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) JFileChooser (Java Platform SE 6) - Mozilla Firefox
File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @] ‘S_I!" |& http: /fiava.sun, comfjavasefe/docsapifiavaxswing/ JFileChooser  hitml |‘| [}] '*| H\]

E
Overview Package [HEEYJUse Tree Deprecated Index Help Java™ Platform —

PREY CLASS HEXT CLASS FRAMES MO FRAMES Al Classes Standard Ed. 6
SUMMARY: NESTED | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD

javaxswing

Class JFileChooser

Jawva. lang. Obhject

L—java.awt.CDmpDnent

L—java.awt.CDntainer

L—javax.swing.JCDmpDnent

L—javax.swing.JFileChuuser

All Iimplemented Interfaces:
TInage Obzerver, MemiContamer, Senalizable, Accessible

public class JFileChoo=er
extends JComponent
implements Aocessible

JFileChooser provides a sinple mechanism for the user to choose a file. For mformation about using JFileChooser, see
How to Use File Choosers, a section i The Java Thforial r

[aone
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W JavaFile - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help
:Projects 1 = @ Main.java x”ﬁﬂ Mew IFrame. java x] |II|E]
Pﬁ]a'\raFiIE L * glwavys regenerated by the Form Editor. Am
- [FlgSource Packages il
E----Eaaiavafile [Generated Codel
, ...... @ Main.java = private wvolid HewMenultemictionPerformed|java.awt.event. otionEvent
- @Eﬂ\jewjﬁame.java Ff TODD add your handling code here:
{E Test Packages JFileChooser chooser = new JFileChooser():
_d Libraries int returnVal = chooser.showOpenbhialog(null) !
_d Test Libraries if (returnWal == JFileChooser.ADPROVE OPTTON)
fileMame = choozer.getlelectedFile() ..getMName () !
System. cut.println("¥ou chose to open this file: " 4+
filelamwes) ;
setTitle (f£ilelame) ;
) =
_} -
= private woid SareMenultemidctionPerformed|jsva.awt.event. ioctionEvent
A ToDD add wour handling code here:
- h
|__—_| FEw
% @param argz the command line arguments
. 1;{,-'
E public static volid mair(3tring args[])
- java.awt . EventQueus. invokelater (new Runnable () | -
@] public woid run() | b
< >
< |»|| 11332 |ns|
MeswsFrame java saved. @
File
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Look In: | java v | |@| (T3] |3 B8] 8=

CollisionDetection ||j Javafpplication20 ] JavaSet
] Javadpplication14 [ Javaapplication22? [ MathServer
[ Javahpplication15 [ Javafpplication® [ UMLProject1
] Javadpplication16 [ JavaEventHandler 3 UMLProject?
[T Javahpplication17 [ JavaFile
] Javadpplication18[] JavaList
[ Javahpplication19 [ JavahMap

File Hame: |

Files of Type: |All Files -

Open Cancel
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Look In: | javafile

CJcvs

|j| Hew.JFrame.form

D New.JFrame.java

File Hame:

Files of Type:

hain. java

All Files

Open

Cancel
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W JavaFile - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help
‘Projects a1 = @ Main. java x MewIFrame.java [ 4 _HE]@
Pﬂ]avaFiIE FE - m
"'@35':"-'“:3 Packages # To change this template, choose Tools | Templates
EI---EBaiavafile % and open the tewmplate in the editor.
e [ Main.java w7
e MewIFrame. java packaoge javatile:
~I[ Test Packages =
_d Libraries R
gl Test Libraries %
* @dauthor wvunglu
=
public olass Main | D
II." Tw —
% @param args the command line arguments
*
/ L
— P - . -
¢ i % 1%:80 [mns|
: Output =
3 | textieedbzhI0@mses1 90pc3. ecn. purdue. edu: fhome shay/afee462b30/projects = | JavaFile (run) x
@ imit: ﬁ
deps-jar:
Created dir: C:hyungluhjawa')JavaFilebbuildhclasses
Compiling z source files to C:hvunglu)javahJavaFile\buildhclasses
compile:
it
¥ou chose to open this file: Main.jawva <:|
W

JavaFile (rumn) |

running. ..

YHL
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#zJavaFile Source | Design | ||b|% & é &:‘u ]Iu ]II:[ H‘E - @ [&=] Menu Item,l'RadlcuBﬁ
...J:Eﬁﬁuurce Packages — Popup Menu
EI""EEI@]'EVHF"E Q The Properties window displays editable settings for the selected components, ¥

> ------ @ Main.java

- E{] MewIFrame.java
~I[ Test Packages
- gl Libraries
gl Test Libraries

File Edit
Mew  Chrl+M
Qpen Cerl+0
T Edit Text
Exit .
Change Yariable Mame ...

Ackion

ackionPerfarmed

|—| Separatar
=l Swing Windows

Dialog
Frame
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YHL
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2] Same Size 3 i H ,
nuBar1 [JMenuBar] St Default Size errarchys . [¥ checkbox
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= nputMetho
H MewMenultem [EMenuIt Enclose In , . . EHList
= | OpentMenulten [JMenul em
[=| saveMenultem [IMenul Mave Up Key » A ¥ Serallbar
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W JavaFile - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

‘Projects 41 = @ Main, java x] MewIFrame.java [ 4 I|E]@
FiavaFile | “ Aln
-{[PlgSource Packag L * @author yunglu B
I‘:;'I----Eaajavafile i
, ______ @ Main. | public class HewdFrame cextends Jjavax.swing.JFramme |
- E’NewJF
@ Test Packages = S%% Creates new form NewIFrame 7 N
_d Librarigs public HewnlFrame (] {
gl Test Libraries initComponents () ;
filelame = "':
¥ =
= private woid setFileHame [} |
JFileChooser chooser = new JFileChooser () :;
int returnVal = chooser.showCpenlDialog(null) :;
if (returnVal == JFileChooser.APDROVE OPTION)
filelame = chooser.getielectedFile ()] .getlame () ;
Jystem. cut.println("You chose to open this f£ile: ™ +
filelame) :
setTitle (filellame) |
*
- }
= S*% Thiz wethod i= called from within the constructor to
* initialize the form.
* WABNING: Do WOT mwodifv this code. The content of this method is
¥ alwavs regenerated by the Form Editor. w
< | y
< | || 2223 |ms|

YHL
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W JavaFile - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help
:Projects 4 = @Main.java x”ﬁﬂ MNew]Frame, java x] |II|E]@
m 1+ |Generated Code] Alm
...%ESDurCEPaEkﬂg = private void HewMernuItemfictionPerformed |java.awt.event.ActionEwent evt) 1
E----Eaaiavafile A ToDD add wour handling code here:
L[] Main.j setFileName (] ;
- @] e IR JTextireal .getText (")
~I[ Test Packages -1
_d Libraries
_d Test Libraries = private void SareMenultemfctionFPerformed (java.awt.event.loctionEvent ewvt)
S TODD add wour handling code here:
if (filelame. length() == 0] {
getFilelame () ;
h
tLry |
FileOutput3tresm fos = new FileCutputStream(f£ilellame) :
fos.write(JTextireal.getText () .getBytes ()]
fos.close () ;! B
} catch (IOException ioe) |
System. cut.println("ICException®™) ;
} -
- h
= private void OpenMernuItemfictionPerformed |java.awt.event.ActionEwent evt)
A ToDD add wour handling code here:
setFilelame () ;
JTextireal .setText (7]
try o bl
< y
< | 3| 1706 |Ins|
@
File
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W JavaFile - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

:Projects 4 =

||f__5| MMain. java x] MewIFrame. java x]

WavaFile |
---@ﬁSuurce Packag
E----Eaﬁjavafile

, ...... @ rain. j

e Mew IR
~I[ Test Packages
- gl Libraries
_d Test Libraties

i
> [

[=l private wvoid OpenMenulItemAictionPerformed (java.awt.event. ActionEvent ewvt)

A4 TODD add your handling code here:
getFilelame () ;

JTextireal .setText (")
try |
FileReader frd = new FileReader (filellame) ;
int ch;
Jtring inltr = "7;
while [jich = frd.readi)) '= -1) {
in3tr 4= (char) ch;

}
JTextireal .setText (in3tr)
frd.close ()
} catech (IOException ioe) |
System. cut.println("IC0Exception'™) ;

= private void ExitMenumItemActionPerformed jsva.awt.event.ActionEvent ewvi)

S TODO add ywour handling code here:
3vatem. exit (0] ;

A S
¥ @param args the commmand line arguments
- *,.-" W
< | >
1706 | Ing |

YHL

File
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To Do

e handle Edit-Undo
= record the latest change for undo

 check whether the current text has been saved before
File-New or File-Open

= keep a flag that indicates the content in the text area has
changed but not saved; reset the flag after the file has
been saved

YHL File 26
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Save and Open File in C++

Modified from the

Main Window - Menus
example in Qt

/home/shay/a/sfwtools/public/qt4.3.0/examples

File
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5 0Ot 4.3: Menus Example - Mozilla Firefox

File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

<E| n = @] "Ij_I‘ | http: {fdoc, brollkech, conng', 3 maimsindows-menus, bkl |'| D‘] |'|

@' Home - All Classes - Main Classes - Grouped Classes - Modules - T R |_ I_T E C H .
Functions

Menus Example

Files:

+ manwindowsinenus/mamnwindow cpp
* manwindowsinenusimanwindow h
+ manwindowsitnenus/main. cpp

The Menmus example demonstrates how menus can be used i1 a tnain window application.

A merm widget can be etther a pull-down menu in a memu bar or a standalone context menu. Pull-down menus are shown by
the et bar when the user clicks on the respective itetn of presses the specified shortcut key, Context menus are usually

mvoked by some special kevboard key or by nght-chicking.

Eile | Edit | Help

Undo Ctrl+Z
Bedo Ctrl+Y

Ly P Y

[aone

YHL File
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YHL

M Menus
File Edit Help

| Choasa a mani apfian, ar sighf-oliich fa fvake a confaxt meants

& conkext menu is available by right-clicking

File
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Edit  Help

Ckel+I
Qper. .. Chrl+r

Chl4s many apfan, ar sEif-cick fo nvoke a confext many
Print... Ckrl+P
Exit Chrl+

Cpen an exisking file

YHL

File
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YHL

QFileDialog: :getOpenFileMame()

e

by Recent
D ocuments

€

Desktop

‘-;-}

ty Documents
by Computer

ey M ebwork,
Flaces

Look jr: | =2 menus

- B eF E2-

|5 debug

IDirelease

) tmp

[Corojeck
[CYSIOnOre
project

4 main, cop

S+ mainwindow, cpp
1] mainwindow.b
Makefile
Makefile . Debug
Makefile Release
MEenUs. pro

File narme: |

Files of type: |4l Files [*]

[~
=l

Open |
Cancel |

File
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YHL

B Menus

File Edit Help

| Invoked File | Open

#ifndef MAIRMTINDCW _H
#define MAINWINDOW _H
#include <QkGui=

class Mainbindow : public Qfainitindow B
1

[

C_OBIECT
public:
Mainiindow);

protected;
woid contextMenuEvent{QZontextMenuEvent *event);

private slots: Z
H | | P Y

File
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Ckel+I
ChplH-C

Invoked File | Mew

Save Chrl+5
Brint. .. Ckrl+P
Exit Chrl+0

Create a new file

YHL

File
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YHL

B Menus

File Edit Help

Irvvoked File | Mew

Second line,

This is an example,

File
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Help

Chrl4+-M
Chrl4+

Chrl+P

Exit Chrl+0

Invoked File | Mew

Save the document to disk

YHL

File
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YHL

QFileDialog: :getSaveFileMame()

D

by Recent
D ocuments

©

Desktop

9

ty Documents
by Computer

ey M ebwork,
Flaces

Save jn; | =2 menus

x| - & e Er

cvs

|5 debug
IDirelease

) tmp

[Corojeck
[CYSIOnOre
project

4 main, cop

S+ mainwindow, cpp
1] mainwindow.b
Makefile
Makefile . Debug
Makefile Release
MEenUs. pro

File narme: |qte:-:ample

Save as type: |.-'1‘-.II Files [*]

[~
=l

Save |
Cancel |

File
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Help

Chrl4+M

Chrlts Invoked File | Save
Print... Chrl+P
Exit Chrl+Q)

Qpen an existing file

YHL

File
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| QFileDialog::getOpenFileName()

Look, in: Ilal MEnus

| é cvs
[)debug

My Recent ICirelease

Cocuments S)tmp

L .cproject

- LCysignare

[projeck

S+ main.cpp

S mainwindow . cop

My Documents rnairmsindon . b
MakeFile

Makefile. Debug

Makefile. Release

My Computer MEnus.pre

gtexample

Deszktop

&

Type: File
Date Modified: 4/27/2008 6:10 PM
by Metwork, File namd Size: 33 bytes

L

Places

Filess of type: |ﬂ|| Files [F]

[~
=l

Open I

REE

Cancel |

7

YHL

File
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B Menus

File Edit Help

Irvoked File | Open

Second line,

This is an example,

File
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& CIC++ - menus/imain.cpp - Eclipse SDK

YHL

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help
@ rairsindow, cpp @ rnairmsindon, b @ mair.cpp £ =08
vE o pHoeptilon version l.U, which can be found at .
*% http:/ www.trolltech.com/products/ gt/ gplexception/ and in the £ile W
#% GPL_EECEPTION.txt in this package.
W
#% In addition, as a special exception, Trolltech, as the =s=ole copyright
% holder for Qt Designer, grants users of the Ot/ Eclipse Integration
*% plug-in the right for the QOt/Eclipse Integration to link to
** functionality provided by Ot Designer and its related libraries.
&
#% Trolltech reserves all rights not expressly granted herein.
W
% This file is provided A3 I3 with WO WARRANTY OF ANY KIND, INCLUDING THE
% WARRANTY OF DESIGH, MERCHANTAEILITY AND FITWESS FOR L PARTICULLAER FPURPOSE.
T w
f'.'f'.".\'f'.'f'.'f‘.'f'.'f‘.'f‘.".’q.'f'.'f'.'f‘.'f'.'f‘.'f‘.'f'.'f‘.'f‘.".’q.'f'.'f'.'f‘.'f'.'f‘.'f‘.".’q.'f'.'f'.'f‘.'f'.'f‘.'f‘.'f'.'f‘.'f‘.".’q.'f'.'f'.'f‘.'f'.'f‘.'f‘.'f'.'f'.'f'.'f'.'f'.'f'.'f‘.'f'.'f‘.'f‘.'f'.'f'.'f\'f\'f'.'f‘.'f‘.'?.'f'.'f'.'?.'f'.'f\'f\'f'.'f\'f\'f\'f\'f\'f\'f\'f‘.‘l‘.ll
Hinclude «<QApplication:
#include "mwainwindow.h®™
int mainiint argc, char *argv[])
i
Qhpplication app (argo, argv]d
MainWindow window:
window.show(] ;
return app.exec(l;
' B
b’
0* "Witahle Smart Insert | 43 34 @)
File
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& CIC++ - menus/imainwindow. h - Eclipse SDK
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

@ rairsindow, cpp @ rnaireaindow, b 53 @ main.cpp

#ifndef MATNWINDOW H
#define MATNWINDOW H
Hinclude <2tGuix
class MainWindow : public QMainWindow
i
0 _OBJECT
public:
HainWindaow() :

protected:
void contextMenuEvent (QContextMenuEvent *ewent):

private slots:
void newFile():
void open|():
void =ave (] :
rvoid print():
void undo () ;
void redo () ;
void cut);
void copy () :
roid paste():
void bold () :
void italic():
void leftAlign():
void rightidligni):
void jJustify():;

wrnid menter il -

* Writable smart Insert | 7

BX]

'

YHL

File
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& CIC++ - menus/imainwindow. h - Eclipse SDK

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

@ rairsindow, cpp @ rnaireaindow, b 53 @ main.cpp

void center():

void =etLineSpacing|() :
void =setParagraphSpacing() ;
void abhout ()

void aboutQt():

private:
rvoid createlcotions():
roid createMenus():
rvoid setFileHame () :

QMenu *f£ileMenu;
OMenu *editMenu:
QOMenu *formatMenu:
QMenu *helpMenu:
QhctionGroup FalighmentGroup:
Qhiction *newlot:
Qhction ¥openlct:
Qiction ¥sawvelct:
QAction *printhot;
Qiction *exitlict:
Qiction *undolct:
Qiction ¥redolct:
QAiction ¥outhot:
Qhction *copyviot:
Qhction ¥pastelot:
Qiction ¥holdict:

Airtdimnm Fditraldicber -

* Writable smart Insert

7

BX]

'

YHL

File
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& CIC++ - menus/imainwindow. h - Eclipse SDK

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

@ rairsindow, cpp @ rnaireaindow, b 53 @ main.cpp
pQactionsroup TallgimentGroup;
QAction *newlkot:

QAhction *openldct:
Qiction ¥savelct:
QAhction ¥Fprinthot:
Qiction ¥exitlct:
Qiction Fundolcot:
Qhction ¥redolct:
Qhiction ¥ocuthot:
QAction *copyAct:
QAhotion *pastelot;
Qiction *holdict:
Qiction ¥italiclhct:
Qhction *leftilignict:
Qhcttion *righthlignict:
Qhction ¥justifyhot:
Qiction ¥oenterlct:
QAhction *setlinelpacingldot;
Qhction *setParagraphldpacinglot:
Qiction *abouthot:
QAiction ¥aboutQthot:
QLabel ¥*infolabel: .
TeE o () different from the example
D8tring filelMame:
b

#Hendif

* Writable smart Insert | 71

B[=1E

'

YHL

File
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& CIC++ - menus/imainwindow.cpp - Eclipse SDK
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

@ mairwindow, cpp 250 @ rnainindow, b @ main.cpp

Hinclude <O0tGuix
Hinclude "mwainwindow.h™

MainWindow: :MainWindow (]
QWidget *widget = new QUidget:
setCentralllidget (widget) ;

QWidget *topFiller = new QUidget:

topFiller-»setiizePolicy(QfizePolicy: tExpanding, QSizePolicy: :Expanding)

textEdit = new QTextEdit():

infolabel = new QLabel (tr ("<i>Choose a menu option, or right-click to ™
rinwvoke & context menu</izTi);

infolabhel->setFramel3tyle (QFranme: i 3tyledPanel | QFrame: i 3unken) :;

infolabel-r>sethligiment (Qt:iilignCenter) ;

QWidget *hottomFiller = new QUidget:
bottomwFiller—->setSizePolicy(QfizePolicy: tExpanding, QSizePolicy: :Expanding) :

OVBoxLayout ¥layout = new VBoxLayout:
layout—->setMargin(s) !
layout—->addiidget (topFiller) :
layout—->addiidget (infolLabel) ;
layout->addilidget (textEdit) ;
layout—>addiidget (bottomFiller) »
widget-r»setLavyout [ layout)

createlotions () ;

mreateMarnn= 0 -

* Writable smart Insert 1:17

B[=1E

YHL

File
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& CIC++ - menus/imainwindow.cpp - Eclipse SDK
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

@ mairwindow, cpp 250 @ rnainindow, b @ main.cpp

widget-r»setLavyout [ layout)

createlotions () ;
createMenus ()

Q3tring message = tr ("L contexXt menu iz avallable by right-clicking™):
statusbar () ->showvMes=zage (message) !
setlindowTitle (tr ("Menus)) 2

setMinirmumIize (160, 160):
resize (430, 320);:
filelName = "";

rvoid MainHindow: :setFileHame (] { <:t:]
fileMame = QFilelialog: :getOpenFileName (this,
tr ("OFilelialog: rgetOpenFilelstme (1 ™)) 2

if |(!fileMame.isEmpty (11 {
infolabel->setText (£ileMName) ;

void MainWindow: : contextMenuEvent (QContextlenuEvent ¥event)
QOMenu menu(this) :
menu.addiction (cutiot)
menu.addbction (copylct) ;
menu.addlction (pastelet)

el evwer laesrent =+ lnhalPa= 0 -

* Writable smart Insert 1:17

{

BX]

Ur%|l<

YHL
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& CIC++ - menus/imainwindow.cpp - Eclipse SDK

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

@ mairwindow, cpp 250 @ rnainindow, b @ main.cpp

void MainWindow: : contextMenuEvrent (OContextMenuEwvent ¥ewvent) |
OMenu menu (this) ;
menu.addiction(cutict) ;
menu.addiction(copyict) ;
menu.addiction (pasteldot)
menu.exec (event->globalFas()):

void MainWindow: :newFile () { <:t:]
setFileMamme () ;

textEdit->clear();
infolLahel->getText (tr ("Invoked <b:File|MNew< =" ;

void MainWindow: :openi)] {
setFilelMNamwe ()
QFile £1(fileName) :
if [(fl.open(QI0Dhevice: :Readinly | QIODevice::Text)) <:t:]
i
QEvteldrray dgha = fl.readbll():
QI3tring txt (cha):
textEdit -> setText (Lxt]:
fl.clazsei(l:
B
infoLahel-rzetText (tr ("Invoked <b>File|Open</hb>™)):

* Writable smart Insert 1:17

54

YHL
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& CIC++ - menus/imainwindow.cpp - Eclipse SDK

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

@ mairwindow, cpp 250 @ rnainindow, b @ main.cpp

void MainWindow: :=save ()] {
fileMame = QFileDialog::getlaveFileMName (this,
Cr("QFilelDialog: igetiaveFilelMN=sane (] 1]
QFile £1 (fileMName) :
if (fl.open(QlI0Device:::lritednly | QIODewvice::Text]]
{
QEtring txt = teXtEdit->toPlainText (] :
fl.writei(txt.Ccolkacii(l):
fl.close():
*
infoLabhel-rzetText (tr ("Invoked <hb>File|3ave</h>"™1);:

rvoid MainWindow: :print () !
infoLabhel-rzetText (tr ("Invoked <b>File|Print</b>™)]:

void MainWindow: :undo ()
infoLabhel-rzetText (tr ("Invoked <hb>Edit|Undo</hb>"™)1);:

void MainWindow: :redo () |
infolahel->getText (tr ("Invoked <b>Edit|Redo< b=")):

void MainWindow: :cut () |
infFrl.ahel—wart Tevwt it i HFTriralred ch=FAGt I rar = Ay -

* Writable smart Insert 1:17

54
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& CIC++ - menus/imainwindow.cpp - Eclipse SDK |'._ E'E'
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

@ mairwindow, cpp 250 @ rnainindow, b @ main.cpp =08

void MainWindow: :setParagraphSpacing ()] { A
infoLahel-rzetText (tr ("Invoked <h:>Edit|Format|3et Paragraph Spacing</b>"11:

void MainWindow: :about (]
infolLahel-rsetText (tr ("Invoked <b>Help| ibout< b)) :
QMezzagebBox: tabout (thi=s, tr("ibout Menu™),
tr ("The <h>Menu</b> examwple shows how to create o
frenu-har menus and context menus. 1) :

void MainWindow: :aboutQt () {
infolLahel->3etText (tr ("Invoked <brHelp| ihout Qt< =1 ;

B
void MainWindow: :createfictions ()] {

newlict = new QALcotion(tr (TeMNew™), this):

newlict-r>setShortout (L ("Cer 14M™) )

newlict-rsetitatusTip (tr ("Create a new £ile™)):

connect (hewhct, JIIGHNAL (triggered ()], this, SLOTinewFile(ll)1:

opendct = new Qictionitri("&0pen...™1, this):

openbct->zet3hortocut (L ("CLE 1407 ) ;2

opendot->zet3tatusTipitr ("Open an existing £ilef™)):

connect (openict, SIGHNLL (trigogered(l)l, thi=, SLOT(openill):

savelct = new Qiction(tr ("&lsvwe™), this):;

SstvrE et ==t S hoart et (rr TR TSR Y . z
0* "Witahle Smart Insert | 117 @)

YHL
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& CIC++ - menus/imainwindow.cpp - Eclipse SDK
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

@ mairwindow, cpp 250 @ rnainindow, b @ main.cpp

lefthlignict->setChecked (true) ;

void MainWindow: :createMenus () {
fileMenu = menubar () ->addMenu (tLr ("&File™) ) :
fileMenu--addiction (newlot)
fileMenu--addiction(openhct)
fileMenu--addiction(savelot)
fileMenu-addiction(printict)
fileMenu-raddleparator () :
fileMenu-raddiction(exitchet) ;

editMenu = menubar () —>addMenu (Lr ("&Edit™) ) ;
editMenu->addiction (undolbot) ;2
editMenu->addiction(redolct)
editMenu->addieparator (]
editMenu-—>raddiction (cuthot) 2
editMenu-raddliction (copylot) ;
editMenu-raddiction (pastelct) ;
editMenu-addieparator (]

helpMenu = menubar () —raddMenu (Lr ("&Help™) ) :
helpMenu--addiction (aboutict) ;
helpMenu-raddiction (aboutQUiot) 2

formatMenu = editMenu->addMenu(tr ("&£Format™) ) :
formatMenu-raddiction (boldbiet) ;

FrarmarMarnn—addictrinmibitaldicdeot) -

* Writable smart Insert 1:17

B[=1E
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Valgrind and Qt



T emacs@DESKTOP

Buffers Files Tools Edit Search Mule C  Help
Hinclude <QtGui -

MainWindow: :MainWindow ()]

/7 int * ptr = new int[10000]; The program doesn't

1 .
:{alnﬁllnduw: t~MainWindow () d O an yt h I n g . -

——(UTnix)-- mainwvindow.cpp [C++) ——Le——A4ll
Hifndef MATINWINDOW H -
fHoefine HﬂIMmIMﬂON:H |
class Mainlindow : public OQMainWindow
{

2 OBJECT
public:

MainWindow () ;

~MainWindow()] ;
Y2

-

——(UThnix)-- mainwindow.h [C)——L1z--4l1l
finclude <QApplication =
ginclude Mwmainwvindow.h® T
int mwain({int argc, char Farcw[])
{

Qhpplication applargc, argy) !

MainWindow window;:

window.show()]

return app.exec|): =l

—— (Unix)—-— main.cpp [C4++)——L1-—-211

Wrote e:/mainwindow.h

YHL File 51
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File Edit View Terminal Tabs Help
[0t ] valgrind --leak-check=yes ./qt valgrind]}

File
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YHL

Fle Edit
=§115=
=§115=
)
=fll5=
=(ll5=
0.1)
==5115==
1400.1)
=§115=
=§115=
1)
=fll5==
=(ll5=

Wiew

by
by

Terminal Tabs Help

Bx4CFRABSB:
Bx4CBB5T8:

Bx4CB66EG:
Ox4CF7F06:

Bx4CBEGDB:

Bx4CBET50:
Bx4CFBLA9:

Bx4C98719:
Bx48F2528:

g slice alloc (in /fusr/lib/libglib-2.0.s0.0.1400.1)
g array sized new (in /fusr/lib/libglib-2.0.50.0.1400.1

g array new (in /usr/lib/libglib-2.0.50.0.1400.1)
g static private set (in /usr/lib/libglib-2.0.s50.8.140

g get filename charsets (in /usr/lib/libglib-2.0.s0.0.

(within /usr/1lib/1ibglib-2.0.50.8.1400.1)
g thread init glib (in /usr/lib/libglib-2.0.50.0.1460.

g thread init (in /usr/lib/libgthread-2.08.s50.0.1480.1)
QEventDispatcherGlibPrivate: :QEventDispatcherGlibPriva

te( GMainContext*) (in /fusr/lib/libQtCore.s0.4.3.2)

==6115==

==6115== LEAK SUMMARY:

==B115==
==f115==
==g115==
=6115=—=
=6115=—=
==(115=

==§115== To see them,

(ot 1§

definitely lost:
indirectly lost:

possibly lost:
still reachable:
suppressed:
Reachable blocks (those to which a pointer was found

rerun with: --leak-check=full --show-re do anyth|ng

358 bytes in & blocks.
572 bytes in 27 blocks.
744 bytes in 3 blocks.
57,431 bytes in 1,982 blocks.
® bytes in 8 blocks.

File

(z report problems
even though the
program doesn't
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V" emacs@DESKTOP
Buffers Files Tools Edit Search Mule C++ Help

# it 1 Ae F 13T A AT 1~ FP

I-Ié.lnl;li;lc.iuw: :I:IainI;I-:i.r.ldDw I m e m O r I eak
} - y

!nt * ptr = new int[10000]:

MainWindow: i~MainWindow ()] {

—— (Mnix)—— mainwindow.cpp [C++)——L4-—-411

#1fne MATWWINDOW H i
#define MAINWINDOU H El
Hinclude <QLGui
class Mainlindow : public OQMainWindow
{

2 OBJECT

public:
MainWindow () ;
~MainWindow()] ;

-
—— (nix)—-— mainwvindow.h [C)——L12-—-2411
int mwain({int argc, char Farcw[])
1

Qhpplication applargc, argy) !
MainWindow window;:
window.show()]

return app.exec|):

—— (Unix)—-— main.cpp [C4++)——L1-—-211

Wrote e:/mainvindow.cpp

YHL File
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Fle Edit
=§129=
1400.1)
=5129=—=
=(l129=—=
1)
==5129==
=§129=

==(129==
==(129==

Wiew

by

by
by

by
by

Terminal

Bx4CBET50:
Ox4CF81A9:

Bx4C98719:
Ox48F2528:
te( GMainContext*) (in /usr/lib/libQtCore.so0.4.3.2)

==6129== 40,000 bytes in

=6129=—=
=6129=—=
==(120=—=
==6129==

at
by
by

Bx4022B9C:
BxE8049EBD:
Bx8049DOE:

==6129== LEAK SUMMARY:

Tabs
Bx4CBEGDB:

Help
g get filename charsets (in fusrflihflihglih—z.B.SD.B.:‘

(within fusr/lib/libglib-2.8.50.8.1480.1)
g thread init glib (in /usr/lib/libglib-2.0.s50.0.14080.

g thread init (in /usr/lib/libgthread-2.08.s50.06.1460.1)
QEventDispatcherGlibPrivate::QEventDispatcherGlibPriva

1 blocks are definitely lost in loss record 76 of 76
operator new[](unsigned) (vg replace malloc.c:195)

MainWindow: :MainWindow() (mainwindow.cpp:6) |
main (main.cpp:6)

==6129==  definitely lost: 40,358 b M E@MOIY leak In

==£129== indirectly lost: 572 byte

==6129== possibly lost: 744 byte I I . I I

==(129== 5till reachable: 57,431 b MaInWIndOW . MaInWIndOW
==£129== suppressed: @ bytes in @ blocks.

==§129== Reachable blocks (those to which a pointer was found) are not shown.

==5129i= To see them, rerun with: --leak-check=full --show-reachable=yes

[0t ] :
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Qt and Valgrind



) Yalgrind - Mozilla Firefox
File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @] ﬁj“ |-p'1 http: /fvalgrind . orgfdocs/manual/fag. html#fag, overruns |‘| [}] '*|valgrind H\]
2
5.2. Why doesn’t Memcheck find the array overruns in this program?
int static[3] !
int main(woid)
{
int stack[5]:
static[5] = .
stack [5] - valgrind does not check
Index out of array bound
}
|_|V
Unfortunately, Memcheck doesn't do bounds checking on static or stack arrays We'd like to, but
it's just not possible to do in a reasonable way that fits with how Memcheck worlks . Sorny. 1
6. Miscellaneous 3

[aone
YHL File




YHL

Suppress False Warnings and
Errors from Valgrind

If you do not want to see "errors"
about the libraries.

File
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5 Qt4-preview-feedback Archive - QT & walgrind - Mozilla Firefox

File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @] g | http:,I',I'Iists.tr-:uIItEu:h.l:-:um,l'qI:4-previE!W-Feedl:uack,l'ztllil?-I:I4,l'l:hrea|:|I:II:IIII43-I| '| [}] '*|valgrind gt

L
Trolltech Home | Otd-preview-feedback Home | Eecent Threads | All Threads | Author | Date m I
Al threads mdex page 1 .

Qtd-preview-feedback Archive, April 2007
QT & valgrind ]

lessage 1 m thread

o Subject QT & valgnnd

* From jeep(@izzoooooom (Jeff Lacky)

* Date Fri, 13 Apr 2007 14:5%:48 -0700 (PDT)

* Delivered-io: qtd-preview-feedback@trolltech com

+ ligt-help: <malto:qid-preview-feedbaclk-request@trolltech com?subject=help>

* Ligt-post <maltoqid-preview-feedback@rolltech com=

+ ligt-subscribe: <mailtoqtd-prewmew-feedback-requesti@trolltech com¥subject=subscrbe>

* List-unsbsoribe; <malto qid-preview-feedback-requesti@trolltech. com?subjectumsubscnbe=

* Fesent-from: qid-preview-teedback@rooooooooooon
* Fgsent-message-id. <Owndt A QED Y1 _HGE@esparsett=

* Fesent-sender: qtd-preview-feedback-request@soonoooooooon
+ 7o qtd-prevew-teedbacki@ooooooooooom

Hi, I was just wondering (g I am runhing mov app through b’

[aone
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) Yalgrind - Mozilla Firefox
File

@

Edit  Wiew  History  Bookmarks  Yahoo!  Tools  Help

- @ - @] ﬁj“ |-p'1 http: /fvalgrind . orgfdocs/manual/fag. html#fag, overruns |‘| [}] '*|valgrind

to the effect? Or maybe just eaderly report any copies of uninitialised memory values?

6.1. | tried writing a supp@iun but it didn't work. Can you write my suppression for me?

Yesl se the ——gen-—suppressions=ves feature to spit out suppressions automatically for you. You
can then edit them if you like, eg. combining similar automatically generated suppressions using
wildcards like v+

If wol really want to werite suppressions by hand, read the manual carefully. Mote particularky that
C++ function names must be mangled (thatis, not demangled).

6.2. With Memcheck’'s memory leak detector, what's the difference between "definitely lost”,
"possibly lost”, "still reachable”, and "suppressed"?

The details are in the Memcheck section of the user manual.
In short:
» "definitely lost" means your program is leaking memory - fix itl

w 'possibly lost" means your prodram is probably leaking memory, unless you're doing funny

>
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Declaration, Definition, Initialization

» declaration: inform the compiler the existence of an
identifier (variable name, function name, class name ...)

« definition: for variable, memory is allocated; for function,
code Is written

* Initialization: assign (default) value to variable

* You should always initialize all variables and objects.
Uninitialized values are a common source for errors.

* Never leave anything uninitialized.

YHL Declaration, Definition, and Initialization



Declaration and Definition

Int xvar: // definition
Int xvar = 4; // definition and initialization

extern int xvar; /[ declaration only in C++
/l defined somewhere else
class Student; /[ declaration in C++
class Student { I/ definition
Int s_id;
Int s_year;
I3
double func(int, float); // declaration
double func(int xval, float yval)
{ return (exp(yval) * xval); } // definition

YHL Declaration, Definition, and Initialization



Declaration before Definition

class Student; // declaration in C++
class Teacher {
list<Student*>t_stud, /I list<Student> causes error since
// Student has not been defined

I3

class Student {
Int s_id;

I3

C ++ initialization:
e primitive types: default value
e oObjects: if no-arg constructor provided

YHL Declaration, Definition, and Initialization



Java and C++

Java

C++

int x; // declare

declare and define

int x = 6:; // declare, define, and
/I Initialize to 6

same

AClass anobj; // declare
/[ null

declare, define, and initialize using
no-arg constructor

syntax error

AClass * objptr; // declared

AClass anobj = new AClass(...)
/I declare, define, initialized

AClass * objptr = new AClass(...);
I/l same

unnecessary

class AClass: // declaration

YHL Declaration, Definition, and Initialization




Default Initialization

C++ Java
bool false boolean false
char "\O' char \u0000
Int 0 Int 0
float 0.0 float 0.0f

object pointer

not applicable

object

no-arg constructor

object

null

YHL
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no-arg constructor

class ClassName {
public: 1
ClassName() {
// no-arg constructor

}

* In C++, If no constructor is provided, the compiler will
automatically provide a no-arg constructor (probably
not what you want)

 If any programmer-provided constructor exists, the
compiler does not add any constructor.
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& CIC++ - objectinitialization/main.cpp - Eclipse SDK
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

|| main.cpp 52 =08

A/DefaultInit. oo C++

H#include <iostreson:>
Hinclude <string:>
using namespace std;

class User f{ o
patio: no-arg constructor

Useri) { nawe = "John Doe": age = 25: } <:| A4E)
Y

int main ()

1
Sfobiject u defined and initialiszed
User u; A1)
Cout << u.name << T " << u.age << endl: S John Doe 25
ffobject ¥p defined and initialized:
Uzer® p = new User(): A4
cout << p-rhname << " " 2g p-rage << endl: A4 John Doe 25
return 0O;

El console 2 *% e F & A BE-5-70
<kerminated = objectinitialization.exe [C/C++ Local Application] C:hywungluteclipselworkspacelobjectinitializationiDebuglobjectinitialization. exe (51708 7:54 PM)
John Doe 25

John Doe 25

0* Writable Smark Insert 20: 2 o CfC++ Indexer
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& Java - Defaultinit/src/defaultinit/DefaultInit. java - Eclipse SDK

File Edit Source Refactor Mavigate Search Runm Project  Window  Help

)| DefaultInit.java 52

déDefaultInit. java \J a.va

package defaultinit:
class User |
private String naae;
private int age:
public Useri() { name = "John Doe™; age = 25; @
L public 3tring to3tring() { return hame + " T 4+ age:
K
class Test |
= public static void wain(String[] args) |
A4 ul declared but not defined:
Tzer ul; /7 [4)
£ Bystem.out.printlni ul ): // ERRCR // (E)
A uE defined and initialized:
Tzer uz = new User(): /7 ()
System.out.println(uz); /7 John Doe 25 // (D)

El console 52 ® % Gl @&

<kerminated = Test [Java Application] C:\Program Filesijavaljrel.s.0_03binkjavaw. exe (May 2, 2003 10:25:15 PM)
John Doe 25

0* Writable Smark Insert 19:1 o CfC++ Indexer

% @-r9- =0
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& Java - Defa J@iIni
File Edit Refd Mavigate Search Run  Project  wWindow Help

C++

P.cpp - Eclipse SDK

|| DefaultInitz.cpp &2 =08

débefaultInitcs oo
H#include <iostreson:>
Hinclude <string:>
using namespace std;
class User |
public:

string name:

int age:

User (] { nsne = "John Doe™r: age = 25: )
Y
class UserGroup {

public:
User chief:
Tzer* p: Sf pointer to Users in the group

int priority:

UgerGroup () { p = 0p priority = 10: 1}
Y
int main ()
{

Tzerzroup udg;

cout << "chisf's nawme: " << ug.chief.name << T A John Doe
<< "chief's age: " << ug.chief.age << ™ ¢ i 25
<< "pointer walus: " << ug.p << T S0
<< "priority lewvel: "™ << ug.priority << endl: A0

return 0O;

0* Writable Smark Insert 272 o CfC++ Indexer
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& Java - Def gl J aV a Defaultinit?. java - Eclipse SDK

File Edit 508 R arch Runm  Project  ‘Window  Help

[J] DefaultInitz. java &2

package defsultinit:
débefaultInits . java
class User |
public Itring name;
public int age:
public User ()] { nawme = "John Doe™: age = Z5; } S5 (L)

s public String toString() { return namwe + " " + age:; } FF (E)

K

class UserGroup |
public 3tring grouplame:
public User chief;
public int priDrityd
public User[] menbers:

= public 3tring to3tring() { /F (2}

return grouplzmne + * " 4+ chief + " " 4 priority + " " 4+ nembers:

class Test |
= public static void wain(3tring[] args) o
UserGroup ug = new UserGroup(l: /7 (D)
Syatem. out.princln(ug) ; S null nall O nall fF(E)

0* Writable Smark Insert 12:25 o CfC++ Indexer

BX]
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& Java - Defa gini C + + H.cpp - Eclipse SDK
File Edit Refd Mavigate Search Run  Project  wWindow Help
|| DefaultInits.cpp &2 =08

SiDefanltInitd. oo
Hinclude <iostresun:

Hinclude <string:>
using namespace std;
class User { S/ (L)
public:
string named
int age:
User (] { name = "John Doe™: age = 25; + A7 0B
Y
class Usercroup § /7 (C)

public:

User chief; /7 (D)

User* p: // pointer to Users in the group FAE)

int priority:

A UserGroup(l & p = 0 prioricy = 10 3 AAF)
Y
int maini() {

UserGroup ug: A7 (3

cout << "chief's nawme: " << ug.chief.name << " S John Doe
<< "gchief's age: " << ug.chief.age << " " S 25
<< "pointer walus: T << ug.p << " S GLAREBLGE
<< "priority lewvel: " << ug.priority << endl: // GLRELGE

return 0O;

0* Writable Smark Insert 717 o CfC++ Indexer
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Fil=  Edit

& Java - Def gl J aV a nit/Defaultinit3. java - Eclipse SDK

S0 R arch Runm  Project  ‘Window  Help

[J] DefaultInits.java &2

package defsultinit:

débefaultInits. java

class User 1

public String hame = "John Doe™; JF (L)
public int age = 2Z5; // (Bl

public String toStrinogi() |
return name + " " 4+ age:;

class Test |

=

public static void wain(3tring[] args) o
Tzer u = new User(): /7 ()
Systew.out.printlniu); // John Doe 25 /7 (D)

‘iritable amart Insert 6 44

CJC++ Indexer

YHL
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& Java - DefaultinitCpp/Defaultinit3.cpp - Eclipse SDK
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

i) DefaultInitd.cpp 50

débefaultInics . co
H#include <iostreson:>
Hinclude <string:>
using namespace std;
class User { S/ (L)

public:
Etring name = "John Doe™: <:t:]
int sge = ZL5:
A4 Useri() { name = "John Doe™: age = 252 + //F (B
Y
class Usercroup § /7 (C)
public:
Uzer chief: 70D
User* p: // pointer to Users in the group FAE)

int priority:

Rl v - ' - —- . T - - " Rl

El console 2 @& =t B-35-70
C-Build [DefaulkInitCpp]

LIIW IR LI . LNCR TN [ LI B I R W) Ll

g++ -00 -g3 -Wall =frmessage-length=0 -HHMD -HMP -MF"DefaultlIniti.d"™ -MNT"DefaultlInits.d"”
—afDefaultIniti.of . /DefaultInic3.cpp™

LADefaultInic3d . eppi?r error: IS0 C++ forhids initialization of mwewber -~ name!
S DefaultInit3.cpp:7: error: making “name' static
.S DefaultInit3.cpp:7: error: inwvalid in-class initialization of static data member of
non-integral type “stdiistring’
SDefaultInit3d.cpp:id: error: IS0 C++ forhids initialization of mewber ~age'
SDhefaultInit3d.cpp:d: error: making “age' static
SDhefaultInit3d.cpp:8: error: IS0 C++ forbhids in-class initialigation of noh-const sStatic

0* [50 C++ forbids. . f mermber “name' | Writable Smark Insert 75 o CfC++ Indexer

B[=1E

on

'

[

54
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& Java - DefaultinitCpp/Defaultinit4.cpp - Eclipse SDK
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

i) DefaultInitd.cpp 52

B L= o |

B[=1E

Ugser () { nswme = "John Doe™: age = 25: } =
Y
class UserGroup {
public:
User chief:
Tzer* p; ¢ pointer to Users in the group
int priority:
UserGroup [ User u, User¥® o, int pr ) {} S1H)
Y
int main ()
i
(%] UserGroup ug; A4 COMPILATICH ERROE AALT <:t:] o
return 0O;
B
v
El cansole 2 @& =t B-35-70
C-Build [DefaulkInitCpp]
Wil 1Li1lilc. ey ML QUL L LI L LT ~
Invoking: Cyguwin C Compiler n
g++ -00 —-g3 -Wall —-frezsage-length=0 -HMD -HMP -MF"DefaultlInitd4.d™ -MNT"DefaultlInitd.dr
—ofDefaultlinitcd.of SDefanltInitd.cpp™
..fDefaultInitd.cpp: In function “int maini)':
../ DefaultInitd.cpp:20: error: no matching function for call to “UserSroup::UserGroupi) '
oS DefaultInitd.cpp:ll: note: candidates are: UserGroup::UserGroup (const UserGroupé)
SefaultInicd.cppila: note: UzerGroup: i UserGroup (User, User®, int)
make: *%* [DefaultInit4.o] Error 1 _
w

* Writable smart Insert | & 13

CJC++ Indexer
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& Java - DefaultinitCpp/DefaultinitClassArray2.cpp - Eclipse SDK
File Edit Refactor

Mavigate Search Run  Project  wWindow  Help

@ DefaultInitClassarray?, cpp &4

using namespace 3std:

class Date |

public:

int d, m, ¥:
Date )

b

{1 d=1; m

class User |

public:

string name:
int age:
Date datelfBirth;

User ()

b

= 1; v = 1970; 1}

{ name = "Zaphod™; age = 10; @

Uszer uGlokhal[10] :
int maini)

i
U=ser
cout
cout
cout
cout

Cout
cout
cout
cout

uLocal[10] :

<
<
i
<

<
L
<
<

uLocal[1]
uLocal[1]
uLocal[1]
uLocal[1]

uzloball[1]
uzlokbal[1]
uzlokbal[1]
uzlohal[1]

return 0O;

=

/¢ global array

// local array

cname << endl; A4 Zaphod
Lage << endl; dé10
.dateldfBirth.v << endl: Ado1970
LdatelfBirth.m << endl; P
Lname << endl; £ Zaphod
Lage << endl; S10
.dAatedfBirth.y << endl: A4 1870
.datedfBirth.m << endl; f001
Writable Smark Insert 9:3

CJC++ Indexer

BX]

(£
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& Java - DefaultinitJavalsrc/defaultinit/ArrayBasic. java - Eclipse SDK

File Edit Source Refactor Mavigate Search Runm Project  Window  Help

|J] ArrayBasic.java 52 =08

package defsultinit:
dédmodified from ArrayBasic. java
class User |

String name;

int age;
public User (3tring nawn, int vvy) { hame = nagn: age = ¥v: 0
L public 3tring to3tring() { return hamwe + " " 4+ age: }

class Test |
= public static void wain(3tring[] args) |
User[] user list = new User([4]:
for (int i = 0; 1 « user list.length; i++)

1 System.out.print (user lisc[i] + " Mj: 1}
A4onull null null null
Syatewm. cut.princln (") /S new lind

String userMNawmwe[] = {"John™, "Marvy®™, "Mark™, Tlmy™):
int userlge[] = {14, 258, 31, 22}:

for (int i = 0; i < user list.length; i++]

{1 user list[i] = mew User (userMNawme[1], wuserdge[i]); 1}
for (int i = 0; 1 « user list.length; i++)

1 Swystem.out.printlniuser list[i]): 1}

0* Writable Smark Insert 16 44 o CfC++ Indexer
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& Java - DefaultinitJavalsrc/defaultinit/ArrayBasic. java - Eclipse SDK
Fil=  Edit

Source  Refactor  Mawvigate Search

|J] ArrayBasic.java 52

package defsultinit:
ddmodified from ArrayBasic.
class User |

String name;

int age;

public User (3tring neagn,

public 3tring tol3tring

Run Project  Window Help
Java
int vv) { name = naw; age = vy, o)

1 4 return narwe + " " 4+ age:

class Test

{

Smark Inserk

= public static void wain(3tring[] args) |
Oser[] user list = new User([4]:
for (int i = 0; 1 « user list.length; i++)
1 Swystem.out.print (user lisc[i] + " M 1}
A4onull null null null
Syatewm. cut.princln (") /S new lind
String userMNawmwe[] = {"John™, "Marvy®™, "Mark™, Tlmy™):

X % EupE & &

16 : 44

El console 2
<kerminated:= Tesk (1) [Java Application] C:\Program Filesijavaljrel .6.0_03\binljavaw.exe (May 3, 2008 11:35:37 AM)
null null null null
John 14
MHary =Z8
Mark 31
my 22
o* YWritable

CJC++ Indexer

W

4 B-ri- =0
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