Events

An event is when
Chapter 8

=]

=]

Events - Lecture Slides
We can choose to respond to events

Usually events occur from the user (e.g. selected a button, moving the
mouse) but other events can occur too (e.g. timer expires, thread

finishes)
() 2006-2008 by Elizabeth Sugar Boese. 1 (c) 2006-2008 by Elizabeth Sugar Boese.
Events and Listeners 4 Things to get Events to Work
Components can generate (fire) events based on user Import the events package

Interactions import java.awt.event.*;

] .
Implement the listener(s)

a
public class X extends JApplet

We designate that our applet wants to listen to the events we

care about, so we can respond appropriately Add listeners to objects

. button.addActionListener(this);
o Button clicks (this)

o Mouse moves

4 Checkbox selected Write the required listener methods

public void actionPerformed( ActionEvent ae )

slide from Lewis & Loftus Jata’88riat & Sdititighs e Boese 3 (c) 2006-2008 by Elizabeth Sugar Boese.




Event Listeners

ActionListener button clicks

ItemListener

ListSelectionListener selecting from JList

KeyListener any key on the keyboard pressed

mouse entered the component,
exited the component,

mouse button pressed,

mouse button released,
mouse button clicked

MouselListener

MouseMotionListener

on JTextField, JTextArea when user’s focus leaves th

FocusListener
component

() 2006-2008 by Elizabeth Sugar Boese. 5

Required methods for Listeners

ActionListener public void actionPerformed( ActionEvent ae )

ItemListener public void itemStateChanged( ItemEvent ie )

ListSelectionListener [public void valueChanged( ListSelectionEvent e )

public void keyReleased( KeyEvent ke )
public void keyTyped( KeyEvent ke )
public void keyPressed( KeyEvent ke )

KeyListener

FocusListene public void

public void mouseClicked( MouseEvent me)
public void mousePressed( MouseEvent me)
public void mouseReleased( MouseEvent me)
public void mouseEntered( MouseEvent me )
public void mouseExited( MouseEvent me)

MouseEvent

public void mouseMoved( MouseMovedEvent me)

MouseMotionListener public void mouseDragged( MouseMovedEvent me)

(c) 2006-2008 by Elizabeth Sugar Boese.

getSource( )

Find out who caused the event — was it the
JButton was clicked, JCheckBox selected, etc.

For any event type (ActionEvent , ItemEvent |,
etc)

JButton goButton, addButton

public void actionPerformed( ActionEvent event)

{ Object 0 = event.getSource( );
if ( 0 == goButton )
else if ( 0 == addButton )
}
() 2006-2008 by Elizabeth Sugar Boese. 7

ActionEvents
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‘ ActionEvent

= Occurs when
a
a
a

= Methods:
o getActionCommand()
= if button, get the label
= iflist, get text of selected item
= if textfield, get the contents of textfield

= Listener method:

() 2006-2008 by Elizabeth Sugar Boese.

| JButton Example

= When the user presses a button, the button
component creates an object
and calls the method of the
listener

= The method is where you
handle what you want to do when the button is
clicked

(c) 2006-2008 by Elizabeth Sugar Boese. 10

JButton ActionEvent

import  javax.swing.*;

import  java.awt.*;

import java.awt.event.*;

public class IfButton extends JApplet
implements ActionListener

{

JButton go, stop;
JTextArea textarea;

Applet Applet
prrieved o
{
setLayout( new FlowLayout() ); leo2o cocom | [ror. |
setupButtons( ); Applet started. Anplet started.

< Applet Viewe... [ ][5][5) [l < Applet Viewe... [T ][E]K)

Example

< Applet Viewe... BL‘S‘
Applet

—

Applet started

textarea = new JTextArea( 3,10);

public void actionPerformed( ActionEvent ae )

add( textarea );
}
public void setupButtons() Object obj = ae.getSource( );
{

go = new JButton( "Go!" );

stop = new JButton( "Stop!" );
/ladd events
go.addActionListener( this );
stop.addActionListener( this );
add(go); /l'add to applet
add( stop );

iftobj ==go)
{

}
} }

else if ( obj == stop)

textarea.setText( "Go GO GOOO!!!!");

textarea.setText( "STOP.");

() 2006-2008 by Elizabeth Sugar Boese.

ActionEvent = Example -

Clicking a JButton

changes the Image

< Applet Viewer: Buttonl... |Z|u® £ Applet Viewer: Buttonl... |:\@@ < Applet Viewer: Buttonl... |:\@®

Applet Applet Applet
China China China
Germany Germany Germany
Slovakia Slovakia Slovakia
Applet started Applet started. Applet started

(c) 2006-2008 by Elizabeth Sugar Boese. 12




import  javax.swing.*;
import  java.awt.*;
import java.awt.event.*;
public class Buttonlmages  extends JApplet public void setupButtons( )
implements ActionListener {

windowButton = new JButton( “China" );
statueButton = new JButton( "Germany" );
flowerButton = new JButton( "Slovakia" );
windowButton.addActionListener( this );
statueButton.addActionListener( this );
flowerButton.addActionListener( this );

JButton windowButton, statueButton,
flowerButton;
Image windowlmg, statuelmg, flowerimg;
Imagelcon icon;
JLabel imagelabel;
JPanel butpanel;
public void init(')
{
setLayout( new BorderLayout( ) );
setupButtons( );
windowlmg=getimage(getCodeBase( ),
"ChinaWindow.jpg"); }
statuelmg=getimage(getCodeBase( ), ) public void actionPerformed(ActionEvent ae)
"Statue.jpg"); {
flowerimg=getimage(getCodeBase( ),
"flowers.jpg");

butpanel=new JPanel(new GridLayout(3,1));
butpanel.add( windowButton );

butpanel.add( statueButton );

butpanel.add( flowerButton );

add( butpanel, BorderLayout. VEST );

Object source = ae.getSource( );

if( source == windowButton )
setuplmage( windowimg );

else if( source == statueButton )

icon = new Imagelcon( );
imagelabel=new JLabel( icon, JLabel. CENTER);

add( imagelabel, BorderLayout. CENTER ); setuplmage( statuelmg );
setupimage( windowimg ); else if( source == flowerButton )
} ) ) . setuplmage( flowerimg );
public void setuplmage( Image img ) }
{
icon.setimage( img ); !
imagelabel.setlcon( icon ); Don't create new
repaint( ); JLabels each time —
} just call .seticon( )

ActionEvent
Searching a JList

Example -

e Applet Viewer: SearchTF5croll.c
Applet

Search for: [carrots search

apples -
bananas
blackberries
blueberries
carrots
capers =

Applet started
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: 1 : 1 £ Applet Viewer: SearchTFScroll.c.
Searching a JLISt | Searching a JLIst
Search for: |Earrms search
apples 1=
hananas
= User enters text to search for in JTextField JTextField searchField; oy g
‘ » . JPanel searchPanel, carrots
n When_user s_elect search button, our code will go through the JButton searchButton: copers -
items in the list and highlight the match JList list: -
Applet started.
public void actionPerformed (ActionEvent e)
- == String field=searchField.getText( );
EGErE e roll.c. = Applet Viewer: Searr.hTFScroll.r,...‘_L_||E|EJ . : _
Apm it Vi = SearchTFScroll.. Sonit if (ffle(I.de|_dnuf”) o
Search for: ’7 Searchfor: [carrols search n 0 e( e )’
=~ apples il . . . . .
oneles M sananns public void findNode(String field)
blackherries lackberries {
blueberries T hlueherries T . .
carrots carrots list.clearSelection( );
copers = capers ] list.setSelectedValue(field, true);
Applet started. - Applet started }
() 2006-2008 by Elizabeth Sugar Boese. 15
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import  javax.swing.*;
import  java.awt.*;

public void

Example {

addListltems( )

model.addElement( "apples" );
model.addElement( "bananas" );

import iava.awt.event.*: model.addElement( "blackberries” );
imgort] ja‘va ultil U model.addElement( "blueberries" );

public class SearchTF extends JApplet 2332:?235::222:5 ,.Ezrrgrtz., )_);
implements ActionListener . " pe W i
model.addElement( cauliflower’ );

{

model.addElement( "cucumber” );

JLabel searchLabel; model.addElement(  “kiwifruit" );

JTextField searchField;
JPanel searchPanel;
JButton searchButton;
JList list;
DefaultListModel model;
JScrollPane scrollPane;
public  void init()

public void actionPerformed (ActionEvent e)

String field=searchField.getText( );
if (field != null')
findNode( field );

ItemEvents

}
{ e ) )
setLayout( new BorderLayout() ); public void findNode( String thefield )
searchLabel = new JLabel( "Search for:" ) list.clearSelection( ):
searchField = new JTextField(10); . i ) .
_ . list.setSelectedValue( thefield, true );
searchPanel = new JPanel(); }
searchButton = new JButton( “search" ); } —
model = new DefaultListModel( ); £ Applet Viewer: SearchTFScrall.c... [= |[B)[X]
list = new JList( model ); Applet
addListltems( ); Searchfor: [carols |
scrollPane = new JScrollPane(list); i -
searchButton.addActionListener( this ); owes B
searchPanel.add(searchLabel); blackberries
searchPanel.add(searchField); biueberries F
searchPanel.add(searchButton); [
add(scrollPane, BorderLayout. CENTER); o er —
add(searchPanel, BorderLayout. NORTH); =
} » . izabeth Sugar Boese |20/ Staned 17 (¢) 2006-2008 by Elizabeth Sugar Boese. 18
ItemEvent rp—
Applet
¥ Happy?
= Select/De-select
a te I I l i/ e I I tS Applet started
o . S
2 Applet Viewer: ... H{EJE'
a Applet
Whiy not happy?
a [ Happy?|
] Methods Applet started
o getStateChanged() :: returns value of state JCheckBox Example PyTT— ]
= ItemEvent.SELECTED Applet
= ItemEvent.DESELECTED & RRTE At AR
v|Happy?|
= Listener: spplet stten
public void itemStateChanged( ItemEvent ie )
() 2006-2008 by Elizabeth Sugar Boese. 19 (c) 2006-2008 by Elizabeth Sugar Boese. 20




Item Event Example - JCheckBox

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

< Applet Yiewer: ... B@El

import java.awt.event.*; Applet

public class CheckEvent extends JApplet witiy not happy?
implements ItemListener [ Happy?|

{

JCheckBox isHappy;
JTextArea textarea;

i =S Applet statted
public void init( ) o

g Applet Viewer: ... E@El

isHappy = new JCheckBox( "Happy?", true ); Applet
textarea = new JTextArea( 3,10); Yaute s6 happy!
// add listener [v] Happy?,

setLayout( new FlowLayout( ) );

isHappy.additemListener( this );
add( isHappy );
add( textarea );

Applet started

public void itemStateChanged( ltemEvent ie )
MUST check to see if
isSelected is true
What happens if you do
nat do this?

Object source = ie.getSource( ); OOO
if( source == isHappy && isHappy.isSelected() )

textarea.setText( "You're so happy!" );
else if (source == isHappy && isHappy.isSelected( ) == false )

textarea.setText( "Why not happy?" );

}

() 2006-2008 by Elizabeth Sugar Boese. 21

Item Event Example (another way)

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

= Applet Viewer: ... D@El

public class CheckEvent extends JApplet implements ItemListener

{ Applet
JCheckBox isHappy; Wity not happy?
JTextArea textarea; 1 Hapmy?|

public void init( )

setLayout( new FlowLayout( ) );

isHappy = new JCheckBox( "Happy?", true );
textarea = new JTextArea( 3,10);

/I add listener

isHappy.addlitemListener( this );

add( isHappy );

Applet started

£ Applet Viewer: ... D@El

add( textarea ); Applet

} . L . You're so happy!
public void itemStateChanged( ltemEvent ie ) ¥ Happy?
{

Object source = ie.getSource( );

if (ie.getStateChanged( ) == ltemEvent.SELECTED )

Applet started

if( source == isHappy )
textarea.setText( "You're so happy!" );

else I item was deselected

if (source == isHappy )
textarea.setText( "Why not happy?" );

(c) 2006-2008 by Elizabeth Sugar Boese. 22

2 Applet Viewer:... glﬁl@

Applet

[ Happy? [v] Fun?
Wiy ot happy?

Anplet started.

£ Applet Viewer:... E”El@

Applet

IltemEvents

[¥] Happy?| [v] Fun?

You're 0 happy!

Applet started

2 Applet Viewer:... B|§l®
Applet

[v] Happy? [¥] Fun?

WOO HOO

JCheckBox Complex Example

- 2 checkboxes
- Respond based on recent selection

Anplet started.

() 2006-2008 by Elizabeth Sugar Boese. 23

‘JCheckBox — More Complex Example

public void itemStateChanged( ItemEvent ie )

{
Object source = ie.getSource( );
if ( source ==isHappy && isHappy.isSelected() )
textarea.setText( "You're so happy!" );
else if ( source == isHappy && !isHappy.isSelected( ) )
textarea.setText( "Why not happy?" );
if ( source == havingFun && havingFun.isSelected( ) )
textarea.setText( "WOO HOO");
fellse if ) ( source == havingFun && havingFun.isSelected( ) ==
alse
textarea.setText( "let's go skiing" );
} £ Applet Viewer:... E\E]E
Applet
[ ] Happy? [v] Fun?
Wby hiot happy?
Applet started.
(c) 2006-2008 by Elizabeth Sugar Boese. 24




JCheckBox — More Complex Example

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

public classCheckEvent2xtendsJApplet implements ItemListener

£ Applet Viewer:... Blﬁl@

Applet

[ Happy? [¢] Fun?
Why not happy?

JCheckBox isHappy, havingFun;
JTextArea textarea,;
public void init(')

Applet started

setLayout(hew FlowLayout( ) );

isHappy =new JCheckBox(Happy?", true );

havingFun =new JCheckBox('Fun?");

textarea =new JTextArea( 3,10 . o .
// add listener public void itemStateChanged( ItemEvent ie )

isHappy.additemListener( this ); {

havingFun.additemListener(this );

add( isHappy );

Object source = ie.getSource( );
if (source == isHappy && isHappy.isSelected()

add( havingFun ); textarea.setText(You're so happy!);

add( textarea ); else if( source == isHappy && ! isHappy.isSelected()
} textarea.setText{Vhy not happy?);

if (source == havingFun && havingFun.isSelected()
textarea.setTextfOO HOO");

else if( source == havingFun && havingFun.isSelected( ) == falsp

textarea.setTextet's go skiing");

}

}

() 2006-2008 by Elizabeth Sugar Boese. 25

£ Applet Viewer. .. D@gl

Applet

Ored ) fuscia ) pink

IltemEvents

Applet started

£ Applet Viewer... E@@

Applet

Ored @ fuscia () pink

W like fuscia

JRadioButton

Applet started

Example

£ Applet Viewer... E@g|

Applet

O red ) fuscia @ pink

W like fuscia
we like RED
We prefer pink

Applet started.
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Item Event Example - JRadioButton

importjava.awt.*;
import java.awt.event.*; public void setupButtons( )
importjavax.swing.*; {
public classIRadioEvenextendsJApplet red =newJRadioButton(red");
implements ItemListener fuscia =newJRadioButton(fuscia");
{ pink =newJRadioButton(pink" );
ButtonGroup grp sewButtonGroup( ); grp.add( red );
JRadioButton red, fuscia, pink; grp.add( fuscia );
JTextArea ta mewJTextArea( 5, 10 ); grp.add( pink );

public voidinit( ) public void itemStateChanged( ItemEvent ie )

setLayout(new FlowLayout( ) ) { Object obj = ie.getSource()
- . J

setupButtons();
addListeners( ); if (obj == red && red.isSelected) )
add(red); ta.append( "we like RED \n");
add( fuscia ); else if ( obj == fuscia && fuscia.isSelected(
add( pink ); ta.append( "We like fuscia \n" );
add(ta); else if ( obj == pink && pink.isSelected() )
public voidaddListeners( ) } ta.append(“We prefer pink \n");
{ red.addltemListener( this ); }
fuscia.addltemListener( this ); Applet
pink.addItemListener( this ); Ored O fuscia O pink

}

Applet started

() 2006-2008 by Elizabeth Sugar Boese.
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Item Event — Selection Alternative
Implementation

public void itemStateChanged( ltemEvent ie )

{
Object o = ie.getSource( );
if  (ie.getStateChange( ) == ltemEvent.
return ;
if (o==red)
ta.append(  "we like RED
else if (o==fuscia)
ta.append( "We like fuscia \n" );
else if (o==pink)
ta.append( "We prefer pink \n" );

DESELECTED )
I ignore if deselecting

\n" )
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£ Applet Viewer... |Z}@@

Applet .
— Item Event Example - JRadioButton
We'rgapBle. e piet import  java.awt.*; o .
banana import java.awt.event.*; pzjbllc void itemStateChanged( ltemEvent ie )
pear . . . .
Applet startad 'mpf?“ javax.swing.*; int index = list.getSelectedIndex( );
public class JComboBoxEvent if (index==0)
ItemEventS £ Applet Viewer. .. |Z}@@ _extends JAppIeF dessert.setText( "We're having apple pie!");
Applet implements ltemListener else if  (index==1)
: { dessert.setText( " Banana split anyone?" );
‘apple X : f —
= , JComboBox list; else it ~ (index==2) -
We're having apple pie! JLabel dessert: dessert.setText( Pear for the pair?");
public void init() }
Applet started {
— list = new JComboBox( );
= Applet Viewer... H@E Iist.addltem( ..apple.. );
il = list.addItem( "banana” );
hanana list.addltem( "pear" ); P 1
; ) - £ Applet Viewer... [2 |[F][K] [l £ Applet Viewer... [T][H][X]
JComboBox Example o list additemListener( this ); e SR e BB
dessert = new JLabel();
G, setLayout(  new FlowLayout()); omple_| ~ hanana |~
add( list ); We'rgapple. ke piet Banana split amone?
£ Applet Vie... Bﬁ|® add( dessert); :::?“3
Applet } Applet started Applet started
jpear |
Pear for the pair?
Applet started
() 2006-2008 by Elizabeth Sugar Boese. v (c) 2006-2008 by Elizabeth Sugar Boese. 30

ListSelectionEvent Example - JList

hanara) import  java.awt.*; . ) )
pear import javax.swing.*; public void valueChanged( ListSelectionEvent le )
[Eeitsbambnanpialplel import javax.swing.event.*; {

public class  JListEvent  extends JApplet int index = list. getSelectedindex( );
if (index==0)

implements ListSelectionListener . )
dessert.setText( "We're having apple pie!" );

ListSelectionEvents o I T

DefaultListModel model: dessert.setText( "Banana split anyone?" );

JLabel dessert; else if (index ==2)
public void init( ) dessert.setText( "Pear for the pair?" );

{
model = new DefaultListModel( ); }

list = new JList( model );

Banana spiit anyone? model.addElement( “apple” );

model.addElement( "banana" );

model.addElement( "pear" );

list.addListSelectionListener( this );

J LISt Exam |e Aplet started., JScrollPane pane = new JScrollPane( list );
p dessert=  new JLabel();

: setLayout( new FlowLayout( ) );

add( pane );

add( dessert );

Pear for the pair?

Banana split anyone?

Pear for the pair?

Applet started,

Applet started
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KeyEvents

() 2006-2008 by Elizabeth Sugar Boese. 33

KeyEvent

Occurs when key is typed on keyboard

Methods:

a) :: returns the identifier for which key was pressed

Listener
a
Q

Listener Methods:

public void keyPressed( KeyEvent ke )
public void keyReleased( KeyEvent ke )
public void keyTyped( KeyEvent ke )

Need to set focus to enable listening for key events

(c) 2006-2008 by Elizabeth Sugar Boese.
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KeyEvent

Keys

Up arrow
Down arrow
Left arrow
Right arrow

000D 00D O0DO0OODOOD

KeyEvent.VK_UP
KeyEvent.VK_DOWN
KeyEvent.VK_LEFT
KeyEvent.VK_RIGHT
KeyEvent.VK_0
KeyEvent.VK_1
KeyEvent.VK_2
KeyEvent.VK_A
KeyEvent.VK_B
KeyEvent.VK_C
KeyEvent.VK_ENTER
KeyEvent.VK_TAB

o (VK stands for Virtual Key)
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Key Event Example

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

public class

{

KeyEventAnimation extends
implements KeyListener

Image img;
JLabel penny;
/I x,y coordinates and # pixels move
int x=0, y=0, speed=10;
JPanel pane;
public void init( )
{
pane = new JPanel( );
pane.setLayout( null );
pane.setBackground( Color.WHITE );
img = getimage( getCodeBase( ), “zil.gif* );
penny = new JLabel( new Imagelcon(img) );
penny.setSize( img.getWidth(this),
img.getHeight(this) );

addKeyListener(this);

pane.add( penny, 0, 0 );

add( pane, BorderLayout.CENTER );
setFocusable(true);

public void
public void
public  void keyPressed(

{

Applet

Anplet started.

keyReleased( KeyEvent ke ) { }
keyTyped( KeyEvent ke ) { }
KeyEvent ke )

int code = ke.getKeyCode( );

if ( code == KeyEvent.VK_UP )
y -= speed;

else if ( code == KeyEvent.VK_DOWN )
y += speed;

else if ( code == KeyEvent.VK_LEFT )
X -= speed;

else if ( code == KeyEvent.VK_RIGHT )
X += speed;

penny.setLocation(x,y);

(c) 2006-2008 by Elizabeth Sugar Boese.
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MouseEvents
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MouseEvent

= When the mouse

o Enters component

o Exits component

o Button pressed

o Button clicked

o Button released
= Methods:

s :: returns the x coordinate

=) :: returns the y coordinate
= Listener:

public void mouseClicked( MouseEvent me )
public void mousePressed( MouseEvent me )
public void mouseReleased( MouseEvent me)
public void mouseEntered( MouseEvent me )
public void mouseExited( MouseEvent me)

(c) 2006-2008 by Elizabeth Sugar Boese.
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Event methods

= When implementing the listeners,

= If you don’t want to use some of the methods, you still need to
code them but you can code them as a

= A stub is a method with nothing inside.

public void mouseExited( MouseEvent me)

{

() 2006-2008 by Elizabeth Sugar Boese. 39

Mouse Event example

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

public class MouseEventsWithStubs extends JApplet implements  MouseListener
{
JTextArea msg; £ Applet Viewer: MouseEventsWithst... |
JScrollPane spane; LA
public void init( )
Mouse entered applet at k=161 =147
{ Mouse exited applet at ¥=153 y=201

addMouseListener( this );
msg = new JTextArea( 10,20 );
spane = new JScrollPane(msg);

Mouse entered applet at k=391 y=242
Mouse exited applet &t x=386 v=250
Mouse entered applet at k=381 y=247
Mousze exited applet at x=362y=234
Mouse entered applet at x=306y=207
Mouze exited applst at x=261 =165

setLayout( new FlowLayout( ) );

add( spane );

public void mouseEntered( MouseEvent me ) Applet started
{ msg.append( "\nMouse entered applet at: x=" + me.getX( ) + " y="+ me.getY() );
public void mouseExited( MouseEvent me )

{ msg.append( "\nMouse exited applet at: x=" + me.getX() + " y="+ me.getY() );

}

public void mousePressed( MouseEventme ) { }
public void mouseReleased( MouseEvent me ) { }
public void mouseClicked( MouseEvent me ) { }

(c) 2006-2008 by Elizabeth Sugar Boese.
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£ Applet Viewer: MouseClickimgmap. class
Applet

Pollution Selutions

MouseEvents

Click on a hubble above
10 get more info!

Applet started

Imagemap Example
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‘ Mouse Events - Imagemaps

= Imagemaps
o Image that the user can click on

o Depending where the user clicks on the image, a different effect
will occur

Common for navigation bars, family tree
o Determine coordinates (x,y) using a paint program

(c) 2006-2008 by Elizabeth Sugar Boese. 42

{

ublic void

Mouse Event example (con’t)

mouseClicked( MouseEvent me )

int  x=me.getX();
int y=me.getY();
if ( x>65&&x<1458&&y>135&&y <185 ) /I Carpool or bike
details.setText("<HTML><CENTER>Carpooling is an excellent way to save the air."
+"<BR>Get together with a group of friends and share a ride.«
+"<BR>Or hop on a bike!l<BR>Great exercise and no pollution!");

}
else if ( x>135&&x<2258&&Yy>222&&Yy <276 ) /I Recycle
{
details.setText("<HTML><CENTER>RECYCLE!«

+"<BR>Everybody's doing it.«

+"<BR>So should YOU!<BR>Check your local garbage collection«

+" to determine what items can be recycled." );
}
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Mouse Event example

import  java.awt.*;

import  java.awt.event.*;

import  javax.swing.*;

public class MouseClickimgmap

{

extends JApplet implements MouseListener
Image img;
Imagelcon icon;
JLabel map, title;
JLabel details;
JPanel center =
public void init(')
{
setLayout(
setupTitle( );
setupMap( );
details = new JLabel("<HTML><CENTER>Click on a bubble above<BR>"
+ " to get more info!l<BR>", JLabel. CENTER );

new JPanel();

new BorderLayout( ) );

details.setForeground( Color. WH TE );
details.setBackground( Color. BLACK );
details.setOpaque( true );
add( details, BorderLayout. SOUTH );
}
public void setupTitle( )
{
title = new JLabel( " Pollution Solutions", JLabel. CENTER);
title.setFont( new Font( " Serif', Font. BOLD, 26) );
title.setForeground( Color. VHI TE );
title.setOpaque( true );
title.setBackground( Color. BLACK );
add( title, BorderLayout. NORTH™);
}
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Mouse Event example (con’t)

ublic voidsetupMap( )
{

img = getimage( getCodeBase(RollutionMapSm.jpg");
icon =newlImagelcon( img );

map =newJLabel( icon );

map.addMouseListenen(s);

center.setBackground( ColBLACK );

public voidmouseEntered( MouseEvent me ) { }
public voidmouseExited( MouseEvent me ) { }
public voidmousePressed( MouseEvent me ) { }
public voidmouseReleased( MouseEvent me ) { }

center.add(map);

add( center, BorderLayo®ENTER);

public voidmouseClicked( MouseEvent me )
{
intx = me.getX( );
inty = me.getY();
if ( x>65&&x <145 &&y > 135 && y < 185)// Carpool or bik

details.setTexttHTML><CENTER>Carpooling is an excellent way to save thead your wallet!"
+"'<BR>Get together with a group of friends and share a ride."
+"<BR>Or hop on a bike!<BR>Great exercise and no pollutipn!"

}
elseif( x > 135 && x <225 && y > 222 && y < 276) // Recycle

{
details.setTexttHTML><CENTER>RECYCLE!"
+"<BR>Everybody's doing it."
+"<BR>So should YOU!<BR>Check your local garbage collection”
+" to determine what items can be recycled."
}
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MouseMotionEvents
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MouseMotionEvent

= Occurs when mouse

o Moved
o Dragged
= Methods:
o :: returns the x coordinate
a] :: returns the y coordinate
= Listener
Q

= Listener Methods:

public void mouseMoved( MouseMovedEvent me)
public void mouseDragged( MouseMovedEvent me)
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MouseMotionEvents

< Applot View....
Applet

Applet started

MouseEyes Example

(c) 2006-2008 by Elizabeth Sugar Boese.

< Applet View...
Applet

“pplet started

£ ppplet View... 2]
Applet

Applet started
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Mouse Event example

import java awt.*: public void paint( Graphics g )
. S {
import java.awt.event.*; g.clearRect( 0,0,getWidth( ),getHeight( ) );
int eyeWidth = 40;
. . . . int eyeHeight = 80;
'mpqrt ]avax.swmg.JAppIet, g.setColor( ColoWWHITE);  // color the whites of the eyes
public classMouseEyesxtendsJApplet g.filloval( 0,0,eyeWidth,eyeHeight );
implements MouseMotionListener g.fillOval( eyeWidth,0, eyeWidth, eyeHeight );
g.setColor( ColoBLACK ); /I draw outline
{ g.drawOval( 0,0, eyeWidth, eyeHeight ); // left eye
g.drawOval( 1,1, eyeWidth-2, eyeHeight-2 );
/I current location of mouse g-gfawgva:é eyewg::ﬂi leyew\il(\jlt'zihe}éeHeig:t _Mhrigzh)t eye
. g.drawOval( eyeWidth+1,1, eyeWidth-2, eyeHeight-2);
pUbIIC void mlt( ) I eyes, x,y as percent of where mouse is
{ int eyeX = (mouseX * 100 / getWidth( )) * eyeWidth / 1
addMouseMotionListenetfis ); imf‘%eY|(: (miuseY\*( 11083 l/ (;.;;etHeight( )) * eyeHeight / 100;
g.fillOval( eyeX, eyeY, 10, B
} g.fillOval( eyeX+eyeWidth, eyeY, 10,10);

int mouseX, mouseY;

MouseMotionEvents

£ Applet Viewer: Annoying.class [ |[5/[X]

Applet

Click me and win a million

public void mouseMoved( MouseEventme ) |} .
{ /I track current location of mouse An n0y|ng Random Example Applet started

mouseX = me.getX(); . = = o

mouseY = megetY(), lel.Vlew.., FExXR plel View... (DB pletVlew... FEX

repaint( ); :
public void mouseDragged( MouseEvent me ) {}
}
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'Random MouseMotionEvents Example

= Get a pseudo-random number to ‘randomly’
move the button around

/I need a Random object to randomly select a newand y coordinates
/I when we move the button to a new locatic

Random random sew Random( );
int newX = random.nextint(300);
int newY = random.nextint( 400 );
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= Maintain information about the ‘bounding box’ surrounding the
actual button.

= Whenever the user's mouse gets within the ‘bounding box’ region,
move the button

= ‘Bounding box’ is invisible to the user

= We'll use a Rectangle object to keep track of the (x,y) coordinates

and width/height of the ‘bounding box’ to determine if the mouse
coordinates are within the ‘bounding box’ region.

& Applet Viewer: Annoying.class [ |[B)[X]
Rectangle rectangle = new Rectangle(); “opit

rectangle.setBounds( 90,190,220,40);

| click me and win a million___ |

if (rectangle.contains( mouseX, mouseY)

Applet started
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Mouse Event example (con’t)

import java.awt.*;

import java.awt.event.*;

i t .util.*;

Use the null layout so we can place the button exactly where we import Javax Swing.*

want public classAnnoying extendsJAppletimplements MouseMotionListener
’ {

o Need to call .setBounds( x, y, width, height) for the button to appear JButton winner snew JButton("Click me and win a million’);
Random random sew Random( );

Rectangle rectangle mew Rectangle( );

JButton winner = new JButton( "Click me and win a million" ); publievordint)

setLayout( null); setLayout(ull );
¥ winner.setBounds(100,200,200,20);

winner.setBounds(100,200,200,20); rectangle.setBounds( 90,190,220,40){/ "too close” boundary
addMouseMotionListenethis);
add(winner);
}
public void mouseMoved( MouseEvent me )
{
int x = me.getX( );
int y = me.getY();
if(rectangle.contains(x,y) )

{
winner.setLocation( random.nextInt(300), random.nextInt(490) );
/I reset the boundary for the rectangle, such that it's 1pixels
/I buffer from the new location of the button
rectangle.setBounds( winner.getX( )-10, winner.getY( )-10,
winner.getWidth( )+20, winner.getHeight( )+20 );

MouseMotionEvents Example

}

public void mouseDragged( MouseEvent me ) { }
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Tip: Code the looks and actions Revisit component methods

Methods to get information the user entered in our forms

separately

JTextField, JTextArea, JPasswordField
component.getText() - returns a

(]

For a complicated GUI, break up the work

into two parts JList

component.getSelectedindex( ) - returns an
component.getSelectedValue 0 - returns an
component.getSelectedValues( ) - returns an

(]

o Code the appearance:

JComboBox
component.getSelectedindex( ) - returns an
component.getSelectedltem() - returns an

O

a Code the actions JRadioButton, JCheckBox

component.isSelected( ) - returns true or false (boolean)

O
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| Handling Object data type

= Methods that return an object
o JList
= component.getSelectedValue()
o JComboBox
= component.getSelecteditem()

- returns an object

- returns an object

= Transforming an object
o In order to use the Object, we need to cast it to a type we're
familiar with so we can use the methods for the type.
o To cast to a data type, we put the type in parenthesis before the
Object variable

| Handling Object data type

= If an image was selected, we cast to the Imagelcon object
o Imagelcon icon = (Imagelcon )component.getSelected Iltem();
o if (icon == mylcon2)

else if (icon == mylcon3)

Image img2 = getimage( getCodeBase( ), “idea.png”);
Image img3 = getimage(getCodeBase( ), “house.png” );
Imagelcon mylcon2 = new Imagelcon(img2 );
Imagelcon mylcon3 = new Imagelcon(img3 );
JComboBox cmbox = new JComboBox( );

cmbox.add( mylcon2 );

cmbox.add( mylcon3 );

= Full Example

public void itemStateChanged( ItemEvent ie )

{
a Example Object obj = ie.getSource( );
= String listitemSelected = if (obj == cmbox)
String cmboxSelected = )
- 9 3 . JComboBox cb = (JComboBox ) obj;
= If an image was selected, we cast to the Imagelcon object Imagelcon ic = (Imagelcon ) cb.getSelecteditem( );
=] if (ic == mylcon2 )
else if (ic == mylcon3)
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= GradeCalculator = Example:
£ Applet Viewer: GradeCalc... E@gl
Applet
£ Applet Viewer: GradeCalc... T Calculates Grade
Applet H1 5 10 -
Calculates Grade Labjss a0 - : :
£ Applet Viewer: ClearPanel.class = Applet Viewer: ClearPanel.class = Applet Viewer: ClearPanelEx.class
Hw0 20 - Quiz| 0 - Applet Agplet Applet
Ski Wax For You! Ski Vvax For You! ‘Waxing For You!
MT|100 35 - M| 0 -
Final 100 15 - Prj g M i ino I
Calculate Grade: |80.0 Final 0 = Welcome Product info
Applet started Calculate/ Grade: P Oursklwazhsr:l:zr:ts:‘:lxﬂy::'lltzverﬂnn.
opletstarec o e o e ot
Home!
il fatis Aot Us ik e e mesin i 1087,
‘We take pride in our work.
and guarantee you will love our work!
[Applet started [Anplet started. Applet stated
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‘ Changing Components on a JPanel

= Based on an event, you can clear out a panel and put new
components in it.

= However, there's a few quirks about how to make this work.
= First,

= Then in the event method, call the method
on your JPanel variable.

= Then you can add new components to the JPanel .

= Once you're done adding components, call the method
and on your JPanel .

Changing Components on a JPanel (1/3)

importjava.awt.*;
importjava.awt.event.*;
importjavax.swing.*;
public clas<ClearPanetxtendsJAppletimplementsActionListener
{
JLabel title;
JButton productinfo, aboutUs;
JPanel mainPanel; /I use this JPanel for everything in BorderLayoBINTER
JPanel productPanel, aboutUsPanel;
public voidinit( )
{
setLayout(new BorderLayout( ) |
title = newJLabel("<HTML><B><FONT COLOR=RED>Ski Wax For You}'JLabelCENTER);
add( title, BorderLayoulORTH );
setupButtons( );
setupProductPanel();
setupAboutUsPanel();
mainPanel = new JPanel( new BorderLayout( ) );
JLabel tmpMsg =ewJLabel("<HTML><CENTER>Welcome<BR> <BR> to our <BR> <BR> hhe!",
JLabelCENTER);
tmpMsg.setFontfewFont("Serif", FontBOLD, 18) );
mainPanel.add(tmpMsg, BorderLay@@ENTER);
add( mainPanel, BorderLayoutCENTER);
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Changing Components on a JPanel (2/3) ‘ Changing Components on a JPanel (3/3)
public void setupAboutUsPanel() public void actionPerformed( ActionEvent ae )
aboutUsPanel rew JPanelfiew GridLayout( 2, 1) ); {
Image img = getimage( getCodeBasépgnnyWalk.gif"); . .
Imagelcon icon mew Imagelcon(img ); Ob]ect SIc = ae.getSource( ),
aboutUsPanel.addew JLabel( icon ) ); H J—
JLabel text ew JLabel('<HTML><CENTER><B>About Us</B> <BR> <BR>" if ( Src == prOdUCtlnfO )
+"We are a family run business <BR>that has beeringakax since 1997." {
+"<BR>We take pride in our work <BR>and guarantee il love our wax.; JLabelCENTERY); .
aboutUsPanel.add( text ); mainPanel.removeAll( );
public void setupProductPanel() mainPanel.add( productPanel, BorderLayoutCENTER);
productPanel mew JPanelew BorderLayout( ) ); }
JLabel prodinfo snew JLabel('<HTML><CENTER><B>Product Info</B><BR> <BR>" else if ( src == aboutUs
+"Our ski wax is the best wax you'll ever find.<BR®mes in two styles:<BR>"
+"red: warmer temperatures<BR>blue: colder tempees, JLabelCENTER); {
productPanel.add( prodinfo, BorderLay@ENTER); H .
} ma!nPaneI.removeAII( );
?“b"c void setupButtons() mainPanel.add( aboutUsPanel, BorderLayouCENTER );
productinfo =new JButton("Info" ); }
aboutUs =new JButton("About Us"); . . .
productinfo.addActionListenetiis ); mainPanel .Valldate( ) )
aboutUs.addActionListenetifis ); H H .
JPanel west new JPanelfiew GridLayout(2,1) ); main Panel . repal nt( )!
west.add( productinfo ); }
west.add( aboutUs );
add( west, BorderLayoWEST ); }
}
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| Case Study

= Applet Viewer: CoffeeClubEvents.class

[EIEER] § £ Applet Viewer: CoffeeClubEvents.class

Applet Applet
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| Summary

= Events
o ActionEvents with ActionListener

O

[temEvents with ItemListener
ListSelectionEvents with ListSelectionListener
MouseEvents with MouseListener
MouseMotionEvents with MouseMotionListener
KeyEvents with KeyListener

Dynamically Changing Components on a JPanel
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