appl et
event-driven

Java
1.0

Java 1.0
Java 1.1

Java 1.0

Java 1.0
Web
Java 1.0

event-processing

Java 1.1
applet

appl et

Java 1.1

Java
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Java 1.0

Java 1.0 java.awt.Event
id
id target
java.awt .Component

Event

id BUTTON_EVENT

X oy id ACTION_EVENT
ty pe-dependent

Java 1.0 dispatch
handleEvent() E vent

type-specific

5-1: Java 1.0 Component

action() los€ocus() mouseExit()
gotFocus() mouse Dow n() mouse Move()
keyDown() mouseDrag () mouse Up ()
keyUp () mouseEnter()
5-1 Component Java 1.0

applet
handleE vent()
LIST_SELECT WINDOW_ICONIFY
handleEvent()
super.handleEvent()

handleEvent() boolean
fal se
container

arg

Component
id
5-1

true
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unhandled
applet action() applet
ACTION _EVENT
Button
Java 1.0
applet Applet handleEvent()
Frame
Dialog
Java 1.0 GUI
Event
arg 5-2 AWT
Event id
when
X X y y key
modifiers
Event arg
5-2 Component
java.awt.C omponent Windows

Windows Dialog Frame
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5-2 AWT Java 1.0

when X y key mods

(id) C )

Button
ACTION_EVENT String:

Checkbox
ACTION_EVENT Boolean:

Choice
ACTION_EVENT Sting:

Comp onent
Got FOCUS

Component . . . . .
KEY_ACTION key

Comp onent . . . . .
KEY_ACTION_RELEASE key ASCII

Component . . . . .
KEY PRESS key ASCII

Component . . . 0 o
KEY_RELEASE key ASCII

Comp onent
LOST_FOCUS

Component 5 5 c
MOU SE_E NTER

Component . . o
MOUSE_E XIT

Comp onent . . . .
MOUSE_DOWN

C omp onent . . . o
MOUSE_UP

Comp onent 0 0 . 5
MOU SE_MOVE
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when
(id) ( )

Component

MOUSE DRAG
List

ACTION_EVENT String :
List

LIST_SELECT Integer:
List

LIST DESELECT String:
Menultem

ACTION_EVENT String:
Scrollbar

SCROLL_LINE_UP Integ er.
Scrollbar

SCROLL_LINE_DOWN Integ er.
Scrollbar

SCROLL_PAGE_UP Integer:
Scrollbar

SCROLL_PAGE_DOWN Integ er.
Scrollbar

SCROLL_ABSOLUTE Integ er:
TextField Enter

ACTION _EVENT String:
Window

WINDOW_DESTROY
Window

WINDOW_KE ON FY
Window

WIND OW_DEC ON FY
Window

WIND OW_MOVED
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Event key
modifiers
modifier constant Event 5-3
Event shiftDown() controlDown() metaDown()

5-3 Java
Event.SHIFT_MASK Shift Caps Lock
Event. CTRL_MASK Ctd
Event. META MASK Meta
Event.ALT_MASK Alt

KEY_PRESS KEY_RELE ASE

ASCII
Enter ASCII 10 \n Tab ASCII 9 \t Esc ASCIl 27 Backs pace
ASCII 8 Delete ASCIl 127 key
ASCII
KEY_ACTION KEY _ACT ION_RELEASE
ASCI Event 5-4

5-4 Java
Key
Event.H OME Home
EventEND End
Event.PGUP Page Up
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Key
Event PGDN Page Down
EventUP Up
Event D OWN Down
Event.LEFT Lett
Event.RIGHT Rg ht
Eevnt.F1  EventF12 F1 F12
Java Event
mouseButton
Ctrl Alt 5-5
55

Event.modifiers

Event. META_MASK
EventALT_MASK

modifier

Meta

modifier
META_MASK
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Java 1.0

5-1 Java 1.0 applet mouseDown()
mouseDrag() keyDown ()
C action()
[Clear] appl et

51 Scribblel java

import java.applet.*;
import java.aw .*;

[ ** appl et Java 1.0 **
public class Scribble extends Applet {
private int lastx, |asty; /1
Button cl ear_button; /1l [dear]
G aphics g; /1 G aphi cs
[ ** G aphi cs *x

public void init() {
clear_button = new Button("Clear");
this.add(cl ear_button);
g = this.getGaphics();

}

/** **/

public bool ean mouseDown(Event e, int x, int y) {
lastx = x; lasty =vy;
return true;

}

/** **/

public bool ean mouseDrag(Event e, int x, int y) {
g. set Col or (Col or. bl ack) ;
g.drawLi ne(l astx, lasty, X, y);
lastx = x; lasty =vy;
return ture;
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/** **/
public bool ean keyDown(Event e, int key) {
if ((e.id == Event.KEY_PRESS && (key == "c¢')) {
clear();
return true;

}

el se return false;

}

/** **/

public bool ean action(Event e, Chject arg) {

if (e.target == clear_button) {
clear();
return true;
}
el se return fal se;
}
/** **/

public void clear() {
g. set Col or(this. getBackground());
g.fill Rect(0, 0, bounds().w dth, bound().height);

Java 1.0

5-2 appl et app let
GUI
semantic
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5-2 EventTesterljava

inport java.applet.*;
inport java.awt.*;
import java.util.*;

[ ** appl et Java 1.0 **
public class EventTesterl extends Applet {

/1

public bool ean mouseDown(Event e, int x, int y) {
showLi ne(nods(e. nodi fiers) + "Muse Down: [" + x +"," +y +"]");
return true;

}

public bool ean mouseUp(Event e, int x, int y) {
showLi ne(mods(e. modi fiers) + "Muse Up: [" + x +"," +y +"]");
return true;

}

public bool ean nmouseDrag(Event e, int x, int y) {
showLi ne(mods(e. modi fiers) + "Muse Drag: [" + x +"," +y +"]");
return true;

}

public bool ean mouseMve(Event e, int x, int y) {
showLi ne(nods(e. nodi fiers) + "Muse Mwve: [" + x +"," +y +"]");
return true;

}

public bool ean mouseEnter(Event e, int x, int y) {
showLi ne("Msue Enter: [" + x +"," +y + "]");
return true;

}

public bool ean mouseExit(Event e, int x, int y) {
showLi ne("Msue Exit: [" + x +"," +y +"]");
return true;

}

11

public bool ean got Focus(Event e, Object what) {
showLi ne(" Got Focus");
return true;
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}

public bool ean | ost Focus(event e, Chject what) {
showLi ne("Lost focus");
return true;

/1 key down key up
Il
public bool ean keyDown(Event e, int key) {
int flags = e.nodifiers;
if (e.id == Event.KEY_PRESS) /1
showLi ne("Key Down: " + mods(flags) + key_name(e));
else if (e.id == Event.KEY_ACTI ON) /1
showLi ne("Function Key Down: " + nods(flags) + functi on_key_nane(key));
return true;
}
public bool ean keyUp(Event e, int key) {
int flags = e.nodifiers;
if (e.id == Event.KEY_RELEASE) Il
showLi ne("Key Up: " + nods(flags) + key_nane(e));
else if (e.id == Event.KEY_ACTI ON_RELEASE) 11
showLi ne("Function Key Up: " + mods(flags) + function_key_ nane(key));
return true;

Il

11

private String mods(int flags) {
String s ="[ ";
if (flags == 0) return ™"
if ((flags & Event.SHI FT_MASK) !=0) s += "Shift "
if ((flags & Event.CTRL_MASK) != 0) s += "Control
if ((flags & Event. META MASK) != 0) s += "Meta "
if ((flags & Event. ALT_MASK) !=0) s += "Alt "
s += "]
return s;
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5-2 EventTesterljava

Il
private String key_nane(Event e) {
char ¢ = (char) e.key;

if (e.control Down()) { 11 CTRL
if (c<' ") {
c+="'@;
return "~ + c;
}
}
el se { /1 CTRL ASCI |
switch (c) { /1

case '\n': return "Return";
case '\t': return "Tab";

case '\033': return "Escape";
case '\010": return "Backspace";

}
}
I
if (c =="'\177") return "Delete";
else if (c =" ") return "Space";
el se return String.valueOi(c);
}
/1 Event

private String function_key name(int key) {
switch(key) {

case Event.HOVE: return "Home"; case Event.END: return "End";

case Event.PGUP. return "Page Up", case Event. PGDN return "Page Down",
case Event.UP: return "Up"; case Event.DOM: return "Down";
case Event.LEFT: return "Left"; case Event.RIGHT: return "Right";
case Event.Fl: return "F1"; case Event.F2: return "F2";

case Event.F3: return "F3"; case Event.F4: return "F4";

case Event.F5: return "F5"; case Event.F6: return "F6";

case Event.F7: return "F7"; case Event.F8: return "F8";

case Event.F9: return "F9"; case Event.F10: return "F10";

case Event.F11: return "F11"; case Event.F12: return "F12";


mailto:@
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}

return "Unknown Function Key";
}
/** **/

protected Vector lines = new Vector();

/** **/

protected void showLine(String s) {

if (lines.size() == 20) lines.renmoveEl ement At (0);
| i nes. addEl ement (s);
repaint();

}

/** **/

public void paint(Gaphics g) {
for(int i =0; i <lines.size(); i++)
g.drawstring((String)lines.elementAt(i), 20, i*16 + 50);

Javal.l

Java 1.1 AWT JavaBeans API
Java java.util. EventObject
AWT java.awt. AWTEvent
AWT java.awt.event MouseEvent
AdionEvent
getSource() AWT
getID() type value

FocusEvent
FocusEvent.FOCUS_GAINED FocusEvent.FOCUS_LOST
MouseE vent getX () getY()
getClickCount() getModifiers () getWhen()
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event listener

ActionEvent

Java 1.1
source
EventObj ect
ActionListener java.awt.event
MouseEvent
MouseList ener MouseMotionListener

extend java.util.EventListener

event

marker
MouseE vent
5-6 java.awt.event
5.6 Javall

ActionEvent ActionListener actionPe rformed (
AdjustmentEvent Ad justmentListener adjustmentValueChanged()
ComponentEvent Componentistener comp onentHidden()

componentMoved ()

comp onentResized()

comp onentShown ()
Containerevent ContainerListener componentAdded()

componentRemoved ()
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FocusE vent

[temEvent

KeyEvent

MouseEvent

TextEvent

WindoweE vent

FocusListener
ItemLisener

KeyListener

MouseListener

MouseMotonListener

TextListener

WindowListner

WindowAdapter

focusGained()
focusLost()

iemStatChanged ()

keyPressed ()
keyReleased()

keyTyped

mouse Clicked()
mouseEntered()
mouseExited ()
mousePressed ()
mouseReleased()
mouseDragged()
mouse Moved ()

textV alue Chang ed O

windowA ctivated ()
windowClosed (
windowC losing ()
windowDeactivated ()
windowD eiconified ()
windowlconified (
window Opened()

java.awt.event

adapter body
no -op
Listener Adapter MouseAdapter
instantiate
AWT AWT
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addXListener()

removeXListener() Java 1.1
Button API ActionEvent
5-7 AWT
5-7 AWT Java 1.1

Button ActionE vent
Checkb ox [temEvent
Checkb oxMenultem  ItemEvent
Choice kemEvent
Component ComponentEvent

FocusEvent

KeyEvent

MouseEvent

MouseE vent
Mouselistener MouseMotionListener

Container ContainerEvent
List ActonE vent

kemEvent
Menultem ActionE vent
Scrollbar AdjustmentEvent
TextComponent TextEvent
TextField ActionE vent
Window Wind owEvent

Java l.1

Java 1.1

Scribble appl et

5-3
Java 1.1

applet



MouseList ener MouseMot ionListener

addMouselLis tener() addMouseMotionListener()

5-3 Scribble2.java

i mport java.applet.*;
import java.aw.*;
import java.awt.event.*;

| ** appl et Java 1.1 *x ]

public class Scribble2 extends Applet
i mpl ement s Mouseli st ener,

private int last_x, last_y;

public void init() {
I
/'l MouselLi st ener MouseMbt i onLi st ener
I
t hi s. addMouselLi st ener(this);
t hi s. addMouselLi stener(this);

/'l MbuselLi st ener

public void mousePressed(MuseEvent e) {
last_x = e.getX();
last_y = e.getY();

/'l MouseMoti onLi st ener
Il
public void museDragged(MuseEvent e) {
G aphics g = this.getGaphics();
int x = e.getX(), y = e.getY();
g.drawLi ne(last_x, last_y, x, y);
last_x = x; last_y =vy;
}
11 Mouseli st ener
public void nmouseRel eased(MuseEvent e) {;}

MouseMdt i onLi st ener {
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5-3 Scribble2.java

public void moused icked(MuseEvent e) {;}
public void mouseEnt ered(MouseEvent e) {;}

public voi d nouseExited(MuseEvent e) {;}

11 Mouselbt i onLi st ener
public void nmouseMoved(MuseEvent e) {;}
}
54 Scribble applet
MouseListener MouseMotionListener
applet init()

MouseA dapter MouseMotionAdapter
MouseL istener MouseMotionLis tener

54 Scribble3 java

i mport java.applet.*;
import java.awt.*;
i nport java.awt.event.?*;

/**
* appl et external class Java 1.1
**/
public class Scribble3 extends Applet {
int last_x;
int last_y;

public void init() {
MouselLi stener m = new MyMuselLi st ener (this);
MouseMoti onLi stener mm = new MyMouseMt i onLi stener(this);
I
/'l MouselLi st ener MouseMbot i onLi st ener
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thi s. addMbuseLi stener(m);
t hi s. addMbuseMot i onLi stener (nm ) ;

cl ass MyMouseli st ener extends MuseAdapter {
private Scribble3 scribble;
public MyMuselListener(Scribble3 s) { scribble =s; }
public voi d nmousePressed(MuseEvent e) {
scribble.last_x = e.getX();
scribble.last_y = e.getY();

cl ass MyMouseMdti onLi stener extends MuseMtionAdapter {
private Scribble3 scribble;
public MyMuselListener(Scribble3 s) { scribble =s; }
public voi d nmouseDragged( MuseEvent e) {
Graphics g = scribble.getGaphics();
int x = e.getX(), y = e.getY();
g.drawLi ne(scribble.last_x, scribble.last_y, x, y);
scribble.last_x = x; scribble.last_y =vy;

applet 5-4
applet
applet Java
1.1 Java 1.1 inner class
5-5 applet
Java l.1
applet
applet
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applet [Clear]
ActionListener

55 Scribbled.java

import java.applet.*;
inport java.aw.*;
inport java.awt.event.*;

/**
* appl et Java 1.1
**/
public class Scribble4 extends Applet {
int last_x, last_y;

public void init() {
Il Mouseli st ener
t hi s. addMouseLi st ener (new MouseAdapt er ()
public void nousePressed(MuseEvent e)
last_x = e.getX();
last_y = e.getY();
}
15

{
{

11 MouseMbt i onLi st ener
t hi s. addMbuseMot i onLi st ener (new MouseMot i onAdapter () {
public void nmouseDragged( MouseEvent e) {
G aphics g = getGraphics();
int x = e.getX(), y = e.getY();
g. set Col or (Col or. bl ack) ;
g.drawLine(last_x, last_y, x, y);
last_x = x; last_y =vy;

IO K

Il [Cear]



Button b = new Button("Clear");
I
b. addAct i onLi st ener (new ActionLi stener() {

public void actionPerfornmed(ActionEvent e) {

Graphics g = get Graphics();
g. set Col or (get Background());
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Il

g.fill Rect (0, 0, getSize().width, getSize().height);

}
1
Il appl et
this.add(b);
}
}
5-6 Scribble
1.1
class java.awt.event MouseAdapter

GUI

Scribble.ScribbleActionListener
ScribbleActionListener

5-6 Scribble applet
GUI

5-6 Scribble5.java

import java.applet.*;
import java.aw .*;
inmport java.awt.event.*;

Java
convenience

FocusAdapter

ActionEvent
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56 Scribbleb java

/** GJI **/

public class Scribble5 {
[ ** entry point *x
public static void main(String[] args) { new Scribble5(); }

/** GJI **/
public Scribble5() { wi ndow = new Scribbl eGU (this); }
protected Frame wi ndow;

/** GJI **/
public void doCommand(String command) {
i f (command. equal s("clear")) { /1 GUl
/1 eV moul ar
Il

G aphics g = wi ndow. get Graphi cs();

g. set Col or (wi ndow. get Background());

g.fill Rect(0, 0, window. getSize().w dth, w ndow. getSize().height);
}
else if (command.equal s("print")) {} [/
el se if (command.equal s("quit")) {} /1

wi ndow. di spose(); /1 GUl

System exi t; /1

/** GJI **/
class Scribbl eGU extends Franme {
int lastx, lasty; //
Scri bbl e5 app; 11

/**
a Gul

* | ocal anonynous
**/

public Scribbl eGU (Scribble5 application) {
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super (" Scribble"); /1
app = application; /1
I

Button clear = new Button("Cl ear");
Button print = new Button("Print");
Button quit = new Button("Quit");

Il Layout Manager
t his. set Layout (new Fl owLayout (Fl owLayout . RI GHT, 10, 5));
this.add(clear); this.add(print); this.add(quit);

11 action listener
class Scribbl eActionLi stener inplenments ActionListener {
private String command;
public ScribbleActionListener(String cnd) { command = cnd; }
public void actionPerforned(ActionEvent e) {app.doCommand(command); }

Il

cl ear. addActi onLi stener (new Scri bbl eActi onLi stener("clear"));
print.addActionLi stener(new Scribbl eActionListener("print"));
qui t. addActi onLi stener (new Scri bbl eActionLi stener("quit"));

I
t hi s. addW ndowLi st ener (new W ndowAdapt er ()
public void w ndowC osi ng( W ndowEvent e)

|

{
{ app.doComand("quit"); }

I
I Mouseli st ener
t hi s. addMouselLi st ener (new MouseAdapt er ()
public void nmousePressed(MuseEvent e)
lastx = e.getX(); lasty = e.getY();
}
1

{
{

/1 MbouseMbt i onLi st ener
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56 Scribbleb java

t hi s. addMbuseMot i onLi st ener (new MouseMot i onAdapter () {
public void nmouseDragged( MouseEvent e) {
Graphics g = get Graphics();
int x = e.getX(), y = e.getY();
g. set Col or (Col or. bl ack) ;
g.drawLi ne(lastx, lasty, X, y);
lastx = x; lasty =vy;
}
1

I

this.setSize(400, 400);
this. show();

Java l.l

AWT Java beans G Ul
AWT AWT beans
AWTEvent
AWTEvent processEvent()

proces sevent()

FocusEvent processEvent()
processFocusEvent()
Acti onEvent proces sActionEvent()
XEvent X proces sXE vent ()
MouseE vent

processMouseEvent() processMouseM oti onE vent()
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processXEvent()
processMouseE vent () MouseListener

java aw t.event

map process X Event() X Lis tener
Java 1.0 Java 1.1
processEvent() Java 1.0 handleEvent() processKeyEvent()
Java 1.0 keyDown() keyUp() Java 1.0
level processEvent ()
processEvent()

processFocusEvent() proces sActionEvent()

Java 1.1
enableEvent ()
bit mask
AWT Event EVENT_MASK
OR
5-7 Scribble appl et app let Java 1.1
processMouseEvent()

processMouseMotionEvent() processKeyE vent()
initQ enableE vents()

request Focus()
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5-7 Scribble6.java

inport java.applet.*;
inport java.awt.*;
import java.awt.event.*;

[ ** appl et Java 1.1 **
public class Scribble6 extends Applet {
private int lastx, |asty;

/** **/

public void init() {

t hi s. enabl eEvent s( AWEvent . MOUSE_EVENT_MASK |
AWTEvent . MOUSE_MOTI ON_EVENT_NASK |
AWTEvent . KEY_EVENT_MASK) ;

this.requestFocus(); //

}

/** **/

public void processMuseEvent (MuseEvent e) {
if (e.getlD() == MouseEvent. MOUSE PRESSED) { //
lastx = e.getX(); lasty = e.getY();

}

el se super. processMuseEvent (e); /1
}
/** **/

public void processMuseMtionEvent (MuseEvent e) {
if (e.getlD() == MouseEvent. MOUSE DRAGGED) { //
int x = e.getX(), y = e.getY();
G aphics g = this.getGaphics();
g.drawLi ne(l astx, lasty, X, y);
lastx = x; lasty =y;
}

el se super. processhbuselbti onEvent (e);

}

/** c **/
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public void processKeyEvent (KeyEvent e) {
if ((e.getlD() == KeyEvent.KEY_TYPED) && (e.getKeyChar() == "'c¢"')) {
G aphics g = this.getGaphics();
g. set Col or (this. get Background());
g.fillRect(0, 0, this.getSize().width, this.getSize().height);

}
el se super. processKeyEvent(e); /1
}
}
processEvent()
5-8 Scribbl e applet 5-
processEvent()
processEvent()
applet enableEvents()
5-8 Scribble7.java
import java.applet.*;
import java.aw .*;
inmport java.aw.event;
[ ** appl et Java 1.1 *x

public class Scribble7 extends Applet {
private int lastx, lasty;

/** **/

public void init() {

t hi s. enabl eEvent s(AWTEvent . MOUSE_EVENT_MASK |
AWTEvent . MOUSE_MOTI ON_EVENT_MASK |
AWTEvent . KEY_EVENT_MASK) ;

this.requestFocus(); //

/** **/
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5-8 Scribble7 java

public void processEvent (AWEvent e) {
MouseEvent ne;
G aphics g;
switch(e.getlD()) {
case MuseEvent . MOUSE_PRESSED;
ne = (MuseEvent)e;
lastx = me.getX(); lasty = ne.getY();
br eak;
case MyuseEvent . MOUSE_DRAGGED;
ne = (MuseEvent)e;
int x = me.getX(), y = me.getY();
g = this.getGaphics();
g .drawline(lastx, lasty, x, y);
lastx= x; lasty =vy;
br eak;
case KeyEvent. KEY_TYPED:
if (((KeyEvent)e).getKeyChar() == "'c¢") {
g = this.getGaphics();
g. set Col or (t his. get Background());
g.fill Rect (0, 0, this.getSize().width, this.getSize().height);

}
el se super. processEvent (e);
br eak;
defaul t: super.processEvent(e); break;
}
}

Javal.1l

5-9
appl et Java 1.1 Java 1.0
appl et 5-1

5-2
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GUI MouseEvent KeyEvent
WindowEvent AWT
ActionEvent ItemE vent TextEvent
MouseEvent KeyEvent
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5-1 Javal.l

5-9: EventTester2 java

inport java.applet.*;
inmport java.awt.*;
import java.awt.event.*;
import java.util.*;

/** **/
public class EventTester2 extends Frame

{

[** main() Event Test er **
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5-9. EventTester2.java

public static void main(String[] args) {
Event Tester2 et = new Event Tester?2();
et.set Size(500, 400);
et.show();

/** **/

public EventTester2() {
super ("Event Tester");

t hi s. enabl eEvent s( AWEvent . MOUSE_EVENT_MASK |
AWEvent . MOUSE_MOTI ON_EVENT_MASK |
AWTEvent . KEY_EVENT_MASK |
AWEvent . FOCUS_EVENT_MASK |
AWTEvent . COVPONENT _EVENT_MASK |
AWTEvent . W NDOW EVENT _NMASK) ;

}

/**

*

* mousenods()
*

* showLi ne()

* pai nt ()

**/

public void processMuseEvent (MuseEvent e) {
String type = null;
switch(e.getl X)) {
case MouseEvent . MOUSE_PRESSED: type = "MOUSE_PRESSED'; break;
case MouseEvent. MOUSE RELEASED: type = "MOUSE_RELEASED'; break;
case MouseEvent. MOUSE CLI CKED: type = "MOUSE_CLI CKED'; br eak;
case MuseEvent. MOUSE_ENTERED: type = "MOUSE_ENTERED'; break;

case MuseEvent . MOUSE_EXI TED: type = "MOUSE_EXI TED'; break;

}

showLi ne(nousenods(e) + type + " : [" + e.getX() +"," + e.getY()
"1 " + "numclicks =" + e.getdickCount() +

(e.isPopupTrigger()? "; is popup trigger":""));
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/**
* MouseEvent
* Event Li st ener
* init()
*
**/

public void processMuseMtionEvent (MuseEvent e) {
String type = null;
switch(e.getlD()) {
case MuseEvent. MOUSE_ MOVED:  type
case MuseEvent. MOUSE _DRAGGED: type

"MOUSE_MOVED'; br eak;
"MOUSE_MOVED'; br eak;

}
showLi ne(mousenods(e) + type + ": [" + e.getX() +"," + e.getY() + "] "
+ "numclicks =" + e.getCickCount() + (e.isPopupTrigger()? ";
is popup trigger":""));
}
/**
* MouseEvent representation
* | nput Event
**/

protected String nousenods(MuseEvent e) {
int mods = e.getMdifiers();
String s = "";
if (e.isShiftDown()) s += "Shift ";
if (e.isControlDown()) s +="Crl ";
if ((mods & InputEvents. BUTTONI_MASK) != 0) s += "Button 1 ";
if ((mods & InputEvents. BUTTON2_MASK) !'= 0) s += "Button 2 ";
if ((mods & InputEvents. BUTTON3_MASK) != 0) s += "Button 3 ";
return s;

* Uni code report
* KEY_PRESSED KEY_RELEASED
* Uni code KEY_TYPED
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* i sActi onkey() true

* Uni code

* keyEvent VK _constants
* get KeyText ()

*

**/

public void processKeyEvent (KeyEvent e) {
String eventtype, nodifiers, code, character;
switch(e.getlD()) {
case KeyEvent.KEY_PRESSED: eventtype = "KEY_PRESSED'; break;
case KeyEvent.KEY_RELEASED: eventtype = "KEY_RELEASED'; break;
case KeyEvent. KEY_TYPED: eventtype = "KEY_TYPED'; break;
defaul t: eventtype = "UNKNOMW';

I
modi fi ers = KeyEvent. get KeyModi fi ersText (e.get Modifiers());

I
if (e.isActionKey()) character ="";

el se character = "Character=" + e.getKeyChar() + " (Unicode=" +
((int)e.getKeyChar()) + ")";

I
showLi ne(eventtype + ": " + nodifiers + " " + code + " " + character);
}
/**
* transfer fromto
**/

public void processFocusEvent (FocusEvent e) {
if (e.getlD() == FocusEvent.FOCUS_GAI NED)
showLi ne("FOCUS_GAI NED' + (e.isTenporary()? " (tenporary)":""));
el se
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showLi ne(" FOCUS_LOST" + (e.isTenmporary()?" (tenporary)":""));

/** **/

public void processConponent Event (Conponent Event e) {
switch(e.getlD()) {
case Conponent Event. COMPONENT_MDVED showli ne(" CQVPONENT_MDVED') ;  br eak;
case Conponent Event. COMPONENT_RES ZED showli ne("COQVPONENT_RES ZED") ; break;
case Conponent Event. COMPONENT_H DDEN:  showkine( " COMPONENT_HI DCEN") ; br eak;
case Conponent Event. COMPONENT_SHON showLi ne( " COMPONENT_SHOWN') ; break;
}

[ ** W NDOW CLCSI NG *x

public void processW ndowEvent (W ndowEvent e) {
switch(e.getl D)) {
case WndowEvent . WNDON OPENED showli ne( "W NDON_CPENED') ; br eak;
case WndowEvent . WNDON CLCSED  showli ne( "W NDON (LOSED') ; br eak;
case WndowEvent . WNDON CLCSI NG showLi ne(" WNDOW CLCBING') ; break;
case WndowEvent . WNDONI CONI H ED: showli ne( "W NDON_|CONI H ED"); br eak;
case WndowEvent . WNDONDEICON H ED showli ne( "W NDOWCEI GON FIED') ; br eak;
case W ndowEvent . WNDONACTI VATED: showli ne( "W NDON_ACTI VATED"); br eak;
case W ndowEvent . WNDON DEACTIVATED showli ne( "W NDOW CEACTI VATED') ; br eak;

}

Il
11
I
if (e.getlD() == WndowEvent. W NDOW CLCSI NG {
showLi ne(" W NDOW CLOSI NG event received.");
showLi ne("Application will exit in 5 seconds");
updat e(t hi s. get Graphics());
try {Thread. sl eep(5000);} catch (InterruptedExceptionie) { ; }
System exit(0);

}
[ ** list of line **/
protected Vector lines = new Vector();
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/** **/

protected void showLine(String s) {

if (lines.size() == 20) l|ines.renoveEl ement At (0);
| i nes. addEl ement (s);
repaint();

}

/** **/

public void paint(Gaphics g) {
for(int i =0; i < lines.size(); i++)
g.drawstring((String)lines.elementAt(i), 20, i*16 + 50);

}
}
5-1. applet
Web
5-2. applet
F1 F10
5-3. applet applet

java.util.Vector
Circle



