BDK
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(BeanBox)

-Beaninfo
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3.

, 1 2
1. : Image

CommonDialog
2. Image CommonDialog
Filter . VB 8-2
8-1 VB

) 5 VB

. Form_Load , Form_Load

Private Sub Form_Load()
On Error Resume Next
CommonDialogl.ShowOpen
Imagel.Picture = LoadPicture(CommonDialogl.FileName)

End Sub



-Ul

p X ”
(http://java.sun.com/beans/bridge).

8-1

ImageViewer

8-1: ImageViewerBean.java

import java.awt.*;



import java.io.*;

import javax.swing.*;

public class ImageViewerBean extends JPanel
implements Serializable
{ public void setFileName(String f)
{ fileName = f;
image = Toolkit.getDefaultToolkit().getlmage(fileName);
MediaTracker tracker = new MediaTracker(this);
tracker.addlmage(image, 0);
try { tracker.waitForID(0); }
catch (InterruptedException €) {}

repaint();

public String getFileName()
{ return fileName;

}

public void paint(Graphics g)

{ if (image == null)
{ g.drawRect(0, O, getWidth() - 1, getHeight() - 1);
}
else

g.drawlmage(image, 0, 0, this);

public Dimension getPreferredSize()
{ if (image == null)
return new Dimension(MINSIZE, MINSIZE);
return new Dimension(image.getWidth(null),
image.getHeight(null));

private static final int MINSIZE = 50;

private Image image = null;



private String fileName = "";

set

. fileName

47
14
178

fileName

get

fileName

get

set

-get



256 25
ENTER
incremental Update
IntTextBean 12
www.gamelan.com IBM (' http://alphaworks.ibm.com)
BDK (BeanBox)

. ImageViewerBean



setFileName

(BDK)

BDK JDK
( http://java.sun.com/beans) BDK
BDK

BDK  Program Files

bdk BDK
beanbox
(run.bat)
82
JAR -
(JAR 1

8-2: “ Analyzing Jars”

83
(ToolBox)

(BeanBox)
. BDK  bdk bdkl.1
(run.sh)
JAR
10 )

83



8-3:

name

8-4:

(Property editor)

“ background”’

Color

(¢

. name

255

8-4



8-5:

( 85 -

Edit -> Cut

“ ExplicitButton”
Start Stop



8-7: Start/Stop

" Stopn
1. *“Stop”
2. Edit -> Events -> button push( 88 )
actionPerformed
8-8: Stop/Start Stop
1 Stop
( 89 )
8-9: (hookup)
, actionPerformed
810
810
stopJuggling . OK ,
( tmp\sunw\beanbox
2
8-10:

/ Automatically generated event hookup file.

package tmp.sunw.beanbox;

import sunw.demo.juggler.Juggler;



import java.awt.event.ActionListener;

import java.awt.event.ActionEvent;

publicclass__ Hookup_16668274e7 implements java.awt.event.ActionListener, java.io.Serializable {

public void setTarget(sunw.demo.juggler.Juggler t) {
target = t;

public void actionPerformed(java.awt.event.ActionEvent arg0) {

target.stopJuggling(arg0);

private sunw.demo.juggler.Juggler target;

}
actionPerformed Juggler stopJduggling
" Stop”
( )
)
Save
(File -> Clear)

File -> Open

(1 12

. File >



1. File->Make Applet
2.

8-11:

8-12:

JAR
JAR

ImageViewerBean

Name: ImageViewerBean.class

Java-Bean: True

JAR

(

8-11) JAR

HTML (myApplet.html

( 8-12 )

(manifest)

ImageViewerBean.mf

)
HTML

JAR



3. jar
jar cfm Jarfile ManifestFile * .class

jar cfm ImageViewerBean.jar ImageViewerBean.mf *.class

JAR GIF
JAR
make(.mk) bdk demo
JAR BDK jars
Jar
ImageViewer
ROM )
FileNameBean JAR File->Load Jar
JAR
lamgeViewerBean
ImageViewerBean
GIF JPEG

make
JAR
File -> Load
( CD-
ImageViewerBean
bdk jar
. FileNameBean
8-13

ImageViewerBean



8-13: ImageViewer Bean

813 autoscrolls

requestFocusEnabl ed

Jpanel
Warning : Can’ t fine public property editor for property “ nextFocusableComponent” . Skipping.
nextFocusableComponent
(hook up) . filename
FileNameBean filename ImageViewerBean  filename

- ( , PropertyChange

ImageViewerBean VB




1. FileNameBean

2. Edit->Bind

3. ( 814) filename
4. OK

8-14: FileNameBean PropertyNameDialog

ImageViewerBean

ImageViewerBean

8-15) .fileName “OK”
8-15: ImageViewer Bean PropertyNameDialog
, filename . (...)
GIF FileNameBean
K 816 )

8-16: filename

Component

. java.beans.Beans

Beans Component



Beans , )

“ Property” “Event”’

public X getPropertyName()
pubic void setPropertyName(X x)

, ImageViewerBean ( ) read/write

public String getFileName();
public void setFileName(String f)

get set

get set F( getFileName , setFileName)
f fileName



(analyzer) decapitalization

get set )
get  set
ImageViewerBean setFileName filename
get  set
)
Property
set
, VB

imageBean.setFileName(“ corgjava.gif”);

imageBean.setFileName = “ corgjava.gif”;

get/set
is/set

public boolean isPropertyName()
public void setPropertyName(Boolean b)

, running

public boolean isRunning()

public void setRunning(Boolean b)

get

set

read

write

get



setRunning . isRunning

( )

EventNameEvent

Event ) EventNameL istener

public void addEventNameL istener(EventNameL istener €)

public void removeEventNameL.istener(EventNameL istener €)

ImageViewerBean

TimerEvent

public void addTimerListener(TimerListener €)

public void removeTimerListener(TimerListener €)

get set ?

, JPanel -




ImageViewerBean  FileNameBean

filename

. ImageViewer fileName

set/get

public void setFileName(String f)
{ fileName = f;
image = Toolkit.getDefaultToolkit().getlmage(fileName);
../I use mediatracker to wait for image loading

repaint();

public String getFileName()
{ return fileName;

}

setPreferredSize
public Dimension getPreferredSize()




public String getProp() { return prop; }
public void setProp(String P) { prop=p; }

private String prop;

[l initialize with null — BeanBox wont’ t display prop

get

X[] getPropertyName()

void setPropertyName(X[] x)

X getPropertyName(int )

void setPropertyName(int i, X X)

public double[] getValues() { return values; }

public void setValues(doubl €] v) { values=v; }
public double getVaues(int i) { return valuedi]; }
public void setValues(inti, doublev) { valuedi] =v; }

private doubl €[] values;

get/set i
0 i
setPropertyName( inti, X[] X)
(grow)

setPropertyName( X[] x)

set



get  set

, ChartBean

public double getValues(inti)

{ if(0<=i && i <values.length) return valueg[i];
return O;

public void setValues(inti, double value)

{ if(0<=i && i <values.length) valuesg]i] = value;
}
, FileNameBean
filename . , ImageViewerBean
1 , PropertyChange
set

void addProperty Changel istener(PropertyChangeL istener listener)

void removePropertyChangel istener(PropertyChangel istener listener)

java.beans Property ChangeSupport



private PropertyChangeSupport changeSupport = new Property ChangeSupport(this);

public void addPropertyChangeL istener
(PropertyChangel istener listener)
{ changeSupport.addPropertyChangelL istener(listener);

}

public void removePropertyChangelistener
(PropertyChangel istener listener)
{ changeSupport.removePropertyChangelL istener(listener);

}
PropertyChangeSupport changeSupport
3
changeSupport.firePropertyChange ( “ filename’, oldValue, newVaue);
(value)
(wrapper Object) . ,

changeSupport.firePropertyChange ( “ running” , new Boolean(false) , new Boolean(true) );

JComponent
addPropertyChangeListener  removePropertyChangel istener
JComponent
, JComponent firePropertyChange

firePropertyChange( “ propertyName” , oldVaue, newVaue);

, Boolean, byte, char, double, float, int, long short

oldvaue newValue



PropertyChangeL istner

void propertyChange(PropertyChangeEvent event)

propertyChange
(recipient)
. propertyChangeEvent
Object oldVaue = event.getOldVa ue();
Object newVaue = event.getNewV a ue();
boolean Boolean booleanValue
class Listener implements PropertyChangeL istener
{ public Listener()
{ bean.addPropertyListener(this);
}
void propertyChange(propertyChangeEvent event)
{ Object newValue = event.getNewValue();
}
}
FileNameBean ImageViewerBean
, ImageViewerBean
, FileNameBean
propertyChange ImageViewerBean  setFileName
8-2 FileNameBean . FileNameBean JPanel

property ChangeSupport



JPanel

8-2: FileNameBean.java
import java.awt.*;
import java.awt.event.*;
import java.beans.*;
import java.io.*;

import javax.swing.*;

public class FileNameBean extends JPanel
implements Serializable
{ public FileNameBean()
{ diaogButton = new JButton("...");
nameField = new JTextHeld("");

chooser = new JFileChooser();

chooser.setCurrentDirectory(new File("."));

chooser.setFileFilter(
new javax.swing.filechooser.FileFilter()
{ public boolean accept(File f)
{ String name = f.getName().toLowerCase();
return name.endsWith("." + defaultExtension)
|| f.isDirectory();
}
public String getDescription()
{ return defaultExtension + " files";
}
1

setLayout(new GridBagLayout());
GridBagConstraints gbc = new GridBagConstraints();
100;

100;

gbc.weightx

gbc.weighty
gbc.anchor = GridBagConstraints WEST;
gbc.fill = GridBagConstraints.BOTH;



add(nameField, gbc, 0,0, 1, 1);
dialogButton.addA ctionL istener(
new ActionListener()
{ public void actionPerformed(ActionEvent evt)
{ showFileDiaog();

}
;i
nameField.setEditable(false);
gbc.weightx = 0;

gbc.anchor = GridBagConstraints.EAST;
gbc.fill = GridBagConstraints.NONE;
add(dialogButton, gbc, 1, 0, 1, 1);

public void add(Component ¢, GridBagConstraints ghc,
int x, inty, int w, int h)
{ gbcgridx = x;
gbc.gridy =;
gbc.gridwidth = w;
gbc.gridheight = h;
add(c, gbo);

public void showFileDiaog()
{ int r = chooser.showOpenDiaog(null);
if(r == JFileChooser. APPROVE_OPTION)
{ String name
= chooser.getSel ectedFile().getAbsol utePath();
setFileName(name);

public void setFileName(String newVa ue)

{ String oldVaue = nameField.getText();
firePropertyChange("fileName", oldValue, newVaue);
nameField.setText(newVaue);



public String getFileName()
{ return nameField.getText();
}

public Dimension getMinimumSize()
{ return new Dimension(XMINSIZE, YMINSIZE);
}

public String getDefaultExtension()
{ return defaultExtension;

}

public void setDefaultExtension(String s)
{ defaultExtension = s;

}

private static final int XMINSIZE = 200;
private static final int YMINSIZE = 20;
private JButton dialogButton;

private JTextField nameField;

private JFileChooser chooser;

private String defaultExtension = "gif";

java.beans.PropertyChangel istener

® void propertyChange(PropertyChangeEvent event)

event

java.beans. PropertyChangeSupport
® PropertyChangeSupport(Object sourceBean)
PropertyChangeSupport

sourceBean

this )



® void addPropertyChangel istener(PropertyChangel istener listener)

listener

® void removePropertyChangel istener(PropertyChangel istener listener)

listener

® void firePropertyChange(String propertyName, Object oldVa ue, Object newValue)

PropertyChangeEvent

propertyName

oldvaue

newVaue

java.beans. PropertyChangeEvent

® PropertyChangeEvent(Object source , String propertyName, Object oldValue, Object

newValue)

PropertyChangeEvent
object
propertyName
oldvaue
newValue

® Object getNewValug()

® Object getOldValuel)

®  String getPropertyName()

javax.swing.JComponent

® void addPropertyChangel istener(String propertyName, PropertyChangeL istener listener)

propertyName

listener



void addPropertyChangel istener(PropertyChangeL istener listener)

listener

void removePropertyChangel istener(String propertyName,PropertyChangel istener listener)

propertyName

listener

void removePropertyChangel istener(PropertyChangeL istener listener)

listener

void firePropertyChange(String propertyName, Xxx oldVaue, Xxx newValue)
PropertyChangeEvent
propertyName
oldvaue

newVaue

IntTextBean
,0 255

: minvVaue maxVaue IntTextBean

IntTextBean

(range bean) ( 817 ).

IntTextBean . (



) from to (

from to ) RangeBean

8-17:

, IntTextBean . RangeBean

, V etoableChangel istener

public void addV etoableChangel istener(V etoableChangelL istener listener );
public void removeV etoabl eChangel i stener(V etoableChangelL istener listener );

V etoableChangeSupport

private V etoableChangeL istener vetoSupport = new V etoableChangeL istener(this);

public void addV etoableChangeL istener(V etoabl eChangeL istener listener)

{ vetoSupport.addV etoableChangeL istener(listener);
}
public void removeV etoabl eChangel istener(V etoabl eChangel istener listener)
{ vetoSupport.removeV etoableChangel istener(listener);
}
: JComponent
. JComponent

fireVetoableChange

JComponent ( ) , JComponent



V etoableChangeSupport

V etoableChangel istener

void vetoableChange(PropertyChangeEvent event) throws PropertyV etoException

PropertyChangeEvent . getOldvValue getNewValue
V etoableChange . PropertyV etoException
V etoableChangeL.istener RangeBean

public void vetoableChange(PropertyChangeEvent event)
throws PropertyV etoException
{ int v = ((Integer)event.getNewVaue()).intVaue();
if (event.getSource() == from && v > to.getVaue())
throw new PropertyV etoException("from > to", event);
if (event.getSource() == to && v < from.getVaue())

throw new PropertyV etoException('to < from", event);

}
V etoableChangeL.istener PropertyChangel istener
, 2
1 (intent)

. ( VetoableChangeSupport fireVetoableChange )



2. PropertyV etoException

IntTextBean
public void setValue(int v) throws PropertyV etoException
{ Integer oldVaue = new Integer(getVaue());

Integer newVaue = new Integer(Vv);
veto.Support.fireVetoableChange("value”, oldValue, newValue);
/I survived, therefore no veto
setText("" + v);
firePropertyChange("value", oldVaue, newValue);

}
8-3 .- 1
IntTextField . 84  RangeBean
IntTextBean
to from
from

WARNING: Vetoed; reason is: from > to

1 from

2 RangeBean setFrom

3. setFrom IntTextBean setVaue

4. satVdue . RangeBean



5. RangeBean vetoableChange
6. IntTextBean setVaue
7.
8.
8-18:
editComplete

public IntTextBean(int defval, int size)
{ super("" + defval, size);
addFocusListener(new FocusListener()
{ public void focusGained(FocusEvent event)

{ if (levent.isTemporary())
{ lastVaue = getvVaue();
}

}

public void focusL ost(FocusEvent event)
{ if (levent.isTemporary())

{ editComplete();

}

b

editComplete setVaue

PropertyV etoException
getVdue
from
. IntTextBean
i 818)



public void editCompl ete()
{ Integer oldVaue = new Integer(lastValue);
Integer newVaue = new Integer(getVaue());
try
{ fireVetoableChange("vaue"', oldvVaue, newVaue);
/I survived, therefore no veto
firePropertyChange("value', oldvVaue, newValue);
}
catch(PropertyV etoException €)
{ /I someone didn't like it
JOptionPane.showM essageDialog(this, "" + e,
“Input Error", JOptionPane. WA RNING_MESSAGE);
setText("" + lastVaue);

requestFocus();
}
}
requestFocus JDK1.2
http://devel oper.java.sun.com #4128659

8-3: IntTextBeanjava
import java.awt.*;
import java.awt.event.*;
import java.beans.*;
import java.io.*;

import javax.swing.*;



import javax.swing.text.*;

public class IntTextBean extends JTextField
implements Serializable

{ public IntTextBean()
{ this(0, 10);
}

public IntTextBean(int defval, int size)
{ super("" +defva, size);
addFocusListener(new FocusListener()
{ public void focusGained(FocusEvent event)
{ if (levent.isTemporary())
{ lestVaue = getVaue();
}
}

public void focuslL ost(FocusEvent event)
{ if (levent.isTemporary())

{ editComplete();

}

b

public void editComplete()
{ Integer oldVaue = new Integer(lastValue);
Integer newVaue = new Integer(getVaue());
try
{ fireVetoableChange("vaue"', oldvVaue, newVaue);
/I survived, therefore no veto
firePropertyChange("value', oldvVaue, newValue);
}
catch(PropertyV etoException €)
{ /I someone didn't likeit
JOptionPane.showM essageDialog(this, "" + e,
"Input Error", JOptionPane WARNING_MESSAGE);



setText("" + lastVaue);

requestFocus();
/I doesn't work in al JDK versions--see bug #4128659

public int getVaue()
{ wy
{ return Integer.parselnt(getText());

}
catch (NumberFormatException exception)

{ return O;
}

public void setValue(int v) throws PropertyV etoException
{ Integer oldvVaue = new Integer(getVaue());
Integer newVaue = new Integer(v);
fireVetoableChange("value', oldvValue, newVaue);
/I survived, therefore no veto
setText("" + v);
firePropertyChange("value', oldValue, newValue);

protected Document createDefaultModel ()

{ return new IntTextDocument();

}

public Dimension getMinimumSize()
{ return new Dimension(XMINSIZE, YMINSIZE);

}

private int lastValue;
private static fina int XMINSIZE = 50;
private static final int YMINSIZE = 20;



class IntTextDocument extends PlainDocument
{ public void insertString(int offs, String str,
AttributeSet a)
throws BadL ocationException
{ if (str == null) return;
String oldString = getText(0, getLength());
String newString = oldString.substring(O, offs)
+ str + oldString.substring(offs);
try
{ Integer.parselnt(newString + "0");
super.insertString(offs, str, a);
}
catch(NumberFormatException €)
{
}

8-4: RangeBean.java

import java.awt.*;
import java.beans.*;
import java.io.*;

import javax.swing.*;

public class RangeBean extends JPanel
implements VetoableChangelistener, Serializable
{ public RangeBean()
{ add(new JLabel("From"));
add(from);
add(new JLabel("To");
add(to);

from.addV etoableChangeL.istener(this);
to.addV etoableChangel istener(this);



public void vetoableChange(PropertyChangeEvent event)
throws PropertyV etoException
{ int v =((Integer)event.getNewVaue()).intVaue();
if (event.getSource() == from && v > to.getVaue())
throw new PropertyV etoException("from > to", event);
if (event.getSource() == to && v < from.getVaue())
throw new PropertyVetoException("to < from", event);

public int getFrom() { return from.getVaue(); }
public int getTo() { return to.getVaue(); }

public void setFrom(int v) throws PropertyV etoException
{ from.setVaueg\V);

}

public void setTo(int v) throws PropertyV etoException
{ to.satVaueg\V);
}

private IntTextBean from = new IntTextBean();

private IntTextBean to = new IntTextBean();

java.bean.V etoableChangel istener
® void vetoableChange(PropertyChangeEvent event)

PropertyV etoException

event

java.bean.V etoableChangeSupport
® VetoableChangeSupport(Object sourceBean)
V etoabl eChangeSupport



sourceBean ( this

® void addV etoableChangelL istener(V etoableChangelL istener listener)

listener

® void removeV etoableChangel istener(V etoableChangelL istener listener)

listener

® void fireVetoableChange(String propertyName, Object oldValue, Object newVaue)
PropertyChangeEvent
propertyName
oldvaue

newVaue

javax.swing.JComponent

® void addV etoableChangel istener(PropertyChangel istener listener)

listener

® void removeV etoableChangelL istener(PropertyChangeL istener listener)

listener

® void fireVetoableChange(String propertyName, Object oldValue, Object newVa ue)
PropertyChangeEvent
propertyName
oldvaue

newVaue

java.beans.PropertyV etoException
® PropertyVetoException(String reason , PropertyChangeEvent event)
PropertyV etoException
reason

event

)



PropertyChangeEvent

® PropertyChangeEvent getPropertyChangeEvent()

PropertyChangeEvent
. L
PropertyChangeEvent ,
- (
1 8 )
( , Introspect)
1. EventObject CustomEvent (
Event
2. (notification) CustomL.istner
CustomEvent
void
3.

public void addCustomL istener(CustomListener €)

public void removeCustomL istener(CustomListener €)

EventObject
EventObject
EventObject




, Vector

(notification)

public synchronized void addCustomListener( CustomListener I)
{ listeners.addElement(l);

}

public synchronized void removeCustomListener( CustomListener |)

{ listeners.removeElement(l);

}

public void fireCustomEvent( CustomEvent event)
{ Vector currentListeners = null;
synchronized(this)
{ currentListeners = (Vector)listeners.clone();
}
for(int i=0; i < currentListeners.size(); i++)
{ CustomL istener listener = (CustomListener) currentListeners.elementAt(i);

listener.notifyMethod(event);

private Vector listeners = new Vector();

synchronized fireCustomEventfmf

notifyMethod  addCustomerListener  removeCustomerListener



(notify)

javax.swing.EventListenerList . 6
, TimerBean . TimerEvent
o 2 Timer )
true running . 8-5
87

® TimerBEvent

® TimeElapsed TimerListener
® addTimerListener removeTimerListener TimerBean
. ( paint
.- “TimerBean”
) , EventMonitor . TimerBean
Edit->Events . TimeElapsed timer
TimeElapsed . . EventMonitor
initiateEventSourceM onitoring ,
TimerBean . running true EventMonitor

( 819 )

8-19:

TimerBean



8-5: TimerBean.java
import java.awt.*;
import java.util.*;

import java.io.*;

public class TimerBean implements Runnable, Serializable
{ publicint getinterval() { returninterval; }
public void setinterval(int i) { interval =i; }

public boolean isRunning() { return runner !=null; }
public void setRunning(boolean b)
{ if (b && runner == null)
{ runner = new Thread(this);
runner.start();
}
elseif (b && runner = null)
{ runner.interrupt();

runner = null;

public synchronized void addTimerListener
(TimerListener )

{ timerListeners.addElement(l);
}

public synchronized void removeTimerListener
(TimerListener )

{ timerListeners.removeElement(l);

}

public void fireTimerEvent(TimerEvent evt)
{ Vector currentListeners = null;
synchronized(this)

{ currentListeners = (Vector)timerListeners.clone();

}



for (inti = 0; i < currentListeners.size(); i++)
{ TimerListener listener
= (TimerListener)currentListeners.elementAt(i);

listener.timeEl apsed(evt);

public void run()
{ if (interval <= 0) return;
try
{ while (IThread.interrupted())
{ Thread.dleep(interval);

fireTimerEvent(new TimerEvent(this));

}
catch(InterruptedException €)
{
}

private int interval = 1000;
private Vector timerListeners = new Vector();
private Thread runner;

8-6: TimerListner java

import java.util.*;

public interface TimerListener extends EventListener

{ public void timeElapsed(TimerEvent evt);
}

8-7: TimerEvent.java

import java.util.*;



public class TimerEvent extends EventObject
{ public TimerEvent(Object source)
{ super(source);

now = new Date();

public Date getDate() { return now; }

private Date now;

? , Color ?
. Color
, - 8-4
String( ) Boolean(true false )
PropertyEditiorM anager registerEditor

PropertyEditorManager.registerEditor(Date.class, CalendarSelector.class);

PropertyEditorM anager findEditor



(
)
2. , Editor
3. , findEditor  null
, CalendarSelector Date
findEditor . (Generic)

, int  String

Beaninfo
8 Beanlnfo

SimpleBeaninfo

// bean info classfor chartBean

class ChartBeanBeanl nfo extends SimpleBeaninfo
{

}

registerEditor

Date

, getPropertyDescriptors

PropertyDescriptor

PropertyDescriptor

PropertyDescriptor descriptor = new PropertyDescriptor(“ titlePosition” , ChartBean.class);

, PropertyDescriptor



setPropertyEditorClass
descriptor. setPropertyEditorClass(TitlePositionEditor.class);

4
® String , title
® int , titlePosition
® doubl€]] , values
® boolean , inverse
8-20 . . , ,
. values . inverse
true . 8-8
1 10
8-20:
8-9 ChartBeanBeaniInfo
1 static , DoubleArrayEditor doubl €[]
2. getPropertyDescriptors . title  values
, static
DoubleArrayEditor
3. titilePosition inverse TitlePositionEditor InverseEditor
8-21
8-21:

8-8: ChartBean.java
import java.awt.*;

import java.util.*;



import java.beans.*;
import java.io*;

import javax.swing.*;

public class ChartBean extends JPanel
implements Serializable
{ public void paint(Graphics g)
{ if (values == null || values.length == 0) return;
int i
double minValue = 0;
double maxValue = 0;
for (i =0; i <valueslength; i++)
{ if (minvVaue > getVaues(i)) minvVaue = getVdues(i);
if (maxVaue < getVaues(i)) maxVaue = getVaues(i);
}

if (maxVaue == minvVaue) return;

Dimension d = getSize();

int clientWidth = d.width;

int clientHeight = d.height;

int barWidth = clientWidth / values.length;

g.setColor(inverse ? color : Color.white);
g.fillRect(0, O, clientWidth, clientHeight);
g.setColor(Color.black);

Font titleFont = new Font(" SansSerif", Font.BOLD, 20);
FontMetrics titleFontMetrics
= g.getFontMetrics(titleFont);

int titleWidth = titleFontMetrics.stringWidth(title);
int y = titleFontMetrics.getAscent();
int x;
if (titlePosition == LEFT)
X =0

dse if (titlePosition == CENTER)



X = (clientWidth - titleWidth) / 2;

else
X = clientWidth - titleWidth;

g.setFont(titleFont);
g.drawString(title, X, y);

int top = titleFontMetrics.getHeight();
double scale = (clientHeight - top)
/ (maxVdue - minvdue);

y = clientHeight;

for (i = 0; i < valueslength; i++)
{ intx1=i* baWidth + 1,
int yl = top;
int height = (int)(getValues(i) * scale);
if (getVaues(i) >= 0)
yl += (int)((maxVaue - getVaues(i)) * scale);
else
{ yl += (int)(maxVdue * scae);
height = -height;

g.setColor(inverse ? Color.white : color);
gfillRect(x1, y1, barWidth - 2, height);

g.setColor(Color.black);
g.drawRect(x1, y1, barWidth - 2, height);

}
public void setTitle(String t) { title=1t; }

public String getTitle() { return title; }

public doubl€]] getVaues() { return values; }

public void setValues(doubl€]] v) { values=v; }



public double getValues(int i)
{ if (O<=1i && i < vaueslength) return valueqil;
return O,

public void setVaues(int i, double value)
{ if(0<=i&& i<vaueslength) valuegi] = value;
}

public boolean islnverse()

{ return inverseg,

}

public void setTitlePosition(int p) { titlePosition = p; }

public int getTitlePosition()
{ return titlePosition;
}

public void setInverse(boolean b) { inverse = b; }

public Dimension getMinimumSize()
{ return new Dimension(MINSIZE, MINSIZE);
}

public void setGraphColor(Color c) { color =c; }
public Color getGraphColor() { return color; }

private static find int LEFT =0;
private static final int CENTER = 1,
private static final int RIGHT = 2;

private static final int MINSIZE = 50;
private double[] values={ 1, 2, 3 };
private String title = "Title";



private int titlePosition = CENTER,;
private boolean inverse;

private Color color = Color.red;

8-9: ChartBeanBeanInfo.java

import java.beans.*;

public class ChartBeanBeanInfo extends SimpleBeaninfo
{ public PropertyDescriptor[] getPropertyDescriptors()
{ ty
{ PropertyDescriptor titlePositionDescriptor
= new PropertyDescriptor("titlePosition”,
ChartBean.class);
titlePositionDescriptor.setProperty EditorClass
(TitlePositionEditor.class);
PropertyDescriptor inverseDescriptor
= new PropertyDescriptor("inverse",
ChartBean.class);
inverseDescriptor.setPropertyEditorClass

(InverseEditor.class);

return new PropertyDescriptor[]
{ new PropertyDescriptor("title",
ChartBean.class),
titlePositionDescriptor,
new PropertyDescriptor(“values',
ChartBean.class),
new PropertyDescriptor("graphColor",
ChartBean.class),

inverseDescriptor



catch(IntrospectionException €)
{ System.out.printin("Error: " + €);

return null;

static
{ PropertyEditorManager.registerEditor(double]].class,
DoubleArrayEditor.class);

java.beans.PropertyEditorManager

® static PropertyEditor findEditor(ClasstargetType)

null
targetType Class.Color Class
® static void registerEditor(Class targetType, Class editorClass)
targetType Class
editorClass Class (
null )

java.beans.PropertyDescriptor
®  PropertyDescriptor(String name, Class beanClass)
PropertyDescriptor
name

beanClass

® void setPropertyEditorClass(Class editorClass)

java.beans.Beanlnfo

® PropertyDescriptor[] getPropertyDescriptors()



( Color ) ( )

, 12 PropertyEditor
. Beaninfo ,

, PropertyEditorSupport

PropertyEditor

/I property editor classfor title position

class TitlePositionEditor extends PropertyEditorSupport

{
}

setAsText  getAsText



private static final int LEFT = 0;
private static final int CENTER = 1;
private static final int RIGHT = 2;

, 0,1,2
getAsText . PropertyEditor
getVaue . (Generic)
Object . , (Wrapper)
, int getVaue Integer

class TitlePositionEditor extends PropertyEditor Support
{ public String getAsText()
{ inti = ((Integer)getVdue()).intVaue();
if(0<=i && i < options.length) return optionsi];

return ;

private String[] options={ “left” ,“ Center”, “ Right” };

setVaue setAsText
Object . ,

public void setAsText(String s)

{ for(inti =0; i < options.length; i++)
{ if(optiong]i].equal s(s))
{ setValue(new Integer(i) );
return;
}
}



titlePosition

. ( 822 ) PropertyEditorSupport

getTags

public String[] getTags() { return options; }

getTags (null)
getAsText  setAsText . getTags
. GetAsText/setAsText
(
8-22: PositionEditor
810 ( 88

8-10: TitlePositionEditor.java

import java.beans.*;

public class TitlePositionEditor
extends PropertyEditorSupport
{ public String getAsText()
{ int value = ((Integer)getVaue()).intVaue();

return options[value];

public void setAsText(String s)
{ for (inti = 0;i<options.length; i++)
{ if (optiongi].equals(s))
{ setVaue(new Integer(i));

return;

Choice



public String[] getTags() { return options; }

private String[] options = { "Left", "Center", "Right" };

java.beans.PropertyEditorSupport

GUI

® Object getVaue()

void setValue(Object newValue)

newVaue

String getAsText()

void setAsText(String text)

I1legal ArgumentException
String[] getTags()

8-23

null

Done

null



8-23:

GUI
1
2. QU “Paint”
3. GUI
4. GUI
5.
, PropertyEditor getAsText null
isPaintable true
public String getAsText()
{ return null;
}
public boolean isPaintabl &)
{ return true;
}
, paintVaue . Graphics
. Inverse ,
“Inverse “Normal” ( 8-21
).

public void paintVa ue(Graphics g, Rectangle box)

{ boolean isinverse = ((Boolean)getValue()).booleanVaue();
String s = islnverse ? "Inverse" : "Normal";
g.setColor(isinverse ? Color.black : Color.white);
g.fillRect(box.x, box.y, box.width, box.height);
g.setColor(isinverse ? Color.white : Color.black);
FontMetrics fm = g.getFontMetrics();
int w = fm.stringWidth(s);
int X = box.x;
if (w < box.width) x += (box.width - w) / 2;
int y = box.y + (box.height - fm.getHeight()) / 2



+ fm.getAscent();
g.drawString(s, X, V);

}
PropertyEditor supportsCustomEditor  true
public boolean supportCustomEditor()
{ return true;
}
InverseEditorPanel InverseEditor
GUI
,GUI
1 editor
2. ,
editor.getValue().
3. ,
editor.firePropertyChange()
editor.setValue(newValue)
, PropertyEditor getCustomEditor
public Component getCustomEditor()
{ return new InverseEditorPanel(this);

}

811 InverseEditor



812

doubl €[]

824
. GUI DoubleArrayPanel 814
( 8-13 ) pantVaue
InverseEditor
, getCustomEditor

, . geyAsText

getCustomEditor

8-24 .

8-11: InverseEditor java
import java.awt.*;

import java.beans.*;

public class InverseEditor extends PropertyEditor Support
{ public Component getCustomEditor()

{ return new InverseEditorPanel (this);

}

public boolean supportsCustomEditor()



{ return true

}

public boolean isPaintable()

{ return true

}

public void paintVaue(Graphics g, Rectangle box)
{ boolean isinverse = ((Boolean)getValug()).booleanValug();
String s = islnverse ? "Inverse" : "Normal";
g.setColor(isinverse ? Color.black : Color.white);
g.fillRect(box.x, box.y, box.width, box.height);
g.setColor(isinverse ? Color.white : Color.black);
FontMetrics fm = g.getFontMetrics();
int w = fm.stringWidth(s);
int X = box.x;
if (w < box.width) x += (box.width - w) / 2;
int y = box.y + (box.height - fm.getHeight()) / 2
+ fm.getAscent();
g.drawstring(s, X, Y);

public String getAsText()

{ return null;

}

8-12: InverseEditor Pand java
import java.awt.*;
import java.awt.event.*;
import java.text.*;
import java.lang.reflect.*;

import java.beans.*;



import javax.swing.*;

public class InverseEditorPanel extends JPanel
{ public InverseEditorPanel (PropertyEditorSupport ed)
{ editor = ed;
ButtonGroup g = new ButtonGroup();
boolean islnverse
= ((Boolean)editor.getVaue()).booleanVaue();
normal = new JCheckBox("Normal", lisinverse);

inverse = new JCheckBox("Inverse", islnverse);

g.add(normal);
g.add(inverse);
add(normal);
add(inverse);

ActionListener buttonListener =
new ActionListener()
{ public void actionPerformed(ActionEvent event)
{ editor.setValue(new Boolean(inverse.isSelected()));
editor.firePropertyChange();

normal .addA ctionListener(buttonL istener);

inverse.addActionListener(buttonListener);

private JCheckBox normal;
private JCheckBox inverse;

PropertyEditorSupport editor;

8-13: DoubleArrayEditor.java

import java.awt.*;



import java.beans.*;

public class DoubleArrayEditor extends Property EditorSupport
{ public Component getCustomEditor()

{ return new DoubleArrayEditorPanel(this);

}

public boolean supportsCustomEditor()

{ return true

}

public boolean isPaintable()

{ return true

}

public void paintVaue(Graphics g, Rectangle box)
{ doubl€[] values = (double[]) getVaue();
String s ="";
for (inti=0;i<3;i++)
{ if (vaueslength >i) s=s+ valuegi];
if (valueslength>i+1)s=s+"";
}

if (valueslength > 3) s+="..";

g.setColor(Color.white);

g.fillRect(box.x, box.y, box.width, box.height);
g.setColor(Color.black);

FontMetrics fm = g.getFontMetrics();

int w = fm.stringWidth(s);

int X = box.x;

if (w < box.width) x += (box.width - w) / 2;

int y = box.y + (box.height - fm.getHeight()) / 2

+ fm.getAscent();
g.drawString(s, X, y);



public String getAsText()

{ return null;

}

8-14: DoubleArrayEditor Pand.java
import java.awt.*;
import java.awt.event.*;
import java.text.*;
import java.lang.reflect.*;
import java.beans.*;
import javax.swing.*;

import javax.swing.event.*;

public class DoubleArrayEditorPanel extends JPanel
{ public DoubleArrayEditorPanel (PropertyEditorSupport ed)
{ editor = ed;
setArray((double[])ed.getValue());

setLayout(new GridBagLayout());
GridBagConstraints gbc = new GridBagConstraints();

gbc.weightx = 100;
gbc.weighty =0;

gbc.fill = GridBagConstraints HORIZONTAL;

add(sizeFidld, ghc, 0, 0, 1, 1);
add(valueField, gbc, 0, 1, 1, 1);

gbc.fill = GridBagConstraints.NONE;

add(sizeButton, ghbc, 1, 0, 1, 1);
add(valueButton, gbc, 1, 1, 1, 1);



sizeButton.addActionListener(
new ActionListener()
{ public void actionPerformed(ActionEvent event)
{ changeSize();
}
1

valueButton.addA ctionListener(
new ActionListener()
{ public void actionPerformed(ActionEvent event)
{ changeVaue();
}
1

gbc.weighty = 100;
gbc.fill = GridBagConstraints.BOTH;

add(new JScrollPane(elementList), gbc, O, 2, 2, 1);
eementList.setSelectionMode(ListSelectionModel .SINGLE_SELECTION);
elementList.addListSelectionListener(

new ListSelectionListener()
{ public void valueChanged(ListSelectionEvent event)
{ inti = elementList.getSelectedindex();

if (i <O0) return;
valueFied.setText("" + arrayli]);

b

elementList.setModel (model);
elementList.setSelected ndex(0);

public void add(Component ¢, GridBagConstraints ghc,



intx, inty,intw, int h)

{ gbcgridx = x;
gbc.gridy =y;
gbc.gridwidth = w;
gbc.gridheight = h;
add(c, gbo);

public void changeSize()
{ fmt.setParselntegerOnly(true);

ints=0;

try

{ s = fmt.parse(sizeFidd.getText().intVaue();
if s<0)

throw new ParseException("Out of bounds', 0);
}
catch(ParseException €)
{ JOptionPane.showMessageDialog(this, "" + e,
“Input Error", JOptionPane. WARNING_MESSAGE);
sizeField.requestFocus();
return;
}
if (s == array.length) return;
setArray((doubl€e[])arrayGrow(array, s));
editor.setVaue(array);
editor.firePropertyChange();

public void changeVaue()
{ doublev=0;
fmt.setParsel ntegerOnly(false);

try
{ v = fmt.parse(valueFied.getText()).doubleVaue();

}
catch(ParseException €)
{ JOptionPane.showMessageDialog(this, "" + e,



“Input Error", JOptionPane. WARNING_MESSAGE);
valueField.requestFocus();

return;

}
int currentindex = elementList.getSelectedindex();

setArray(currentlndex, v);
editor.firePropertyChange();

static Object arrayGrow(Object a, int newL ength)

{ Class d = agetClass();
if (Icl.isArray()) return null;
Class componentType = a.getClass().getComponentType();
int length = Array.getLength(a);

Object newArray = Array.newlnstance(componentType,
newL ength);

System.arraycopy(a, 0, newArray, 0,
Math.min(length, newLength));

return newArray;

public double[] getArray()
{ return (double[])array.clone();

}

public void setArray(doubl€]] v)
{ if (v ==null) array = new doubl€[Q];
else array = v;
model .setArray(array);
sizeField.setText("" + array.length);
if (array.length > Q)
{ vaueFied.setText("" + array[0]);
elementList.setSelectedndex(0);
}

else



valueFidd.setText("");

public double getArray(int i)
{ if (0<=i && i < array.length) return array[i];
return O,

public void setArray(int i, double value)
{ if (0O<=i&& i < array.length)
{ modd.setVaue(i, vaue);
elementList.setSel ectedindex(i);
valueField.setText("" + vaue);

private PropertyEditorSupport editor;

private doubl€]] array;
private NumberFormat fmt = NumberFormat.getNumberlnstance();

private JTextField sizeField = new JTextFidd(4);

private JTextField valueField = new JTextField(12);

private JButton sizeButton = new JButton("Resize");

private JButton valueButton = new JButton("Change™);

private JList elementList = new JList();

private DoubleArrayListModel model = new DoubleArrayListModel ();

class DoubleArrayListModel extends AbstractListModel
{ public int getSize()

{ return array.length;

}

public Object getElementAt(int i)
{ return"[" +i+"]" + array[il;

}



public void setArray(double[] a)
{ int oldLength = array == null ? 0 : array.length;
aray = g
int newLength = array == null ? 0 : array.length;
if (oldLength > 0) firelntervalRemoved(this, 0, oldLength);
if (newLength > 0) firelntervalAdded(this, O, newLength);

public void setValue(int i, double value)
{ array[i] = valug,
fireContentsChanged(this, i, i);

}
doubl€l] array;
}
(getAsText  setAsText )
(getAsText  setAsText getTags )
°

, ( isPaintable, paintValue,
getCustomEditor )

getJavalnitializationString

java.beans.PropertyEditorSupport
® boolean isPaintable()

paint\Value
true

® void paintVaue(Graphics g, Rectangle box)

sipportCustomEditor



box

bool ean supportsCustomEditor()

true
component getCustomEditor()
GUI
String getJaval nitializationString()
64)" .
-Beaninfo
( GUI
, ) get/set
BeanlInfo

)

, BeanInfo

. BeanInfo

,“0" ,“new Color(64, 64,



, Beaninfo

Beaninfo
, ChartBean ChartBeanBeanInfo
( )!
, Beaninfo
, Beaninfo

(null ) SimpleBeaninfo

_ ) loadlmage
Beaninfo SimpleBeanlnfo

, ChartBeanBeanInfo

public class ChartBeanBeanlnfo extends SimpleBeaninfo

: null SimpleBeaninfo

.null

Beaninfo . getlcon

, . BeanInfo

ICON_COLOR 16x16



ICON_COLOR 32x32
ICON_MONO_16x16
ICON_MONO_32x32

SimpleBeanlInfo

public Image getlcon(int iconType)
{ String name = "";

if (iconType == Beaninfo.l CON_COLOR_16x16)
name = "COLOR_16x16";

else if (iconType == Beaninfo.l CON_COLOR_32x32)
name = "COLOR_32x32";

else if (iconType == Beaninfo.l CON_MONO_16x16)
name = "MONO_16x16";

else if (iconType == Beaninfo.l CON_MONO_32x32)
name = "MONO_32x32";

else return null;

return loadlmage("ChartBean_" + name + ".gif");

ChartBean_COLOR_16x16.gif
ChartBean_COLOR_32x32.gif

FetureDescriptor

Beaninfo

, FeatureDescriptor

getName

FeatureDescriptor

loadlmage

FeatureDescriptor
, FeatureDescriptor

(descriptor)



BeanDescriptor
EventSetDescriptor
M ethodDescriptor

ParameterDescriptor

PropertyDescriptor ( I ndexedProperty Descriptor )

Beanlnfo

EventSetDescriptor

class MyBeanBeanlInfo extends SimpleBeanl nfo

{ public EventSetDescriptor[] getEventSetDescriptor()
{
}

}

, EventSetDescriptor
, EventSetDescriptor

EventListener

EventListener

EventListener

BDK ExplicitButtonBean Beaninfo

. ExplicitButtonBean



EventSetDescriptor

EventSetDescriptor push = new EventSetDescriptor(beanClass,
“actionPerformed”
java.awt.event.ActionListener.class,

“actionPerformed” );

EventSetDescriptor changed = new EventSetDescriptor(beanClass,
“ propertyChange” ,
java.beans.PropertyChangel istener.class,

“ propertyChange” );

EventSetDescriptor
. Beaninfo ExplicitButton ,

push.setDisplayName(“ button push”);
changed.setDisplayName(“ bond property change”);

IntroSpectionException

EventSetDescriptor

try/catch
public EventSetDescriptor|[] getEventSetDescriptors()
{ try
{ EventSetDescriptor push = new EventSetDescriptor(beanClass,

“ actionPerformed” ,
java.awt.event.ActionListener.class,

“actionPerformed” );

EventSetDescriptor changed = new EventSetDescriptor(beanClass,
“ propertyChange”,
java.beans.PropertyChangel istener.class,

“ propertyChange” );



push.setDisplayName(* button push”);
changed.setDisplayName(“ bond property change” );
return new EventSetDescriptor[] { push, changed };

} catch( I ntrospectionException €)

{ throw new Error(e.toString() );
}
}
+ Listener
°
° ( : , )
o Beaninfo

java.beans.Beanlnfo

EventSetDescriptor[] getEventSetDescriptors()
MethodDescriptor[] getM ethodDescriptors()
® PropertyDescriptor[] getPropertyDescriptors()
. null
. GetPropertyDescriptors
PropertyDescriptor

IndexedPropertyDescriptor instanceof

® Image getlcon(int iconType)

® int getDefaultEventindex()

int getDefaultPropertyl ndex()



® Beaninfo[] getAdditionalBeanlnfo()

Beanilnfo null . Beaninfo

java.beans.SimpleBeaninfo

® Image loadl mage(String resourceName)

GIF
resourceName (
)
java.beans.FeatureDescriptor
®  String getName()
® void setName(String name)
(feature)
name
®  String getDisplayName()
getName
® void setDisplayName(String displayName)
displayName
® String getShortDescription()
getDisplayName

® void setShortDescription(String text)



text

® void setValue(String attributeName, Object value)

attributeName

® Object getVaue(String attributeName)

attributeName

® Enumeration attributeNames()
setValue

® void setExpert(boolean b)

true

® boolean isExpert()

true

® void setHidden(boolean b)

b true

® boolean isHidden()

true

java.beans.EventSetDescriptor

® FEventSetDescriptor(Class sourceClass, String eventSetName, Class listener, String

listenerM ethod)
EventSetDescriptor



( , introspection) I ntrospectionException

sourceClass
eventSetName
listener

listenerM ethod

EventSetDescriptor(Class sourceClass, String eventSetName, Class listener, String[]

listenerMethods, String addListenerMethod, String removel istenerM ethod)

EventSetDescriptor . ( ,
introspection) I ntrospectionException

sourceClass

eventSetName

listener

listenerMethod

Method getAddListenerM ethod()

M ethod getRemovel istenerM ethod()

Method[] getListenerMethods()
M ethodDescriptor[] getListenerM ethodDescriptors()
Method MethodDescriptor

Class getListenerType()

Class

void setUnicast(boolean b)
true
boolean isUnicast()
true ( false )



java.beans.PropertyDescriptor
® PropertyDescriptor(String PropertyName, Class beanClass)
® PropertyDescriptor(String PropertyName, Class beanClass , String getMethod, String
setM ethod)
PropertyDescriptor . ( , introspection)

I ntrospectionException . get  set

PropertyName

beanClass Class
getMethod get

setMethod set

® ClassgetProperty Type()
Class
® Method getReadM ethod()
get
® Method getWriteM ethod()
set

® void setBound(Boolean b)

PropertyChangeEvent true
® boolean isBound()
true
® void setConstrained(boolean b)
V etoableChangeEvent true
® boolean isConstrained()
true

java.beans.| ndexedProperty Descriptor
® IndexedPropertyDescriptor(String PropertyName, Class beanClass)
® IndexedPropertyDescriptor(String PropertyName, Class beanClass , String getMethod, String
setMethod , String IndexedGetMethod , String IndexedSetM ethod)
IndexedPropertyDescriptor . ( ,



introspection) I ntrospectionException

get set
PropertyName
beanClass Class
getMethod get
setMethod set

® Class getlndexedProperty Type()

get
® Method getlndexedReadM ethod()
get
® Method getlndexedWriteMethod()

set
java.beans.M ethodDescriptor
® MethodDescriptor(Method method)
® MethodDescriptor(Method method , ParameterDescriptor[] ParameterDescriptors)

( , introspection) IntrospectionException

method

ParameterDescriptors

® Method getMethod()

®  ParameterDescriptor[] getParameterDescriptors()

java.beans.ParameterDescriptor

® ParameterDescriptor()
FeatureDescriptor



8-25:

, BeanlInfo
getBeanDescriptor
public BeanDescriptor getBeanDescriptor()
{ return new BeanDescriptor(ChartBean.class, ChartBeanCustomizer.class);
}
1 BeanDescriptor getBeanDescriptor

2. BeanDescriptor

1 BeanlInfo
2. getBeanDescriptor
3. getCustomizerClass

, BeanNameCustomizer

)

815 ChartBeanCustomizer ChartBeanBeanInfo



8-15: ChartBeanBeanlInfo.java
import java.awt.*;

import java.beans.*;

public class ChartBeanBeaninfo extends SimpleBeaninfo
{ public BeanDescriptor getBeanDescriptor()
{ return new BeanDescriptor(ChartBean.class,

ChartBeanCustomizer.class);

public Image getlcon(int iconType)
{ String name = "";
if (iconType == Beaninfo.l CON_COLOR_16x16)
name = "COLOR_16x16";
elseif (iconType == Beanlnfo.l CON_COLOR_32x32)
name = "COLOR_32x32";
else if (iconType == Beaninfo.l CON_MONO_16x16)
name = "MONO_16x16";
else if (iconType == Beaninfo.l CON_MONO_32x32)
name = "MONO_32x32";
else return null;

return loadlmage("ChartBean_" + name + ".gif");

java.beans.Beanlnfo
® BeanDescriptor getBeanDescriptor()
BeanDescriptor
java.beans.Beanlnfo
® BeanDescriptor(Class beanClass, Class customizerClass)
BeanDescriptor
beanClass Class
customizerClass
® C(ClassgetBeanClass()
Class

® Class getCustomizerClass()

Class



addPropertyChangelL istener

PropertyChangeEvent

2. setObject

Component

Class

Customi zer

setObject

removePropertyChangeL istener

Edit->Customizer

setObject

Component

JtabbedPane

AWT

validate

JtabbedPane
AWT

JPanel



100

! , ChartBean

PropertyEditor colorEditor = PropertyEditorManager.findEditor(Col or.Class);

getCustomEditor
Component colorEditorComponent = colorEditor.getCustomerEditor();
/I now adfd thus component to the Ul
, setObject
setObject

setObject

public void setObject(Object obj)

{ bean = (ChartBean)obyj;
titleField.setText(bean.getTitl());
colorEditor.setVa ue(bean.getGraphCol or());



) PropertyChangeEvent

DocumentListener

titleField.getDocument().addDocumentL i stener(

new DocumentListener()

{ public void changedUpdate(DocumentEvent evt)
{ saTitle(titleField.getText());
}
public void insertUpdate(DocumentEvent evt)
{ saTitle(titleField.getText());
}
public void removeUpdate(DocumentEvent evt)
{ saTitle(titleField.getText());
}

1

setTitle

) setTitle

public void setTitle(String newV alue)
{ if (bean == null) return;
String oldValue = bean.getTitle();
bean.setTitle(newValue);
firePropertyChange("title", oldVaue, newValue);



colorEditor.addPropertyChangeL istener(
new PropertyChangeL istener()
{ public void propertyChange(PropertyChangeEvent
evt)
{ satGraphColor((Color)colorEditor.getVaue());
}
1

, GraphColor
graphColor graphColor

public void setGraphColor(Color newValue)
{ if (bean == null) return;
Color oldVaue = bean.getGraphColor();
bean.setGraphColor(newValue);
firePropertyChange("graphColor", oldVaue, newVaue);

816

8-16 : ChartBeanCustomizer .java
import java.awt.*;
import java.awt.event.*;
import java.beans.*;

import java.io.*;



import java.text.*;
import java.util.*;
import javax.swing.*;

import javax.swing.event.*;

public class ChartBeanCustomizer extends JT abbedPane
implements Customizer
{ public ChartBeanCustomizer()
{ data = new JTextArea();

JPanel dataPane = new JPanel();
dataPane.setLayout(new BorderLayout());
dataPane.add(new JScrollPane(data), "Center");

JButton dataButton = new JButton(" Set data");
dataButton.addActionListener(

new ActionListener()
{ public void actionPerformed(ActionEvent event)
{ setData(data.getText());
}
1

JPanel p = new JPanel();
p.add(dataButton);
dataPane.add(p, "South");

JPanel colorPane = new JPanel();
colorPane.setLayout(new BorderLayout());

norma = new JCheckBox("Norma", true);
inverse = new JCheckBox("Inverse", false);
p = new JPanel();
p.add(normal);
p.add(inverse);
ButtonGroup g = new ButtonGroup();
g.add(normal);
g.add(inverse);
normal .addA ctionListener(

new ActionListener()



{ public void actionPerformed(ActionEvent event)
{ setinverse(fase);
}

1

inverse.addActionListener(
new ActionListener()
{ public void actionPerformed(ActionEvent event)
{ setinverse(true);
}
1

colorEditor
= PropertyEditorManager.findEditor(Color.class);
col orEditor.addProperty ChangeL.istener(
new PropertyChangelistener()
{ public void propertyChange(PropertyChangeEvent
evt)
{ satGraphColor((Color)colorEditor.getVaue());
}
1

colorPane.add(col orEditor.getCustomEditor(), "North");
colorPane.add(p, "South");

JPand titlePane = new JPanel();
titlePane.setLayout(new BorderLayout());

g = new ButtonGroup();

position = new JCheckBox[3];

position[0] = new JCheckBox("Left", false);
position[1] = new JCheckBox("Center", true);

position[2] = new JCheckBox("Right", false);

p = new JPanel();

for (inti = O; i < position.length; i++)



{ fina int value = i;
p.add(position[i]);
g.add(position[i]);
position[i].addActionListener(
new ActionListener()
{ public void actionPerformed(ActionEvent event)
{ setTitlePosition(value);
}
1

titleField = new JTextFied();
titleField.getDocument().addDocumentL.istener(
new DocumentListener()
{ public void changedUpdate(DocumentEvent evt)
{ setTitle(titleField.getText());
}
public void insertUpdate(DocumentEvent evt)
{ saTitle(titleField.getText());
}
public void removeUpdate(DocumentEvent evt)
{ saTitle(titleField.getText());
}
1

titlePane.add(titleField, "North");
titlePane.add(p, "South");
addTab("Color", colorPane);
addTab("Title", titlePane);
addTab("Data’, dataPane);

addChangeL istener( // workaround for a JTabbedPane bugin JDK 1.2
new ChangelListener()
{ public void stateChanged(ChangeEvent event)
{ vadidate();
}



b

public void setData(String s)

{ StringTokenizer tokenizer = new StringTokenizer(s);

inti =0;
doubl€e]] values = new double[tokenizer.countTokens()];
while (tokenizer.hasMoreT okens())
{ String token = tokenizer.nextToken();
try
{ valueg[i] = Double.parseDouble(token);
i++;

}

catch (NumberFormatException exception)
{
}

}
setValues(values);

public void setTitle(String newValue)
{ if (bean == null) return;
String oldValue = bean.getTitle();
bean.setTitle(newValue);
firePropertyChange("title", oldVaue, newValue);

public void setTitlePosition(int i)
{ if (bean == null) return;
Integer oldValue = new Integer(bean.getTitlePosition());
Integer newValue = new Integer(i);
bean.setTitlePosition(i);
firePropertyChange("titlePosition”, oldVaue, newValue);



public void setinverse(boolean b)
{ if (bean == null) return;
Boolean oldValue = new Boolean(bean.islnverse());
Boolean newValue = new Boolean(b);
bean.setlnverse(b);
firePropertyChange("inverse”, oldvVaue, newValue);

public void setVaues(double[] newValue)
{ if (bean == null) return;
double[] oldVaue = bean.getValues();
bean.setVaues(newValue);
firePropertyChange("vaues', oldValue, newValue);

public void setGraphColor(Color newValue)
{ if (bean == null) return;
Color oldVaue = bean.getGraphColor();
bean.setGraphColor(newValue);
firePropertyChange("graphColor”, oldvVaue, newValue);

public void setObject(Object obj)
{ bean = (ChartBean)obj;
data.setText("");
doubl€]] values = bean.getValues();
for (inti = 0; i < vaueslength; i++)

data.append(valueg[i] + "\n");

normal .setSel ected(! bean.isinverse());
inverse.setSel ected(bean.islnverse());

titleField.setText(bean.getTitle();

for (inti = O; i < position.length; i++)



position[i].setSelected(i == bean.getTitlePosition());

colorEditor.setVa ue(bean.getGraphColor());

public Dimension getPreferredSize()
{ return new Dimension(200, 120);

}

private ChartBean bean;

private PropertyEditor colorEditor;

private JTextArea data;
private JCheckBox normal;
private JCheckBox inverse;
private JCheckBox[] position;
private JTextField titleField;

java.beans.Customizer

® void setObject(Object bean)

(Introspection)

) Beaninfo
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8-26:

IntTextBean
8-27: SpinBean
1 SpinBean  IntTextBean
2. Edit->Customize
3. IntTextBean
4, int

827).

5. vaue Set Buddy
6. “Done’
7 B

8-28: IntTextBean SpinBean

(

(Buddy)

8-27).



® int

(G

, Introspector getBeanlnfo

Beaninfoinfo
= Introspector.getBeanl nfo(buddy.getClass());

PropertyDescriptor[] props = info.getPropertyDescriptors();

for(int i=0; i < props.length; i++)
{ Class property Type = props|i].getProperty Type();
if(int.class.equal s(property Type))

{ String name = props|i].getName();
propModel .addElement(name);
}
}
getReadMethod  getWriteMethod get set

Method getM ethod = prop.getReadM ethod();
Method getM ethod = prop.getWriteM ethod();
( getReadM ethod ? getGetMethod

-1 5 . int Integer

API)

. Int

API



int value = ( ( Integer)getMethod.invoke(buddy, null)).intValue();
value +=increment;

setMethod.invoke(buddy, new Object[] { new Integer(value) } );

getValue setValue

int value = buddy.getVaue();

buddt getvVaue
buddy -

(sibling)
Component[] siblings = getParent().getComponents()

Component[] siblings = getParent().getParent().getParent().getComponents()

2 , . (Bean
Context)



' . AWT

8-29:

, BDK1.1

: BDK (InfoBus)
URL

http://java.sun.com/beans/infobus/index.html

, BeanContextChild

void setBeanContext(BeanContext bc)

BeanContext getBeanContext()

void addProperty Changel istener(Strong name, PropertyChangelL istener listener)
void removePropertyChangel i stener(Strong name, PropertyChangel istener listener)
void addV etoabl eChangeL istener(Strong name, V etoableChangel istenerlistener)
void removeV etoableChangelL istener(Strong name, V etoableChangeL istenerlistener)



setBeanContext

BeanContext

BeanContextChildSupport
BeanContextChildSupport
1. BeanContextProxy
2. BeanContextChildSupport
private BeanContextChildSupport childSupport

= new BeanContextChildSupport();
3. BeanContextProxy get BeanContextProxy

public BeanContextChild getBeanContextProxy/()
{ return childSupport;

}

BeanContextChild
4, childSupport

BeanContext context = childSupport.getBeanContext();

830

8-30:

. BeanContext Collection

getBeanContext



Iterator iter = beanContext.iterator();

while(iter.hasNext() )

{ Object buddy = iter.next();
do something with buddy
}
(sibling)
BeanContext (

sunw.demo.methodtracer.MethodTracer

BeanContextServices

if(beanContext implements BeanContextServices)
{ BeanContextServices services

= (BeanContextServices)beanContext;

traceClass = Class.forName
(“ sunw.demo.methodtracer.MethodTracer” );

if(services.hasService(tracerClass) )

{
}



, hasService

flase
1 5
getService
® ChildBeanContext ; BeanContextChildSupport
. L
null
° BeanContextServiceRevokedL istener

BeanContextServiceRevokedL istener revokedListener =

new BeanContextServiceRevokedL istener()

{ public void serviceRevoked(BeanContextServiceRevokedEvent event)
{ tracer = null;
}

b

tracer = services.getService(childSupport, this, tracerClass, null, revokedListener);

, MethodTracer
sunw.demo.methodtracer
MethodTracer logText
if(tracer = null)
{ String text =*“ spin: value="“ +value+"“ increment=" + increment;

Method logText = tracerClass.getMethod(“ logText” ,
new Clasg[] { String.class} )



logText.invoke(tracer, new Object[] {text} );

}
invoke
S 831
8-31:
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8-17: SpinBean.java

import java.awt.*;

import java.awt.event.*;

import java.beans.*;

import java.beans.beancontext.*;
import java.lang.reflect.*;

import java.io.*;

import java.util.*;

import javax.swing.*;

public class SpinBean extends JPanel
implements Seridizable, BeanContextProxy
{ public SpinBean()

{ setLayout(new GridLayout(2, 1));
JButton plusButton = new JButton("+");
JButton minusButton = new JButton("-");

add(plusButton);

add(minusButton);

plusButton.addA ctionListener(
new ActionListener()

{ publicvoid actionPerformed(ActionEvent evt)

{ spin(D);



b

minusButton.addA ctionListener(
new ActionListener()
{ public void actionPerformed(ActionEvent evt)
{ spin(-2);
}
1

childSupport =
new BeanContextChildSupport()
{ public void setBeanContext(BeanContext context)
throws PropertyV etoException
{ super.setBeanContext(context);

setTracer(context);

public BeanContextChild getBeanContextProxy/()
{ return childSupport;

}

public void setBuddy(Component b, PropertyDescriptor p)
{ buddy = b;
prop = p;

public void spin(int increment)
{ fif (buddy == null) return;
if (prop == null) return;
Method readMethod = prop.getReadM ethod();
Method writeMethod = prop.getWriteMethod();
try
{ int value = ((Integer)readM ethod.invoke(buddy,
null)).intVaue();



if (tracer '= null)
{ String text = "spin: value=" + value
+ " increment=" + increment;
Method logText = tracerClass.getMethod("logText",
new Clasg[] { String.class });
logText.invoke(tracer, new Object[] { text });

value += increment;
writeM ethod.invoke(buddy,
new Object[] { new Integer(value) });
}
catch(Exception €)
{
}

public void setTracer(BeanContext context)
{ ty
{ BeanContextServices services
= (BeanContextServices)context;
tracerClass = Class.forName
("sunw.demo.methodtracer.M ethodTracer");
if (services.hasService(tracerClass))
{ BeanContextServiceRevokedListener revokedListener =
new BeanContextServiceRevokedListener()
{ public void serviceRevoked
(BeanContextServiceRevokedEvent event)
{ tracer = null;
}
3
tracer = services.getService(childSupport, this,

tracerClass, null, revokedListener);



catch (Exception exception)
{ tracer = null;

}

public Dimension getPreferredSize()
{ return new Dimension(MINSIZE, MINSIZE);

}

private static final int MINSIZE = 20;
private Component buddy;

private PropertyDescriptor prop;
private Object tracer;

private Class tracerClass;

private BeanContextChildSupport childSupport;

8-18: SpinBeanCustomizer .java

import java.awt.*;

import java.awt.event.*;

import java.beans.*;

import java.beans.beancontext.*;
import java.io.*;

import java.text.*;

import java.util.*;

import javax.swing.*;

import javax.swing.event.*;

public class SpinBeanCustomizer extends JPanel
implements Customizer
{ public SpinBeanCustomizer()

{ setLayout(new GridBagLayout());
GridBagConstraints gbc = new GridBagConstraints();
gbc.weightx = 0;

100;

gbc.weighty



gbc.fill = GridBagConstraints. NONE;
gbc.anchor = GridBagConstraints.EAST,;
add(new JLabel("Buddy"), gbc, O, 0, 1, 1);
add(new JLabel("Property"), gbc, 0, 1, 1, 1);
gbc.weightx = 100;

gbc.anchor = GridBagConstraints WEST;

gbc.fill = GridBagConstraints.BOTH;
buddyModel = new DefaultListModel();
propModel = new DefaultListModel();
buddyList = new JList(buddyModel);

propList = new JList(propModel);
add(new JScrollPane(buddyList), gbc, 1, 0, 1, 1);
add(new JScrollPane(propList), gbc, 1, 1, 1, 1);
JButton setButton = new JButton("Set Buddy");
JPand p = new JPandl();

p.add(setButton);
add(p, gbc, 0O, 2, 2, 1);

buddyList.addListSelectionListener(
new ListSelectionListener()
{ public void valueChanged(ListSelectionEvent event)
{ findBuddyMethods();

}
b

setButton.addActionListener(
new ActionListener()
{ public void actionPerformed(ActionEvent event)
{ int buddylndex = buddyL.ist.getSelectedlndex();
if (buddylndex < 0) return;
int proplndex = propList.getSelectedindex();
if (proplndex < Q) return;
bean.setBuddy(buddies] buddylndex], props proplndex]);

b



public void add(Component ¢, GridBagConstraints ghc,
int x, inty, int w, int h)
{ gbcgridx = x;
gbc.gridy =y;
gbc.gridwidth = w;
gbc.gridheight = h;
add(c, gho);

public void findBuddyM ethods()
{ int buddylndex = buddyL ist.getSelectedindex();
if (buddylndex < Q) return;
Component buddy = buddies[buddylndex];
propModel.removeAllElements();
try
{ BeaniInfo info
= Introspector.getBeanlnfo(buddy.getClass());
props = info.getPropertyDescriptors();
intj=0;
for (inti = O; i < props.length; i++)
{ Class propertyType = props]i].getProperty Type();
if (int.class.equals(propertyType))
{ String name = propg[i].getName();
propModel .addElement(name);
props{j++] = propdli];

}
catch(IntrospectionException €){}

public Dimension getPreferredSize()
{ return new Dimension(300, 200);

}



public void setObject(Object obj)
{ bean = (SpinBean)obyj;
BeanContext context = bean.getBeanContextProxy().getBeanContext();
buddies = new Component[context.size()];
buddyM odel.removeAllElements();
Iterator iter = context.iterator();
inti =0;
while (iter.hasNext())
{ Object buddy = iter.next();
if (buddy instanceof Component)
{ buddieg[i] = (Component)buddy;
String className = buddieq[i].getClass().getName();
buddyM odel .addElement(className);

public void addPropertyChangel istener
(PropertyChangeL istener 1)
{ support.addPropertyChangeL istener(l);

}

public void removePropertyChangel istener
(PropertyChangeL istener 1)
{ support.removePropertyChangelistener(l);

}

private SpinBean bean;

private PropertyChangeSupport support
= new PropertyChangeSupport(this);

private JList buddyList;

private JList propList;

private DefaultListModel buddyModel;

private DefaultListModel propModel;

private PropertyDescriptor[] props;



private Component[] buddies;

8-19: SpinBeanBeanlnfo.java
import java.awt.*;

import java.beans.* ;

public class SpinBeanBeanlnfo extends SimpleBeaninfo
{ public BeanDescriptor getBeanDescriptor()
{ return new BeanDescriptor(SpinBean.class,

SpinBeanCustomizer.class);

java.beans.| ntrospector
® string decapitalize(String name)
,  SillyMethod
sillyMethod ( )
® Beanlnfo getBeanl nfo(Class beanClass)
Beaninfo

I ntrospectionException

java.beans.beancontext.BeanContextChild

® void setBeanContext(BeanContext bc)

“ beanContext”

® BeanContext getBeanContext()

® void addPropetyChangeL istener(String name, PropetyChangeL istener listener)

® void removePropetyChangel istener(String name, PropetyChangeL.istener listener)

® void addV etoableChangeL istener(String name, V etoableChangeL istener listener)



® void removeV etoableChangel istener(String name, V etoableChangel istener listener)

java.beans.beancontext.BeanContextChildSupport

® BeanContext getBeanContext()

javax.beans.beancontext.BeanContextProxy
® BeanContextChild getBeanContextProxy()
BeanContextChild

javax.beans.beancontext.BeanContextServices
® boolean hasService(Class cl)
® object getService(BeanContextChild child, Object requestor, Class cl, Object selector,
BeanContextServiceRevokedListener listener)

child \
requestor
cl

sel ector

listener

javax.beans.beancontext.BeanContextServiceRevokedL istener

® void serviceRevoked(BeanContextServiceRevokedEvent event)

javax.beans.beancontext.BeanContextServiceRevokedEvent

® ClassgetServiceClass()

® booleanisServiceClass(Classcl)



