocanes | | | umibyiters

525 Return Client jar

< > Application Deployment Tool

[Next]

TR Depkoy My ACs sint
=
Please sedect the senver that you weaolk 10 deploy the application
Meaccoetio

Tl et Farwii
lmcahosi

' Theszerver can semd back = clent JAR e W coctaing the edn
RIMIAIE stub chieaes that chenl apploatios writen to acoesi
1tz applcation wil oeed: al ruatime.

|« tiarn Cliem i
Chiant JAR Fils Mame:

(CALangiisckeat I ilsenaco ourmydcconmcl Brosee.,

Cancel | Eath | Mol = Fisli |

EE

< > |ntroduction
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&e INDI
AccountBean JNDI Name MyAccount
jdbc/AccountDB JNDI Name jdbc/Cloudscape
- JHDT Mames
Referpned By ProenpananbRafersns Mare JMDINane |
eI T==2T R |
HrcountBean {idbefrcountliE [idhedZ b clecape] |
Heip canced < fack Mex1 =
< > JNDI Names
[Next] , [Finish] ,
Deployment
&5z Deployment Progress
Deployment [OK]
[OK] Deploy
&3 Deployment Progress [ <]
Progress:
<>_ Contacted Server...
woplication MyAccount transferred
MyAccount has 1 ejbs, Oweb components to deploy
Deploving Ejbs..
Processing heans ...
Generating wrapper cade for AccountBean
Compiling wrapper code ..
Compiling BRMI-IIOP code ..
Making client JARS ..
fMaking server JARS ..
Deployment of MyAccount is camplete.
Client code for the deployed application MyAccount saved to ClLanglj2s
| | »
0K
< > Deployment Progress
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Deployment J2EE console MyAccount
Deployment

EE MH &3

Jvfapp licat ionzMficcount ¥

wk THR *

< > Deployment J2EE

Client Program : AccountClient.java

Yoatoat

Yoot oat

EJB JDNI Naming Context

JND Naming Contextl EJB EJB
Account bean

Account Account

method

remove method
DB
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Voatot

EJB JNDI Context : EJB
JNDI EJB . JNDI Naming
Context

Context initial = new InitialContext();

EJB : JNDI Context
EJB ( MyAccount)

Object objref = initial.lookup("MyAccount");

AccountHome home =
(AccountHome) PortableRemoteObject.narrow(objref,

AccountHome.class);

create method

Account duke = home.create("123", "Duke", "Earl", 0.00);

Account joe = home.create("836", "Joe", "Jones", 0.00);

Account john = home.create("730", "John", "Smith", 0.00);

method
method
method

duke.credit(88.50);
duke.debit(20.25);

double balance = duke.getBalance();
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EJB
Finder method
PrimaryKey ,
(Enumeration type)

Account jones = home.findByPrimaryKey("836");

Collection ¢ = home.findByLastName("Smith");

Iterator i=c.iterator();

while (i.hasNext()) {
Account account = (Account)i.next();
String id = (String)account.getPrimaryKey();
double amount = account.getBalance();

System.out.printin(id + ": " + String.valueOf(amount));

¢ = home.findInRange(20.00, 99.00);

i=c.iterator();

while (i.hasNext()) {
Account account = (Account)i.next();
String id = (String)account.getPrimaryKey();
double amount = account.getBalance();

System.out.printin(id + ": " + String.valueOf(amount));

remove method

duke.remove();

Voatst

import java.util.*;
import javax.naming.Context;
import javax.naming.InitialContext;

import javax.rmi.PortableRemoteObject;
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public class AccountClient
{
public static void main(String[] args)
{
try {
Context initial = new InitialContext();
Object objref = initial.lookup("MyAccount");
AccountHome home =
(AccountHome)PortableRemoteObject.narrow(objref,
AccountHome.class);
Account duke = home.create("123", "Duke", "Earl", 0.00);
duke.credit(88.50);
duke.debit(20.25);
double balance = duke.getBalance();
System.out.printin("balance =" + String.valueOf(balance));
duke.remove();
Account joe = home.create('836", "Joe", "Jones", 0.00);
joe.credit(34.55);
Account jones = home.findByPrimaryKey("836");
jones.debit(2.00);
balance = jones.getBalance();
System.out.printin("balance = " + String.valueOf(balance));
Account pat = home.create("456", "Pat", "Smith", 0.00);
pat.credit(44.77);
Account john = home.create("730", "John", "Smith", 0.00);
john.credit(19.54);
Account mary = home.create("268", "Mary", "Smith", 0.00);
mary.credit(100.07);
Collection ¢ = home.findByLastName("Smith");
Iterator i=c.iterator();
while (i.hasNext()) {
Account account = (Account)i.next();
JSTORM <48/91>
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String id = (String)account.getPrimaryKey();
double amount = account.getBalance();

System.out.printin(id + ": " + String.valueOf(amount));

¢ = home.findInRange(20.00, 99.00);

i=c.iterator();

while (i.hasNext()) {
Account account = (Account)i.next();
String id = (String)account.getPrimaryKey();
double amount = account.getBalance();
System.out.printin(id + ": " + String.valueOf(amount));

}

} catch (InsufficientBalanceException ex) {
System.err.printIn("Caught an InsufficientBalanceException: "
+ ex.getMessage());
} catch (Exception ex) {
System.err.printin("Caught an exception." );

ex.printStackTrace();

< > AccountClient.java

Voatot

set CPATH=.;%J2EE_HOME% \lib\j2ee.jar

javac —classpath %CPATH% AccountClient.java

Yeatat

MyAccountClient.jar

jar EJB EJB
stub
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set CPATH=.;%J2EE_HOME% \lib\j2ee.jar;MyAccountClient.jar
java —classpath %CPATH% AccountClient
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Chapter 8

Yeatoat
ot st
at st

atat

Fatat

asas
e
e EB

Voatst
Voatst

Voot ot

o
=
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Sesmon Bcun/-’/_.-r— Entity Bean
|l:nmmmnaam | DemoHoma | | Dbt | DemoE riityfsen |
ERE -—-mﬁ____\\"““::h*r__-—:i-—f*
B = r v 3
;IE{;EED‘FEE |mmu5gsam&m | DemHme | e | | DG i
Entemrisefann
< >
EJB ) )
«C ) Primary Key C
lass
S #F -3 MoSuchibctExs aption
TR
I L
EMotR g | HEWA EFatA| 2a
ZHECA W= i
'\._\
\\H\m-eutg{ Object removel)
g Home sreatel.. ) 2 home.removel)
AEIE OE R %= nE OF
'\\.\\.‘
IHandle_gate JRObBcE)
2 fan | =
Ao BS ZMEID A ES
& oliml
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M4c #F
< >
e ”
. create() BEJ
B , create
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e " create()
, remove()

)

a: DemoRemotelnterface iface = home.create();
b: Handle handle = iface.getHandle();

iface = null;

iface — handle.getEJBObject();

e " re
move()
EB
EB .
javarmi.No
SuchObjectException
)

DemoRemotelnterface iface = home.create();

iface.remove();

iface.method(); // =

e " remove()

EB

)

DemoRemotelnterface iface = home.create();

Iface.method();

iface = null;
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s ' JNDI API EB
EB create() EB
e ’ EB
(Seridizable)
EB EB remove()
v ! ’ ,
NoSuchObjectException
EB
oy
. ' EB
(deseridizable) , Handle.getEJBObject()
o
?
javarmi.Object business method
EB
EB EB (EB )  business method
EJBObject javarmi.*, java.gb.*
package import . RemoteException  throw
Exception .
getPrimaryKey() RemoteException
getEJBHome
getHandle EJB
getHandle EJB
isldentical ( EJBObject obj) EJB EJB
remove() EJB

< > EJBObject
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byCash()
byCheck()

(Boolean) . RemoteException PaymentExce
ption

.EB

< > ProcessPayment

package com.titan.processpayment;

import java.rmi.RemoteException;

import java.util.Date;

import com.titan.customer.Customer;

public interface ProcessPayment extends javax.ejb.EJBObject {

public boolean byCheck(Customer customer, Check check, double amount)

throws RemoteException,PaymentException;

public boolean byCash(Customer customer, double amount)

throws RemoteException,PaymentException;

public boolean byCredit(Customer customer, CreditCard card, double
amount)

throws RemoteException,PaymentException;
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?
e create()
EJB
RMI synt
ax EJB Implement
EB EJB
, JNDI .

Method ‘
GetEJBMetaData EJBMetaData
getHomeHandle
remove(Handle handle) EJB
remove(java.lang.Object primaryKey) EJB

< > EJBHome

#zs CreateException ,

CreateException
PeocessPayment
CreateException ,
moteException

< > ProcessPaymentHome

package com.titan.processpayment;

import java.rmi.RemoteException;

import javax.ejb.CreateException;

public interface ProcessPaymentHome extends javax.ejb.EJBHome {
public ProcessPayment create()

throws RemoteException, CreateException;

Re
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. EB javax.gb*  import
SessonBean implement SessonBean
4 gbXXX()
w5 elbActive() : pool ready
e gbPassivate() : ready pool
e ebCreate() : create()
e ebRemove() : remove()
set Seasion Contexi(s
< >
setSessionContext() gb
sesson context EJB session
context EJB
- Y
 ejoCreatolaccno, cust) 3
< >
create()
gjbCreate()
gbActivate()
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&S5 . byCheck()
byCredit()
. byCredit()
PaymentException

< > ProcessPaymentBean

package com.titan.processpayment;

import com.titan.customer.*;

import java.sql.*;

import java.rmi.RemoteException;

import javax.ejb.SessionContext;

import javax.naming.InitialContext;

import javax.sql.DataSource;

import javax.ejb.EJBException;

import javax.naming.NamingException;

public class ProcessPaymentBean implements javax.ejb.SessionBean{
final public static String CASH = "CASH";
final public static String CREDIT = "CREDIT";
final public static String CHECK = "CHECK";

public SessionContext context;

public void ejbCreate(){
}

public boolean byCash(Customer customer, double amount)
throws PaymentException{
return process(getCustomerlD(customer),amount,

CASH,null,-1,-1,null);

public boolean byCheck(Customer customer,Check check,double amount)
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throws PaymentException{
int minCheckNumber = getMinCheckNumber();
if (check.checkNumber > minCheckNumber){
return process(getCustomerlD(customer), amount, CHECK,
check.checkBarCode,check.checkNumber,-1,null);
}
else {
throw new PaymentException(

"Check number is too low. Must be at least "+minCheckNumber);

}
public boolean byCredit(Customer customer,CreditCard card, double
amount)
throws PaymentException {
if (card.expiration.before(new java.util.Date())){
throw new PaymentException("Expiration date has passed");
}
else {
return process(getCustomerID(customer), amount, CREDIT, null,
-1, card.number,

new java.sgl.Date(card.expiration.getTime()));

}

private boolean process(long customerID, double amount, String type,
String checkBarCode, int checkNumber,
long creditNumber, java.sql.Date creditExpDate)

throws PaymentException{

Connection con = null;

PreparedStatement ps = null;
try {
con = getConnection();
ps = con.prepareStatement
("INSERT INTO payment (customer_id, amount, type,"+
"check_bar_code,check_number,credit_number,"+
"credit_exp_date) VALUES (?,7,7,2,2,2,7)");
ps.setLong(1,customerlD);

ps.setDouble(2,amount);
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ps.setString(3,type);
ps.setString(4,checkBarCode);
ps.setInt(5,checkNumber);
ps.setLong(6,creditNumber);
ps.setDate(7,creditExpDate);
int retVal = ps.executeUpdate();
if (retvall=1){

throw new EJBException("Payment insert failed");

return true;
} catch(SQLException sql){
throw new EJBException(sql);
} finally {
try {
if (ps !'= null) ps.close();
if (con!= null) con.close();

} catch(SQLException se){se.printStackTrace();}

}
public void ejbActivate(){}

public void ejbPassivate(){}

public void ejbRemove(){}

public void setSessionContext(SessionContext ctx){
context = ctx;

}

private int getCustomerID(Customer customer){
try{

return ((CustomerPK)customer.getPrimaryKey()).id;

}catch(RemoteException re){

throw new EJBException(re);

private Connection getConnection() throws SQLException{
try{
InitialContext jndiCntx = new InitialContext( );
DataSource ds = (DataSource)

jndiCntx.lookup(“java:comp/env/jdbc/titanDB");
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return ds.getConnection( );
}catch(NamingException ne){throw new EJBException(ne);}
}
private int getMinCheckNumber(){
try{
InitialContext jndiCntx = new InitialContext( );
Integer value =
(Integer)jndiCntx.lookup("java:comp/env/minCheckNumber");
return value.intValue();

}catch(NamingException ne){throw new EJBException(ne);}

JSTORM <61/91>



Enterprise Java Beans 3 Issued by: < , : >
Revision: <1.0> <2000/9/7 >
Deployment Descriptor
Deployment Descriptor ~ ?
JAR
EB DeploymentDescriptor
Deployment Descriptor
Deployment Descriptor , ,
< > MakeDD
package com.titan.processpayment;
import javax.ejb.deployment.*;
import javax.naming.CompoundName;
import java.util.*;
import java.io.*;
public class MakeDD {
public static void main(String args [] ){
try {
if(args.length <1){
System.out.printin("must specify target directory");
return;
}
SessionDescriptor paymentDD = new SessionDescriptor();
paymentDD.setRemotelnterfaceClassName(
"com.titan.processpayment.ProcessPayment");
paymentDD.setHomelnterfaceClassName(
"com.titan.processpayment.ProcessPaymentHome");
paymentDD.setEnterpriseBeanClassName(
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"com.titan.processpayment.ProcessPaymentBean");
paymentDD.setSessionTimeout(60);
paymentDD.setStateManagementType(

SessionDescriptor.STATELESS_SESSION);

Properties props = new Properties();

props.put("jdbcURL","jdbc:<subprotocol>:<subname>");

props.put("minCheckNumber","1000");

paymentDD.setEnvironmentProperties(props);

ControlDescriptor cd = new ControlDescriptor();

cd.setlsolationLevel(ControlDescriptor. TRANSACTION_READ_COMMITTED);

cd.setMethod(null);
cd.setRunAsMode(ControlDescriptor.CLIENT_IDENTITY);
cd.setTransactionAttribute(ControlDescriptor.TX_REQUIRED);
ControlDescriptor [] cdArray = {cd};
paymentDD.setControlDescriptors(cdArray);

CompoundName jndiName =
new CompoundName("ProcessPaymentHome", new Properties());

paymentDD.setBeanHomeName(jndiName);

String fileSeparator =
System.getProperties().getProperty(‘file.separator");
if (! args[0].endsWith(fileSeparator))

args[0] += fileSeparator;

FileOutputStream fis =
new FileOutputStream(args[0]+"ProcessPaymentDD.ser");
ObjectOutputStream oos = new ObjectOutputStream(fis);
0os.writeObject(paymentDD);
0os.flush();
oos.close();
fis.close();
} catch(Throwable t){t.printStackTrace();}
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at st

< > Quote.java

package com.wiley.compBooks.ecommerce;

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

import java.util.*;

public interface Quote extends EJBObject {

//

public int getNumberOfitems() throws RemoteException;

//

public Vector getLineltems() throws RemoteException;

//

public void addProduct(Product prod) throws QuoteException,
RemoteException;

// 0
// QuoteException

public void setProductQuantity(Product prod, int quantity) throws
QuoteException, RemoteException;

//

public void clear() throws RemoteException;

//

public Customer getCustomer() throws RemoteException;

// setSubtotal()
public double getSubtotal() throws RemoteException;
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//

public void setSubtotal(double subTotal) throws RemoteException;

//

public double getTaxes() throws RemoteException;

//

public void setTaxes(double taxes) throws RemoteException;

//

public double getTotalPrice() throws RemoteException;

//
// QuoteException

public Order purchase() throws RemoteException, QuoteException;

< > QuoteHome.java

package com.wiley.compBooks.ecommerce;

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

import java.util.Date;

Jxx
* This is the home interface for Quote. 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 Obijects.

*

* One create() method is in this Home Interface, which

* corresponds to the ejbCreate() method in the Quote file.
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*/

public interface QuoteHome 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 customer The Customer for this Quote

*

* @return The newly created EJB Object.
*/
public Quote create(Customer customer) throws CreateException,

RemoteException;

}

< > QuoteBean.java

package com.wiley.compBooks.ecommerce;

import javax.naming.*;

import javax.ejb.*;

import java.util.*;

import java.rmi.RemoteException;

import javax.naming.*;

/**

*

* This stateful session bean represents a quote which
* a customer is working on. A quote is a set of

* products that the customer is interested in, but has

JSTORM <66/91>



Enterprise Java Beans 3
Revision: <1.0>

Issued by: <

1

, >
<2000/9/7>

* not committed to buying yet. You can think of this
* bean as a shopping cart - as the customer surfs our
* E-Commerce web site, this bean 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.

*

* 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

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

*

* This Bean could easily be extended to include other
* things, such as:

* - Shipping charges.

* - Comments or special instructions the user gives.
*/

public class QuoteBean implements SessionBean {

private SessionContext ctx;

// Begin Stateful Session Bean Conversational State
// fields

// (Conversational state is non-transient, and

// is perserved during passivation and activation)
r*

* The customer this quote belongs to.

*/

private Customer customer;

r*
* The line items which constitute this quote
*/

private Vector lineltems;
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r*
* The subtotal (price before taxes) of the goods
*/

private double subTotal,

r*
* The taxes on the goods
*/

private double taxes;

// End Stateful Session Bean Conversational State
// fields

r*

* These are home objects that we need to find/
* create EJB Objects.

*

* The home objects are not client specific, and
* are not part of the conversational state on

* behalf of a single client. Hence they are

* marked as transient.

*/

private transient QuoteLineltemHome qgliHome;
private transient OrderLineltemHome oliHome;

private transient OrderHome orderHome;

public QuoteBean() {

System.out.printin("New Quote Stateful Session Bean created by

EJB Container.");

}

// Begin internal methods

/**

* For internal use only. Finds a Home Object

* using JNDI.

*

* Usage example:

* findHome("Ecommerce.QuotelLineltemHome")

*/
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private EJBHome findHome(String homeName) throws Exception {

Vi

* Get a reference to the Home Object

* via JNDI.

*

* We rely on app-specific properties

* to define the Initial Context

* params which JNDI needs.

*/

Context initCtx = new InitialContext(ctx.getEnvironment());
EJBHome home = (EJBHome) initCtx.lookup(homeName);

return home;

J**
* For internal use only. Generates a unique ID.

*

* When we convert this temporary quote into a

* permanent order, we need to generate unique

* |Ds for the primary keys of the data we create.

*

* This is a poor-man's implementation that uses

* the current system time. A real deployment

* should use a more robust method.

*/

private long uniquelD = System.currentTimeMillis();
private String makeUniquelD() {

return Long.toString(uniquelD++);

/**

* For internal use only. Finds a line-item

* based on a product.

*

* @return The matching line item, or null if
* not found

*/

private QuoteLineltem findLineltem(Product prod) throws RemoteException
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/r*

* Loop through all Line Items

*/

Enumeration e = lineltems.elements();

while (e.hasMoreElements()) {

QuoteLineltem li = (QuoteLineltem) e.nextElement();

r

* Get the Product EJB Object

* from the line item.

*/

Product oldProd = li.getProduct();

r*

* If the Products match (via

* EJB Object equivalency) then
* we've found our Line Item.
*/

if (oldProd.isldentical(prod)) {

return li;

return null;

// End internal methods

// Begin public business methods

* Returns the # of items in the quote

public int getNumberOfltems() throws RemoteException {

return lineltems.size();

* Returns the line-items. Each line-item
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* represents a quantity of a single product.
*/
public Vector getLineltems() throws RemoteException {

return lineltems;

/>
* Adds a product to the quote.
*/
public void addProduct(Product prod) throws RemoteException,
QuoteException {

r*
* See if a line-item exists for this product already..
*/

QuoteLineltem li = findLineltem(prod);

r*

* |If it exists, simply increase the quantity.

*/

if (Ii 1= null) {
li.setQuantity(li.getQuantity() + 1);
return;

}

r

* Otherwise, we need to make a new
* Quote Line Item. Use the Quote
* Line Item Home Obiject to create
* a new Quote Line Item EJB Object.
*/
try {
li = gliHome.create(prod);
lineltems.addElement(li);
}
catch (CreateException e) {
throw new QuoteException("Could not create line item: " +

e.toString());
}

JSTORM <71/91>



Enterprise Java Beans 3 Issued by: < , , , >
Revision: <1.0> <2000/9/7>

[+
* Call to adjust the quantity of a product.
* If the quantity is O, the product is removed.
* @exception QuoteException thrown if Product
* doesn't exist.
*/
public void setProductQuantity(Product prod, int quantity) throws
QuoteException, RemoteException {
QuoteLineltem li = findLineltem(prod);
if (li 1= null) {
if (quantity > 0) {

li.setQuantity(quantity);
}
else {
lineltems.removeElement(findLineltem(prod));
}
return;

throw new QuoteException("No such Product in Quote!");

/>
* Empties the quote
*/
public void clear() throws RemoteException {
Vi
* Remove each Quote Line Item
* EJB Object
*/
for (int i=0; i < lineltems.size(); i++) {
Quotelineltem li = (QuoteLineltem)

lineltems.elementAt(i);

try {

li.remove();
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}
catch (Exception e) {
e.printStackTrace();
}
}
r*
* Reset quote fields
*/
lineltems = new Vector();
taxes = 0;
subTotal = O;
}
Jr*
* Returns the customer we're quoting.
*/
public Customer getCustomer() throws RemoteException {
return customer;
}
J**
* Returns the subtotal price which has been
* previously set by setSubtotal().
*/
public double getSubtotal() throws RemoteException {
return subTotal;
}
Jr*
* Sets the subtotal price.
*
* Our external pricer bean is responsible for
* calculating the subtotal. It calculates it
* based upon customer discounts (and can be
* extended to include other rules as well).
*/
public void setSubtotal(double subTotal) throws RemoteException {
this.subTotal = subTotal;
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/**

* Returns the taxes computed for this Quote.

*/

public double getTaxes() throws RemoteException {

return taxes;

J*
* Sets the taxes for this Quote.

*/

public void setTaxes(double taxes) throws RemoteException {

this.taxes = taxes;

[
* Returns the total price. Total Price

* is computed from:

* 1) Subtotal price

* 2) Tax

*/

public double getTotalPrice() throws RemoteException {

return subTotal + taxes;

[+
* Converts this temporary quote into a

* permanent, persistent order. When the

* user clicks the "Purchase" button on the

* web site, a servlet will call this method.

*

* @throw QuoteException thrown if no items in quote
*/

public Order purchase() throws RemoteException, QuoteException {

Vi
* Find home objects via JNDI, so we

* can create an order and its
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findHome('E

* constituent order line-items.
*/
try {
if (oliHome == null)
oliHome = (OrderLineltemHome)
commerce.OrderLineltemHome");

if (orderHome == null)

orderHome = (OrderHome)

findHome("Ecommerce.OrderHome");

e.toString());
}

}

catch (Exception e) {

throw new RemoteException(e.toString());

/f*

* Make a unique ID for the order
*/

String orderID = makeUniquelD();

r*

* Make a new persistent Order.

*/

Order order = null;

try {
order = orderHome.create(orderID, customer);
order.setSubtotal(subTotal);
order.setTaxes(taxes);

}

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

throw new QuoteException("Error generating an order: " +

/*
* Convert each of our quote's line -
* items into permanent, persistent

* order line-items.
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*/
try {
Vector orderLineltems = new Vector();

r*
* For each quote line item...
*/

for (int i=0; i < lineltems.size(); i++) {

r*
* Extract the fields from
* the Quote Line Item...
*/
QuoteLineltem qgli =
(QuoteLineltem) lineltems.elementAt(i);
Product prod = qgli.getProduct();
int quantity = gli.getQuantity();

double discount = gli.getDiscount();

Vi
* And shove the fields into
* a new Order Line Item.
*/
String id = makeUniquelD();
OrderLineltem oli = oliHome.create(id, order,
prod, quantity, discount);
}
}
catch (Exception e) {
e.printStackTrace();
throw new QuoteException("Error generating an order line
items: " + e.toString());

}

return order;

// End public business methods
// Begin EJB-Required methods. The methods below
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// are 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("Quote.setSessionContext called");

this.ctx = ctx;

r*

* Get the QuoteLineltemHome Home Object
* so we can create Line Items.

*/

try {

this.gliHome = (QuoteLineltemHome)
findHome("Ecommerce.QuoteLineltemHome");

}
catch (Exception e) {
throw new RemoteException("Could not retrieve Quote

Line Item Home Object: " + e.toString());
}

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("Quote.ejbActivate() called.");

J*
* The container calls this method directly before
* passivating this instance. You should release
* resources acquired during ejbActivate().

*/

JSTORM <77/91>



Enterprise Java Beans 3 Issued by: < ,
Revision: <1.0>

, >
<2000/9/7 >

public void ejbPassivate() throws RemoteException {

System.out.printin("Quote.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(Customer customer) throws CreateException,

RemoteException {

System.out.printin("Quote.ejbCreate(" + customer + ") called");

this.customer = customer;
this.lineltems = new Vector();
this.subTotal = O;

this.taxes = 0O;

J*
* Removes this quote, and hence all client-

* specific state.

*

*In our example, there is really no way for

* the client to 'abort' the quote, so the EJB

* Container will call this when the Session

* times out.

*/

public void ejpbRemove() throws RemoteException {

System.out.printin("Quote.ejpbRemove() called.");

r*
* Remove all the Line Items which are
* part of the quote. We want to remove

* the Line Items because an Quote is
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* made up of unique Line Items, which
* other quotes cannot use.
*
* (For you UML fans, this is
* Composition, rather than
* Aggregation).
*/
Enumeration e = lineltems.elements();
while (e.hasMoreElements()) {
try {
QuoteLineltem li = (QuoteLineltem)
e.nextElement();
li.remove();
}
catch (Exception ex) {
// lgnore exceptions. EJB Container may
// have removed the Line Items already
// due to Session timeout.
}
}
}
}
<79/91>
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Chapter 9

JNDI  Client API

JNDI

Java Naming and Directory Interface(JNDI) Java 2 Platform, Enterprise
Edition(J2EE) . JNDI : (machine), :
, locating
JNDI
JNDI
. EXB JNDI locating

Naming and Directory Services

JINDI (naming) (directory)
(look up)
e name . name
(binding)
w5 name
(look up)

directory object operation
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Netscape Directory Server Microsofts’s Active Director
y (location),
?
(top node)
(subtree) ,
/ Person 1
People
\ Person 2
My Company / Printer 1
Printers
/ Computer 1
;I:::;: % Computers
\ Computer 2
Fax Machines
\ Fax Machina 1
< >
JNDI
JNDI
sz JNDI
&5 JNDI API
w5z INDI
&5 JNDI
JINDI
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&5 JNDI
=z LDAP NDS

&z INDI - Sun (extension)

EJB JNDI
JINDI EB

DI EB )
EB

JNDI Initial Context getlnitial Cont
ext()

public static Context getlnitialContext()
throws javax.naming.NamingException {
Properties p = new Properties();
/! JNDI

return new javax.naming.InitialContext(p);

}

initial context  INDI lookup ,
.initia context
.initia context Properties

(hash table)

EB JINDI
BEA WebLogic initial context

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

return new InitialContext(p);

}
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Client API

EB API
EJB

Home Interface

JINDI EB

javax.gib.EJBHome

public interface javax.ejb.EJBHome

extends java.rmi.Remote {

public abstract EJBMetaData getEJBMetaData()

throws java.rmi.RemoteException;

public abstract void remove(Handle handle)

throws java.rmi.RemoteException, javax.ejb.RemoveException;
public abstract void remove(Object primaryKey)

throws java.rmi.RemoteException, javax.ejb.Re moveException;

}

getEJBMetaData () . getEJBMetaData() EJB

MetaData . EJBMetaData
EJBMetaDat
a .
EJB . remove()

remove() 1. javax.ejb.Handle EJB

2.

JSTORM <83/91>



Enterprise Java Beans 3 Issued by: < , , , >
Revision: <1.0> <2000/9/7 >
#5ES
remove() . remove()
javax.ejb.Handle
remove()
remove() . remove()
. remove()
remove()
remove()
&5
EJBHome
(create) (find)
4
ejbCreate()
ejbCreate()
ejbFind()
#& EJBMetaData
getEJBMetaData() javax.ejb.EJBMetaData
EJBMetaData ,
EJB
Remote Interface
=& Remote Interface
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javax.ejb.EJBObject

public interface javax.ejb.EJBObject
extends java.rmi.Remote {
public abstract javax.ejb.EJBHome getEJBHome()
throws java.rmi.RemoteException;
public abstract java.lang.Object getPrimaryKey()
throws java.rmi.RemoteException;
public abstract void remove()
throws java.rmi.RemoteException, javax.ejb.RemoveException;
public abstract javax.ejb.Handle getHandle()
throws java.rmi.RemoteException;
public abstract boolean isldentical(javax.ejb.EJBObject)

throws java.rmi.RemoteException;

}
gettJBHome() EJB
EJB
getPrimaryKey()
EJB . remove()
remove()
EJB . EJB EJB
getHandle() .
(persistent)
isldentical() EJB
EJB
getEIJBHome() EB
javax.eib.EJBHome ,

EB EB

getPrimaryKey()
EB
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isldentica() EB . Object.e
quals() EB
.EB

. EB

.isldentical () EB

EB
true
remove() . EBH
ome.remove() . remove()
EB )
Handle
EB
.EB
. EB /
, EB (co

nversational state) . ,

EB .
EB (persistent) . javax.gib.Handle

public interface javax.ejb.Handle {
public javax.ejb.EJBObject getEJBObject();

}

getEJBObject() EJB
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Handle

Handle , EB

// EJB EJB
javax.ejb.Handle myHandle = myEJBObject.getHandle();

// myHandle serialize

/

FileOutputStream fos = new FileOutputStream(“myhandle.ser”);
ObjectOutputStream outStream = new ObjectOutputStream(fos);
outStream.writeObject(myHandle);

outStream.flush();

fos.close();

/4

// EJB

// EJB deserialize

FilelnputStream fis = new FilelnputStream(“myhandle.ser”);
ObjectlnputStream inStream = new ObjectinputStream(fis);
Handle myHandle = (Handle) inStream.readObject();

fis.close();

// EJB EJB
MyRemotelnterface myEJBObject =
(MyRemotelnterface) myHandle.getEJBObject();

// EJB
myEJBObject.callMethod();
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Adder Servlet

AdderEJB

o
import javax.ejb.*;

public class AdderEJB implements SessionBean {
int total;

public void ejbCreate() {

total = O;

}

public void ejbCreate(int initial) {
total = initial;

}

public void add(int number) {
total += number;

}

public int getTotal() {

return total;

}

public AdderEJB() {}

public void setSessionContext(SessionContext sc) {}
public void ejpbRemove() {}
public void ejbActivate() {}
public void ejbPassivate() {}

}
< > AdderEJB.java
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Voatot

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

import javax.ejb.EJBHome;

public interface AdderHome extends EJBHome {
Adder create() throws RemoteException, CreateException;
Adder create(int initial)

throws RemoteException, CreateException;

< > AdderHome.java

atat

import javax.ejb.EJBObject;

import java.rmi.RemoteException;

public interface Adder extends EJBObject {
void add(int number) throws RemoteException;

int getTotal() throws RemoteException;

< > Adder.java

/[HTML

. AdderServlet
AdderEJB EB EB

& AdderServlet.java

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;

import javax.rmi.PortableRemoteObject;

import javax.naming.InitialContext;

import Adder;

init()
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import AdderHome;

public class AdderServlet extends HttpServlet {

Adder adder;

public void init() throws ServletException {
System.out.printin("in init of AdderServlet");
try {
InitialContext ic = new InitialContext();
Object objref =
ic.lookup("java:comp/env/ejb/Adder");
System.out.printin("lookup ok");
AdderHome home =
(AdderHome)PortableRemoteObject.narrow(obijref,
AdderHome.class);
System.out.printin("narrow ok");
adder = home.create(0);
System.out.printin(‘create ok");
} catch(Exception e) {
e.printStackTrace();

public void doGet (HttpServletRequest req, HttpServletResponse res)
throws ServletException, I0Exception {
System.out.printin("in doGet");
String inputString = reqg.getParameter("inputString");
Integer inputNumber = new Integer(inputString);
adder.add(inputNumber.intValue());
int total = adder.getTotal();
res.setContentType("text/html");
PrintWriter out = res.getWriter();

generatePage(out,total);

private void generatePage(PrintWriter out, int total) {
out.printin("<htmI>");

out.printin("<head>");
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out.printin("<title>Input for AdderServilet</title>");
out.printin("</head>");

out.printin("<body>");

out.printin("The running total is: " +
String.valueOf(total));

out.printin("<p>");

out.printin("<form method =" +

"get action=\"AdderAlias\>");

out.printin("Please enter an integer:");
out.printin("<input type=text name=\'inputString\'>");
out.printin("<p>");

out.printin("<input type=submit>");
out.printin("</form>");

out.printin("</body>");

out.printin("</htmli>");

public String getServletinfo() {

return "This servlet accesses an enterprise bean.";

}

< > AdderServlet.java

&ses adder.html

<html>

<head>

<title>Initial Page for AdderServlet</title>
</head>

<body>

<form method = get action="AdderAlias">
Please enter an integer:

<input type=text name="inputString">
<p>

<input type=submit>

</form>

</body>

</html>
< > adder.html
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