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\Generic Event Handling Model

< The Operating System continuously monitors
hardware status (all kinds of user input)

+ If the OS notices any changesin the HW state
(mouse click, keystroke, etc.) it puts that
information into the system event queue

< A program running all the time periodically

them by calling registered functions (C) or
predefined procedures (VB)

checks the queue for new events and dispatches

\Pr os and Cons of Event Models

< The approach adopted in C (callback functions) is
very flexible but extremely complex
— Theburden ison the program to check for events!

< The VB approach (predefined procedures) is
simple to use but it is restricted to the existing
implementation and cannot be extended any
further.

< The Java 1.1 event model issimpler than C's but
much more flexible than the VB model

activity (ie. buttons, scrollbars, listboxes,
text fields, etc)

+ Event listeners-aJavaclass object that

knows how to processthem, andisaso
registered with an event source(s) for a
specific group of eventsto besenttoit

\]ava 1.1 Event Model: Glossary

+ Event sour ces- AWT components capable
of generating event objects, based on input

has a proper interfacefor receiving events,
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\Java 1.1 Event Model: Details

+ The AWT isthe front end for “screening” events

+ Event Source objects have special methods that allow
Event Listener objects to register for notification of an
event
ActionFrame franme = new ActionFrame();
Button b = new Button(“OK");

b. addActi onLi stener (frane);

« ClassAct i onFr ame must have the Act i onLi st ener
interface implemented that includes the method
voi d actionPerforned(ActionEvent e)
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\]ava 1.1 Event Model (cont.)

+ Event objecte carries all the useful
information about the event

+ Thedetails of the event can be obtained
from e through accessor functions, e.g.
e. get Acti onCommand() ;
e.get Modi fiers();

+ The Event Source and Event Listener can be
the same object. In this caseit registers with
itself and listensto itself!

7

\Listener interfaces

® ActionListener ® KeyListener

©® AdjustmentL.istener ® Mousel istener

@ ComponentL.istener ® MouseMotionListener
® ContainerListener ® TextListener

® FocusListener @ \WindowL.istener

@ [temListener

\Back to the Closeable Frame Solution

<+ Who isthe Listener?
— (theframe object)
< Who is the Source?
— (theframe object)
< Thecl osi ngW ndow event is delivered to
— Theregistered W ndowLi st ener interface object.
< Inorder to handle closing events our frame class
should implement all methods of that interface.

+ Also, we have to make acal to
addW ndowLi st ener(this); /lregister

\Irrpl ementing WindowListener: Brute Force

+ Go ahead and implement all seven methods
inthe CloseableFrame classitself
voi d wi ndowCl osi ng( W ndowEvent e)
{Systemexit(0)};
voi d wi ndowCl osed( W ndowEvent e);
voi d wi ndow coni fi ed( W ndowEvent e);
voi d wi ndowOpened( W ndowEvent e);
voi d wi ndowDei coni fi ed( W ndowEvent e);
voi d wi ndowAct i vat ed( W ndowEvent e);
voi d wi ndowDeact i vat ed( W ndowEvent e);

\Irrpl ementing WindowL.istener: Adapter Classes

® The previous approach looks wasteful: only one
method out of 7 is actually doing something
© The good news: Every Listener interface in Java
1.1 has acompanion adapter class
— Conponent Adapt er, Cont ai ner Adapter,
FocusAdapter, KeyAdapter,
MouseAdapt er, MuseMti onAdapter,
W ndowAdapt er

< Adapter classes have required methods already
implemented (of course, they still do nothing)

\Adapter Classes

< One could derive our listener class from the
W ndowAdapt er classand overridejust one
wi ndowd osi ng() method

© Disadvantage: we would have to deal with another
class since the frame itself cannot inherit from a
W ndowAdapt er derivative (multiple inheritance!)

© The good news. Anonymous inner adapter classes
can be used to provide an additional interface to
the frame object

Copyright © 2000, Jeffrey J. Blessing




CS-4811 - The Delegation Event Model

January 19, 2000

\Impl ementing WindowL.istener
Inner Adapter Classes

public class O oseabl eFrane extends Frane
{ public O oseabl eFrane()
{ addW ndowLi st ener (new W ndowAdapt er ()

{
publ i c void wi ndowd osi ng
(W ndowEvent e)
{ Systemexit(0); }
P

\Impl ementing WindowL.istener:
Inner Adapter Classes (cont.)

< Inner class extends the W ndowAdapt er class

< Only the overwritten method needs to be added to the inner
class; other six methods are just inherited from
W ndowAdapt er and do nothing

« Aninternal object of that classis added without a special
(named) object variable

< Thenew inner object is passed to the
addW ndowLi st ener () method of the frame

< Theresulting code is shorter and pretty straightforward,
each time following the same pattern

\Whi ch Button Was “ Clicked” ?

+ Thisexample adds aButton Panel to a
Frame (akind of Window)

+ Thepurpose of the application isto change
the background color of the Frame to match
the color which labelsthe button

< Totest thisout, runBut t onTest . j ava

\But tonTest. | ava

inmport java.awt.*;
inport java.awt.event.*;
inport javax.sw ng.*;

class ButtonPanel extends JPanel
inplements ActionListener
{ public ButtonPanel ()
{ yellowButton = new JButton("Yellow');
bl ueButton = new JButton("Bl ue");
redButton = new JButton("Red");

add(yel | owButton);
add(bl ueButton);
add(redButton);

yel | owBut t on. addAct i onLi st ener(this);
bl ueBut t on. addActi onLi stener (this);

\ redBut t on. addAct i onLi st ener (this);
¥

public void actionPerfornmed(Acti onEvent evt)
{ oject source = evt.getSource();
Col or col or = getBackground();

if (source == yellowButton) color = Color.yellow
else if (source == blueButton) color = Col or. bl ue;
else if (source == redButton) color = Color.red;
set Background(col or);

repaint();

}

private JButton yell owButton;
private JButton bl ueButton;
private JButton redButton;

\The Frame to Hold the Panel

class ButtonFrane extends JFrane
{ public ButtonFrame()
{ setTitle("ButtonTest");
set Si ze (300, 200);
addW ndowLi st ener (new W ndowAdapt er ()
{ public void w ndowd osi ng(W ndowEvent e)
{ Systemexit(0);
}
P

Cont ai ner content Pane = get Cont ent Pane();
cont ent Pane. add( new But t onPanel ());
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\The “Driver” Class (ie. main)

public class ButtonTest
{ public static void main(String[] args)
{ JFrame frame = new ButtonFrang();
frame. show();
}
}

\The Event (bj ect Class

+ Source objects haveto be ableto generate
Event (bj ect sandregister listeners

+ ClassEvent Ooj ect providesastring
representation to describe the event, and a
get Sour ce() method which returnsa
reference to the source object which detected
the event.

« Acti onEvent isderived fromEvent Obj ect

20

\Event Class Hierarchy

| ‘ActionEvent | | ‘AdjustmentEvent ” ‘ComponentEvent ” temEvent |

TextEvent |

A
[ I [ I

| ‘ContainerEvent ” FocusEvent | | InputEvent || PaintEvent ” ‘WindowEvent |

\Semantic and Low Level events

< Semantic events are explicitly related to user input
via AWT/GUI controls on the screen
— Acti onEvent, AdjustnentEvent,
ItenmEvent, TextEvent
< Low-level event classes are not necessarily related
to particular AWT/GUI components

— Conponent Event, KeyEvent, MuseEvent,
FocusEvent, W ndowEvent,
Cont ai ner Event

22

\Indivi dual Events

| See Table 8-1 on page 334

<+ FocusEvents
— The focus belongs to the component that can
receive keyboard input
< Window Events
+ Keyboard Events
— keyPressed(), keyRel eased(), keyTyped()
<+ Mouse Events

— nousePressed(), nouseRel eased(),
nouseEnt ered(), nouseExited(),
nmoused i cked()

\Act i on Interface

+ Different user interactionsresult in the
system performing the sameaction
— (ie. A button press, a menu selection, or akey

pressed could all initiate an action)

+ Create anAct i on object and associate it
with aGUI object (or objects)

+ This practice separatesthe GUI from the
application code which respondsto it
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\Act i on Interface

<« Extendsthe Acti onLi st ener Interface

+ Contains the following methods:
voi d actionPerformed( Acti onEvent evt);
voi d set Enabl ed( bool ean b);
bool ean i sEnabl ed();
void putValue(String key, Object value);
Obj ect getVal ue(String key);
voi d addPropertyChangeLi stener(...);
voi d renovePropertyChangelLi stener (...);

25

\Act i on Interface

+ Enabling/disabling Act i on objectsaffects
whether they are“grayed out” inamenu or
on atoolbar

+ Name/value pairs store the state information

—Action. NAMEandAct i on. SMALL_| CON
store a string and an icon to represent the object
in amenu or on atoolbar

+ Property Change Listeners are typicaly the
container which holds the action object

26

\Abst ract Act i on Base Class

+ The Act i on interface contains 7 methods!

— That's alot of work to implement in code
« especially the property change listeners!

+ Fortunately Javaprovides an abstract class
which implements al methods except the
acti onPer f or med() method

« Abstract Acti on ismeant to be subclassed
in the application code

\Separ ate@J Test.j ava

inport java.aw.*;
inport java.awt.event.*;
inport javax.sw ng.*;

class Col orAction extends AbstractAction
{ public ColorAction(String name, Ilcon icon,
Col or ¢, Conponent conp)
{ putVal ug(Action. NAVE, nane);
put Val ue( Acti on. SMALL_I CON, icon);
put Val ue("Color", c);
target = conp;

28

publ i c void actionPerforned(Acti onEvent evt)
{ Color c = (Color)getVal ue("Color");
\ target. set Background(c);
target.repaint();

}

private Conponent target;
}

class ActionButton extends JButton
{ public ActionButton(Action a)
{ setText ((String)a. getVal ue(Action. NAVE));
lcon icon = (lcon)a. getVal ue(Action. SVALL_I CON);
if (icon!=null)
set|con(icon);
addAct i onLi stener(a);

cl ass SeparateQU Frane extends JFrane
{ public SeparateGU Franme()
{ 'setTitle("SeparateGU Test");
set Si ze (300, 200);
addW ndowLi st ener (new W ndowAdapt er ()
{ public void wi ndowd osi ng(W ndowEvent e)
{ Systemexit(0);
}
)
JPanel panel = new JPanel();
Action blueAction = new Col orAction("Blue",
new | magel con("bl ue-ball.gif"),
Col or. bl ue, panel);
Action yellowAction = new Col or Action("Yellow',
new | magel con("yel | ow-bal | .gif"),
Col or.yel | ow, panel);
Action redAction = new Col or Acti on(" Red",
new | magel con("red-ball.gif"),
Col or.red, panel); 30
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panel . add(new ActionButton(yel | owAction));
panel . add( new Act | onBut t on( bl ueAcFi on)); JMenu m = new JMBnu(" Col or");
panel . add( new ActionButton(redAction)); m add(yel | owAct i on);

m add( bl ueAction);

m add(redAction);

JMenuBar mbar = new JMenuBar () ;

nbar. add(n);

set JMenuBar (nbar) ;

panel . regi st er Keyboar dActi on( yel | owActi on,
KeyStroke. get KeySt r oke( KeyEvent. VK_Y, 0),
JConponent . WHEN_| N_FOCUSED_W NDOW ;

panel . r egi st er Keyboar dAct i on( bl ueActi on,
KeyStroke. get KeySt r oke( KeyEvent. VK_B, 0),
JConponent . WHEN_| N_FOCUSED_W NDOW) ;

panel . regi st er Keyboar dActi on( redActi on,
KeyStroke. get KeySt r oke( KeyEvent. VK_R, 0),
JConponent . WHEN_| N_FOCUSED_W NDOW ;

}
}

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

. { JFranme frame = new SeparateGU Frane();
Cont ai ner content Pane = get Cont ent Pane();

cont ent Pane. add( panel ) ; ) frame. show():
}
\Homework Assignment \
+ Enhancethe ButtonTestand Plaf Test
examples by adding more componentsto
the frame, and addingmbt i f , W ndows, and
Met al Wor ks “Look and Feel” buttonsto
changethe“look” and “fedl” of theuser's
interface on thefly.

Copyright © 2000, Jeffrey J. Blessing 6



