JDK 1.1 AWT
Event Handling
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AWT

« Abstract Windowing Toolkit package

— java.awt

e Eadger to learn than Motif/X and MFC

* Not as easy as using graphical GUI
builders

— several companies are creating them for Java
— will output Java code that usesthe AWT package

 AWT classesfall infour categories
— components
— containers
— layout managers
— event handling
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StepsToUse AWT

e Create acontaner
— Frame, Dialog, Window, Panel, ScrollPane

o Select alLayoutManager
— How, Border, Grid, GridBag, Card, none (null)

e Create components

— Button, Checkbox, Choice, Labdl, List, TextArea,
TextField, PopupMenu

e Add componentsto container

» Specify event handling (changed in 1.1)
— listeners are objects interested in events
— sources are objectsthat “fire” events

— register listeners with sources
» component.add<EventType>Listener

— EventTypes are ActionEvent, AdjustmentEvent,
ComponentEvent, FocusEvent, ItemEvent, KeyEvent,
MouseEvent, TextEvent, WindowEvent

— implement methods of listener interfaces
in listener classes

* anevent object is passed to the methods

» ActionListener, AdjustmentListener, ComponentListener,
FocusListener, ItemListener, KeyListener, MouseL istener,
MouseMotionListener, TextListener, WindowL istener
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Event Sour ces,
Listeners, and ODbjects

Event Object

* describes an event
* ex. ActionEvent holds state of Shift key

&
&

Event Sour ce

* generates events
e eX. Button

s,

(0]

4%
G’%%O Event Listener

* any object can implement these interfaces
* ex. ActionListener has method actionPerformed()
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Simple AWT
Exam pl e » Applet Yiewer: Simplea... [W[=] E3

Anplet

Fick zomethingl

Push Mel |l_ Check Mel  [Red =

i mport java.aw.*;

i mport java.aw.event.*;

public class SinpleAW extends java. appl et. Appl et
i mpl enents ActionListener, Itenlistener {

private Button button = new Button("Push Me!");
private Checkbox checkbox = new Checkbox("Check Me!");
private Choi ce choice = new Choice();

private Label |abel = new Label ("Pick something!");

public void init() {
butt on. addAct i onLi st ener (this);
checkbox. addl t enLi st ener (thi s);
choi ce. addl t enLi st ener (this);

/1 An Applet is a Container because it extends Panel .
set Layout ( new Bor der Layout ());

choi ce. addl ten{ " Red") ;
choi ce. addl ten(" G een");
choi ce. addl t en( " Bl ue");

Panel panel = new Panel ();
panel . add( butt on);

panel . add( checkbox) ;

panel . add( choi ce);

add(| abel, "Center");
add( panel, "South");

}
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Simple AWT Example
(Cont’d)

public void actionPerforned(Acti onEvent e) ({
if (e.getSource() == button) {
| abel . set Text ("The Button was pushed.");

}

public void itenttateChanged(ltenEvent e) {
if (e.getSource() == checkbox) {
| abel . set Text (" The Checkbox is now " +
checkbox. get State() + ".");
} else if (e.getSource() == choice) {
| abel . set Text (choi ce. get Sel ectedltenm() + “ was selected.”);

}
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Event Classes

e Hierarchy
java.util.EventObject
— java.awt. AWTEvent

java.awt.event.ComponentEvent
— java.awt.event.FocusEvent
— javaawt.event.InputEvent
* java.awt.event.KeyEvent
» java.awt.event.MouseEvent
java.awt.event.ActionEvent
java.awt.event. AdjustmentEvent
java.awt.event.ltemEvent
java.awt.event. TextEvent

 (Can create custom, non-AWT event
classes
— extend java.util.EventObject
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Event Object Contents

o java.util.EventObject
— sour ce holds areference to the object that fired the event

— java.awt. AWT Event
* idindicates event type

— set to aconstant in specific event classes
(listed on following pages)

* java.awt.event.ActionEvent
— modifier sindicates state of control, shift, and meta (alt)
keys
— actionCommand holds the action specific command
string
» usually the label of a Button or Menultem
* javaawt.event.AdjustmentEvent
— for Scrollbars

— value holds value used for

_ _ _ checkboxes and
— adjustmentTypeisunit +/-, block +/-, radio buttons
« javaawt.event.ltemEvent

— for Choice, List, Checkbox, and CheckboxMenultem
— stateChange indicates selected or deselected
* javaawt.event.TextEvent

— listeners are notified of every keystroke that changesthe
value

— listeners are also notified when setText() is called
other subclasses are on the following pages
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Event Object Contents
(Cont’d)

e jJavaawt. AWTEvent

— java.awt.event.ComponentEvent
* id indicates moved, resized, shown, or hidden
* javaawt.event.Container Event
— id indicates added or removed

— child holds a reference to the component added or
removed

» java.awt.event.FocusEvent
— id indicates gained or lost

— temporary indicates temporary or permanent
(see documentation in source)

+ javaawt.event.WindowEvent

— id indicates opened, closing, closed, iconified, deiconified,
activated, and deactivated

\ brought to front
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Event Object Contents
(Cont’d)

o java.awt. AWTEvent

— java.awt.event.InputEvent
* modifiersisamask that holds
— state of control, shift, and meta (alt) keys
— state of mouse buttons 1, 2, & 3
» when holds time the event occurred
— probably should have been put in java.util.EventObject!
* javaawt.event.K eyEvent
— id indicates typed, pressed, or released
— keyChar holdsthe ascii code of the key pressed

— keyCode holds a constant identifying the key pressed
(needed for non-printable keys)

 java.awt.event.M ouseEvent

— idindicates clicked, pressed, released, moved, entered,
exited, or dragged

— clickCount holds # of times button was clicked
— X,y hold location of mouse cursor

@ Object Computing, I nc. 10 AWT Event Handling



Event Listener I nterfaces

o Class hierarchy and methods
— javautil.EventListener

java.awt.event.ActionL istener
— actionPerformed
java.awt.event.AdjustmentListener
— adjustmentVaueChanged
java.awt.event.ComponentL istener

— componentHidden, componentMoved, componentResized,
componentShown

java.awt.event.FocusL istener

— focusGained, focusL ost
java.awt.event.ltemListener

— itemStateChanged
java.awt.event.K eyL istener

— keyPressed, keyReleased, keyTyped
java.awt.event.M ouseL istener

— mouseEntered, mouseExited,
mousePressed, mouseReleased, mouseClicked

java.awt.event.M ouseM otionL istener
— mouseDragged, mouseMoved
java.awt.event.TextL istener
— textVaueChanged
java.awt.event. WindowL istener

— windowOpened, windowClosing, windowClosed,
windowActivated, windowDeactivated, windowlI conified,
windowDeiconified
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Event Sour ces and
Thear Listeners

Component (ALL components extend this)

— ComponentListener, FocusListener, KeyListener,
MouseL istener, MouseMotionListener

Dialog - windowListener

Frame - windowListener

Button - ActionListener

Choice - ItemListener

Checkbox - ItemListener
CheckboxMenultem - itemListener
List - ItemListener, ActionListener < henanitemis
Menultem - ActionListener

Scrollbar - AdjustmentListener
TextField - ActionListener, TextListener
TextArea - TextListener
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Listener Adapter Classes

* Provide empty default implementations of
methods in listener interfaces with more
than one method

e They include
— java.awt.event.ComponentAdapter
— java.awt.event.FocusAdapter
— java.awt.event.K eyAdapter
— Java.awt.event.M ouseAdapter
— java.awt.event.M ouseM otionAdapter
— Java.awt.event. WindowAdapter

e To use, extend from them

— override methods of interest

— usefulnessis limited by single inheritance
» can't doif another classis already being extended

» implementation for methods that are not of interest could look
like this
public void w ndow coni fi ed( WndowEvent e) {}
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Can separate

Design For Flexibility
and M aintainability

invokes app. methods Event

application code
GUI code
event handling code

Steps to achieve this separation

create a single class whose constructor creates the
entire GUI, possibly using other GUI-only classes

create the GUI by invoking this constructor from an
application class

create classes whose only function is to be notified of
GUI events and invoke application methods

 their constructors should accept references to application
objects whose methods they will invoke

create event handling objects in a GUI class and
register them with the components whose events they
will handle
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AWT Example

i Applet Viewer: FonmtTest.class
Applet

=] E3

|F|:|ntTest

Faont; ITimeanman 'l

" Plain © Bold  ltalic & Bath

Black,
Firik.

kM agenta

Size [6-250]

Fontlest

4

1

o FontTest allows specification of text to be
displayed, font name, style, color and size

e [tillustrates

o creation of GUI components
 use of the Canvas and PopupMenu

« component layout using BorderLayout,
FlowLayout, and GridLayout

 event handling

 |nvoke with

<APPLET CODE=Font Test . cl ass W DTH=580 HEI GHT=250>

</ APPLET>
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FontTest.java

i mport java.aw.*;

i mport java.aw.event.*;

i mport java.util.Enuneration;

i mport COM oci web. awt . Col or Map;

public class Font Test extends java. appl et. Appl et
i mpl enents ActionLi stener, AdjustnentlListener, |tenListener, MuselListener {

static final String DEFAULT_FONT = "Hel vetica";
static final String DEFAULT_TEXT = "Font Test";
static final int DEFAULT_SIZE = 24;

private static final int BOX SIZE = 3;
private static final int MN_SIZE = 6;
private static final int MAX SIZE = 250;

private CheckboxG oup styleG oup = new CheckboxG oup();
private Checkbox bol dRadi o = new Checkbox("Bol d", false, styleGoup);
private Checkbox bot hRadi o = new Checkbox("Both", false, styleGoup);
private Checkbox italicRadio =

new Checkbox("Italic", false, styleGoup);
private Checkbox plai nRadi o = new Checkbox("Pl ain", true, styleG oup);
private Choi ce font Choice = new Choi ce();
private List colorList = new List(4, false);
private MyCanvas nyCanvas = new MyCanvas();
private PopupMenu popup = new PopupMenu("Font");
private Scrollbar scrollbar =

new Scrol | bar (Scrol | bar. HORI ZONTAL, DEFAULT_SI ZE, BOX_SI ZE,

M N_SI ZE, MAX_SI ZE + BOX_SI ZE);

private TextField sizeField =
new Text Fi el d(String. val ueO (DEFAULT_SI ZE), 3);
private TextField textField = new TextFi el d( DEFAULT_TEXT, 40);
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FontTest.java (Cont’d)

public void init() {
f ont Choi ce. addl t em(" Ti nesRoman") ;
f ont Choi ce. addl ten( " Hel vetica");
f ont Choi ce. addl tem(" Courier");
f ont Choi ce. sel ect (DEFAULT_FONT) ;

Panel fontPanel = new Panel ();
f ont Panel . add(new Label ("Font:"));
f ont Panel . add( f ont Choi ce) ;

Panel styl ePanel = new Panel ();
styl ePanel . add( pl ai nRadi 0) ;
styl ePanel . add( bol dRadi 0) ;

styl ePanel . add(i tal i cRadi 0);
styl ePanel . add( bot hRadi 0) ;

Enuneration e = Col or Map. get Col or Nanes() ;
whil e (e. hasMoreEl ements()) {
colorList.addlten((String) e.nextEl ement());

}
col orlList.select(0);
Panel sizePanel = new Panel ();
si zePanel . add
(new Label ("Size (" + MN.SIZE + "-" + MAX_SIZE + ")"));

si zePanel . add(si zeFi el d);

Panel west Panel = new Panel (new GidLayout (0, 1));

west Panel . add(f ont Panel ) ;
west Panel . add(styl ePanel ) ;
west Panel . add(col orList);

unknown # of rows,
one column

west Panel . add( si zePanel ) ;

@ Object Computing, Inc. 17 AWT Event Handling



FontTest.java (Cont’d)

set Layout (new Bor der Layout ());
add(nyCanvas, "Center");
add(west Panel , "West");
add(textField, "North");
add(scrol | bar, "South");

f ont Choi ce. addl t enLi stener (this);
pl ai nRadi 0. addl t enlLi st ener(this);
bol dRadi 0. addl t enLi st ener (thi s);
italicRadi o.addltenlistener(this);
bot hRadi 0. addl t enLi st ener (thi s);
col orList.addltenli stener(this);
si zeFi el d. addAct i onLi st ener (thi s);
text Fi el d. addActi onLi stener(this);
scrol | bar. addAdj ust nent Li st ener (thi s);
f ont Panel . addMbuselLi st ener (thi s);
styl ePanel . addMbuselLi st ener (t hi s);
si zePanel . addMbuseli st ener (t hi s);
myCanvas. addMouselLi st ener (t hi s);

Menul tem ti mesRomanl t em = new Menul t em( " Ti nesRoman") ;
Menul t em hel veti caltem = new Menul ten{" Hel vetica");
Menul tem courierltem = new Menulten("Courier");
ti mesRomanl t em addAct i onLi st ener (this);
hel veti cal t em addAct i onLi st ener (thi s);
courierltem addActi onLi stener(this);
popup. add(ti mesRonanl t en);
popup. add( hel veticaltem;
popup. add(courierltenm;
add(popup) ;
}
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FontTest.java (Cont’d)

public void actionPerforned(Acti onEvent e) ({
(hj ect source = e.get Source();

if (source == textField) {
myCanvas. set Text (text Fi el d. get Text ());
} else if (source == sizeField) {
int size = Integer. parselnt(sizeField.getText());
scrol | bar. set Val ue(si ze);
set Font () ;

} else if (source instanceof Menultem {
Menul tem nenultem = (Menulten) source
if (menultem getParent () == popup) {
f ont Choi ce. sel ect (e. get Acti onConmand() ) ;
set Font () ;

public void adj ust nent Val ueChanged( Adj ust nent Event e) {
if (e.getSource() == scrollbar) {
si zeFi el d. set Text (String. val ueO (scrol | bar. get Val ue()));
set Font () ;

public void itenttateChanged(ltenEvent e) {

(hj ect source = e.get Source();

if (source == fontChoice) {
set Font () ;

} else if (source instanceof Checkbox) {
Checkbox checkbox = (Checkbox) source;
i f (checkbox. get CheckboxG oup() == styleGoup) {

set Font () ;

}

} else if (source == colorList) {
Col or col or = Col or Map. get Col or (col orLi st. get Sel ectedltemn());
myCanvas. set Col or (col or);

}
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FontTest.java (Cont’d)

/1 MouselLi stener nethods that need no action.
public void nmouseEnt er ed( MouseEvent e) {}
public void nouseExited( MouseEvent e) {}
public void moused i cked( MouseEvent e) {}
public void nmouseRel eased( MbuseEvent e) {}

public void nousePressed(MuseEvent e) {
popup. show( (Conponent) e.get Source(), e.getX(), e.getY());

private void setFont() {
int style = Font. PLAIN,

Checkbox styl eRadi o = styl eG oup. get Sel ect edCheckbox();
if (styleRadi o == plainRadi o) {
style = Font. PLAIN,
} else if (styleRadio == bol dRadi o) {
style = Font. BOLD;
} else if (styleRadio == italicRadio) {
style = Font. | TALIC
} else if (styleRadio == bothRadio) {
style = Font.BOLD + Font. | TALIC;

Font font =
new Font (f ont Choi ce. get Sel ectedl ten(),
styl e,
I nt eger. parsel nt (sizeField.getText()));

nyCanvas. set Font (font) ;

}
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FontTest.java (Cont’d)

cl ass MyCanvas extends Canvas {
private Col or col or = Col or. bl ack;
private Font font =
new Font ( Font Test . DEFAULT_FONT,
Font . PLAI N,
Font Test . DEFAULT_SI ZE) ;
private String text = Font Test.DEFAULT TEXT

public void setCol or(Col or color) {
this.color = color;
repaint();

public void setFont(Font font) {
this.font = font;
repaint();

public void setText(String text) {
this.text = text;
repaint();

public void paint(Gaphics g) {
g. set Col or(col or);
g. set Font (font);
g.drawstring(text, 10, 200);
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ColorMap.java

package COM oci web. awt ;

i mport java.aw . Col or;
i mport java.util.Enuneration;
i mport java.util.Hashtabl e;

public class Col orMap {
private static Hashtabl e hashtable

= new Hashtabl e();

static {
hasht abl e. put ("Wiite", Color.white);
hasht abl e. put ("G ay", Col or.gray);
hasht abl e. put (" DarkG ay", Col or.darkG ay);
hasht abl e. put ("Bl ack”, Col or. bl ack);
hasht abl e. put ("Red", Col or.red);
hasht abl e. put (" Pi nk", Col or. pi nk);
hasht abl e. put ("Orange", Col or. orange);
hasht abl e. put ("Yel l ow', Col or.yel |l ow);
hasht abl e. put ("G een”, Col or.green);
hasht abl e. put (" Magenta", Col or. magenta);
hasht abl e. put (" Cyan", Col or. cyan);
hasht abl e. put ("Bl ue", Col or. bl ue);

}

public static Col or getColor(String nanme) {

return (Col or) hashtabl e. get (nane);

public static Enuneration get Col or Nanes() ({

return hashtabl e. keys();

}
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Appendix A

JDK 1.0
AWT
Event Handling
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1.0 Default Event Handling

(delegation-based event handling was added in Java 1.1)

* Provided by Component class

» handleEvent(Event evt)

— first method invoked when an event occurs

— default implementation tests for specific types of
events and invokes the methods below

* Methods to handle specific types of events
— default implementations do nothing
— they are

*  mouseDown and mouseUp
* mouseDrag and mouseMove
* mouseEnter and mouseExit
* keyDown and keyUp
» gotFocus and lostFocus
— from mouse click, tab key, or requestFocus method
» action (discussed two dlides ahead)

 All event handling methods return boolean

— Indicates whether they handled the event

— if false, the event is handled recursively by
containers
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Overriding 1.0 Default
Event Handling

e Custom event handling methods other than
handleEvent

— created by overriding implementations in Component
which do nothing

— invoked by the default handleEvent implementation

e Custom handleEvent method

— created by overriding implementation in Component

— can handle all events by comparing id field to
constants in Event class to see what kind of event
occurred

— if overridden, other event handling methods will not
be invoked unless
* they areinvoked directly from this method
— not recommended approach
» this method invokes the handleEvent method of a superclass
— recommended approach

— do thisif the event is not one you wish to handle in your
handleEvent method
*— invoke with “r et urn super . handl eEvent (e); ”
— first superclass to implement handleEvent is typically

Component which disperses the event to methods which
handle specific types of events
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1.0 Action Events

* Most user interface components generate
“action” events

— Label and TextAreadon't generate any events

— List and Scrollbar generate eventsthat are not
“action” events

 must be handled in a handleEvent method,
not an action method

 Default handleEvent invokes

publ i c bool ean acti on(Event evt, (Cbject what)

« Second argument varies based on the
component

— Button
» String representing button label

— Checkbox (and radiobutton)
» Boolean state (true for on, false for off)
* generated when picked
— Choice (option menu)
e String representing selected item
— TextFeld
e null
» generated when user presses return key

* not when field is exited with mouse or tab key
— use lostFocus method to catch that
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