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Handle Key Events

e have the focus of the keyboard inputs by calling
setFocusable(true)

e two types of events:
— pressing and releasing
— what key (Unicode) is pressed (such as 'A' or '<)

e Implement three functions
— keyPressed(KeyEvent e)

— keyReleased(KeyEvent e)
— keyTyped(KeyEvent e)
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©) Keyl istener {Java Platform SE 6) - Mozilla Firefox

File Edit Yiew History  Bookmarks  Yahoo!  Tools  Help

<f_:| = 2 @ ﬁ |@ hitbpe ffiava, sun.comfjavaset)docs) apifjavalawt fevent fiKeyListener . b | - | [}] '*| = ]
-
Overview Package Class Use Tree Deprecated Index Help Java™ Platform
PREV CLASS NEXT CLASS FRAMES NO FRAMES A Classes Standard Ed. 6
SUMBMARY: HESTED | FIELD | COHSTE | METHOD DETAIL: FIELD | COHSTE | METHOD
java.awt.event

Interface KevListener

All Superinterfaces:
EventListener

All EKnown Implementing Classes:
AW TEventhlulticaster, BasicComboBoxlULE evHandler, BasicComboPopup. Invocationt, evHandler,

BasicTableUL EevHandler, BasicTree UL EevHandler, EevAdapter

public interface KeyListener
extends Eventlistener

The listener mtetface for recemmng kevboard events (keystrokes). The class that 13 mterested in processing a kevboard event
etther implements this mterface (and all the methods it containg) or extends the abstract Eevidapter class (owvernding only the

methods of mterest).

Done
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©) Keyl istener (Java Platform SE 6) - Mozilla Firefox
File Edit Yiew History  Bookmarks  Yahoo!  Tools  Help

<ﬁ - - @ ﬁ |@ htkp:/fjiava.sun.comfjavase/s)docs) apifiavalawt/event KevListener . b | b | [}‘] '*| | 1, ]
.
Since:
1.1
See Also:

Keyvidapter, KeyEvent, Tutonal Writng a K ev Listener

Method Summary

vold [keyPressed (KeyEvent e)
Ihwoled when a key has been pressed.

void |keyReleased (KeyEvent e)
Inwoled when a key has been released.

void | keyTyped (EeyEvent =)
Inwoked when a key has been typed.

Method Detail

keyTyped

void keyITyped (EevyEvent e)
Daone
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) How to Write a Key Listener {The Java™ Tutorials > Creating a GUI with JFC/Swing > Writing Event Listeners) -... |Z||E||E|

File Edit Yiew  History  Bookmarks

Yahoo!  Tools  Help

@ - - @ I{IJ} |@ htkp:/fiava.sun. comfdocs fbooks ftutorial fuiswing feventsfkevlistener b | '| [i*] |*|Gu:u:ug|e

4

Download the JDK =
The Java" Tutorials SeRLGh e Tuiarials =
Writing Event Listeners Home Page = Creating a GUlwith JFC/Swing = Writing Ewvent Listeners
Intr_oducnon to Event « Previous « Trail » Next »
Listeners
General Information about ~ How to Write a Key Listener
YWriting Event Listeners
Listeners Supported by Eey events indicate when the user iz typing at the keyboard.
Swing Components Specifically, key events are fired by the component with the keyboard
Implementing Listeners for focus when the user presses or releases kevboard keys. For detailed
Cormmonly Handled information about focus, see How to Tze the Focus Subsyetern
Ewents
Hﬂg{[;?_lgfﬂte an Action Note: To define special reachons to particular kevs, use
How to YWrite a Caret key bm@mgs mstead of a key hstener.. F.or farther
Lictener information, see How to Tse Eey Bindings.
Howw to Wirite a Change
Listener Motifications are sent about two basic kinds: of key events:
Howi to Write a
Component Listener ¢ The typing of a Unicode character
Hiw to Write a Container + The pressing or releasing of a key on the keyboard -
¢ = | ¥
Done
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& Java - KeyEventDemo/KeyEventDemo. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

-
EeyEventDema,java &4

Copyright (o) 1995 - 2005 3un Microsvstemsz, Inc. A1l rights reserved.

Fedistribution and use in source ahd binary forms, with or without
modification, are permitted provided that the following conditions
are met:

- Redizstributionz of source code must retain the above copyright
notice, thiz lizt of conditionz and the following disclaimer.

- Redistributions in binary form must reproduce the ahove copyright
notice, this list of conditions and the following disclaimer in the
docurmentation and/or other materials provided with the distribution.

contributors may be used to endorse or promote products deriwved
from this software without specific prior written permission.

THIZ SOFTWARE I3 PROVIDED BY THE COPYRIGHT HOLDERI AMND CONTRIBUTORS MAZ
I3™ AND AWNY EXPREZS OR IMPLIED WARRAMNTIES, INCLUDING, BUT MOT LIMITED To,
THE IMPLIED WARRAWNTIEZ OF MERCHAMNTABILITY AND FITMEZZ FOR A PARTICULLE
PURPOSE ARE DIZCLATMED. IN MO EVENT 2HALLL THE COPYRIGHT ONMNER OR
CONTRIBUTORS BE LIABLE FOR LAWY DIRECT, INDIRECT, INCIDEMNTALL, ZPECIAL,
EXEMPLARY, OR CONIEQUENTIAL DAMAGES (INCLUDING, BUT MOT LIMITED TO,
PROZUREMENT OF SUBSTITUTE GoODE OR IERVICEZ: LOS3 OF UIE, DALATL, OR
FROFITS; ©OF BUIINEIS INTERRUPTICH) HOWEVER CAUIED AND CON ANY THEORY OF
LIABILITY, WHETHER IN CONTRALCT, 3ITRICT LIAEILITY, OR TORT [(INCLUDING
WEGLIGENCE OF OTHERWISE) ARISING IN ANY WAY OUT OF THE UIE OF THIS

£ 1T

1r
1r
1r
1r
1r
1r
1r
1r
1r
*
*
*
*
* — MNeither the name of 3un Microsystems nor the names of its
*
*
*
*
*
*
*
*
*
*
*
*
*

[

ki Writable Smart Insert | 101 : 58
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& Java - KeyEventDemo/KeyEventDemo. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

EeyEventDema,java &4 = B8
package events; ~
iF

* EevyEventDemo
wf

Fimport Java. awt . BorderLayout ;[

public class EevEventDemo extends JFrame implements KevlListener, ActionListener | =
JTextirea displavirea;
JTextField typinglrea;
gtatic final String newline = Svstem.dgetProperty(Tline.separator™)

= public static void main(3tring[] args) {

/% Use an appropriate Look and Feel */

try {
£ UIManager.setLooklindFeel ("com.sun. java.swing. plaf. windows. TindowsLookindFeel
£4 UIManager.setLooklndFeel ("com.sun. java.swing. plaf.gtk. STELookindFeel™) ;
TIManager . setLookindFeel ("javax.swing.plaf.metal.MetallookindFesl™) ;

} catch [(UnsupportedLookindFeelException ex) |
ex.print3tackTrace () ;

¥ catch (TllegalhccessException ex)
ex.print3tackTrace () ;

} catch [(InstantiationException ex)
ex.print3tackTrace () ;

} catch [(ClazsNotFoundException ex)
ex.print3tackTrace () ;

|l
| W

* writable Smart Insert 101 : 56
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& Java - KeyEventDemo/KeyEventDemo. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

EeyEventDema,java &4 = 0O
3 P
% Turn off metal's use of hold fonts *f 0
TIManager.put ("swing.boldMetal™, Boolean.FAL3E):

fAf FBochedule a job for event dispatch thread:
A oreating and showing this application's GUI.
= Javax.swing.3wingUtilities. invokelater (new BFunnable () |
= public void runi()
createlnd3howGII()

Y

= ll."ﬂ'#
* Create the GUI and show it. For thread safety, this method should he
* invoked from the event-dispatching thread.
*
= private static void createlindS3howGUOI() |
/¢ Create and set up the window.
EeyEventDemo frame = new EeyEventDewmo ["EeyEventDemo™) :
frame.setbefaultClosedperation(JFrame . EXIT ON CLO3E] ;

/¢ Zet up the content pane.
framwe.addComponentsToPane () ;

f¢ Display the window,
frame.packi) ;
frame.zetVisible (true) ;

[%

* writable Smart Insert 101 : 56
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& Java - KeyEventDemo/KeyEventDemo. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

EeyEventDema,java &4 = B8

frame.setVisible (true) ; ~

= private void addComponentsToPane(] |

JEutton button = new JEutton("Clear™):

button.addhictionListener (this) ;

Lypinglrea = new JTextField(z20]:

typinglrea.addkEevyLiztener (this) ; <:E:]

A4 Uneomment thiz if wou wish to turn off focus

A4 traversal. The foocus subsystem consumes

44 foous traversal kews, such as Tabh and Shift Tah.

A4 If wou uncomment the following line of code, this

A4 disables focus traversal and the Tabh events will —

A4 become available to the key event listener.
A4 typinglirea.setFocusTraversalleyzsEnabled(false) ;

displayirea = new JTextlireal):
displayirea.zsetEditable (false) ;
JacrollPane scrollPane = new J3crollPane(displayirea) ;
serollPane.setPreferredlize (new Dimension (375, 125));

getContentPane (] .add (typinglirea, BorderLayout.PAGE START) ;
getContentPane () .addi(scrollPane, BorderLayout.CENTER) ;
getContentPane (] . add (button, BorderLayout.PAGE END) :

[
| W

* writable Smart Insert 101 : 56
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& Java - KeyEventDemo/KeyEventDemo. java - Eclipse SDK
Fil=  Edit

Source  Refactor  Mawvigake Search Run Project  Window  Help

EeyEventDema,java &4

ki

|

public KevEventDemo [(3trinhg hame) |
super [hare) ;

f*% Handle the key typed event from the text field. */ <:t:]
public void keyTyped|(EevEvent )] {
digplayInfoie, TEEY TYPED: ):

A*% Handle the key prezsed ewvent from the text field., *+/
public void kevyPressed(EevEwvent =) |
displayvInfole, "EEY PREZIZIED: ™"):

%% Handle the key released event from the text field. */
public void keyReleased |(KeyEwvent e {
displayInfole, "EEY BRELELIED: ™) :

A*% Handle the button click. */

public void actionPerformed|ictionEvent e) |
/¢ Clear the text components.
displavyirea.zsetText (") ;
Lypinglrea.setText (7)) ;

/¢ Return the foocus to the typing area.
Lypinglirea.requestFocusInWindow () ;

Witable Smart Insert 101 : 56

| W

[%
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& Java - KeyEventDemo/KeyEventDemo. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

EeyEventDema,java &4 = B8

typingirea.requestFocusInWindow() ; e

* We have to jump through some hoops Lo avold Crying Lo print non-printing
¥ gharacters such az 23hift. (Mot only do they not print, but if vou put
¥ them inh a 3tring, the characters afterward won't show up in the text
¥ oarea.)
wf
= private void displavyInfo(EevEvent e, 3tring key3tatuz) |

A4 Toun szhould only rely on the key char if the ewvent
A is a key typed ewvent.
int id = e.getID():
String key3tring:
if {id == KeyEvent.KEY TYPED) ({
char o = e.getKeyChar () :

keyitring = "key character = '" + o 4+ "'
}oelse |

int keyCode = e.getEeyCode|) :

keyitring = "key code = " + keyCode + " (7

+ EKeyEwvent.getKeyText (keyCode) + ) ™;

' —
int modifiersEx = e.getModifiersEx();
String wod3tring = "extended modifiers = " + modifiersEx;

SJtring tip3tring = KeyvEvent.getModifiersExText (modifierzEx);
if (twp3tring. lengthi) > 0) {

[
| W
[

* writable Smart Insert 101 : 56
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& Java - KeyEventDemo/KeyEventDemo. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

EeyEventDema,java &4

if (trwp3tring. lengthi) > 0) {

mod3tring += " (" 4+ tmpString + )T
}oelse |

mod3tring += " (no extended modifiers) T
h
String action3tring = Taction key? M
if [(e.izdctionEev(1) |

action3tring 4= "YES":
} oelse |
action3tring 4= "HNOT;

Jtring location3tring = "key location: T}

int location = e.getKevLocation():;

if (location == EeyEvent.KEY LOCATICHN STANDARD) |
location3tring += "ztandard’™:

} else if (location == KeyEvent.KEY LOCATION LEFT)
location3tring += "left™;

} else if (location == KeyEvent.KEY LOCATION RIGHT)
locationatring += "right'™:

} else if [(location == KeyEvent.KEY LOCATION NUMPLD) |

locationl3tring += "nuwmpad™;

} else { // [(location == KeyEvent.KEY LOCATICN UMENOWN)

locationatring += "unknown™;

dizplavirea.append(key3tatus + newline + * f + key3tring + newline

Eal

* writable Smart Insert 101 : 56

| W

|1

YHL Java Key Input

12



& Java - KeyEventDemo/KeyEventDemo. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

EeyEventDema,java &4

Jtring action3tring = Maction key? M
if [(e.izdctionKEevil) |

actionString += TYEST:
}oelse |

action3tring += THOM:

String locationltring = "key location:

int location = e.getKevyLocationi):

if (location == KeyEvent. KEY LOCATICH 3ITANDARD) |
location3tring 4= "standard®™;

} else if (location == KeyEvent.KEY LOCATION LEFT) {
location3tring += "left™;

P else if [(location == KeyEvent.KEY LOCATION RIGHT)
location3tring += "right':

} else if (location == KeyEvent.KEY LOCATION NUMPALD) |
location3tring += "numpad™;

P oelse { // (location == HevyEvent.KEY LOCATICH UNEMOUWN)

location3tring += "unknown'™;

displavirea.append (key3tatus + newline + * f + key3tring + newline
+ f + mod3tring + newline + ' f + action3tring
+ newline + * f + location3tring + newline);
displavirea.setCaretPozition(displayirea.gethocument () .getLength() )
}
}
<
nkd Wit ahle: Srnatt Insert | 101 ¢ 56
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Handle Key Events in a Full
Screen Game

Java Key Input
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¢ Command

|C \yvunglu\eced462\JavaGame\ch03src\build>java KeyTest [

YHL
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KeylnputTest. Pres
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& Java - chap03/src/com/brackeen/javagamebook/test/GameCore. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

m KevwTest. java m GameCare, java oo

hackage com.brackeen. javagamebook. test;
Fimport java.awt. ¥ ;[]

_,."'**
SJimple abztract class used for testing. Subclasses should
implement the draw() method.
wf
pubhlic abstract class GameCore |

protected static final int FONT STEE = Z4;

= private static final DisplayMode DOSSTIBELE MODES[] = |
new DisplavyMode (300, &00, 32, 01,
new DisplayMode (300, s00, 24, 0O,
new DisplayMode (300, &00, 1l&, 0O,
new DisplayMode (640, 430, 32, 0,
new DisplayMode (640, 430, 24, 0,
new DisplayMode (640, 430, 1&6, 0O)
b

private boolean isRunning;
protected ScreenManager screen;

- l,.-'-.Hr
SJignalz the gaune loop that it's time to quit
w
= public void s=topi() |

* writable Smart Insert 1:1

[%

YHL Java Key Input

17



& Java - chap03/src/com/brackeen/javagamebook/test/GameCore. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

m KevwTest. java m GameCare, java oo = 0O
- public void stopi() | ~
izRunhing = fal=e;
¥
= .'"l T
Calls init() and gamwelLoop()
w7
= public void runi()
try |
init () :
gameLoop ()}
h
finally {
screen.restorelcreen() ;
y -
h
= lI." r
Jets full screen mode and initiates and objects.
*f
= public void init() {
soreen = new ScreenManager () ;
DizplayMode displayMode =
gcreen. findFirstCompatiblelode (POSSTELE MODES) ;
zcreen.setFullZ3creen(displaylode)
Window window = zcreeh.getFullicreenWindow() ;
window.setFont (new Font ("Dialog™, Font.,ILATN, FONT SIEK)):
window,.setBackground(Color.2lus) ; w
|

* writable Smart Insert 1:1
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& Java - chap03/src/com/brackeen/javagamebook/test/GameCore. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

[J] KewTest.java [J| GameCore. java &3 =08

Window window = scresenh.getFull3creenilindow(]) ;
window.setFont (new Font ("Dialog™, Font.PLATN, FONT STEE)):
window.setBackground(Color.blus) ;

window.setForeground (Color.white) :

izRunhing = true;

= public Image loadImage (String £ilelNasane) |
return new Imagelcon(filelNasgne) . getImage() !

= ll."?r?r

Buns through the game loop until stop() is called.

*
= public void gameLoop() |
long startTime = 3ystem. currentTimeMi1li=():
long currTime = startTime:;

while [isRunning)
long elapsedTime =
System. currentTimeMillis() - currTime;
currTime += elapzedTime;

A4 update
update (elapsedTime) ;

|1

* writable Smart Insert 1:1
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& Java - chap03/src/com/brackeen/javagamebook/test/GameCore. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

[J] KewTest.java [J| GameCore. java &3 =08

ff draw the screen

Graphics2D g = screen.getGraphicsi():
drawig) »

g.dizpoze() :

soreen. update ()

A4 take a nap

try {
Thread.=slessp(20) ;

h

catch [(InterruptedException ex) { }

}
- l,.-'-.Hr
Tpdates the state of the game/animation hased on the
amount of elapsed time tChat has paszed.
w
= public void update (long elapzedTime) |
A/ do nothing
}
= II."*#
Iraws to the screen. Subclasses must override this
method.
;

;u.hlic: abstract void drawi(GraphicszD o) ; <:| must be Overrldden
by derived classes

* writable Smart Insert 1:1
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& Java - chap03/src/KeyTest.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

m EeyTeskjava &4 =
@ Fimport Jjava.awtc. *:[] 1
- lI." T

¥ A zimple kevhoard tezst. Displavs keyzs pressed and released to the screen.
* Uzeful for debugging kevy input, too.
wf

public class EKeyTest extends GameCore implements EevlListener |

= public =static void main(3tring[] args) |
new KeyTest (] .runf): =
h
private LinkedList<3tring: messages = new LinkedList<String:():
Eoa = public void initi() |
gsuper.initi():
Window window = screen.getFull3creenWindowi) ;

/4 allow input of the TALE key and other keys normally
A4 uzed for focus traversal
window.setFocusTraversalKeysEnabled (false) ;
/¢ register this object as a key listener for the window
window.addEeyListener (this) ; <:t:]
addMes=zage | "EKeyInputTest. Press Escape to exit™);

b

/¢ a method from the KeylListner interface

= S public void keyPreszed(KevEvent e) |
int keyCode = e.getKeyCodel(] ;

[%

* writable Smart Insert 1:1
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& Java - chap03/src/KeyTest.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

[J] KewTest java 52

if [(keyCode == HeyEvent.VE ESCAPE] |
stopl]:
} oelse |
addMeszage ("Preszed: " + KeyEvent. getKevText(keyCode)):

A4 make sure the key izn't processed for anything else
e, conswne () ;

A4 a wethod from the EeylListner interface

E = public void kevReleazsed(EevyEwvent )1 {
int kevyCode = e.getKevyCode() :
addMeszsage ("Releazed: "™ + HKevEwvent. getlevText (keyCode)):

/¢4 make sure the key isn't processed for anything else

e.consune [ ;

/¢ a method from the KeylListener interface
== public void keyTyped|EeyEvent e) |
/¢4 this is called after the key iz released - ignore it
/¢ make sure the key isn't processed for anything else

e.consune ) ;

- .-"' *
* Add a message to the list of messages.
w
nki Witable Smatt Insert | 35 : 28

[£
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& Java - chap03/src/KeyTest.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search Run Project  Window  Help

[J] KewTest java 52
T

= public synchronized void addMessage (String mwessadge) |
messages. add (message)
if (wes=zages.=zize () »>= acreenh.getHeight () FONT STRE) |
messages. remove (0)

= ll."?r?r

* Draw the list of messages

L
== public synchronized void draw(Graphics2ZD o) | <:::]
Window window = zcreenh.getFull3creenWindaow() ;

g.setRenderingHint (RenderingHints. KEY TEXT ANTTALTASTNG,
BenderingHints. VALTE TEXT ANTTALTAZ ON);

A draw background

g.getColor (window., getBackground ()] ;

g.£illRect (0, 0O, screen.getWidth(), =screen.getHeight()):;

A draw messages

g.getColor (window,.getForeground ()] ;

int y = FONT SIZE;

for (int 1 = 0; 1 < mwessages.size(l; i++) 1
g.drawvitring( (3tring) messages.get(i)l, 5, ¥I:
¥y += FONT SIEE;

* writable Smart Insert 35 : 28

|
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Java Mouse Listeners

 MouselLlistener: handle clicks
— mouseClicked(MouseEvent e)
— mouseEntered(MouseEvent e)
— mouseExited(MouseEvent e)
— mousePressed(MouseEvent e)

— mouseReleased(MouseEvent e)
 MouseMotionListener: handle motion
— mouseDragged(MouseEvent e)

— mouseMoved(MouseEvent e)

YHL Java Mouse Input



) MouseListener (Java Platform SE 6) - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

<ﬁ - - @ E |& http:,l',l'java.sun.n:u:um,l'javase,l'E-,l'u:h:ucs,l'api,l'java,l'awt,l'event,l'f‘-’lnuseListener.| ¥ | [TP] '*| | 4 ]
& MouseListener {Java Platform SE... G & MouseMationListener {Java Platform 3., & MaouseEvent {Java Platform SE &) -
A
Overview Package [HEtE]Use Tree Deprecated Index Help Java™ Platform
FREW CLASS HEXT CLASS FRAMES MO FRAMES Al Classes Standard Ed. 6
SUhMARY: NESTED | FIELD | CONSTR | METHOLD DETAIL: FIELD | CONSTR | METHOLD
java.awt.event

Interface MouseListener

All Supermterfaces:
Eventlistener

All Enown Submmterfaces:
Mouselnputlistener

All Enown Implementing Classes:
AW TEventhlulticaster, BasicButtonListener, BasicComboF opup. InvocationbdouseHandler,
BasicComboPopup ListMouseHandler, BasicDesltopleonUL MouzselnputHandler,
BasicFileChooserTTL Double ClickListener, BasicInternalFrameTJ] BorderListener,
BasicInternalFramell] islazsFanelispatcher, BasicListU] WMouzselnputHandler, Basichlenultern UL houselnputHandler,
Basichlemill MouzelnputHandler, BasicZcrollBarlTL ArrowButtonListener, BasicScrollBarlUUL TraclkListener,
BasicZhderTUL TrackListener, BasicSpltF aneDivider hMouseHandler, Basic TabbedFaneTJL houseHandler, 3

[one
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) MouseListener (Java Platform SE 6) - Mozilla Firefox
File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

‘<'ﬁ - - @ E |& http:,l',l'java.sun.n:u:um,l'javase,l'E-,l'u:h:ucs,l'api,l'java,l'awt,l'event,l'f‘-’lnuseListener.| ¥ | [}*] '*| | 4 ]
ﬁ MouseListener {Java Platform SE... Q & MouseMationListener {Java Platform 3., & MaouseEvent {Java Platform SE &) -
A

Method Summary

v0id |mpuseClicked (MouseEvent e)

Inwolked when the mouse button has been clicked (pressed and released) on a component.

v01ld [mouseEntered (MouseEvent =)

Invoked when the mouse enters a component.

v01ld [mouseExited (MouseEvent =)

Involked when the mouse exts a component.

v0id |mpusePressed (HouseEvent e)
Inwoled when a mouse button has been pressed on a component.

v0id |mpuseReleased (HouseEvent e)

Invoked when a mouse button has been released on a component.

Method Detail

mouseClicked

Done
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) MouseMotionListener {Java Platform SE 6) - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

<ﬁ - - @ E |& http:,l',l'java.sun.n:u:um,l'javase,l'E-,l'u:h:ucs,l'api,l'java,l'awt,l'event,l'f‘-’lnuseMu:utiu:unLi:| '| [TP] '*| | 4\]
& Maouselistener (lava Platform SE &) & MouseMotionListener {Java Platf... G & MaouseEvent {Java Platform SE &) -
A
Overview Package [HEtE]Use Tree Deprecated Index Help Java™ Platform
FREY CLASS MNEXT CLASS FRAMES MO FRAMES All Classes SMMEJ‘ 6
SUhMARY: NESTED | FIELD | CONSTR | METHOLD DETAIL: FIELD | CONSTR | METHOLD
java.awt.event |

Interface MouseMotionListener

All Supermterfaces:
Eventlistener

All Enown Submmterfaces:
Mouselnputlistener

All Enown Implementing Classes:
AW TEventhlulticaster, BasicButtonListener, BasicComboF opup. InvocationbdouseHandler,
BazsicComboPopup InvecattonbdouzelMotionHandler, BasicComboP opup. ListhouseHandler,
BasicComboPopup. ListhouselMotionHandler, BasicDesktopleonUL MouselnputHandler,
BasicFilei“hoozer UL Diouble ClickListener, BasicInternalFramelJL BorderListener,
BazsicInternalFrameUL GlassFPaneDispatcher, BasicListUL MouzelnputHandler, Basichlemultern UL MouselnputHandler,
BasichlenulT] douzelnputHandler, BasicScrollBarTL ArrowButtonlastener, BasicZcrollBarl] TrackListener, 3

[one
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) MouseMotionListener {Java Platform SE 6) - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

‘<'ﬁ - - @ E |& http:,l',l'java.sun.n:u:um,l'javase,l'E-,l'u:h:ucs,l'api,l'java,l'awt,l'event,l'f‘-’lnuseMu:utiu:unLi:| ¥ | [}*] '*| | 4 ]
ﬁ Maouselistener (lava Platform SE &) & MouseMotionListener {Java Platf... Q & MaouseEvent {Java Platform SE &) -
— =
1.1
See Also:

MouseMotionidapter, MouseEvent, Tutonal Writms a Mouse Motion Listener

Method Summary

v0id |mpuseDragged (HouseEvent e)
Inwolked when a mouse button 18 pressed on a component and then dragged.

v0id |mpuseMoved (MouseEvent =)

Invoked when the mouse cursor has been moved onto a component but no buttons have been pushed.

Method Detail

mouseDragged

vold mouseDragged (MouseEwvent 2]

Iwoked when a mouse button is pressed on a component and then dragged. MOUSE DRAGGED events will contime to be
delivered to the component where the drag orimnated until the mouse button 12 released (regardless of whether the mouse *

Done
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) MouseEvent {Java Platform SE 6) - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

- - @ ﬁj‘ |& http:,l',l'java.sun.n:u:um,l'javase,l'E-,l'u:h:ucs,l'api,l'java,l'awt,l'event,l'f‘-’lnuseEvent.ht| ¥ | [}] '*| = ]
& Maouselistener (lava Platform SE &) & MouseMationListener {Java Platform 3., I & MouseEvent {Java Platform SE 6) G I -
A
Overview Package [HEtE]Use Tree Deprecated Index Help Java™ Platform —
FREW CLASS HMEXKT CLASS FERAMES MO FRAMES All Classes SMMEJ‘ 6
SUMMARY: NESTEDR | FIELD | CONSTR | METHOLD DETAIL: FIELD | COMNSTRE | METHOLD
java.awt.event
Class MouseEvent
Java. lang.Obhject
(. Java.util . .EventObhject
L Java.awt .. ANTEvent
L Java.awt.event.ComponentEvent
L Java.awt.event. InputEvent
L java.awt.event .MouseEvrent
All Iimplemented Interfaces:
seriglizable
Direct Enown Subclasses:
MenuDrachdouseEvent, MouseWheelEvent
w

Done
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) MouseEvent {Java Platform SE 6) - Mozilla Firefox
File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

- - @ E |& http:,l',l'java.sun.n:u:um,l'javase,l'E-,l'u:h:ucs,l'api,l'java,l'awt,l'event,l'f‘-’lnuseEvent.ht| ¥ | [}*] '*| | 4 ]
ﬁ Maouselistener (lava Platform SE &) & MouseMationListener {Java Platform 3., & MouseEvent {Java Platform SE 6) G -
A

Field Summary

atatic int|gpuTTOH1
Indicates mouse button #1; used by getButton().

static int|gurTOH?
Indicates mouse button #2; uzed by getButtaon().

gtatic int |BUTTOH3
Indicates mouse button #3; used by getButtaon().

static int |MouUsSE CLICKED
The "mousze chcked" event.

static int|MoUSE DRAGGED
The "meonse dragged" event.

static int |MoUSE EHTERED
The "mouse entered" event.

static int |(MouUsE EXITED
The "mouse exted" event.

static int (MoUsE FIRST

The first mumber in the ranse of 1ds 1120 d for monse fwents

Done
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% MouseEvent {Java Platform SE 6) - Mozilla Firefox
File Edit  Miew

Histary  Bookmarks  Yahoo!  Toals  Help

- - I:Q'j ﬁ & http: ffiava.sun.comjavase s docs/apifiaval awtfevent/MouseEvent. bt | = | [ -
ﬁ Maouselistener (lava Platform SE &) & MouseMationListener {Java Platform 3., & MouseEvent {Java Platform SE 6) G

Method Summary

int

getButton ()
Eeturns which, if any, of the mouse buttons has changed state.

int

getClickCount ()
Eetumns the mumber of mouse clicks associated with thas event.

Point

getLocationOnScreen ()

Eeturns the absolute =, v posthion of the event.

static String

getMouseModifiersText (int modifiers)
Eetumns a string describing the modifier kevs and mouse buttons that were down dunng the event,
such as "Shift", or "CtrlH+-Shoft".

Point

getPoint ()
Eeturns the v position of the event relative to the scurce component.

int

getX ()
Eeturns the horizontal x posttion of the ewvent relative to the source component.

int

getXOnScreen|()
Eeturns the absolute honzontal x postion of the event.

int

get¥ ()

Done
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MouseTest. Press Escape to exit.

Hello World!

)
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& Java - chap03/src/MouseTest.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Run BEEGEES window  Help

[J] MouseTest.java &2 = B8
& Fimport java.awt. :[] ~
= llu" T

¥ A Zimple mouse tezt. Draws a "Hello World!™ message at the location of the
¥ pursor. Click to change to "Cralil mode™ to draw several messages. Use the
¥ mouse wheel [(if available) to change colors.
*/ 4
pubhlic class NouszeTezt extends GameCore implements EevLiztener, <:t:]
MouzeMotionLizstener, Mouselistener, MNousellheellLiztener

= public static void main(3tring[] args) {
new MouseTest () .runi):

private static final int TRATL STEE
= private static fimnal Color[] COLORS
Color.yvellow, Color.magenta }:

10;
{ Color.white, Color.black,

private LinkedList<Point> traillList;
private boolean traillMode;
private int colorIndex;

S public void initi() |
super.initi);
LraillList = new LinkedList<Point>():

[%

* writable Smart Insert 100 18
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& Java - chap03/src/MouseTest.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Run BEEGEES window  Help

[J] MouseTest.java &2 = 0O

Window window = screen.getFull3creenilindow(]) ; ~
window.addMouselListener (this) ;

window.addMouseMotionListener (this) ;

window.addMou=sellheellLi=ztener (this) ;

window.addEeyListener (this) ;

Eo = public synchronized volid draw(Graphics2D o) |
int count = traillist.zizel():

if [(count > 1 &£ 'traillMode) |
count = 1:

Window window = screen.getFull3creenWindowi) ;

A draw background
g.zetColor (window. getBackground () ) ;
g.f£illRect (0, 0, screen.getWidthi), screen.getHeight()):

f/ draw instructions

g.setRenderingHint (RenderingHints. KEY TEXT ANTTATTASTNG,
BenderingHints. VALTE TEXT ANTTATTAL ON);

g.zetColor (window.getForeground ()] ;

. drawitring ("MouseTest. Press Escape to exit.™, 5, FONT 5TEL) ;

A draw mouse trail
for (int 1 = 0; 1 < count; i++) |

|1

* writable Smart Insert 100 18

YHL Java Mouse Input



& Java - chap03/src/MouseTest.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Run BEEGEES window  Help

[J] MouseTest.java &2 = 0O

for (int 1 = 0; 1 < count; i++) | ~
Foint p = (Point) traillist.get(i):
g.drawvitring ("Hello World!'™, p.x, p.¥v:

A from the MouselListener interface
Eo = public void mousePrezsed (HouseEvent e)
trailMode = !'traillMode:;

f4 from the Mouselistener interface
Ci = public void mouseReleased|(MouseEvent ) |
/¢ do nothing

f4 from the Mouselistener interface
== public void mouseClicked|MouseEwvent e) | —
f¢/ ealled after mouse is released - ignore it

ff/ from the Mouselistener interface
== public void mouseEntered|MouseEvent e) |
mouzelMovedie) ;

/¢ from the Mouselistener interface
= S public void mouseExited|MouseEvent ) |

[£

* writable Smart Insert 100 18
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& Java - chap03/src/MouseTest.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Run BEEGEES window  Help

[J] MouseTest.java &2 = 0O
J/ from the MouseMotionListener interface ~
E = public void mousebragged (HouseEvent ) {

mouselMovediea) ;

4 from the MouseMotionListener interface
= public synchronized void mouseMoved (MouseEvent &) |
Point p = new Pointie.getXi), e.get¥ (1]
traillLizt.addFirst(p):
while (traillList.size(] > IEAIL_SIZEb {
traillList.removelast ()

f4 from the MouselWhesllistener interface
== public void mouselTheeslMoved (MouselThee lEvent ) |
colorIndex = [colorIndex 4+ e.getWheelRotation()) % COLORS. length:

if (colorIndex < Q)
colorIndex 4= COLORS. length:
'
Window window = screen.getFull3creenWindowi) ;
window.setForeground | COLORS[color Index] ) ;

/¢ from the EKevListener interface

= S public void keyPreszed(KevEvent e) |
if (e.getKeyCode (] == KeyEvent.VE EXCAPE) | w
.
o# WWritable Smart Insert | 101 : 45

YHL Java Mouse Input
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& Java - chap03/src/MouseTest.java - Eclipse SDK
Fil=  Edit

Source  Refactor  Mawvigake Search  Run REEES Window  Help

[J] MouseTest.java &2

ki

colorIndex = [(colorlndex + e.getWheelRotation()) %

if [(colorIndex < 01
colorIndex 4= COLORS. length:
h
Window window = scresh.getFullaereenlindow ()
window.setForeground [ COLORS [colorIndex] )

/4 from the EKeylListener interface
public void keyPressed|KeyEvent e) |
if (e.getKeyCode() == KeyEvent.VK ESCAPE) |
f¢ exit the program
stapi):

/¢ from the EKevListener interface
public void keyReleased|(EevyEwvent &) {
A/ do nothing

ff from the EeylListener interface
public void keyTyped|(EevyEwvent &) {
// do nothing

Witable Smart Insert

ks

101 : 45

COLORE. length;

<

YHL
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Multiple Inheritance

* One of the most (if not the most) controversial features
In C++.

e Not supported in Java. Java uses interfaces.

e Most C++ books do not explain the concept and the
problems.

« Understand the advantages and the problems and you
can decide whether to use it.

YHL C++ Multiple Inheritance
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Multiple Inheritance

Student Teacher

I 1

TeachingAssistant

Car Truck

I 1

SportUtilityVehicle

Person

T

T

Woman

Employee

i

?

FemaleEmployee
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Design Issues

* A class provides interface and

: . Person
Implementation.

 Code reuse is good but a class, zr
once declared, is hard to change |Woman | | Parent
because of the code depending f f

. Employee
on this class. ~
Mother

« If you have any doubt, do not

create a class. f

« Avoid the proliferation of classes
because they make code reuse
harder.

MomEmployee

YHL C++ Multiple Inheritance 4



Too Many Classes

* In many payroll systems, a person's status (for example
tax withholding) depends on the person's role. If a
person has children, the person's tax withholding is less.

* If an employee is also a mother, a company may send a
gift to the children on their birthdays.

e Should you create one class for each possible status of
employee?
e Or, use attributes to distinguish their status?

YHL C++ Multiple Inheritance



What Does a Class Give You?

 Interface (public inheritance) and implementation
e polymorphism
e oObject creation

 If you are not using polymorphism, think twice (or more)
before creating a class.

e Itis usually easier to change the behavior of an
attribute (encapsulation) than changing the interface
(code reuse).

YHL C++ Multiple Inheritance



Repeated Inheritance

class Vehicle

{
Int v_engineSize;
Int v._numberWheel;

%

Does SportUtilityVehicle have one
V_engineSize or two?

Vehicle
Car Truck

I 1

SportUtilityVehicle

= two, unless you use virtual inheritance

— ambiguous, compilation error

YHL C++ Multiple Inheritance




& Java - inheritance/Multiplelnheritance.cc - Eclipse SDK

Window Help
= B

Refactor Mawvigate Search Run  Project

File Edit

gl MultipleInheritance. oo 52

#include <iostreatms> L
using namespace std;
class L {
protected:
int a wval:
Y
class E
protected:
int b_wal:

public L {

b

class C

protected:
int ¢ _wal;

public L {

b

class D

public:
Diint avw,

public E, public C |

int bv, int cv) {
g val = av:

b wal = bv:

c_wval = ov;
b

int maini{int argc, char * arogv[])] {
return 0O;

ki

El console 33
Z-Build [inheritance]

#%*%% Build of configuration Debug for project
inheritance ****

make all

Building file: .. /MultipleInheritance.co
Invoking: Cygwin C++ Compiler

g++ —-00 —-g3i -Wall -co —-fmessage-length=0 -MHD -HMP
-MF"MultipleInheritance.d™
=MT"MultipleInheritance.d"
—ofMultiplelInheritance.o"

n. . /MultipleInheritance.cc'

../MultipleInheritance.cc: In constructor

"Dr:Diint, int, int)':
../MultipleInheritance.co:13: error: reference
to & wal' iz ambiguous
../MultipleInheritance.co:5: error: candidates
are: int A::a wval

../MultipleInheritance.cc:5: erraor:

int Az:a wval

../MultipleInheritance.cc:18: erraor: ‘& wal!
undeclared [(first use this function)

.. MultipleInheritance.cc:18: error: (Each

undeclared identifier is reported only once for
each function it appears in.)

make: *** [MultipleInheritance.o] Error 1

C/C++ Indexer

YHL
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& CI/C++ - inheritance/Multiplelnheritance.cc - Eclipse SDK

File Edit FRefackor Mavigate Search Run Project  Window  Help

[£] MultipleInheritance. cc 53

#include <iostreatms>
using namespace std;
class L {

protected:

int a val:

Y

class E : public L |
protected:

int b_wal:

Y
class C : public L {
protected:

int ¢ _wal;

Y
class [ : public B, public C {
public:

Diint av, int hbv, int cv) {
B:ta wval = awv;
Ch:a_val = aw;
b wal = bv:
c_wval = ov;

Y

int main{int argc, char * argv[]) |
return 0O;

* writable

Srnart Inserk 1910

= O || & console 2 8 & ot B-r5-70

Z-Build [inheritance]

#*%% Build of configuration Debug for project
inheritance ***%

make all

Building file: ../MultipleInheritance.co
Invoking: Cygwin C++ Compiler

g++ —-00 —-g3 -Wall -c —-fmessage-length=0 -HMHMD
-MP -MF"Multiplelnheritance.d"
=MT"MultipleInheritance.d"
—o"MultipleInheritance.o™

" . /MultipleInheritance.co'™

Finighed building: ../MultiplelInheritance.cco

Building target: inheritance.exe
Invoking: Cygwin C4+4+ Linker

g++ -—ofinheritance.exe'

LS MultipleInheritance.o

Finizhed building target: inheritance.exe

C/C++ Indexer

YHL
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& CI/C++ - inheritance/Virtuallnheritance.cc - Eclipse SDK

File Edit FRefackor Mavigate Search Run Project  Window  Help

1] Mirtuallnheritance,cc 52 = O | B console 2 = O
#include <iostreams ” <kerminated > inheritance.exe [CHC++ Lo
using namespace std; * % (=3¢ Eﬁ @ @
class L { e
public: =B~

int aval: h::xh
Ajint a=z) E::E
aval (aa) | Ci:C
cout << MAhr:AT <o endl: D::D
} Li::print 1001
virtual woid print () E::print 2
cout << TAhi:print T o<< aval << endl: Li:print 1001
} Cr:print 3
Y D::print 4
class B : virtual public i { <:t:]
public: 1
int hbwval:
Bi(int aa, int kb))
Liaa), bwvalibb) {
cout << "E::BY << endl;
b
void print ()
L::printi);
cout << "B:r::print " << bval << endl;
}
b
class C : virtual public i <:t:]
public:
int cwval; L¥S
ki Wiitable Srnart Insert 41 : 40 ©CJC++ Indexer
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& CI/C++ - inheritance/Virtuallnheritance.cc - Eclipse SDK

File Edit FRefackor Mavigate Search Run Project  Window  Help

1] Mirtuallnheritance,cc 52 = O | B console 2 = O
int cwal: ~ <terminated = inheritance, exe [CHC+H+ Lo
C{int &=z, int cco) o i % E Eﬁ = &=

Aiaa), ocwvalico) | -~
cout << "o Cf <9 endl; “,_,' E " r{jv
B Azl
roid printi() B::B
bytprinti(): C::C
cout << "C:i:iprint "™ << cval << endl; D::D
i bL::print 1001
[ B::print 2
class [ : public E, public C { Arrprint 1001
public: Ciiprint 3
int dwval:; D::print 4
Diint =za, int bbb, int cc, int 4d)
Claa, col, Blaa + 100, khkhl, ALlas + 1000), dwvalidd) |
cout << "Di:DT << endl;
}
vold print() 1
E::iprint();
Ciiprint () ;
cout << "Diiprint T << dval << endl;
}
[
int maini() {
Duwobj 101, 2, 3, 4):
u obj l.printi]:
return 0O; =
: s
| I
ki Wiitable Srnart Insert 41 : 40 ©CJC++ Indexer
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& CIC++ - inheritance/VirtualBaseCopyConstruct.cc - Eclipse SDK
File Edit FRefackor Mavigate Search Run Project  Window  Help

B YirtualBaseCopyConstruck.co &4 = O || El console 22 = 0O

fiVirtualBaseCopylonstruct . oo ” <terminated = inheritance exe [C/C++ Local Applicati

X % EupEE&E

#include <iostream>

using namespace std; = BE-ri-
Z abhject: ~

class X | ®» of ¥ subobject: 1110

int x: v of ¥ subobject: 1120
public: — z of Z subobject: 1130

Xiint xx)

wiHx) o Z'z2 duplicate ohject:
} » of ¥ subobiject: 1110
Afoopy constructor: v of T subokiject: 1120

Xiconst Z£ other)
x({other.x) {

]

of Z subobhject: 1130

PSS A U chject:
rvirtual void print() ®x of ¥ subokbject: 9100
cout << "x of X subobject: " << x << endl:; v of ¥ subokbject: 9200
H z of Z subobject: 9300
Y ®x of ¥ subokbject: 9100
£t of T subokbject: 9400
class ¥ : wvirtual public X { u of U subokbject: 9500
int v;
public: T'=s duplicate object:
Yiint =xx, int yy) ® of ¥ subobkbject: 9100
Xi=x), vwIivyl 1 v of ¥ subobkbject: 9200 —
H z of Z subokject: 9300
fioopy constructor: x 0of Z subobject: 9100
Yi(const Y& other) : w t of T subokject: 9400 g
| I
ki Wiitable Srnart Insert 100: 18 ©CJC++ Indexer
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& CIC++ - inheritance/VirtualBaseCopyConstruct.cc - Eclipse SDK
File Edit FRefackor Mavigate Search Run Project  Window  Help

B YirtualBaseCopyConstruck.co &4 = O || El console 22 = 0O
¥ (const T& other) : ” <terminated = inheritance exe [C/C++ Local Applicati
Xiother), viother.y) | 4 % Exe Eﬁ & &
YA B)
rvoid print() { | = - L={—'> T
Xitprint(): Z abhject: ~
cout << "y of ¥ subobject: " << v << endl; ®» of ¥ subobject: 1110
H v of ¥ subobject: 1120
Y z of Z subobject: 1130
class T : wirtual public X { Z'z2 duplicate ohject:
int t: » of ¥ subobiject: 1110
public: v of ¥ subobiject: 1120

Tiint xx, int tt) of Z subobhject: 1130

Tixx), titt] {

]

H T okbject:
ffcopy constructor: x of E subobject: 9100
T(const T&L other) v of ¥ subokbject: 9200
Xlother), tlother.t)] { z of Z subobject: 9300
YoAAC x of X subobject: 9100
void print () £t of T subokbject: 9400
Xiiprinti); u of U subokbject: 9500
cout << "¢ of T subobhject: " << £ << endl;
} T'=s duplicate object:
Y ® of ¥ subobkbject: 9100
v of ¥ subobkbject: 9200 —
class Z : public ¥ { z of Z subokject: 9300
int z: »x of ¥ subokject: 9100
public: w t of T subokject: 9400 g
| I
ki Wiitable Srnart Insert 100: 18 ©CJC++ Indexer
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& CIC++ - inheritance/VirtualBaseCopyConstruct.cc - Eclipse SDK
File Edit FRefackor Mavigate Search Run Project  Window  Help

B YirtualBaseCopyConstruck.co &4 = O || El console 22 = 0O
public: ” <terminated = inheritance exe [C/C++ Local Applicati
Z(int xx, int vy, int zz) : ® % Gl & &
[iLd Tixx, 1., Zixx), z(zz) o
} I VY I I B~ -
Afocopy constructor: Z object: ”~
Zioconst Z& other) ®» of ¥ subobject: 1110
[} Yiother), Xi(other), ziother.=z) f{ v of ¥ subobject: 1120
YLD z of Z subobject: 1130
volid print() {
Teiiprint () : Z'z2 duplicate ohject:
cout << "z of Z subobiject: T 44 oz << endl: » of ¥ subobiject: 1110
} v of ¥ subobiject: 1120

b of Z subobject: 1120

]

class T : public Z, public T { T okbject:
int u; ®x of ¥ subokbject: 9100
public: v of ¥ subokbject: 9200
Uiint xx, int vy, int z=z, int tt, int uu) z of Z subobject: 9300
(4 Zilwx, vy, z=), Tixx, tt)l, Hixx), uluu)l f{ ®x of ¥ subokbject: 9100
i £t of T subokbject: 9400
Uiconst Uz other) // copy constructor = u of U subokbject: 9500
(4 Zlother), Tlother), Xlother), ulother.u) f{ T'=s duplicate object:
YOAAIE) x of E subobject: 9100
vold print () 1 v of ¥ subobkbject: 9200 —
Ziiprint () ; z of Z subokject: 9300
T::iprint () ; »x of ¥ subokject: 9100
cout << "u of T subokbiject: " << u << endl; w t of T subokject: 9400 g
ki Wiitable Srnart Insert 100: 18 ©CJC++ Indexer
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& CIC++ - inheritance/VirtualBaseCopyConstruct.cc - Eclipse SDK
File Edit FRefackor Mavigate Search Run Project  Window  Help

B YirtualBaseCopyConstruck.co &4 = O || El console 22 = 0O
y ” <terminated = inheritance exe [C/C++ Local Applicati
b X % G bREE &
= - -
int main() ! B~
cout << "I object: M << enddl: Z object: b
Z z obj 1{ 1110, 1120, 1130): ®x of ¥ subokbject: 1110
z obj l.printi): //(F) v of ¥ subobject: 1120
cout << endl; z of Z subokbject: 1130

cout << "Z's duplicate object: " << endl; Z'z duplicate object:
Z zobj 2 ==z ohj 1; » of ¥ subobiject: 1110
z obj 2.printi); //(G) v of ¥ subokiject: 1120

]

cout << endl; of Z subobhject: 1130

cout << "U object: ™ << endl; T object:
T w obj 1{9100, 2200, 9300, 9400, 2500); * of ¥ subobject: 5100
u okj l.print(); //(H) v of ¥ subobject: 9200
cout << endl; z of Z subobject: 9300
®x of ¥ subokbject: 9100
ffoall U's copy consStructor: t of T subobhject: 2400
cout << "U's duplicate ohiject: " << endl; u of U subokhject: 2500
Tuohj 2 =uobj 1;
u ohj Z.print(); /(1) Tz duplicate cbject:
cout << endl; ¥ of ¥ subokbject: 2100
v of ¥ subobkbject: 9200 —
return 0O; z of £ subokject: 2300
H »x of ¥ subokject: 9100
v ||t of T subchiject: 9400 v
ki Wiitable Srnart Insert 100: 18 ©CJC++ Indexer
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& C/C++ - inheritance/VirtualBaseAssign.cc - Eclipse SDK

File Edit FRefackor Mavigate Search Run Project  Window  Help

1] MirtualBasedssign.cc 52 = O B console 2 = O
f/VirtualBaselssign. oo ” <terminated = inheritance exe [C/C++ Local Applicati
X% Gbi&EE

#include <iostream>
. = ;Jv rﬂv
using namespace =td; L=l J
U abject coming up:

class X | ®» of ¥ subobject: 9100
int x: B v of ¥ subobject: 9200
public: z of Z subobject: 9300
Xiint xx) ¥ of ¥ subobject: 9100
wiHx) o Lt of T subobject: 9400
} u of T subokbiject: 9500
Xiconst X£ other)
®xlother.=) | T okhject after assignment:
} ®x of ¥ subobject: 9100
ffassignment op: v of ¥ subobject: 9200
X& operator=i(const E& other) z of Z subobject: 9300
if | this == &Lother) ®x of ¥ subokbject: 9100
return *this; £t of T subokbject: 9400
x = other.x: u of U subokbject: 9500
return *this;
*
rvirtual void print() |
cout << "x of X subobiject: " << x << endl;
}
b
class ¥ : wvirtual public X {
int v; w
T _—
ki Wiitable Srnart Insert 117: 18 ©CJC++ Indexer
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& C/C++ - inheritance/VirtualBaseAssign.cc - Eclipse SDK

File Edit FRefackor Mavigate Search Run Project  Window  Help

1] MirtualBasedssign.cc 52 = O B console 2 = O
int ¥: ” <terminated = inheritance exe [C/C++ Local Applicati
public: i % Ex pf & &
o o “THE
N
H U abject coming up:
Yiconst Y& other) ®» of ¥ subobject: 9100
Xiother), viother.v) f{ v of ¥ subobject: 9200
} z of Z subobject: 9300
ffassignment op: ¥ of ¥ subokject: 9100
T& operator=(const Y& other) Lt of T subobject: 9400
if [ thi=s == gother) u of T subokbiject: 9500
return *this; —
X::operator=( other ): T okhject after assignment:
v = other.vy: ®x of ¥ subobject: 9100
return *this; v of ¥ subokbject: 9200
H z of Z subobject: 9300
void print () ®x of ¥ subokbject: 9100
Xirprinti): £t of T subokbject: 9400
cout << "y of ¥ subobject: " << v << endl:; u of U subokbject: 9500
b
b
class T : wvirtual public X {
int t:;
public:
Tiint xx, int tt)
Ei=x), toito) o
I C
| I
ki Wiitable Srnart Insert 117: 18 ©CJC++ Indexer
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& C/C++ - inheritance/VirtualBaseAssign.cc - Eclipse SDK

File Edit FRefackor Mavigate Search Run Project  Window  Help

1] MirtualBasedssign.cc 52 = O B console 2 = O
public: ” <terminated = inheritance exe [C/C++ Local Applicati
Tiint xx, int tt) : X% GEE&E
Xixx LitE)] o
, e o B - -
Ticonst T& other) : U abject coming up:
Xiother), tiother.t) f{ ®» of ¥ subobject: 9100
H v of ¥ subobject: 9200
ff assignment op: z of Z subobject: 2300
T& operator=(const T& other) | ¥ of ¥ subobject: 9100
if [ thi=s == gother) Lt of T subobject: 9400
return *this: u of T subokbiject: 9500
X::operator=( other ):
t = other.t: T okhject after assignment:
return *this:; ®x of ¥ subobject: 9100
H v of ¥ subokbject: 9200
void print () z of Z subobject: 9300
Xirprinti): B ®x of ¥ subokbject: 9100
cout << "t of T subobhject: " << £t << endl:; £t of T subokbject: 9400
i u of U subokbject: 9500
Y
class Z : public ¥ {
int =;
public:
Ziint xx, int yy, int =z)
£ Tixx, vy, Eixx), =izz) {
}
Ziconst Z& other) w
T _—
ki Wiitable Srnart Insert 117: 18 ©CJC++ Indexer

YHL C++ Multiple Inheritance



& C/C++ - inheritance/VirtualBaseAssign.cc - Eclipse SDK

File Edit FRefackor Mavigate Search Run Project  Window  Help

1] MirtualBasedssign.cc 52 = O B console 2 = O
Z(const Z& other) : ” <terminated = inheritance exe [C/C++ Local Applicati
(i3 T{other), X{other), z{other.zl { ® % Gl & &
¥
Jf assignment op: = BE-ri-
Z& operator=(const Z& other) U abject coming up:
if [ this == gother) ®» of ¥ subobject: 9100
return *this:; v of ¥ subobject: 9200
¥::operator=( other ): z of Z subobject: 9300
Zz = other.z: ¥ of ¥ subobject: 9100
return *this: Lt of T subobject: 9400
} u of T subokbiject: 9500
volid print() {
¥iiprint () T okhject after assignment:
cout << Mz of Z subobiject: " << =z << endl: ®x of ¥ subobject: 9100
H v of ¥ subokbject: 9200
Y z of Z subobject: 9300
®x of ¥ subokbject: 9100
class T : public Z, public T { £t of T subokbject: 9400
int u: u of U subokbject: 9500
public:
Uiint xx, int vy, int =z=z, int tt, int uu)
(4 Zlwx, vy, z=), Tixx, tt), Xixx), uluu)] { —
b
Ujiconst T& other)
(i} Ziother), Tjiother), Xiother), ujother.u) {
}
J/ assignment op:
T& operator=(const U& other) | w
| I
ki Wiitable Srnart Insert 117: 18 ©CJC++ Indexer
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& C/C++ - inheritance/VirtualBaseAssign.cc - Eclipse SDK

File Edit FRefackor Mavigate Search Run Project  Window  Help

1] MirtualBasedssign.cc 52

class T public Z, public T {
int u;
public:
Uiint xx, int vy, int =zz, int t£t, int uu)
[} Zixx, vy, zz1, Tixx, tt), Xixx), ujuu) 1

¥
Uiconst UL other)
[} Ziother), Tiother), Xiother), ufother.u) f{
h
ff assignment op:
T& operator=(const UL other) |
if [ thi=s == gother)
return *this;
Z::operator=( other ); // (L)
T::operator={ other j; // (B
u = other.u;
return *this;
h
void print ()
Ziiprinti):
T::printi);
cout << "h of U subokject: "™ << u << endl;

int maini() {
cout << "U okbject coming up: " << endl;
U w okj 102100, 2200, 2300, 2400, 5500);

* writable

Srnart Inserk

= O || El console 22 = 0O

)

hal

117: 18

<terminated = inheritance exe [C/C++ Local Applicati

X % EupEE&E

o B-rd-

U abject coming up:

®» of ¥ subobject: 9100
v of ¥ subobject: 9200
z of Z subobject: 9300
¥ of ¥ subobject: 9100
Lt of T subobject: 9400
u of T subokbiject: 9500
T okhject after assignment:
®x of ¥ subobject: 9100
v of ¥ subokbject: 9200
z of Z subobject: 9300
®x of ¥ subokbject: 9100
£t of T subokbject: 9400
u of U subokbject: 9500

C/C++ Indexer

YHL C++ Multiple Inheritance



& C/C++ - inheritance/VirtualBaseAssign.cc - Eclipse SDK

File Edit FRefackor Mavigate Search Run Project  Window  Help

1] MirtualBasedssign.cc 52 = O B console 2 = O

return *this: ” <terminated = inheritance exe [C/C++ Local Applicati

Z::operator=( other J: // (L) x % Ew b & &

T::operator=( other ): //[E) + B —
u = other.u; — »
return *this; T obhject coming up:

h ®» of ¥ subobject: 9100
rvoid printi() { v of ¥ subobject: 2200
Zitprinti(): z of Z subobject: 9300
Tr:printi):; ¥ of ¥ subokbjectc: 9100
cout << "h of T subohject: " << u << endl; t of T subokbject: 9400
h u of T subokbiject: 9500
T okhject after assignment:
int maini{) { ¥ of ¥ subokbject: 9100
cout << "U object coming up: " << endl; v of ¥ subobject: 9200
T w obj 1{9100, 2200, 9300, 9400, 2500); z of & subobject: 2300
u ochj l.printi(); FA) ®» of ¥ subobject: 2100
cout << endl; t of T subobject: 9400
u of U subokbject: 9500
U u obj &(7100, 7200, 7300, 7400, 7500);
uohj 2 =uohi 1: //(D)
cout << "U object after assigmment: " << endl;
u ohj Z.print(); //[E)
return 0O;
}
v
T _—
ki Wiitable Srnart Insert 117: 18 ©CJC++ Indexer

YHL C++ Multiple Inheritance



ECE 462
Object-Oriented Programming
using C++ and Java

Qt Layout

Yung-Hsiang Lu
yunglu@purdue.edu



" Demonstrations
QE Ciesigner
De=zldtop
Dialogs

Drag and Drop
Graphics View
Item Views
Layouts

Ot Linguist
Main Windows
Metworking
OpenGL
Fainting

Rich Text
tScript

soL

Threading
Tools

Widgets

Qt Examples and Demos

Qt is supplied with a number of example applications and demonstrations
that have bean wrtten to provide developers with examples of the Qt API
in use, highlight good programming practice, and showcase feabures found

in each of Qt's core technologies.

The example and demo launcher can
be used to explore the different

.ategorieS awvailable, It provides an

overview of each example, lets you
view the documentation in Ot
Assistant, and is able to launch
examples and demos.

Documentation for examples can be

found in the Tutorial and Examples
section of the Qt documentation.

Qt Layout

Toggle fullscreen




" Basic Lavouts - Layouts

Border Lavout
Qt uses a layout-based approach to widget management. Widgets are
arranged in the optimal positions in windows based on simple layout rules,
leading to a consistent look and feel.

Dynamic Layouts

Flow Layout

Custom layouts can be used to
provide more control over the
positions and sizes of child widgets.

The example launcher provided with
Qt can be used to explore each of
the examples in this directory.

Main menu

Qt Layout




Basic Layouts Basic Layouts

Border Lavout
The Basic Layouts example shows how : standard layout

Dynamic Layouts : ; :
managers ilable in Q ) Y ane ridLayout,

Flow Layout
Basic Layouts

Eile

Horizontal layoiut

EBufion 1 |  Bution 2

Grid |ayout

| Thirs widget takes up about teo thinds of
. |the grid layout

This widget takes up all the remaining space in the topelevel layout

Cancel

Main menu Launch Documentation

SMOE 3 ar 17 CET dUIt LT ETSIT L, 5, 7 ==
YHL Qt Layout



File

—Horizonkal layaut

Bukkbon 1 Butkaon 2 | Butkon 3 | Butkton 4 |
—iarid lawouk
This widget takes up abouk bwo thirds of the grid
lawout,
Line 1: I
Line 2: I
Line 3: I

This widget takes up all the remaining space in the top-level layvout,

Ik Cancel

YHL Qt Layout



" Bazic L.Ei',ruuts LE}'D LItS
Border Lavout
Qt uses a layout-based approach to widget management. Widgets are
arranged in the optimal positions in windows based on simple layout rules,
-'ading to a consistent look and feel.

Dynamic Layouts

Flow Layout

Custom layouts can be used to
provide more control over the
positions and sizes of child widgets.

The example launcher provided with
Qt can be used to explore each of
the examples in this directory.

Main menu

Qt Layout




Basic Layouts Flow Layout
Border Lavout

The Flow

child w

Dynamic Layouts
Flow Layout
Flow Layout
Short ‘ I Longer

l Different text H More text ]

l Even longer button text ‘

Main menu Launch Documentation

aMOE o ar 17 CET dUIt LT ETSIT L, 5, 7 ==
YHL Qt Layout
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Menubar and Vertical Layout
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ot =8 x|

yunglusworkspaceMNVLayout >qgmake -project -]

C:~yunglusworkspacesVLayvout >gmake

C:\yun%lu\wcrkspace\VLayout)make
mingw3Z-make -f Makefile.Debug
mingw32- make[l] Entering dlrectory 'C: Hyun?lufw r
++ -¢c -g —-frtti -fexceptions -mthreads -Ha UNICODE -DQT_LARG
QT_DLL DQT GUI LIB -DQT_CORE_LIB -DQT_THREAD_SUPPORT -DQT_NEEDS
\pro rams\thlncTude\QtCore =T, .\, \programs\ﬁt\include\QtCore"

ams ™\ t\1nclude\QtGu1 -I". .\, \prcgrams\@tklnclude\QtGu1 -I". .\,

%spacerLaycut’—]

nclude™ -I" -I"e: \yunglu\prcgramskﬁtklnclude\Act1vth —I 'debug
\programs\ﬁt\mkspecs\wln32—g++ -0 debug\main.o main.
++ -c -g -frtti -fexceptions -mthreads -Wall —DUNICODE DQT LARG
IBQT _DLL DQT GUI LIB DQT CORE_LIB -DQT_THREAD_SUPPORT -DQT_NEEDS

\pPro rams\chlncTude\QtCore =T, .\, \programs\@t\1nclude\Qthre
ams t\1nclude\0tGu1 -I". .\, \prcgrams\@t\1nclude\GtGu1 -I"..\.
nclude" -I" -I"ec: \yunglu\prcgrams\ﬁthlnclude\Act1ve0t —I 'debug
\programsk&t\mkspecs\wln32—g++ -0 debugivlayout.o vla
7yung uxBrogramsxutxblnxmoc exe -DUNICODE -DQT | ARGEFILE SUBBOR

GU B QT_CORE_LIB -DQT_THREAD_SUPPORT —DQT _NEEDS QMA
\1ncTude\Qt ore =T, .\, \programs\ﬁtklnclude\Qthre N \ \pr
-de\QtGu1 -I". .\, .\prcgrams\@t\include\QtGui -I". .\, \prcgrams\ﬁ
" =I"e: \yunglu\programs\@tklnclude\Activth' -I" debug -I" -I"
t\mkspec5\w1n32—g++ -D__GNUC__ -DWIN32Z wvlayout.h -o debu \moc_ vl
++ -c -g -frtti -fexceptions -mthreads -Hall -DUNICODE -DQT_LARG
DAT_DLL DQT GUI_LIB -DQT_CORE_LIB -DQT_THREAD_SUPPORT -DQT_NEEDS
\pPro rams\chlncTude\QtCore =T, .\, \programs\ﬁtklnclude\Qthre
ams th1nclude\QtGu1 -I". .\, Rprograms\ﬁthlncludeRGtGu1 -I".

nclude" -I" -I"c: \yunglu\programskﬁtklncludeRAct1vth -I debug
Rprograms\ﬁt\mkspecskwln ? -0 debugsmoc_vlayout.o debugsmoc
-HWl, -enable-auto-import —Hl,—enable—run

g++ -enable- stdcall— 1qu

loc —mthreads -Wl -HWl1l,-su system windows -o "debug\VYLavout.exe" de

g\vl aacut .0 debug\mnc vliayout.o -L"ec:\yungluN\programs\Qt\lib" -1

nd -10tGuid4 -1QtCored4 I _jj
]

YHL Qt Layout



|C:\yunglu\wcrkspace\VLayout>debug\VLayout.exe

[C:~\yunglusworkspacesVYLayout >

File

—Mertical layout—

Button 1

Button &

Butkon 3 |

Button 4

|»

YHL Qt Layout



|C:\yunglu\wcrkspace\VLayout>debug\VLayout.exe

[C:~\yunglusworkspacesVYLayout >

I vertical Lad B

| File

N

Button 1

Button &

Butkon 3 |

Button 4

=18 x|

YHL

Qt Layout

|»
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& (/C++ - ¥YLayout,vlayout.h - Eclipse Platform

File Edit FRefackor Mawigate Search Run Project

Window  Help

@ wlavout.cpp \I

fifndef VLATOUT H
#define VLATOUT H
#include <QtGuix

Q OBJECT

public:
VLayout () ;

private:
rvoid createMenu() ;

enum | NumButtons = 4}
OMenuBar *menuBar:
OMenu *fileMenu;
Qhction *exithotion:

Y
#endif /*VLAYOUT H +/

class Viayvout : public QDialog |

pFroupbBox *wverticalGroupBox:
DFPushEutton *buttons[NumButtons]:

roid createVerticalGroupBox()

\ritable

Srnark Inserk

Qt Layout

1:

13



& (/C++ - ¥YLayout,/vlayout.cpp - Eclipse Platform

YHL

p
[] wlayout. b ([] ylayouk,cpp 23

File Edit FRefackor Mawigate Search Run Project ‘Window  Help

#include <QOcGuix

#include "vlayout.h"™

V0iayout: :VLayout (]
createMenui) ;
createVerticalGroupEBox ()
OYWEBoxLavout *mainlLayvout = new QVEBEoxLayout:
mainlayout->setMenubar (menubar) :
mainLayvout->addilidget (verticalGroupBox) »
setlayout (mainLayout) ;

setWindowTitle (tr ("Vertical Lawyout™)):
i
void VLeavout::createMenu() |

menubar = new QMenuBar:

fileMenu = new OMenuitr ("&File™), this):
exithetion = fileMenu-raddictionitr ("E&xit™) ) ;
menubar->addMenu (fileMenu) ;

connect (exithetion, 3IGNAL (triggeredi)), this, SLOT(accepti)l)):

b
rvoid VLayout::createWerticalGroupBox()

DWBoxLayout *layout = new QVEBoxLayout:
for (int 1 = 0; 1 < NwumButtons: ++1i) |
layout—-raddWidoget (buttons[1]) -

}
verticalGroupBox->setLayout [ layout) ;

wverticalfroupBox = new QFroupBox(tr ("Vertical layout™)):

buttonzs[i] = new QPushButton(tr ("Button 1").arg(i + 11);

J 0+ \ritable Smatt Inserk
Qt Layout

2

1

14
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Horizontal Layout

Qt Layout
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YHL

B Horizontal Layout

File

Horizonkal layouk

Button 1 l’ Button 2 l’ Button 2 ]’ Button 4 ]

Qt Layout

16



& CIC++ - VLayout/vlayout.cpp - Eclipse SDK

File Edit

Refactor Mawigate Search Runm Project  Window  Help

@ wlayauk, b @ wlayout.cpp 25
#include <QOcGuix

#include "vwlayout.h™
YLayout: :VLavout () {

createHenui]ﬂ

createHorizontalGroupBox () !

OYWEBoxLayvout *mainlLavout = new QVEBEoxLayout:
mainlayout->setMenubar (menubar) :
mainLayout->addilidget (horizontalGroupBox)
setlayout (mainLayout) ;

setWindowTitle(tr ("Horizontal Layout™)):
h
volid VLoavout::createMenu() |

menubar = new QMenuBar:

fileMenu = new OMenultr ("&£File™), this):
exithetion = fileMenu-raddictionitr ("E&xit™) ) ;
menubBar->addMenu(fileMenu) ;

connect (exithetion, S3IGNAL (triggeredi)), this, SLOT(accepti)l)):
b
rvyoid VLayout::createHorizontalGroupBox()

horizontalGroupBox = new QOGroupBox(tr ("Horizontal layout™)):

ki

A4 OWBoxLayout *layout = new OVBoxLayout; j

QHBoxLayout *layout = new QHEoxLayout:

for (int i = 0; i < NumButtons; ++i) |
button=s[1i] = new QPushButton(tr ("Button %1") .arg(i + 1)) ;
layout—->addiWidget (buttons[1i]) ;

b

horizontalGroupEox—->zsetlayout [layout) ;

Wiitable Srnart Insert 4:18 ©CJC++ Indexer

E;I [ |
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Qt Layout
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Grid Layout

Qt Layout
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) Qt 4.3: Calculator Example - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

<E| - I_st - @ ‘ij_l‘ | htkp: ffdoc. trollkech, com)'4, 3 widgets-caloulakar, beml |‘| [i“] '*|
0t 4.3: Calculator Example E -I k4,3 caloulator,.cpp Example File (wi. . | Ot 4.3 Qaridlayout Class Reference | -
s L
Home - All Classes - Main Classes - Grouped Classes - T R |_ LT E C H =
Moclules - Functions
4 4 T4
Calculator Example
Files:
+ widgets/calculator/button. cpp
+ widgets/calculator/button.h
+ widgets/calculator/calculator. cpp
+ widgets/calculator/calculator.h
+ widgets/calculator/main. cpp
The example shows how to use signals and slots to inplement the functionality of a calculator widget,
and how to use QGndLayout to place child widgets in a grid.
=+ Calculator
N
< >

[one
YHL Qt Layout 19




) Qt 4.3: Calculator Example - Mozilla Firefox

File Edit Miew  Hiskary  Bookmarks  Yahoo!  Tools

Help

(?F_I - @ - @ ‘ﬁ} | htkp: ffdoc. trollkech, com)'4, 3 widgets-caloulakar, beml |Y| [i'] |*|Gu:u:u;|Ie |‘~4\,]
[ 0t 4.3: Calculator Example ﬁ ] 0k 4.3 caleulator.cpp Exannple File (wi,.. 0t 4.3: QaEridlayout Class Reference |
The example shows how to use signals and slots to unplement the functionality of a calculator widget, —
and how to uge QGndLayout to place cluld widgets in a grid. =)
=» Calculator
Backspace Clear Clear All
The evanmle conzizte of two claszes- 2
£ 11} b
Done
YHL Qt Layout
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¥ Qt 4.3: calculator.cpp Example File (widgetsfcalculator/calculator.cpp) - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

- - I:Q'j ﬁ htkp: ffdoc. trollkech, com)'4, 3 fwidgets-caloulator-calculator-cpp, bkl - | [ -
Qt 4.3 Calculator Example 0t 4.3: calculator.cpp Example Fil... G Ot 4.3 QGridlayout Class Reference

QEridLayout *mainlLayout = new QGridLayout;
mainLayout->zet3izeConstraint (QLayout:: SetFixedsize) ;

mainLayout-raddiWidget (display, 0, 0, 1, &);
mainLayout-raddWidget (backspaceButton, 1, 0O,
mainLayout-raddiWidget (clearButton, 1, 2, 1, 21

mainLayout-raddWidget (clearallButton, 1, 4, 1, 27;

0

mainLayout->addilidget (clearMemcoryButton, 2, 0);
mainLayvout-raddiWlidget (readMemoryButton, 3, 0);
mainLayout->addilidget (setMemoryButton, 4, 0);

mainLayout-raddiWidget (addToMemoryButton, 5, 0);

for (int i = 1; i < NMumDigitButtons: ++i) |
int row = ((2 - 13 / 3) + Z;
int column = ({1 - 1} % 3} + 1;
mainLayvout->addiWidget {(digitButtons[1], row, column);
'

mainLayout-raddiWidget (digitButton=s[0], 5, 1):
mainLayout-raddWidget (pointButton, 5, 2):
mainLayout-raddiWlidget (changeSignButton, 5, 3);

Done

YHL Qt Layout

21



QL 4.3 QGridLayout Class Reference - Mozilla Firefox
File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

‘<'fj - - @ S htkp: ffdoc. trollkech, com)'4, 3 fqgridlayaout, hkml |‘| [}] '*|

Qt 4.3 Calculator Example 2k 4,3 caloulator,cpp Example File (i, .. 0t 4.3: QGridLayout Class Refere... G -

Public Functions

¢ QGridLayout ({ QWidget * parent )

+ QGridLayout ()

¢ ~QGridLavout ()

+ void addItem ( QLayoutItem * ifern, mt row, mt column, it rowSpan = 1, mt columnsSpan = 1,
Qt:Alignment aligiiment = 0 )

+ void addLayout { QLayout * layout, mt vow, mt columiz, Qt:Algnment aligniment =0 )

+ void addLayout { QLayout * [ayout, mt #ow, mt columiz, mt rowSpan, it columnsSpan,
Qt:Alignment aligiment = 0)

|:> + void addWidget ( QWidget * widget, mt row, mt column, Qt:Alenment alighment =0 )

L ]

void addWidget ( QWidget * widget, mt fromBRow, mt fromColumn, mt row Span, mt
columnspai, Qt:Algmment alighiment =0 )

QRect cellRect ( int row, mt columiz ) const

it cohunnC ount ()} const

mt colmmnMinimmum Widch ( int coliiimn ) const

mt colmmnStretch ( mt cofimi ) const

void getltemPosition ( mt index, nt * row, mt * columiz, mt * rowSpan, mt * columnSpan )

+ it horizontalSpacing () const v

*

L ]

L]

»

*

Done

YHL

Qt Layout
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Combination of Layouts

Qt Layout
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©J Qt 4.3: Basic Layouts Example - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

<E| - - @ ‘ﬂ} | htkp: ffdoc. trollkech, com)'4, 3)lavouts-basiclayouks, html |‘| [F] |*| H\]
0t 4.3: Basic Layouts Example E -I k4,3 caloulator,.cpp Example File (wi. . | Ot 4.3 Qaridlayout Class Reference | -
| Home - All Classes - Main Classes - Grouped Classes - T R |_ LT E C H 3
Modules - Functions 3
-
L] 1 L] T 1 T &
Basic Layouts Example
Files:
+ layouts/basiclayouts/dialog. cpp
« layouts/bagiclayouts/dialog. h
+ layouts/basiclayouts/mam. cpp
The Basic Layouts example shows how to use the standard layout managers that are available m Qft:
QBoxLayout and QGndLayout.
File
~Honzontal layout
Bution 1 | [ Butten 2 1[ Bastten 3 ] Barthosn 4 Z
< >
Daone
YHL Qt Layout

24



©J Qt 4.3: Basic Layouts Example - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

(?F_I - - @ ‘ﬁ} | htkp: ffdoc. trollkech, com)'4, 3)lavouts-basiclayouks, html |T| [i"] |*|Gu:u:u;|Ie |‘~4\,]

[ 0t 4.3: Basic Layouts Example E ] 0k 4.3 caleulator.cpp Exannple File (wi,.. 0t 4.3: QaEridlayout Class Reference | -

S - e G

Basic Layouts £

File

~Hornzontal layout

m[ Butonz || Bumon3 || Bumons |

_ Grid layout

Thiswidget lakes up about bavo third s of
the grid layout

Lirne1: 1

Line 2: - |
Lira 3:

This widget takes up all the remaining space in the top-level layout

| oK | Cancel |

The QBoxLayout class lines up widgets horizontally or vertically. QHBoxLayout and QVEoxLayout
B TPt 1) D EAPTR R S n R e T

¢ | >
[one
YHL Qt Layout 25
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©J Qt 4.3: dialog.cpp Example File (layouts/basiclayouts/dialog.cpp) - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

- - @ E | htkp: ffdoc. trollkech, com)'4, 3/lavouts-basiclayouks-dialog-cpp. html | ¥ | [}*] '*| | 4 ]
k4.3 Basic Layouts Example 0t 4.3: dialog.cpp Example File (la... Q -
A

buttonBoex = new QDialogButtonBeox(QDialogButtonBox: : Ok
| QDialogButtonBox: :Cancel)

connect (buttonBox, SIGNAL (accepted()), this, SLOT (accept ()));
connect (buttonBox, SIGHNAL (rejected()), this, SLOT (reject)));

[:$> QVBoxLayvout *mainlLayvout = new QVBoxLayout:
mainLayout—>setMenuBar(menuBarj;
mainLayout->addiWlidget (horizontalGroupBox) ;
mainLayvout-raddiWidget (gridGroupBox) ;
mainLayout-raddiWlidget (bigEditor) ;
mainLayout->addiWlidget (buttonBox) ;
setLayout (mainLayout) ;

getWindowTitle (tr ("Bazic Layouts"));
'

vold Dialog::createMenu ()

{

menuBar = new OMenuBar;

fileMenu = new QMenul(tr({"&File"), thi=);
cwitArti;nmn = FileManii—2addadrctian it e (I"REw1+ ™00 -

Done

YHL Qt Layout
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©J Qt 4.3: dialog.cpp Example File (layouts/basiclayouts/dialog.cpp) - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

- - @ E | htkp: ffdoc. trollkech, com)'4, 3/lavouts-basiclayouks-dialog-cpp. html | ¥ | [TP] '*| | 4 ]
k4.3 Basic Layouts Example 0t 4.3: dialog.cpp Example File (la... G -
. : =

connect (exitAction, SIGNAL (triggered()), this, SLOT (accept()));
'

vold Dialog::createHorizontalGroupBox ()
{
horizontalGroupBox = new QGroupBox (tr({"Horizontal lavout™)):
[:i> QHBoxLayout *layout = new QHEoxLayoub:

for (int 1 = 0; 1 < WNumButtons; ++1)
buttons[i] = new QPushButton(tr {("Button %1").argii + 1));
lavout—->addiidget (buttons[1]) ;
i
horizontalGroupBox-rsetLavout (layout) ;
'

vold Dialog::createGridGroupBox ()
{
gridGroupBox = new QGroupBox(tr ("Grid lawvout™));
E:$> REridLayout *layout = new QGridLayout;

for {(int 1 = 0; 1 < WNumGridRows; ++1) |
lakel=[i] = new QLabel (tr({"Line %1:™).arg(i + 1)J: w

[one
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