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Previous two lectures

* AWT and Swing
» Creating components and putting them in awindow
(layout managers)
» Event handling
— which components generate which events (buttons -
ActionEvents, windows - WindowEvents...)
— how to write an event listener (implement
ActionListener or WindowL.istener...)
— how to register it with the component which generates

events
(but t on. addAct i onLi stener (listener))
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Event Listeners

» Button pressed: Act i onLi st ener;
actionPerfornmed(Acti onEvent e) method

» Enter pressed in atext field: Act i onLi st ener

* Window closed, resized, etc. : W ndowLi st ener ; one of
the methods: wi ndowCl osi ng( W ndowEvent e)
method.

» Text changed in atext field: Text Li st ener ;

t ext Val ueChanged( Text Event e)
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Event Listeners

» Mouse clicks, releases and mouse entering/exiting
component: MouseLi st ener ; one of the methods:
nousePr essed( MouseEvent e). MuseEvents
have get X() and get Y() methods.

* Mouse movement (mouse dragged, mouse moved):
MouseMbt i onLi st ener ; eg.
nouseDr agged( MouseEvent e)

» Keyboard event (key stroke): KeyLi st ener; oneof the
methods. keyPr essed( KeyEvent e). KeyEvent
object hasget KeyChar () method.

* And about 50 more: see subinterfaces of

Event Li st ener.
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Plan of the lecture

» Graphics (painting and animation) in Java
» Applets
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Painting

» Each Component has pai nt () method.

» For AWT component, that’ s the method you overwrite if
you need to change the component’ s appearance.

» For Swing components, you overwrite
pai nt Conponent () method. pai nt () inSwing
callspai nt Conponent () but also doeslots of other
work (e.g. double buffering). Don’t overwriteiit.

 |f you just need a particular look for a button etc., chances
areyou can do it in Swing by using additional functionality
of Swing components (images, borders, look and feel...).
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G aphi cs

Gr aphi cs class provides methods for drawing and using
different fonts and colours. It is an abstract class. Subclassed
for different platforms/graphics toolkits.

A Gr aphi cs object encapsul ates the state information
needed for painting a particular component on the screen:
such as current colour, font, tranglation origin etc.

pai nt (G aphics g) and
pai nt Conponent (G aphi cs g) takeaG aphi cs
object as a parameter.

Graphics and Applets 7

Some Graphics methods

* Methods to set colours and fonts.

* Methods to draw things: dr awAr c( ) , dr awLi ne(),
dr awl mage (takes an Image), dr awRect (),
drawOval (), drawPol ygon(). ..

» Methodsto fill figures: fi | | Oval (),fill Rect(), ...

Coordinates are abstract and infinitely thin, the “pen” which
the G- aphi cs usesispixel-sized. The originisin the top
left corner of the component where the drawing takes place.
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Example

E‘% Example of Graphi... [lj[=]

1515 (1145,14)

(115,114)
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Outline of the example program

* Importj avax. swi ng. * for the components,
j ava. awt . Graphi cs andj ava. awt . Col or for

drawing, j ava. awt . event . * if going to handle events.

» Create aframe (just to hold the picture)
* Overwrite JPanel or some other Conponent ; writea

new pai nt Conponent (G aphi cs g) method for it.

All drawing is donein that method.
* Add the panel to the frame.
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Painting the JPanel

publ i c voi d pai nt Conponent (G aphi cs g){
super . pai nt Conponent (g) ;

. set Col or (Col or. green);

.fill Rect (15, 15, 100, 100);

. set Col or (Col or. bl ue) ;

.fillOval (15, 15, 100, 100);

. set Col or (Col or. bl ack) ;

.drawString("(15,15)", 15,15);

.drawString(" (15, 115)", 15,115);

.drawString("(115,15)", 115, 15);

.drawsString(" (115, 115)", 115, 115);

QOO Q@ Q@@ G QQ «

Graphics and Applets

11

The whole extended class

cl ass G aphi csPanel extends JPanel {
G aphi csPanel () {

t hi s. set Background( Col or.white);

publ i c voi d pai nt Conponent (G aphi cs g){
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The main class

public class Exanpl e extends JFranme {

G aphi csPanel panel = new Graphi csPanel ();

public Exanple() {
super (" Exanpl e of Graphics Methods");
t hi s. get Cont ent Pane() . add( panel);
this.setSize(200, 150);
this.setVisible(true);

}

public static void main(String[] args){
new Exanpl e();
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Animation

* Animation loop:
— draw frame
— wait afixed amount of time
— increment the frame number
» Simplest case: alternating between two frames
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Bounci ngBal |
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Bounci ngBal |
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How to write an animation loop

» Good old days (AWT): somewhere, e.g. in the main(),
have aloop which calls Thread.sleep() for a given number
of milliseconds, then changes the animation frame and
cals repaint().

» Swing: graphics can only be changed from the event
thread. So we need to generate some kind of events at
fixed intervals of time, in response to which the animation
frame is changed and the component told to repaint itself.

e javax.sw ng. Ti ner classdoesjust that.
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Example of using Timer

cl ass BBPanel extends JPanel inplenents
ActionLi stener {

int franeNunber = O;

BBPanel (i nt del ay) {
Timer timer = new Tiner(delay, this);
timer.start();

}

public void actionPerformed(ActionEvent e) {
f rameNunber ++;
repaint();
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Bouncing ball painting

publ i c voi d pai nt Conponent (G aphi cs g){
super . pai nt Conponent (g) ;
set Background( Col or. white);
g. set Col or (Col or. red);
D nension d = getSize();
if (frameNunber %2 == 1) {

g.fillOval (0,0,d. width/2, d. height/2);

} else {
g.fillOval (0,d. height/2,d.w dth/2,
d. hei ght/2);
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Applets

* What are Applets

» How do they work

* How to create one

* What one can do with applets

Graphics and Applets

20

10



What are applets

» All Java programs we wrote so far are referred to as
applications.

» Appletsare adifferent kind of a Java program. They are
designed to run in abrowser and what they can do is
restricted by the browser's security manager.

* Appletsdon'shave amai n() method (although you can
write one and make the same program runnable both as an
applet and as an application).

+ Should implement at least oneof i nit (), start() or
pai nt () methods.
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What are applets continued

» Appl et and JAppl et classesare part of ] ava. awt
andj avax. swi ng, so they arerelatives of frames and
panels

e java. awt . Appl et extendsj ava. awm . Panel class
andj avax. swi ng. JAppl et extends Appl et .
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Applet HTML tag

Applets are embedded in html pages using an applet tag:

<APPLET CODE="HelloWorld.class' WIDTH=500 HEIGHT=25>
</APPLET>

Here, HelloWorld.class should be in the same directory as the
html page (you can also give a path to the classfile).
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HelloWorld applet code (AWT!)

i nport java. appl et. Appl et;

i mport java.awt.*;

public class Hell owrld extends Applet {

public void paint(Gaphics g) {
Font font = new Font ("SansSerif",
Font . BOLD, 26);

g. set Font (font);
g.drawsString("Hello world!", 50, 25);

Graphics and Applets 24

12



What the Browser does

On encountering the APPLET tag, the browser

downloads the classfile

creates an object of that class

givesit aregion on the web page to control
invokesitsi ni t () method

invokesitsst art () method
invokesitspai nt () method
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Life Cycle of an Applet

An applet can

initialise: i ni t ()

start running: st art ()

stop running: st op()

perform final cleanup, free up resources: dest r oy()

All these methods are called by the application (browser,

appletviewer) which is running the applet.
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Security Restrictions on Applets

Those differ from browser to browser, but usually applets are

forbidden to:
load non-Java code
read or write files on the host where it is running

make network connections except to the host that it came
from

start any program on the host whereit is running
read certain system properties

Windows that an applet brings up look different than

windows that an application brings up.
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Why example applets are in AWT

* | gave AWT code for the example applets to make sure

that they run in older browsers.

* You can aso read Sun tutorial on writing GUI (and

Applets) in Swing.
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Summary

» Applets extend the Applet class (from java.applet package)

» Swing applets similar to awt applets.

» Appletsdon't have the main() method. Instead they must
implement paint(), init() or start().

» They can be runin abrowser or applet viewer.

» They should be embedded in HTML using the APPLET
tag.

» Appletsinherit the ability to draw and handle events from

Component, the ability to have other componentsinside
and use layout manager from Container.
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