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Introduction

® Graphical User Interface ("Goo-ee")
M Pictorial interface to a program
ODistinctive "look" and "feel"
B Different applications with consistent GUIs improve
productivity

® GUIs built from components
B Component: object with which user interacts
B Examples: Labels, Text fields, Buttons, Checkboxes

Swing Overview

® Swing GUI components
M Defined in package ] avax. swi ng
B Original GUI components from Abstract Windowing
Toolkit in j ava. awt
HHeavyweight components - rely on local platform's windowing
system for look and feel
M Swing components are lightweight
U Written in Java, not weighed down by complex GUI
capabilities of platform
More portable than heavyweight components
B Swing components allow programmer to specify look
and feel
HCan change depending on platform
[ Can be same across all platforms

Chapter 10 — GUIs

JLabel
Event Handling Model
JTextField and JPasswordField
How Event Handling Works
JButton

JCheckBox and JRadioButton
JComboBox

JList

Multiple-Selection Lists
Mouse Event Handling
Adapter Classes
Keyboard Event Handling
Lalgout Managers

1. FlowLayout

2. BorderLayout

3. GridLayout

Introduction

® Example GUI: Netscape Communicator

Text
field

Butt on Label Menu Menu bar

Swing Overview

® Swing component inheritance hierarchy

=)

QO Conponent defines methods that can be used in its subclasses (for
example, pai nt and r epai nt)
QO Cont ai ner - collection of related components
O When using JFr ames, attach components to the content pane (a
Cont ai ner)
O Method add
QJConponent - superclass to most Swing components

O Much of a component's functionality inherited from these classes



Swing Overview

® Some capabilities of subclasses of JConponent
B Pluggable look and feel
M Shortcut keys (mnemonics)
ODirect access to components through keyboard
B Common event handling
QIf several components perform same actions
M Tool tips

QDescription of component that appears when mouse over it

JLabel

®| con
B Object thatimplements interface | con

M One class is | magel con (. gi f and . j peg images)
24 Icon bug = new | magel con( "bugl.gif" );

D Assumed same directory as program (more Chapter 16)
M Display an icon with set | con method (of class JLabel )
33 | abel 3. set 1 con( bug );
UnyLabel . setlcon( nylcon );
QnyLabel . getlcon //returns current |con

3

6

1 // Fig. 12.4: Label Test.java
2 // Demonstrating the Jiabel class.

4 inport java. awt.*;
5 inport java.aw.event.*;

7 public class Label Test extends JFrane

®1.inport
®1.1 Class Label t est (ext ends JFrame
® 1.2 Declarations
®1.3 get Cont ent Pane
@2 Initialize JLabel s
publ i ¢ Label Test ()
{ ®2.1 set Tool Ti pText

super ( "Testing JLabel" );

import javax. swing. *;

private JLabel |abell, |abel2, |abel

,7‘ Create a Cont ai ner object, to which we attach

Cont ai ner ¢ = get Cont ent Pane() ; JLabel objects (subclass of JConponent ).
c. setLayout( new FlowLayout() );

Initialize text in JLabel constructor.

Set the tool tip text, and attach
component to Cont ai ner c.
€T Co Sumed

Createanew I Tag assume

/1 JLabel constructor with a string argunpnt
label 1 = new JLabel ( "Label with text" );
I abel 1. set Tool Ti pText ( “This is |abel 1" );
c.add( labell);

/1 JLabel constructor with string, Icon and | B
g in same dire rogram). M
I/ alignment argunents D Gl TRy 0 ), e

Icon bug = new | magel con( "bugl. gif" ); Chapter 16.

bug, Swi ngConst ant s. LEFT );
I abel 2. set Tool Ti pText ( “This is |abel 2' );
c.add( label2 );

label 2 = new JLabel ( "Label with text and icon",
Set | magel con and alignment
of textin JLabel constructor.

/] Jlabel constructor no arguments

JLabel

® Labels
B Provide text instructions on a GUI
W Read-only text
B Programs rarely change a label's contents
B Class JLabel (subclass of JConponent )

e P, D) i students himl a2
® Methads
18 label 1 = new JLabel ( "Label with text" );

O Can declare label text in constructor
B nylLabel . set Tool Ti pText ( "Text" )

O Displays " Text " in a tool tip when mouse over label
W nylLabel . set Text ( "Text" )
B nylLabel . get Text ()

JLabel

® Alignment
M By default, text appears to right of image
B JLabel methods set Hori zont al Text Posi ti on
and set Vertical Text Position
OSpecify where text appears in label

QUse integer constants defined in interface Swi ngConst ant s
(j avax. swi ng)

OSwi ngConst ants. LEFT, RI GHT, BOTTOM CENTER

® Another JLabel constructor
m JLabel ( "Text", |nagelcon,

Text _Al i gnment _CONSTANT)

I abel 3 = new JLabel () ;

| abel 3. set Text ( "Label wi

1 abel 3. set I con( bug );

| abel 3. set Hor i zont al Text Posi ti on(
Swi ngConst ant's. CENTER ) ;

1 abel 3. set Ver ti cal Text Posi ti on(
Swi ngConst ants. BOTTOM ) ;

1 abel 3. set Tool Ti pText ( “This is |abel 3" );

c.add( label3 );

icon and text at bottont );

Use a no-argument constructor. Set
text, icon, and alignment using
methods.

setSize( 275, 170 );
show();
}

public static void main( String args[] )
Label Test app = new Label Test ()

app. addW ndowL_i st ener (
new W ndowAdapt er () {
public void wi ndowdl osi ng( W ndowEvent e )
{
Systemexit( 0);

®22setHorizontal Text Position
®23setVertical Text Position
@23 set Tool Ti pText

®3.mai n




®Program Output

Event Handling Model

® Delegation event model
B Use of event listeners in event handling
M Processing of event delegated to particular object

® When an event occurs

B GUI component notifies its listeners
U Calls listener's event handling method

® Example:
M Enter pressed ina JText Fi el d

B Method act i onPer f or ned called for registered listener
M Details in following sections

JText Fi el d and JPasswor dFi el d

® Methods
B Constructors
QJText Fiel d( 10 )
O Textfield with 10 columns of text
O Takes average character width, multiplies by 10
QJTextField( "H" )
O Sets text, width determined automatically
QJTextField( "H", 20 )
Mset Edi t abl e( bool ean )
QIff al se, user cannot edit text
Can still generate events ropityins ) il
M get Passwor d
QClass JPasswor dFi el d
OReturns password as an ar r ay of type char

Event Handling Model

® GUIs are event driven
B Generate events when user interacts with GUI
UMouse movements, mouse clicks, typing in a text field, etc.

M Event information stored in object that extends
AWEvent

® To process an event
M Register an event listener

QObject from a class that implements an event-listener interface
(from j ava. awt . event orj avax. swi ng. event)

U"Listens" for events
M Implement event handler
OMethod called in response to event

OEvent handling interface has one or more methods that must be
defined

JText Fi el d and JPasswor dFi el d

® JText Fi el ds and JPasswor dFi el ds
B Single line areas in which text can be entered or displayed
B JPasswor dFi el ds show innutted text as an asterisk *

ST

M JText Fi el d extends JText Conponent
LJPasswor dFi el d extends JText Fi el d
® When Ent er pressed
W Acti onEvent occurs
B Currently active field "has the focus"

JText Fi el d and JPasswor dFi el d

® Class Act i onEvent
M Method get Act i onConmand
OReturns text in JText Fi el d that generated event
M Method get Sour ce
Uget Sour ce returns Conponent reference

® Example
M Create JText Fi el ds and a JPasswor dFi el d

B Create and register an event handler
QUse get Sour ce to determine which component had event

ODisplay a dialog box when Enter pressed




1 // Fig. 12.7: TextFieldTest.java
2 // Demonstrating the JTextField class. o np
3 inport java.awt.*; 1 | Ort.
4 inport java. aw.event.*; ®1.1 Declarations
5 inport javax.swing.*;
s @ 1.2 Constructor
7 public class TextFiel dTest extends JFrame {
8  private JTextField textl, text2, text3; ®1.3 GUI components
19U private JPassvor dFiel d password; o). InltlallZe text ﬁelds
1L public TextFiel dTest() ®2.1setEditable
12
13 super ( "Testing JTextField and JPasswor dFiel d" );
14
15 Container ¢ = get Cont ent Pane() :
16 c. set Layout ( new Fl owLayout () ); Create new JText Fi el d
17 ) . k
ing the vari
18 /1 construct textfield with defaul °b-'°‘;:l‘:s 8 the various
19 textl = new JTextField( 10 ); consctoTS
20 c.add( textl):
21
22 /1 construct textfield with default text— -
23 text2 = new JTextFiel d( "Enter text here| This text field cannot be m"d_lﬁed (has
24 c.add( text2 ); a gray background). It can still
25 generate events.

26 /1 construct textfield with default
27 /1 20 visible elements and no ey
28 text3 = new JTextFiel d( " Une

text3.setEditable( false );
c.add( text3 ):

ext and
handl er
able text field", 20);

33 password = new JPasswor dFi el d( "H dden text® );

61 private class TextFiel dHandl er inpl ements ActionListener {
62 public void actionPerformed( ActionEvent e )
63 {
64 String s =
65
66 if ( e.getSource() == textl)
67 s = "textl: " + e.getActionCommand();
68 else if ( e getSource() == text2 )
69 s = "text2: " + e.getActionCommand(); N Use get Act i onCormand to
70 else if ( e getSource() == text3 ) get the text in the text field
71 s = "text3: " + e.getActi onConmand(); that had the event.
72 else if ( e getSource() == password ) {
73 JPasswor dFi el d pwd =
74 (JPasswor dFi el d) e. get sm:}(\
75 s = "password: " +
76 new String( pwd. get Passwi €. get Sour ce() returns a Conponent
77 } reference, which is cast to a
78 JPasswor dFi el d.
79 Jpt i onPane. showMessageDi al og( null, s );
- , ) [ @4, Inner class Text Fi el dHandl er (event handler)
@ 0 @4.1 get Sour ce
®4.2 get Acti onConmmand
@4.3 Downcast reference

How Event Handling Works

® Registering event listeners
B All JConponent s contain an object of class
Event Li st ener Li st called| i st ener Li st
B When t ext 1. addAct i onLi st ener( handl er )
executes
UNew entry placed into | i st ener Li st

® Handling events

B When event occurs, has an event ID
L Component uses this to decide which method to call

UIfActi onEvent, thenacti onPer f or med called (in all
registered Act i onLi st eners)

32 11 construct textfield with default text

34 c.add( password );

£ Text Fi el dHandl er handi er = new TextFi el a JPasswor dFi el d initialized with
37 text 1. addAct i onLi stener ( handler ); text, which appears as asterisks.

38 text 2. addActi onli stener ( handler );

39 text3. addActi onli stener ( handler );

40 passwor d. addAct i onLi stener (handl er );

42 setSize( 325, 100 ); Regis.ter event haqdlem Good
43 show(); practice to use an inner class as an
44 } event handler.

46 public static void main( String args[] )
48 Text Fi el dTest app = new Text Fi el dTest ();
50 app. addW ndowdi st ener (

51 new Wndowadapt er () {
52 publi ¢ void w ndowdl osi ng( W ndowEvent e )

o ! ®2.2 JPasswor dFi el d
@23 Event handler
@3, mai n

Systemexit( 0);

// inner class for event handling

®Program Output

JBut t on

® Button
B Component user clicks to trigger an action
B Several types of buttons
1 Command buttons, toggle buttons, check boxes, radio buttons

® Command button
B Generates Act i onEvent when clicked
B Created with class JBut t on
OlInherits from class Abst r act But t on
U Defines many features of Swing buttons

® JButton 4 & 3
e deeyy Eeyy
W Text on face called button label

W Each button should have a different label
B Can display | cons




JBut t on

® Methods of class JBut t on
B Constructors
JButton nyButton = new JButton( "Label" );
JButton nyButton = new JButton( "Label",
nmylcon );
Eset Rol | overlcon( nylcon )
USets image to display when mouse over button

® Class Act i onEvent

Hget Acti onCommand
UReturns label of button that generated event

pl ai nButt on. addAct i onLi st ener ( handl er );

33 setsize( 275, 100 ); ®3. main

34 show() ;
35}
36 @4 Inner class event handler

37 public static void main( String args(] )

39 ButtonTest app = new ButtonTest ();

a1 app. addW ndowti st ener (

42 new Wndowadapt er () {

43 public void windowd osi ng( WndowEvent e )
44 {

45 Systemexit( 0);

46 }

get Act i onCommand returns label of button
that generated event.

J0pti onPane. showhessageD al og( nul |,
"You pressed: " + e.get ActionCommand() );

JCheckBox and JRadi oBut t on

@ State buttons
B JToggl eButton
OSubclasses JCheckBox, JRadi oBut t on
B Have on/off (true/false) values

® Class JCheckBox —
B Text appears to right of checkbox
B Constructor

JCheckBox myBox = new JCheckBox( "Title"
)i

®l.inport
@®1.1 Declarations
@®2. Initialize buttons and | cons
public class ButtonTest extends Jrrard @2.1 Set Rol | over | con
private JButton plainButton, fancyH .
@22 Register event handler

1 // ButtonTest.java
2 // Greating JButtons.

3 inport java.aw.*;

4 inport java. awt.event.*;
5 inport javax.swing.*;

6

7

8

10 public ButtonTest()

11

12 super( “Testing Buttons" );

13

14 Container ¢ = get Content Pane() ; | Create JBut t ons. Initialize f ancyBut t on

15 c. set Layout (_new Fl owlayout () )| with an | magel con.

/1 create buttons
18 plainButton = new JButton( "Plain Button" ):
c.add( plainButton );

I'con bugl = new | magelcon( "bugl.gif" );

22 Icon bug2 = new | magel con( “bug2.gif" );
23 fancyButton = new JButton( "Fancy Button", bugl );
24 fancyButt on. set Rol | over I con( bug2 );

c.add( fancyButton );

27 /1l create an instance of inner class Buttg

Set a different icon to appear when the
mouse is over the JBut t on.
28 /1 to use for button event handling

29 ButtonHandl er handl er = new But t onHandi er ();
fancyBut t on. addAct i onLi st ener (_handl er ) ;

®Program Output

JCheckBox and JRadi oBut t on

® When JCheckBox changes
M| tenEvent generated

OHandled by an | t enLi st ener, which must define
i t et at eChanged

M Register handlers with with addl t enli st ener
51 private class CheckBoxHandl er inplenents Iteniistener {

55 public void itentateChanged( |tenEvent e )
56 {

® Class | t emEvent

M get St at eChange

UReturns | t emEvent . SELECTED or
| t emEvent . DESELECTED



JCheckBox and JRadi oBut t on

® JTextField

M Method set Text ( font Cbj ect )
Unew Font ( nane, style_CONSTANT, size )
Ustyl e_ CONSTANT - FONT. PLAIN, BOLD, |TALIC

O Can add to get combinations

® Example
M Use JCheckBoxes to change the font of a JText Fi el d

31 italic.addltentistener( handler );

33 addW ndowLi st ener (
34 new Wndowadapt er () {

35 public void w ndowC osi ng( .
36 { @2, main
37 Systemexit( 0);
5 = @3, Inner class (event handler)
40 ):

Pt @3.] get St at eChange

42 setSi ze( 275, 100 );

43 show(); I

) Because CheckBoxHandl er implements
46 public static void main( String|! L €MLI Stener, it must define method
47 { i t ent at eChanged
new CheckBoxTest () ;

51 private class CheckBoxHandler inplements Itentistes
52 private int valBold = Font.PLAIN;
53 private int valltalic = Font.PLAIN;

get St at eChange returns
I t emEvent . SELECTED or
| t emEvent . DESELECTED

public void itenstateChanged( |tenEvent e )
{

it (e getSource() == bold )
58 if (e getStateChange() == |tenEvent. SELECTED )
59 val Bol d = Font. BOLD;
60 el se

val Bol d = Font.PLAIN;

JCheckBox and JRadi oBut t on

® Radio buttons
B Have two states: selected and deselected
B Normally appear as a group
HOnly one radio button in the group can be selected at time
USelecting one button forces the other buttons off
M Mutually exclusive options
B But t onG oup - maintains logical relationship between
radio buttons

® Class JRadi oBut t on

B Constructor
QJRadi oButton( "Label ", selected )
Qif selected t r ue, JRadi oBut t on initially selected

1 // CheckBoxTest.java

2 // Greating Checkbox buttons.
3 inport java.aw.*;

4 inport java. awt.event.*;

5 inport javax.swing.*;

6

7

8

®l.inport

public class CheckBoxTest extends JFrame
private JTextField t;
9 private JcheckBox bol d, italic:

® 1.1 Declarations

Lo pie cedadesiO @ 1.2 Initialize JCheck Boxes
13 super ( "JCheckBox Test" ):

14 1

15 Container ¢ = get Cont ent Pane() ; . 1 '3 RegISter eVent handler

16 c. set Layout (new Fl owLayout ());

18 t = new JTextFiel d( "Vatch the font style change”, 20 );
19 t.setFont( new Font( "TimesRonan’, Font.PLAIN, 14 ) );

c.add( t ):
Create JCheckBoxes

/1 create checkbox objects
23 bol d = new JCheckBox( "Bol d" );
c.add( bold ):

italic = new JCheckBox( "Italic" );
c.add( italic );

CheckBoxHandl er handl er = new CheckBoxHandl er () ;
bol d. addI t enti stener (_handler );:

if (e getSource() == italic )

64 if ( e.getStateChange() == |tenEvent.SELECTED )

65 val Italic = Font.|TALIC

66 else

67 valltalic = Font.PLAIN, | OProgram Output
68

69 t. setFont (

70 new Font( "TimesRoman", valBold + valltalic, 14 ) );

_repaint();
Use set Font to update the
JTextFiel d.

JCheckBox and JRadi oBut t on

® Class JRadi oBut t on
M Generates | t enEvent s (like JCheckBox)

® Class But t onGr oup
EButtonG oup nyG oup = new
But t onG oup() ;
B Binds radio buttons into logical relationship
B Method add

UAssociate a radio button with a group
nmyG oup. add( nyRadi oButton )




1 // RadioButtonTest
2 I/ Greating radio buttons using ButtonG oup and JRadioButton.
3 inmport java.aw.*;
4 inport java.aw.event.*;
5 import javax.swing.*;
6
7
8

®1.inmport

public class RadioButtonTest extends JFrame {
private JTextField t;
9 private Font plainFont, boldFont,
10 italicFont, bolditalicFont;
11 private JRadioButton plain, bold, italic, bolditalic:
private ButtonG oup radi oGroup;

@®1.1 Declarations

@®1.2 Initialization

publ i ¢ Radi oBut t onTest ()

super( "Radi oButton Test” );

Container ¢ = get Cont ent Pane() ;
c. set Layout ( new Fl owLayout () );

t = new JTextField( "Wtch the font styl
c.add( t ):

/1 Greate radio buttons
25 plain = new JRadi oButton( "Plain®, true );
26 c.add( plain):
27 bol d = new JRadi oButton( "Bol d", false);
28 c.add( bold ):

italic = new JRadioButton( “Italic", false);
c.add( italic):

public static void main( String args[] )

Radi oButt onTest app = new Radi oBut tonTest ();

63 app. addW ndowdi st ener (

64 new Wndowadapt er () {

65 public void w ndowdl osi ng( W ndowEvent e )

66 {

67 Systemexit( 0 ); N

68 } .3 mal n

69 }

70 )i

no ®4. Inner class (event handler)

private class RadioButtonHandl er inplements | tentistener {
publ i c voi d i tenst at eChanged( | tenEvent e )

if (e getSource() == plain )
.setFont ( plainFont );
78 else if ( e getSource() == bold )

. setFont ( bol dFont );

=]

5
I}

80 else if (e getSource() ==italic )
81 t.setFont ( italicFont );
82 else if (e getSource() == bolditalic )

t.setFont ( bolditalicFont );

t.repaint();

JConboBox

® Combo box (drop down list)
M List of items, user makes a selection

B Class JConboBox
OGenerate | t enEvent s

® JConboBox

B Constructor
JConboBox ( arrayCOf Nanes )

B Numeric index keeps track of elements
OFirst element added at index O

OFirst item added is appears as currently selected item when combo
box appears

bol ditalic = new JRadioButton( "Bold/Italic", false);
32 c.add( bolditalic );
33
34 /1 register events
35 Radi oBut t onHandl er handl er = new Radi oButt ontandl er()-
36 pl ai n. addl tenti stener ( handl er ); Create a But t onGr oup. Only
37 bol d. addi t enti stener ( handler ); one radio button in the group may
38 italic.addltentistener( handler ); ek o (e,
39 bol di tali c. addl tentistener ( handler );
40
2 /1 create logical relationship berfileen JRadi oButtons
a2 radi 0@ oup = new ButtonG oup();
G oo s pamy:
44 radi oG oup. add( bol d ) buttons to the But t onGr oup
5 radi 0@ oup. add( italic ); 3
radi 0@ oup. add( bol ditalic );
plainFont = new Font( "TimesRoman®, Font.PLAIN 14 );
49 bol dFont = new Font( "Ti mesRoman”, Font.BOLD, 14 );
50 italicFont = new Font( "TinesRoman", Font.ITALIC, 14 );

51 bol di talicFont =
52 new Font ( *Ti mesRonan*, Font. BOLD +
t.setFont (plainFont );

®2. Register event handler
@®2.1 Butt onG oup
®2.2 add

55 setsi ze( 300, 100 );
show();

Program Output

JConmboBox

® JConmboBox methods
Hget Sel ect edl ndex
OReturns the index of the currently selected item
Uy ConboBox. get Sel ect edl ndex()
H set Maxi numRowCount ( n )

USet max number of elements to display when user clicks combo
box

QScrollbar automatically provided
Qset Maxi munRowCount ( 3 )

® Example
B Use JConboBox to set the | con for a JLabel



/1 Fig. 29.13: ConboBoxTest.java
/1 Using a JComboBox to select an image to display.
inport java awt.*;

@®1.1 Initialization
@ 1.2 Constructor
@®2. Initialize JConboBox

public class ConboBoxTest extends JFrar
private JComboBox i mages;
9 private JLabel |abel;
10 private String names[] =

1

2

3

4 inport java.aw.event.*;

5 UGpE Jawmesim ®1.1nmport
6

7

8

5o Cwaar weac | @21 set Maxi munRowCount

“travel bug. gi ", "buganimgif®

13 private Icon icons[] = 0272 Reglster

b Crewimgetconnamest 01, | | t @rLi 'St ener (anonymous
15 new | magel con( names[ 1] ), 4

1 new | mgel con( names( 2 1 ), | 10Ner class)

17 new | magel con( names[ 3] ) }:

19 public ComboBoxTest()

20 { Initialize JComboBox with

21 super ( "Testing JConboBox" ); an array of St ri ngs.

22

23 Container ¢ = get Cont ent Pane() ;
Set the number of rows to be
displayed at a time.

24 c. set Layout ( new Fl owLayout (

26 images = new JConboBox( names );
i mges. set Maxi munRowCount ( 3 );

i mages. addi t enti st ener (
new | tenListener

JLi st

® List _
B Displays series of items, may select one or more i':?' im|
M This section, discuss single-selection lists k)
. sy |
® Class JLi st Ll

B Constructor JLi st ( arrayCf Nanes )
OTakes array of Obj ect s (St ri ngs) to display in list
Mset Vi si bl eRowCount( n )

ODisplays n items at a time

HDoes not provide automatic scrolling

JLi st

® JLi st methods
H get Sel ect edl ndex()

UReturns index of selected item

® Event handlers

M Implement interface Li st Sel ecti onLi st ener
(j avax. swi ng. event)

M Define method val ueChanged
M Register handler with addLi st Sel ecti onLi st ener

® Exanpl e
M Use a JLi st to select the background color

31 public void itentateChanged( |tenEvent e )
{

33 1 abel . set I con(
34 i cons[ i mages. get Sel ect ed ndex() 1 );

Use method get Sel ect edl ndex
to determine which | con to use.

38
39 c.add( imges ); ‘

a1 label = new JLabel ( icons[ 0] );
42 c.add( label );

44 setSi ze( 350, 100 );

45 show();

46 ¥

48 public static void nain( String arasf] )

50 ConboBoxTest app = new ConboBoxTest () ;

52 app. addW ndowdi st ener (
53 new WndowAdapt er () {

54 publi ¢ void wi ndowdl osing( W ndowEvent e )

i y emencon @23 get Sel ect edl ndex
59 )i ®3. mai n

JLi st

e r ol | Pane object used for scrolling

40 c.add( new JScrol | Pane( colorList ) );

B Takes component to which to add scrolling as argument
M Add JScr ol | Pane object to content pane

® JLi st methods
Hset Sel ecti onMbde( sel ecti on_CONSTANT )
B S| NGLE_SELECTI ON
HOne item selected at a time
B S| NGLE_| NTERVAL_SELECTI ON
OMultiple selection list, allows contiguous items to be selected
B MULTI PLE_I NTERVAL_SELECTI ON

OMultiple-selection list, any items can be selected

11/ ListTest.java

2 /1 Selecting colors froma Jiist. | @], import
| 3 inport java.aw.*; .
@®1.1 Declarations

4 inmport java.aw.event.*;
5 import javax.swing. *;

7 colors

& public class ListTest extends JFrany

9 private Jlist colorlist; ®1.3 Constructor

o (Mgt |evEss T, . o @12 Initialize col or Nanes and

10 private Container c;

12 private String col or Names[] =

13 { "Black", "Blue", "Cyan", "Dark Gay", "Gay", "Geen",
14 "Light Gray", "Magenta’, "Orange", "Pink", "Red",

15 “White", "Yellow' };

17 private Golor colors[] =

18 { Color.black, Color.blue, Color.cyan, Color.darka ay,
19 ol or.gray, Color.green, Color.lightGay,

20 ol or . magenta, Col or. orange, Col or. pink, Color.red,
21 ol or . white, Color.yellow};

public ListTest()
24 {
super( “List Test” );

¢ = get Content Pane() ;
c. set Layout ( new Fl owLayout () );




30 I/ create a list with the itens in the col orNanes arra

31 colorList = new JList( col orNanes ); Initialize ILi st with array of
32 col orLi st. set Vi si bl eRowCount ( 5 ); \ ? .

5 3Arl ngs, and show 5 items at
34 // do not allow nultiple selections atime.

35 col orLi st . set Sel ect i onMbde(

36 Li st Sel ect i onMbdel . SI NGLE_SELECTI ON ) ;
37 . N

38 I/ add a JScrol | Pane containing the JList selectionllisty

39 /1 to the content pane

40 c.add( new JScrol | Pane( colorlist) ): Create a new JScr ol | Pane

ae object, initialize it with a JLi st ,

42 /1 set up event handl er .

43 col or Li st . addLi st Sel ect i onLi st ener ( and attach it to the content pane.

44 new Li st Sel ecti onListener () {

45 public void val ueChanged( Li st Sel ectionEvd Change the color according to the item
46 selected (use get Sel ect edl ndex).
a7 c. set Backgr ound(

48 col ors[ col orList. get Sel ect edi ndex() ] ):

49 }

50 ) ®2. Create JLI st

5 & ®2.1 set Vi si bl eRowCount

D e ok @22 set Sel ecti onhbde
=) @23 JScrol | Pane

57 public static void min( string of| @3. Event handler

e | ®4. main

59 Li st Test app = new Li st Test

Multiple-Selection Lists

® Multiple selection lists
B S| NGLE_| NTERVAL_SELECTI ON
USelect a contiguous group of items by holding Shift key
B MULTI PLE_I NTERVAL_SELECTI ON
OSelect any amount of items
OHold Ctrl key and click each item to select

® JLi st methods
Hget Sel ect edVal ues()
OReturns an array of Obj ect s representing selected items
EsetlListData( arrayOf Qbjects )
OSets items of JLi st to elements in ar r ayOf Cbj ect s

1 /1 MiltipleSelection.java .l'l nport

2 11 copying items fromone List to anot| @ 1.1 Initialize col or Nanes
e ®1.2 Initialize JLi St

o et Javaat event. ® 1.3 setVisibleRowCount

7 public class mitipleselection extends] @ 1.4 St Fi xedCel | Hei ght
z private Juist colorlist, copvtisti | @ 1 5 set Se| ect | onMbde

private JButton copy;

10 private String col or Nanes[] = ®1.6JScr ol | Pane
11 { "Black", "Blue", "Cyan", "DarkK-oray——oay

12 "Green, "Light Gay", "Magenta”, "Qrange”, "Pink",

13 "Red", "White", "Yellow' };

14

15 public MiltipleSel ection()
{

17 super ( "Ml tiple Selection Lists" );

Initialize the JLi st with an
array of St rinae

Specify the number of items
to appear at a time.

Set the cell height

19 Container ¢ = get Cont ent Pane() ;
20 c. set Layout ( new Fl owLayout () );

22 colorlist = new JList( col or Nanes ); . of

N n Specify that list is to be
23 col or Li st. set Vi si bl eRowCount ( 5 ); [TERVA Tl O
24 col or Li st . set Fi xedCel | Hei ght ( 15 ); T FLE ] —Szd=an

25 col or Li st . set Sel ecti onbde(
26 Li st Sel ecti onMbdel . MULTI PLE_| NTERVAL_SELECTI ON ) ;
c.add( new JScrol | Pane( colorList ) );

app. addW ndowdi st ener (

62 new W ndowAdapt er () {
63 publi ¢ void wi ndowdl osi ng( W ndowEvent e )
64 {

Systemexit( 0);

®Program Output

Multiple-Selection Lists

® JLi st methods
mset Fi xedCel | Hei ght ( hei ght )
O Specifies height in pixels of each item in JLi st
mset Fi xedCel | Wdth( width )
U As above, set width of list

® Example
B Have two multiple-selection lists
B Copy button copies selected items in first list to other list

/1 create copy button
30 copy = new JButton( *Copy >>>" );
31 copy. addAct i onLi st ener
32 new ActionLi stener () {
33 public void actionPerformed( ActionEvent e )
34 {
35 /1 place selected values in copyList
36 copyLi st. set Li st Dat a(
37 col or Li st . get Sel ect edVal ues() );
38 }
39 }
40 ): Use the array returned by
a1 c.add( copy ); get Sel ect edVal ues to set
42 the items of copyLi st .
43 copyList = new JList( );
24 copyLi st. set Vi si bl eRowCount ( 5 );
45 copyLi st. set Fi xedCel | Wdt h( 100 );
46 copyLi st. set Fi xedCel | Hei ght ( 15 );
47 copyLi st. set Sel ect i onMbde(
48 Li st Sel ect i onbdel . SI NGLE_| NTERVAL_SELECTI ON ) ;
c.add( new JScrol | Pane(_copyList ) ); N

®2. JButton
®2.1 Event handler (anonymous inner class)
®22setlistData

@2.2.1 get Sel ect edVal ues

@2 .3 Initialize JLi st

setSize( 300, 120 );
show();




public static void main( String args[] )
Ml tipl eSel ection app = new Mil tipl eSel ection();

app. addW ndowdi st ener (
new W ndowAdapt er () {
public void wi ndowdl osi ng( WndowEvent e )
{
Systemexit( 0);

®3. mai n

®Program Output

Mouse Event Handling

® Interface Mouseli st ener

M public void nobusePressed( MuseEvent e )
UMouse pressed on a component

H public void nouseC icked( MuseEvent e )
Mouse pressed and released

H public void npbuseRel eased( MuseEvent e )
UMouse released

® public void nouseEntered( MuseEvent e )
UMouse enters bounds of component

M public void npbuseExited( MuseEvent e )
HMouse leaves bounds of component

7T MouseTracker ] ava
/1 Demonstrating mouse events.

inport java. aw.*;
inport java. aw.event.*;
inport javax.swing.*;

public class MuseTracker extends JFrame

Class implements interfaces MouseLi st ener and
MouseMbt i onLi st ener to listen for mouse
cvents. There are seven methods to define.

inpl ements MbuseLi stener, MbuseMbtionistener {
(00 Ve i) SiEusET Puts the JLabel component at the bottom
of the content pane. More later.

publi ¢ MouseTracker ()

super ( "Demonstrating Mbuse Events );

statusBar = new JLabel ();
get Cont ent Pane() . add( stat usBar, Bor der Layout . SOUTH ) ;

/1 application listens to its own muse events
addMbuseLi stener( this ); 1

is its own event handler

addMbuseNbti onLi stener( this ); S
setSize( 275, 100 ); ®1.inport
show(); .

} ®1. Class MouseTracker (i npl enent s

. MouselLi st ener, MouseMt i on Li st ener)
/1 Mbuseli st ener event handl e

public voi d moused i cked( Mul ®].2 Register event handlers (t hi s)
®2. Define event handler methods

Mouse Event Handling

® Mouse events

B Can be trapped for any GUI component derived from
j ava. awt . Conponent
B Mouse event handling methods
UTake a MouseEvent object
O Contains info about event, including X and y coordinates
O Methods get X and get Y
M Interfaces MouseLi st ener and
MouseMbt i onLi st ener
OaddMuselLi st ener
OaddMbuseMbt i onLi st ener
OMust define all methods

Mouse Event Handling

® Interface MouseMdt i onLi st ener
W public void npuseDragged( MuseEvent e )
Mouse pressed and moved
M public void nbuseMoved( MuseEvent e )

UMouse moved when over component

17 get Cont ent Pane() . add( statusBar, BorderLayout.SQUTH );

W Adds component St at usBar to the bottom portion of the
content pane

30 StatusBar . set Text( "Oicked at [* + e getX() *
31 "t s egetY() + ']t )

32}

33 -

34 public void musePressed( MuseEvent e ) getiXandge tivjreturnthelcoordinatss
35 { of where the mouse event occurred.
36 statusBar. set Text ( "Pressed at [" + e.getX() +

37 "t s egetY() + ']t )

38}

39

40 public void nouseRel eased( MbuseEvent e )

a1

a2 statusBar. set Text ( "Rel eased at [ + e.getX() +

43 "t s egetY() + ']t );

a

a5

46 public void mouseEntered( MpuseEvent e )

a7

a8 statusBar. set Text ( "Mouse in window’ ):

o ®2.]1 get Xandget Y
50

51 public void mouseExi t ed( e)

52 {

53 statusBar. set Text ( "Mbuse outsi de wi ndow’ );

54}

55

56 // NbusebtionListener event handlers

57 public void mouseDradged( MbuseEvent e )

58 {

59 statusBar. set Text ( "Dragged at [" + e.getX() +

"o+ e.getY() +"]" );
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}

63 public void nouseMoved( MuseEvent e )
64 {

65 statusBar.set Text( "Mved at [" + e.getX() +
66 ", " +te.getY() +"]");
67 }

69 public static void main( String args[] )
70 {
71 MouseTracker app = new MouseTracker () ;

73 app. addW ndowtLi st ener (
74 new W ndowAdapter () {
75 public void w ndowd osi ng( W ndowEvent e )
76 {

Systemexit( 0 );

Adapter Classes

® Time consuming to define all interface methods
B Mouseli st ener and MouseMbt i onLi st ener have
seven methods
OWhat if we only want to use one?
QRequired to define all methods in interface

® Adapter class
M Implements an interface
UDefault implementation (empty body) for all methods
M Programmer extends adapter class
QOverrides methods he wants to use

M Has "is a" relationship with interface
UMuseAdapt er is a MouselLi st ener

Adapter Classes

addMobuseMbt i onLi st ener (

19 new MouseMbti onAdapter () {
20 public void nouseDragged( MuseEvent e )
21 {

B Anonymous inner class

QExtends MouseMt i onAdapt er (which implements
MbuseMpt i onLi st ener)

Qlnner class gets default (empty body) implementation of
nmouseMved and mouseDr agged

UOverride methods want to use

®Program Output

Adapter Classes

® Adapter classes

Conponent Adapt er
Cont ai ner Adapt er
FocusAdapt er
KeyAdapt er
MbuseAdapt er
MbuseMbdt i onAdapt er
W ndowAdapt er

Conponent Li st ener
Cont ai ner Li st ener
FocusLi st ener

KeyLi st ener

MouselLi st ener
MbuseMbt i onLi st ener
W ndowLi st ener

Adapter Classes

40 Painter app = new Painter();

42 app. addW ndowLi st ener (

43 new W ndowAdapt er () {

44 public void wi ndowd osi ng( W ndowEvent e )
45 {

46 Systemexit( 0);

a7 }

48 }

49 )

B Used in applications extending JFr ame

B Interface W ndowLi st ener specifies seven methods
QW ndowAdapt er define these for us

B Only override the method we want

Qwi ndowCl osi ng

O Enables use of close button

11



Adapter Classes

® Example program
B Simple paint program
M Draw oval whenever user drags mouse
B Only want to define method mouseDr agged
UUse MouseMbt i onAdapt er

publ i ¢ void paint( Graphics g )
38 {
35 g.filloval ( xValue, yvalue, 4, 4); Draw an oval based at location

36 } xVal ue, yVal ue.

38 public static void main( String args[] )
3 {
40 Painter app = new Painter();

42 app. addW ndowdi st ener (

43 new W ndowAdapt er () {

44 public void w ndowdl osi ng( W ndowEvent e )
45 {

46 Systemexit( 0);

®2. pai nt
®3. mai n
®3.1 addW ndowLi st ener

3.2 W ndowAdapt er

Adapter Classes

® Class JFr ane
M Methodset Title( "String" )

Sets title bar of window

/1 Painter.java
/1 Using class MuseNbt

1
: )
it ova . et @11 MPOT T

g mrimeset 1 @1.1 addMbuseMot i on Li st ener
e e -] 1.2. MouseMbt | onAdapt er

9
10 public Painter()

12 super ( "A sinple paint program ):
13 Use adapter class so we do not have to define all the ‘

L (2T i () - 2CEN methods of interface MouseMbt i onLi st ner .
15 new Label ( “Drag the nou:

16 Bor der Layout . SOUTH ) ;

18 addMbuseNbt i onLi st ener
19 new MouseMbt i onAdapt er () {
20 public void mouseDragged( MouseEvent e )

21 {
Update xVal ue and yVal ue,
then call r epai nt .

22 xVal ue = e.getX();
23 yval ue = e.getY();
repaint();

setSize( 300, 150 );
show() ;

Adapter Classes

® Class MbuseEvent

M Inherits from | nput Event

M Can distinguish between buttons on multi-button mouse
U Combination of a mouse click and a keystroke

M Java assumes every mouse has a left mouse button
ATt + click = center mouse button
UMeta + click = right mouse button

B Method get O i ckCount
UReturns number of mouse clicks (separate for each button)

B Methods i SAl t Down and i sMet aDown
OReturns t rue if Al t or Met a key down when mouse clicked

1 // Museletails.java

2 I/ Demonstrating mouse clicks and

3 [/ distinguishing between mouse buttons.
4 inport javax.swing.*;

5 inport java.awt.*;

6 inport java. awt.event.*;

7

8 public class MuseDetails extends JFrame { .11 Constructor
9 private String s = "";

10 private int xPos, yPos;

®].i nport

. ®].2 Register event handler
12 public MouseDetails() .

e ®2. pai nt

14 super ( "Mouse clicks and buttons” );

15

16 addMbuseli st ener ( new MuseC i ckHandl er() );

18 setSize( 350, 150 );
19 show();
}

publ i ¢ voi d paint( Gaphics g )

g.drawstring( "Cicked @[" + xPos + "
xPos, yPos );

12



28 public static void main( String args[] )

29

30 MouseDetail's app = new MbuseDetail s();

31

32 app. addW ndowdi st ener (

33 new Wndowadapt er () {

34 publ i ¢ void w ndowdl osing( W ndowEvent e )

35 {

36 Systemexit( 0 ){ Use a named inner class as the event handler. Can still

;; ) ) inherit from MouseAdapter (ext ends MbuseAdapt er ).

39 )

40 )

41

42 Il inner class to handle mouse events

43 private class MbuseCl ickHandl er extends MbuseAdapter {

44 publ i ¢ voi d moused i cked( e

45 { Use get Cl i ckCount ,i sAl t Down,

23 xb;ns =e ue::ﬁ;; and i sMet aDown to determine the
yPos = e.getY(); i

o / String to use.

49 String s =

50 "Qlicked " + e.getClickCount() + " time(s)";

51 , ®3. mai n

52 it ( e.isMetaDown() ) /1 Right

53 s += " with right muse button’; | @4, Inner class (event handler)

54 else if (eisAltbown() ) // Mddle H Co

55 s 4= " with center nouse button"; 04.1 .get a i ckCount

56 el se 11 et mof 4.2 7 sMet aDown

57 s += " vith left mouse button"; i

o 043 sAl t Down

Keyboard Event Handling

® Interface KeyLi st ener
B Handles key events (keys pressed on keyboard)
B Must define methods
QkeyPr essed - called when any key pressed

OkeyTyped - called when non-action key pressed
O Action keys: arrow keys, home, end, page up, page down, function
keys, num lock, print screen, scroll lock, caps lock, pause
OkeyRel eased - called for any key after it is released
QEach get a KeyEvent as an argument
O Subclass of | nput Event

Keyboard Event Handling

® KeyEvent methods

Hget Modi fi er s (from class | nput Event)
UReturns which modifiers were pressed
Hget KeyModi fierText ( e.getMdifiers )

OReturns string containing names of modifier keys

® Upcoming example
M Create a JText Ar ea
B Modify text depending on what keys are pressed

setTitle( s ); // set the title bar of the w ndow

repaint();
}
} Set the title b:

®44setTitle
®Program Output

Keyboard Event Handling

® KeyEvent methods
H get KeyCode
OEvery key represented with a virtual key code (constant)
QComplete list in on-line documentation (j ava. awt . event )
H get KeyText
UTakes key code constant, returns name of key
H get KeyChar
UGets Unicode character of key pressed
Hj sActionKey
OReturns t r ue if key that generated event is an action key

1 /1 KeyDemv.java
2 |/ Denonstrating keystroke events.
3 inport javax.swing.*;

4 inmport java.awt.*;

5 inmport java.aw.event.*;
6

7

8

public class KeyDeno extends JFrane inplenents KeyListener {

private String Iinet line2 = *;

9 private String line3

10 private JText Area textArea; Class implements interface KeyLi st ener , so it
1 must define the three required methods.
12 public Keybemo()

13 {

14 super ( "Denonstrating Keystroke Events" );

15

16 textArea = new JTextArea( 10, 15 );

17 textArea. setText( "Press any key on the keyboard..." );

18 text Area. set Enabl ed( false );

19

20 I/ allowframe to process Key events

21 addKeyLi stener( this );

Register the event handls

get Cont ent Pane() . add( textArea );

setsi ze( 350, 100 ); ® 1. import

show();

®1.1 Class KeyDenp (implements KeyLi st ener)
®1.2 addKeyLi st ener
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29 public void keyPressed( KeyEvent e )

31 linel = "Key pressed: " +
32 e.getKeyText ( e. get KeyCode() );
33 setLines2and3( e );
34 } get KeyCode returns the virtual key code.
35 get KeyText converts the key code to a
36 public void keyRel eased( KeyEven{ & v ng containing the name.

{

38 linel = "Key released: " +

39 e.getKeyText ( e.get KeyCode() ); -
40 setLines2and3( e ); @®2. Event handling methods

a ®2.1 get KeyText
35 bl i d keyTyped( KeyEwvi ) o22get KeyOode
ublic voi e e Gl ent e H H
o ;’ YW 4 @23 i sActi onKey
®2 4 Determine modifier keys

45 linel = "Key typed: " + e.getKeyChar();
46 setLines2and3( e );
t

private void setLines2and3( KeyEvent e )
{

line2 = "This key is " +
52 ( e.isActionKey() ? "" : "not " ) +
"an action key";

get Modi fi er s returns the
modifier keys, and

get KeyModi f er sText
turns them intoa St ri ng.

String temp =
e.getKeyMbdi fi ersText( e.getMdifiers() );

58 line3 = "Mdifier keys pressed: " +

( tenp.equals( "" ) ? "none" : temp );

®Program Output

FI owLayout

® Most basic layout manager
B Components placed left to right in order added
B When edge of container reached, continues on next line
B Components can be left-aligned, centered (default), or
right-aligned
® Fl owLayout methods

Hset Alignnment ( position_CONSTANT )
JFl owLayout . LEFT, Fl owLayout . CENTER,
Fl owLayout . RI GHT

| ayout Cont ai ner ( container )
QUpdate Cont ai ner specified with layout

OLe., content pane

text Area. set Text (

linel + "\n" + line2 + "\n" + line3 + "\n" );

65  public static void min( String args[] )

67 KeyDeno app = new KeyDem():

69 app. addW ndowLi st ener (
70 new W ndowAdapt er () {
71 public void windowd osi ng( WndowEvent e )
72 {

Systemexit( 0);

Layout Managers

® Layout managers
B Arrange GUI components on a container
M Provide basic layout capabilities
UEasier to use than determining exact size and position of every
component
OProgrammer concentrates on "look and feel" rather than details

1 // Flowtayout Denv. | ava

2 // Denonstrating FlowLayout alignnents.
3 inport java aw.*;

4 inport java. awt.event.*;

5 inport javax.swing.*;

®1. 1 nport
® 1.1 Declarations
® 1.2 Initialize FI owLayout

6

7 public class FlowLayout Deno extends JFrane { ®1.3 Create button

8 private JButton left, center, right; ®1.4 Event handler

9 private Container c; i

10 private Flowlayout |ayout; ®l4lsetAli gnrren_t
1 ®1.4.2 | ayout Cont ai ner
12 public Fl owLayout Deno()

13

ig super ( "Fl owLayout Demo" ); set Al i gnnent changes the

16 llayout = new Fl owLayout () ; glignmentiofifhellayonts

17

18 ¢ = get Cont ent Pane() ; "

P GG UETes D se method | ayout Cont ai ner to

update changes

left = new JButton( "Left" );

22 left. addAct i onLi st ener (

23 new ActionListener () {

24 public void actionPerformed( ActionEvent
25 {

I ayout. set Al i gnment ( Fl owLayout . L

/1 re-align attached conponentg
Iayout . | ayout Cont ai ner ( ¢ );
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}
)i
33 c.add( left );

35 center = new JButton( "Center” );
36 center. addAct i onLi st ener (
37 new ActionLi stener () {
38 public void actionPerformed( ActionEvent e )

39 { @®1.5 add JButton
40 I'ayout . set Al i gnrent ( Fl owLayout . CENTER ) ;

42 /1 re-align attached components

43 Iayout . | ayout Cont ai ner ( ¢ );

Z , @2.1 Event handler
46 );

47 c.add( center ); @3, JButton

50 ri ght . addAct i onLi stener (

51 new ActionListener () {

@ ®2. JButton

44 }

49 right = new JButton( "Right" ); .3 1 Event handler
public void actionPerformed( ActionEvent e )

I ayout . set Al i gnnent ( Fl owLayout . RI GHT ) ;

/1 re-align attached conponents

57 Iayout . | ayout Cont ai ner ( ¢ );
58 }
}

Bor der Layout

® Bor der Layout
B Default manager for content pane
W Arrange components into 5 regions
ONorth, south, east, west, center
M Up to 5 components can be added directly
QOne for each region
B Components placed in
North/South - Region is as tall as component
East/West - Region is as wide as component
O Center - Region expands to take all remaining space

Bor der Layout

©® Methods
Mset Visible( boolean ) (inclassJButton)
QIff al se, hides component
M| ayout Cont ai ner ( contai ner ) -updates
container, as before

c.add( right );

setSi ze( 300, 75);

show();
}
public static void main( String args(] ) ®4.mai n
Fl owLayout Demo app = new Fl owLayout Deno() ;
®Program Output
app. addW ndowdi st ener (

new WndowAdapt er () {
public void windowCl osi ng( WndowEvent e )

Systemexit( 0);

Bor der Layout |

® Methods
M Constructor: Bor der Layout ( hGap, vGap );
QhGap - horizontal gap space between regions

QvGap - vertical gap space between regions
UDefault is O for both
B Adding components
QnyCont ai ner. add( conponent, position )
Hconponent - component to add
Uposi tion-Border Layout . NORTH
OSOUTH, EAST, WEST, CENTERSsimilar

/1 Bor der Layout Denv. j ava

/1 Denonstrating Border Layout .
inport java. awt.*;

inport java.aw.event.*;
inport javax.swing. *;

public class BorderLayout Deno extends JFrame
inpl ements Acti onListener {
private JButton b[];
private String names[] =
{ "Hde North", "Hde South", "Hide East",
"Hide Viest", "Hde Center” };
private BorderlLayout |ayout;

publ i ¢ Bor der Layout Denn()

super ( "BorderLayout Demo" );

layout = new BorderLayout( 5, 5);

®].inport

®1.1 Declarations

®1.2 Initialize | ayout
®1.3 Create JBut t ons

Container ¢ = get Cont ent Pane() ;
c. set Layout ( layout );

I/ instantiate button objects
b = new JButton[ nanes.length ];

for (int i =0; i <names.length; i++) { | @] 4 Register event handler
bl i 1 = new JButton( names i ] ): g
bl i 1.addActionListener( this );
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/1 order not inportant
c.add( b[ 0], BorderLayout.NCGRTH); // North position

c.add( b[ 1], Borderlayout.SQUTH ); // South position
c.add( b[ 2], Borderlayout.EAST ); // East position
c.add( b[ 3], Borderlayout.VEST ); // Vst position
c.add( b[ 4], Borderlayout. CENTER ); // Center position
setSize( 300, 200 );
show();
public void actionPerforned( ActionEvent e ) 3
i Hide the button that
for (int i =0; i <b.length; i++) generated the event.
if (e getSource() ==b[ i ] )
bl i 1.setVisible( false );
el se
bl i 1.setVisible( true); Recalculates layout of content
pane.

/1 re-layout the content pane
I-ayout. | ayout Cont ai ner ( get Cont ent Pane() )’

®2. add (specify position)
®3. acti onPerf or ned
®3.1setVisible

@32 | ayout Cont ai ner
®4. nai n

t
public static void main( String args[] )
{

Bor der Layout Demo app = new Bor der Layout Denn

app. addW ndowLi st ener (
new W ndowAdapt er

®Program Output

Gi dLayout

® Updating containers
B Cont ai ner method val i dat e
URe-layouts a container for which the layout has changed
B Example:
Cont ai ner ¢ = get Cont ent Pane;
c. set Layout ( nyLayout );
if ((x=3){
c.set Layout ( nyLayout2 );
c.validate();

}

U Changes layout and updates ¢ if condition met

publ i c voi d windowdl osi ng( W ndowEvent e )

62 {
63 Systemexit( 0);
64 }

®Program Output

G i dLayout

® G i dLayout
B Divides container into a grid
B Components placed in rows and columns
B All components have same width and height

JAdded starting from top left, then from left to right
O When row full, continues on next row, left to right

® Constructors
B GidLayout ( rows, colums, hGap, vGap )

USpecify number of rows and columns, and horizontal and vertical
gaps between elements (in pixels)

B GidLayout ( rows, colums )
QDefault O for hGap and vGap

1 // @idLayout Dem. j ava

2 // Denonstrating Gridlayout.

3 inport java.aw.*;

4 inport java.aw.event.*;

5 inport javax.swing.*;

6

7 public class GidLayout Deno extends JFrane

8 inpl ement's Acti onLi stener {

9 private JButton bf];

10 private String nane:

11 { "one", "two", " “five", "six" }

12 private bool ean toggle = true;

13 private Container c;

14 private GidLayout gridl, grid2;

15 Create two Gr i dLayout s,
16 ::ubl ic GidLayout Dem() a2by3anda3 by?2 (rows,
17

18 super ( "GridLayout Demv" ); / columns).

19

20 gridl = new GridLayout( 2, 3, 5, 5); &t

21 arid2 = new Gridlayout( 3, 2 ); ;

5 ®1.inport

23 ¢ = get Content Pane() ; .

2 c. setLayout ( gridi ); ®1.1 Declarations
25

26 /1 create and add buttons ®1.2 Initialize | ayout
27 b = new JButton[ names.length ];

28 H

29 for (int i =0 i <nams.ienath; i++) ( | ®1.3 Register event handler

30 bl i 1 = new JButton( names[ i 1 );
b) _addActi onLi stener (_this );
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coadd( bl i 1);

bt Add buttons to layout.

35 setSize( 300, 150 ); Added from left to right in

36 show(); order.

37 )

38

39 public void actionPerformed( ActionEvent e )

0

41 if ( todale ) <———— Toggle layouts and

« , EosetLavout iz ); e —

44 c.setlavout( aridl ): withval i date.

45

46 togale = !toggl e;

a7 c.val i date(); ®1.4 add
48 i

49 -
50 public static void min( sring arasi1 ) | @2, @Ct i onPer f or med
51 {

52 @i diayout Do app = new ari diayoutoem| @ 3 b
54 app. addW ndowLi st ener (

55 new W ndowAdapt er () {

56 publ i c void wi ndowdl osi ng( W ndowEvent e )

57 {

Systemexit( 0);

® Complex GUIs
B Each component needs to be placed in an exact location

M Can use multiple panels
Each panel's components arranged in a specific layout

® Panels
M Class JPanel inherits from JConponent , which
inherits from j ava. awt . Cont ai ner
QEvery JPanel isa Cont ai ner
M JPanel s can have components (and other JPanel s)
added to them
QJPanel sized to components it contains

QOGrows to accomodate components as they are added

1 /1 Panel Denn. | ava
2 I/ Wsing a JPanel to help lay out conponents.
3 inport java.awt.*;

4 inport java.aw.event.*;
5 inport javax.swing.*;
6
7
8

®].inport

®].1 Declarations

public class Panel Dem extends JFrame { ®1.2 Initialize but t onPanel
private JPanel buttonPanel ; 013 G'l dLayout

9 private JButton buttons[];

10

2 bite panel ey ®1.4 But t onPanel .add
12 ®]1.5c. add

super ( "Panel Demo" );

Container ¢ = get Cont ent Pane() ;
buttonPanel = new JPanel ();
buttons = new JButton[ 5 ];

but t onPanel . set Layout (
new @idLayout( 1, buttons.length ) );

for (int i =0; i <buttons.length; i++) {
buttons[ i ] = new JButton( "Button " + (i +1) );

buttonPanel . add( buttons[ i ] );
} 'Add components to panel.

c.add( buttonPanel, BorderLayout.SQUTH );

setSize( 425, 150 ); ‘Add panel to the content pane
show(); (Bor der Layout . SOUTH).

®Program Output

® Usage
B Create panels, and set the layout for each
B Add components to the panels as needed

B Add the panels to the content pane (default
Bor der Layout )

public static void main( String args(] )

34 {
35 Panel Demo app = new Panel Denp() ;

36

37 app. addW ndowLi st ener (

38 new WndowAdapt er () {

39 public voi d windowdl osi ng( W ndowEvent e )

40 { .

2 Systemexit( 0 ); ®2.mai n
42 }

®Program Output

JPanel sized to its
components. Grows as
needed.
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