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OUTLINE

“Handling Events

“Swing and AWT class
hierarchy

“2GUI Code Example

Using a GUI Component
(Recap)

1. Create it

2
2. Configure it =
3. Add children (if container) -g
4. Add to parent (if not JFrame) 2

5. Listen to it

important

It’s not aabout looking
pretty! Lt's all about
Listening and Service!

“ The last time we were mostly
talking about GUI creation.

“ But graphical interface is just a
front of event-oriented
programming... a nice picture we
all like. This picture is not an
INTERFACE yet... actual
communication is still missing.

Why?
# Conventional programming
5 Approach
= Start at main()
= Continue until end of program or exit()
2 Event-driven programming

s Unable to predict time & occurrence of
event

s Approach
= Start with main()
Build GUI

Await events (& perform associated
computation)

m [Li

Event-driven Paradigm in
Java

= During implementation
= Implement event listeners for each event

s Usually at least one event listener class per
widget

= At run time

s Register listener object with widget object

@ Java generates event object when events
occur

= Java then passes event object to event listener




Event Handling Model

= GUIs are event driven

= Generate events when user interacts with
GUI

= Mouse movements, mouse clicks, typing in a
text field, etc.

= Event information stored in object that
extends AWTEvent

Event Handling Model
Delegation event model
= Use of event listeners in event handling

5 Processing of event delegated to particular
object (the listener) in the program

“ When an event occurs
5 GUI component notifies its listeners
= Calls listener's event handling method
“ Example:
s Enter pressed in a JTextField

= Method actionPerformed called for registered
listener

= And then actual responding to the event may start...

£3
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Event Handling Model

“ To process an event

Register an event listener

= Object from a class that implements an event-
listener interface (from java.awt._event or
Javax.swing.event)

= "Listens" for events

L]

L]

Implement event handler
= Method that is called in response to an event

= Each event handling interface has one or more
event handling methods that must be defined

In other words...

L]

apiece of code (i.e. event handler) is
attached to a GUI component

an event handler is called when an

event (e.g. a mouse click) is activated /
fired

“ Why “Delegation Event Model”?

= processing of an event is delegated to
an object (the listener) in your program

L]

In other words...

2 event source: a GUI component that
generates / fires an event

© event: a user interaction
(e.g. aclick on the button)

@ event listener: an object that has
implemented event handlers to react to
an event

2 IMPORTANT: event listeners must be
registered with an event source in
order to receive notification. If you
miss that, not error message is
generated!

Registration of an event
listener

@ write a class that implements an
[event type]Listener interface

= create an instance of that class (i.e. an
event listener)

2 register the listener with a GUI component:
add[event type]Listener ( <an event listener>)
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JButton b = new JButton(.) | E.g. | About Swing and AWT
b.addActionListener(new .
¢ MyButtonListener()); class hierarchy

A listener implements ActionListener interface
@ sole method:

void actionPerformed (ActionEvent e)

class MyButtonListener implements
ActionListener {

void actionPerformed(ActionEvent e) {
your code to
-- obtain the details of the event, and
-- react appropriately

}

About Swing JAVA GUI
and AWT class = Basic Java GUI Components

hierarchy = java.awt.Component, java.awt.Container,
javax.swing.JComponent, ...

= Event handling
@ packages java.awt.event and javax.swing.event

 Creating Ul layouts

B g S gt S = using and creating layout managers

Uit J e fantenl {_nen ) st = java.awt.LayoutManager and
java.awt.LayoutManager2

N A ' @ Using resources

B T @ using resource bundles for different locales

@ java.util.ResourceBundle

FIGURE €.3
Swing and AWT Class Hierarchy
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LAYOUT
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EVENTS

mouseEvent(
MOUSE_PRESSED,
123, 456)
MouseEvent
getX()
gety()
| — getClickCaunt)
—

EVENTS - cont.

EventObject ]
) geting
[ $ T 1
I other AWT evenls
many notification event types getComponent()

getx()
gety()
getChekCount()

Summary: GUI Programming
Steps in Java

 declare a container and
components

= add components to one or more
containers using a layout manager

“ register event listener(s) with the
components

= create event listener method(s)

Examples

Circlepanel extends JPanel

MyCircle extends JPanel

JButton

I . F
| Frame KG————— ——— Tmircles |
1 ]
IPanc Circlefaral

—
mcircle| | wrran l

Twolircles. java

inpart java.awe.v;
import java.awt.eveat.*;
impart javax.swing.®;

/** TwoCircles is a simple event-oriented application thar
displays two circles and two buttons. The buttons are
placed below the circles. The buttons are labeled on/off.
When a button 15 clicked, the state of the circle is toggled.

)
public class TwoCircles extends IFrame {

A/ Constructor

J** Construct a TwoCircles object. Set the title and
defaule close operation. Using a grid layout add
two CirclePane] objects. Finally, pack the frase
and set it visible.

*f
public TwoCircles() {
super(“Two Circles™);
setDefaultCloseOperation(JFrame  EXIT_ON_CLOSE);
getContentPane (). setlayout(new GridLayout(1,2));
getContentPane() . add(new CirclePane] (100));
10400

getle J.add(new Cir
Suh“s‘lb'le{true): /f Show the JFrame.
¥
/{ Main Method

f** Instantiate a TwoCircles object.
Bparam args Not used. */
public static void main(String(] args) {
TwoCircles tc = new TwoCircles();
¥
1




Tircleranel. java

import java.awt.®;
import java.awt.event.*;
import javax.swing.*;

S** A CirclePanel will contain a circle and a button. */
public class CirclePanel extends JPanel {

A/ Data Fields

/** The burten object =/
JButton onOffButton;

/** The Circle object *f
MyCircle theCircle;

A/ Construceor

/** Construct a CirclePanel objece. */

public CirclePanel(int size) {
setlayout (new BorderLayout());
theCircle = new MyCircle(size):
ondffButton = new JButton("On / OFf");
ondffButton. addActionlistener (new ToggleState());
add(theCircle, BorderlLayout.CENTER);

) add{endffButten, BorderLayout,SOUTH) ;

/4 Inner Class
/** The action listener for the button, */
private class ToggleState implements Actionlistener {
public void actionPerformed(ActionEvent ) {
theCircle. toggleState();

A/ Constructors ) i
/** Construct a MyCircle object of the specified size.
@param size The size of the circle in pixels

public MyCircle(int size) {

is.size = size; .

;?1;ﬂ:apsu]"te the object's dimensfons in a Dimension obje|
Dimension dims = new Dimension(size, size);
// Set the object's dimensions.
setPreferredsize(dims);
setMaxinumSize(ding);
setMinimunSize(ding);

1

/** Toggle the state of the circle. */
public void toggleState() %
showCircle = !showCircle;
repaint(); // Calls paint to redraw the object.

J** Paint the component when it changes. This method fs called
APL.
&::: :"ﬁ?; graphics object used for painting. */
public void paintComponent(Graphics g) {
super . paintConponent(g) ;
g.setColor{Color, GREEN) ;
a.fil1Rect(@d, @, size, sized;
if (showCircle) {
g9.setColor(Color.RED) ;
g.Fillovalie, @, size, sized;
]
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MyCircie, java

fmport javas. swing.”:
import Java.awt.*;
import java.awt.event.*;

A4 Class WyCircle is a JPamel that consists of a circle enclosed
In & square. The square is always displayed, but the circle can
Be turned on and off,

o
public class MyCircle extends JPamel {

// Dara Fields

#** The size =/

o fnt size;

Display seate for the circle *f
private boolean showCirele = true;

Questions?




