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- White-Box
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Needs Sheeds
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- (EUC)

- Microsoft : ActiveX/COM
- Sun Microsystems : JavaBeans

-~ OMG: CORBA
- Sun Microsystems : EnterpriseJavaBeans
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Javaz

= 3 m
- Java2SE (Standard Edition) == JavaBeans
P Java2kEE, JavaZME

st

- Java2EE (Enterprise Edition) ==> EnterpriseJavaBeans
- = Java2SE + Servlet, EJB, JNDI, ...

-~ JavaZME (Micro Edition)
. =Java2SE — JFC
p ,PDA
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2. JavaBeans
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&5

- JavaBeans

~ JavaBeans “Bean” Y

~ Java

ot

&

GUI Widgets
EUC,

RAD Rapid Application Development
JBuilder (Borland ), VisualAge(IBM ), Forte(Sun )
JavaBeans Development Kit 1.1(BDK1.1)

Jar
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- Bean Java
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-~ Bean Java
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Bean

. [Hamilton97]

&5

“A Java Bean Is a reusable software component

that can be manipulated visually in a builder tool”
25

= (1)

- (2) java.io.Serializable

Serializable

&5

-~ java.beans.Beans —)

- BDK =) Java2SE

[Hamilton97] G.Hamilton, “JavaBeans 1.01 Specification,”
Sun Microsystems, 1997
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Bean

Bean
P Bean
25
Java . Seridizable .
// MyBean java

public class MyBean extends Object implements java.io. Serlallzable{

public MyBean() {
super();

}

_
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java.beans Bean
| java.beans.beancontext | Bean
javalo

java.util
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java.beans.*

| ntrospector Bean
Beanlnfo Bean
PropertyDescriptor Bean
M ethodDescriptor Bean
EventDescriptor Bean

PropertyChangeL.istener

VetoableChangel.istener

PropertyChangeEvent

PropertyChangeSupport

javaio.*

Serializable

javautil .*

EventObject

EventListener
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£ <<javautii>> | <<parameter>> <<javautil>
E EventObject java.util. EventListener |
| /\
| <<parameter>> |
i <<javabeans>> | <<java.beans>> <<java.beans>> i
PropertyChangeEvent PropertyChangelListener | | VetoableChangeListener |
| _ <<paameter>> | <<javabeans>> i
PropertyChangeSupport
R Bean
| | ntrospector Beanlnfo |
PropertyDescriptor| | MethodDescriptor | | EventDescriptor| |

— e e
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Bean 3

s Property
= . getter
= . setter

& Method

P Event
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Event

&
s . Observer [GOF95]
&5
Subject 2bserve Observer
SiEen for al oin observers{ | update()
detz_x:h() 0->update()
notify() -1 b
ConcreteSubject tsubject [ concreteObjserver
subjectState _ T, [observersiate observerState = j
getState() - | return subjectState | | pgate() - -| subject->getState()

syioae,  [GoF95] E.Gamma, R.Helm, R.Johnson, J.Vlissides,
“Design Patterns: Elements of Reusable Object-Oriented Software,”

' Addison-Wesley, 1995
( )

, 1995 ( 1999)
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Delegation Event Model

&5
&5
&5
listeners * .
FooBean . BarListener
addBarListener() 1 . . barHappend(Bar Event)
: <<java.util>>
removeBarListener() EventObiect A
fireBarEvent() ! ol i
i <<parameter>> Z‘l i
event = new BarEvent(...); _ ;
for(int i=0;0<listeners.size():i++){ BarEvent | -1
((BarListener) listeners.get(i)) <<implements>>
barHappened(event); getSource() | D
) <<paramet\e\r>\> i -3
- . '
source = event.getSource(); —Apolication
doSomething(); -+-barHappend(BarEvent)
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25
(FooBean HogeBean)
&5
+listeners * .

FooBean . BarListener
addBarL istener() \1 bar Happend(Bar Event)
removeBarListener() | . A
fireBarEvent() BarEvent |

getSource() | 7 I -
A Adapter
| barHappend(BarEvent),
FooBean Bartvent . hogeBean.doAnything();D'
HogeBean i
doAnything
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Property

« . setter }
- . getter

= Naming Conventions
- (setter): setXXX |:>

“XXXH
- (getter): getXXX

1] text”

private String data—

public void setText(String d) {

} data = d; “text”  setter |

public String getText() {
return dataz 0T “text” getter |

}
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Bound Property

25
& (PropertyChangelListener)
= (PropertyChangeEvent)
= FooBean “value’
HogeBean
1 datdl
propertyChange
Listeners * .
FooBean o PropertyChangel istener
vaue 1 propertyChange
addPropertyChangel istener() (PropertyChangeEvent)
removePropertyChangel istener() | | PropertyChangeEvent |
notifyPropertyChange() !
setvVaue() getSource() |
getVaue() getNewValug() \ !
getOldValue() Adapter hogeBean
getPropertyName() propertyChange
public void setVaue(Object newValue) { (PropertyChangeEvent)
notifyPropertyChange( .| HogeBean
“vaueg’, newValue, vaue); ) ~_ | data
value = newValue Object newVaue = event.getNewValue(); setData()
! hogeBean.setData(newV aue); getDatal)

24

All Rights Reserved, Copyright H.Washizaki Y.Fukazawa 2002



25

Method

public
BeanlInfo

public double doSomething(int value) {

}
private String getData() { ]

}

“data” getter

e
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. Jar

BeanlInfo
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(Introspection)

25
-~ Bean :
= Bean
= Bean . Beanlnfo
- PropertyDescriptor:
-~ MethodDescriptor:
- EventDescriptor: i
~ Beanlnfo
- (a) API
. , public ,
- (b) BeanInfo Bean
. FooBeanlInfo FooBean
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Persistent

/ :

. java.io.Serializable

- static transient /
- writeObject, readObject

7}.-

public class MyBean implements Serializable {
- inta=0;
transient String b = “ datal’; ==~ / |
static doublec = 0.1~
private void writeObject(ObjectOutputStrem oos) throws
| OEXxception{
oos.defaultWriteObject(); ---1
oos.writeDouble(c);
}
private void readObject(ObjectI nputStream ois) throws | OException {
ois.defaultReadObject();
MyBean.c = ois.readDouble(); ---1 C o
}

C

}
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-~ BeanBox
. BDK
~ Bean

Vot

&

=
=

BeanBox (BDK)

m ButtonBean ActionEvent , JugglerBean

File Edit iesy

P rarr,

/
; start ;

i PropertySheat

hackoround

font Abcde...

panal 1

narme

29
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P Bean
-~ JButton:
- JTextField:
- FukaGraphBean: [FukaBeans]

FukaBeans
[FukaBeans| http://www.fuka.info.waseda.ac.jp/Project/ CBSE/
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Wiring method

&5
&5
E;g BeanBox
. File Edit “iew Services Help

FukaGraphBean : g
JTextField JlextField “text” / 6 ’
FukaGraphBean *“docData” : :
v < L
; ’
JTeXtF|eId JTeXtF|eId “teXt" E 3 nrintGranhiDSE
FukaGraphBean  “fileName’ : e /
JButton JButton  actionPerformed ’ RN I R B TR
FukaGraphBean printGraphics E i i i @i @i © i
v 1 1 1 1 1 v
v #iE a4l i1 v
- - U en ]
graphBean = new FukaGraphBean(); Y =200 cop P :
textData = new JTextField(); : |2_@L - ’
textData.addPropertyChangeListener(new PropertyChangeListener() : ROKEE ! | ’
public void propertyChange(PropertyChangeEvent e){ AR P N e ; EE o
graphBean.setDocData(textData.getText()); g ®| %) :
) g | xeid' | [ vond | 3
)  rrrsrrrrrererrrrrrererersrrInIEEES :
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~ Bean

&

&5

¥t

GUI
Bean

_ Sitraka Software  (JClass) -

- Infragistics

P Bean

(JSuite)

. ComponentSource.com, Flashline.com

JavaStudio

SunMicrosystems
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(JavaBeans)

=~ Java
. GUI

o EUC
- Bean

-~ JSP JavaServerPages
. <Jsp:useBean>
P <jsp:getProperty name="clock” property="“year”’/>
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!'_ | 3. Enterprise JavaBeans (EJB)
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&5

. Enterprise JavaBeans

~ Java

. Web e-commerce

-~ J2EE
. JavaRMI (RemoteMethodInvocation):

- JNDI(Java Naming and Directory Interface):

- JDBC:
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= JavaVM
-~ J2EE
R Web
PP (Web HTML)
________________________________________________________ ; SR
JSP, JavaServiet Web

RDB |
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Bean

Bean
-~ (1) EJB EJBHome
JNDI
- (2) EJBHome create
-~ (3) EJBODbject Sun Microsystems,
~ (4) EJBObject (Java Pet Store Demo)
:;_—-l e oo -

B EJBHome

public staic CatalogHome getCatalogHome() {
try {
I nitial Context context = new Initial Context();
Object objref = context.lookup(“java:comp/env/ejb/catalog”);
return (Catal ogHome)Portabl eRemoteObj ect.narrow(objref);
} catch(NamingException €) {
throw new General FailureException(e); —

}

}
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Bean

&

EJB

Bean SessionBean

Bean EntityBean
Table

persist ”
Bean Message-Driven Bean

Java Message Service (JMS)

Vet

- JMS Tutorial http://java.sun.com/products/jms/tutorial/
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Bean

!

!

EJB

Bean

Bean

Bean
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Bean

Bean stateless:

- Bean

Bean stateful:

> Bean

&5

public interface ShoppingCart extends EJBODbject {
public void addItem(String item) throws RemoteException;-._

public void removeltem(String item) throws RemoteExcepti oh\;\\

} ltem

—
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Bean

= Bean
= passivate
P Bean
-~ EJB
. LRU (Least Recently Used)
[] Bean [] Bean
create remove
setSessionContext ejbRemove
e bCreate ejbPassivate
—>
|
gjbActivate
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42

Bean (1):

= Remote Interface

s

import javax.ejb.EIJBObject;
import java.rmi.RemoteException;
public interface Convert extends EJBODbject {
public double convertD2Y (double dollar) throws RemoteException;

}

P Home Interface

P Bean

import javax.ejb.EJBHome;
import javax.eb.CreateException;
import java.rmi.RemoteException;
public interface ConvertHome extends EJBHome{
Convert create() throws RemoteException, CreateException;

}
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Bean (2): Bean

P Bean SessionBean
p SessionBean

st

import java.rmi.RemoteException;
import javax.eb.SessionBean,
import javax.ejb.SessionContext;
public class ConvertEJB implements SessionBean {
public double convertD2Y (double dollar) {
return dollar* 120.0;
}
public ConvertEJB() { }
public void g/bCreate() { }
public void gfbRemove() { }
public void gjbActivate() { }
public void g/bPassivate() { }
public void setSessionContext(SessionContext sc) { }
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Bean (3):

& - Sun
http://java.sun.com/j2ee/download.html#sdk

= J2EE (deploytool )

=~ ConvertApp.ear

. ConvertJar.jar
Convert.class, ConvertEJB.class, ConvertHome.class
deploytool descriptor

=~ JNDI “MyConvert”

=1 E3 E_gHFF“ -ation Deployment Toaol: Convertfipp ‘chaneed?

FE Edil Sesser 'I'I:I:H I-hlp

FIIE Edrt Server Tuuls Help

r.]@h |@ @_j |'5J. Fold @ _| ‘@@ @‘@ = & [%

Loral Applications: hl‘r-|ri.|‘1ls||;1. C g 1t @

; ¢£uwéﬂu$ﬂjar | Geroral WD o e | Securit| Local applications: inspemmg Convertapp
Diisplay Marmie: T T

Iﬁémﬂl — ¢ O Convertapp| | |(Ge JNDI names | W
i Apptication File Hame: 5 ConvertJar Referenced By |CnmpunentfReference I JRDI Mame
(B2 izatmuprojactConvaitipg sar Enterprise Bean My Corvert
| | Coruts:

eili-jar-icjar ::

WE T IMFMARIFEET WP il
| EEIHNEMNEMWWI l:' i

Small lzon {1 16k
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Bean (4): App

= JNDI “MyConvert”

}

}

iImport javax.naming.Context;
import javax.naming.InitialContext;
import javax.rmi.PortableRemoteObject;
import Convert; import ConvertHome;
public class ConvertClient {

public static void main(String[] args) {

try {
Context initial = new InitialContext();
Object objref = initial.lookup(*MyConvert”); | INDI |

ConvertHome home =
(ConvertHome) PortableRemoteObject.narrow(objref,ConvertHome.class);
Convert currencyConvert = home.create();
double amount = currencyConvert.convertD2Y(100.00);
System.out.printin(String.valueOf(amount));
} catch (Exception e) {
e.printStackTrace();

}
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Bean (5):

Si¥java¥mvprojectsreet CPATH=. ;A ZEE HOMERY | ib¥Zee. jar; ConvertiopClient . jar

Si¥java¥mvprojectsr java -classpath ACPATHE CorwvertClient

ConvertClient

12000.0
Ji¥iava¥myprojectsy EI
<<javax.gb>> <<javax.egb>>
EJBKome Sessithean
ConvertHome » ConvertEJB
<<javax.gb>>
EJBODbject

Convert
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Bean EntityBean

&

&5

EJB Bean
. Bean-Managed Persistence (BMP)

EJB
- Container-Managed Persistence (CMP)

PrimaryKey
Primarykey:

Bean findByPrimaryKey
P Bean
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Bean

create
e/bCreate
ejbPostCreate

Bean
setEntityContext unsetEntityContext
: : : : remove
gjbActivate ejbPassivate ejbRemove
—» <
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Bean - BMP CMP

~ BMP (Bean-Managed Persistence)

-~ EntityBean SQL

. #ejbCreate : insert
. #ejbRemove : delete
. #ejblLoad : select
. #ejbStore : update
. #ejbFindByPrimaryKey : select
~ CMP (Container-Managed Persistence)

-~ EJB

&5
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BMP Bean (1): SQL

-~ J2EE Tutorial

http://java.sun.com/j2ee/tutorial/

. J2EESDK cloudescape
« Bean Table

CREATE TABLE savingsaccount

(id VARCHAR(3) CONSTRAINT pk_savings_account
PRIMARY KEY,

firstname VARCHAR(24),

lastname VARCHAR(24),

balance NUMERIC(10,2));
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BMP Bean (2):

= Remote Interface

s

import javax.e/b.EJBObject;
import java.rmi.RemoteException;
import javamath.BigDecimal;
public interface SavingsAccount extends EJBObject {
public void debit(BigDecima amount) throws I nsufficientBalanceException, RemoteException;
public void credit(BigDecimal amount) throws RemoteException;
public String getFirstName() throws RemoteException;
public String getL astName() throws RemoteException;
public BigDecimal getBalance() throws RemoteException;

}

» Home Interface

public interface SavingsA ccountHome extends EJBHome {
public SavingsAccount create(String id, String firstName, String lastName, BigDecimal balance)
throws RemoteException, CreateException;
public SavingsAccount findByPrimaryKey(String id) throws FinderException, RemoteException;
public Collection findByL astName(String lastName) throws FinderException, RemoteException;
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BMP Bean (3): Bean

= Bean SavingAccountBean

s

public class SavingsAccountBean implements EntityBean {
private String id; private String firstName; private String lastName; private BigDecimal balance;
private EntityContext context; private Connection con;
private String dbName = "java.comp/env/jdbc/SavingsAccountDB";
public String g/ bCreate(String id, String firstName, String lastName, BigDecimal balance) throws
CreateException {

try {
insertRow(id, firstName, lastName, balance);
} catch (Exception ex) { throw new EJBException("gbCreate: " + ex.getMessage()); }
this.id = id; thisfirstName = firssName: this.lastName = |astName; this.balance = balance; return id;

}

private void insertRow (String id, String firstName, String lastName, BigDecimal balance) throws
SQLException {
String insertStatement = "insert into savingsaccount values ( ?, ?, ?, ?)";
PreparedStatement prepStmt = con.prepareStatement(insertStatement);
prepStmt.setString(1, id); prepStmt.setString(2, firstName); prepStmt.setString(3, lastName);
prepStmt.setBigDecimal (4, balance);
prepStmt.executeUpdate(); prepStmt.close();

}
public String getFirstName() { return firstName; }
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BMP

Bean (4): App

&

&5

JNDI

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

try {
Context initial = new InitialContext();

Object objref = initial.lookup(*'java:comp/env/ejb/SimpleSavingsAccount™);
SavingsAccountHome home =
(SavingsAccountHome)PortableRemoteObject.narrow(objref,
SavingsAccountHome.class);

BigDecimal zeroAmount = new BigDecimal(*'0.00");

SavingsAccount duke = home.create(''123", "Duke", "Earl", zeroAmount);
duke.credit(new BigDecimal(*'88.50"));

duke.debit(new BigDecimal(*'20.25"));

BigDecimal balance = duke.getBalance();

System.out.printin(*'balance ="' + balance);

duke.remove();
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BMP Bean (5):

FAICMDERE AdDiea— ki b

C:¥j?estutorial¥examp|es¥earsreet APPCRATH=Savingsbccountberllient . jar -

C:¥i?eetutorial¥examples¥earsrruncl ient -client Savingsbocountlep.ear -name Savi
nestccountClient -textauth
O45 &gl TIET ...
72—t A ] guest
Y2 — A suest 123
b WM E IR iava: compdenvdeibd/Sime | eSavingsiccount
balarce = 68,25
balance = 32.5h5
A6 44 .77
7300 19.54
268: 100,07
S36: 32.55
A6 44 .77 _J
4.00
7.00 Rl

EJBHome EntityBean

1 1

SavingsA ccountClient » SavingsAccountHome »SavingsA ccountBean

EJBODject

T

SavingsAccount
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95

EJB
EJB

Bean

EJB
http://www.ejbcons.gr.jp/
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