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FAQs

This document describes how to use more than one Qt version on one machine
and how to use Qt on X11 without a window manager. In addition it explains the
most common source of link errors with Qt. QtX11Qt QtSource

Other frequently asked questions can be found in the
(FAQs) FAQ index  Technical FAQ.

e Link error, complaining about a lack of \c vtbl, \c _vtbl, \c __vtbl or similar
e \c vtbl, \c _wvtbl, \c _ vtbl
e Using different versions of Qt on the same machine
e (Ot
o Developers building for a single version of Qt on Unix - Qt binary
packages

o UnixQt(Building) - Qt(binary packages)
o Developers building for two versions of Qt on Unix - Qt sources
o UnixQt(Building) - Qt(sources)

Using Qt on X11 without a window manager

X11Qt


http://www.trolltech.com/developer/faqs/
http://www.trolltech.com/developer/faqs/technical.html

Link error, complaining about a lack of vtbl, _vtbl,
__vtbl or similar

, vtbl, vtbl,_ vtbl

This indicates that you've included the Q_OBJECT macro in a class declaration
and probably also run the moc, but forgot to link the moc-generated object code
into your executable. See Using the Meta Object Compiler for details on how to
use moc.



Using different versions of Qt on the same machine

Qt programs need the following components of a Qt distribution:
Header files - Compile time

Programmers need to include the Qt header files. The Qt header files are
usually located in the include subdirectory of Qt distributions. Care must
be taken to include the header files of the relevant release of Qt. Those with
a command-line compiler will typically use options such as
/I%QTDIR%\include the relevant release of Qt.

Meta Object Compiler and other tools - Compile time

Programmers need to run moc and other tools such as uic. These tools are
usually located in the bin subdirectory of Qt distributions. Either run
"$QTDIR"/bin/moc and "$QTDIR"/bin/uic or add "$QTDIR"/bin to your
PATH and run moc and uic. If you use gmake the appropriate lines will be
added to your Makefiles so that uic and moc will be executed as required.

Static or shared libraries - Link time

Programmers need to link with the Qt static or shared libraries. The Qt
libraries are usually located in the 1ib subdirectory of Qt distributions. Care
must be taken to link with the libraries of the relevant release of Qt. Those
with a command-line compiler will typically use options such as
/L%QTDIR%\1ib\qt.1lib or -L"$QTDIR"/1lib -1qt provided QTDIR specifies
the relevant release of Qt.

Shared libraries - Run time

Users of programs linked with shared Qt libraries need these same shared
libraries to run these programs. The Qt libraries are usually located in the
1ib subdirectory of Qt distributions. Shared libraries are made available to
programs in places such as C:\windows\system on Windows platforms,
directories listed in file /etc/1d. so.conf on Linux, standard 1ib
directories on Unix, or directories listed in environment variables
LD_LIBRARY_PATH, SHLIB_PATH, or LIBPATH on various Unix flavours. Make



the relevant Qt libraries available using one of these mechanisms.

Qt distributions consist of different files needed at compile time, link time, or
run time. Trolltech distributes Qt in the form of a source package that contain all
these files once they have been built.

Other vendors distribute Qt in the form of binary packages. Binary packages
usually consist of two parts:

e shared libraries in the run time package, usually called qt3.

¢ header files, static libraries, the moc and other tools in the developers' kit,
usually called qt3-dev.

Depending on how you are using Qt, you need to make specific parts of the Qt
distribution available to your programs. Typical situations are described below.

Developers building for a single version of Qt on Unix - Qt binary
packages

You build programs with a single version of Qt, but you still need to run
programs linked with another version of Qt. You are typically a Linux developer
who builds programs for Qt 3.x on a KDE desktop based on Qt 2.x. Qt packages
are usually split into a shared library package with a name like qt and a
developer package with a name like qt-dev. You will need the appropriate
packages:

¢ To build programs you will need the header files, the libraries, the moc and
other tools from Qt 3.x. They are included in the developer package of Qt
3.x (qt3-dev or similar).

e To run programs you will need the shared libraries of Qt 3.x and Qt 2.x.
They are included in the regular packages of Qt 3.x (qt3 or similar) and Qt
2.x (qt2 or similar).

Just install the packages, qt2, qt3, and qt3-dev. You may need to set the
environment variable QTDIR to point to Qt 3.x.

Developers building for two versions of Qt on Unix - Qt sources



You build and run programs for Qt 2.x and Qt 3.x. You will need:

o the header files, the libraries, the moc and other tools from Qt 3.x and Qt
2.x to build programs,

e the shared libraries of Qt 3.x and Qt 2.x to run programs.
Get the source distributions of both Qt 2.x and Qt 3.x.

1. Install and build Qt 2.x and Qt 3.x, usually in /opt or /usr/local. In the
case of /opt:

$ cd /opt

$ gunzip -c \c gqt-x11-2.3.1.tar.gz | tar xf -
$ cd qt-2.3.1

$ setenv QTDIR /opt/qt-2.3.1

$ configure [options]

$ make

$ cd /opt

$ gunzip -c gt-x11-free-3.0.0.tar.gz | tar xf -
$ cd qt-3.0.0

$ setenv QTDIR /opt/qt-3.0.0

$ configure [options]

$ make

2. Make shared libraries available to programs at run time. Either add both
/opt/qt-2.3.1/1ib and /opt/qt-3.0.0/1ib to your environment variable
LD_LIBRARY_PATH or file /etc/1d.so.conf or whataver mechanism you're
using, or make links to the libraries in a standard directory like
/usr/local/lib:

cd /usr/local/lib
In -s /opt/qt-2.
In -s /opt/qt-2.
In -s /opt/qt-2.
1n -s /opt/qt-3.
1n -s /opt/qt-3.

.1/1ib/1ibqt.s0.2 .
.1/1ib/1ibqt-mt.so0.2 .
.1/1ib/1libqutil.so.1 .
.0/1ib/1ibqgt.so0.3 .
.0/1ib/1libqui.so.1 .

OO wWwww

To develop with Qt 2.x use:

setenv QTDIR /opt/qt-2.3.1
setenv PATH ${QTDIR}/bin:${PATH}

To develop with Qt 3.x use:



setenv QTDIR /opt/qt-3.0.0
setenv PATH ${QTDIR}/bin:${PATH}

Setting QTDIR ensures that the proper resources are used, such as the
documentation appropriate to the version of Qt you're using. Also your Makfiles
may refer to "$QTDIR"/include and "$QTDIR"/1ib to include the proper header
files and link with the proper libraries. Setting the PATH ensures that the proper
version of moc and other tools is being used.



Using Qt on X11 without a window manager

When using Qt without a window manager on Unix/X11, you will most likely
experience focus problems. Without a window manager, there is no focus
handling on X11, and no concept of an active window either. If you want your
application to work in such an environment, you have to explicitly mark a
window as active after showing it:

yourWindow->show();
yourWindow->setActiveWindow();

Note that setActiveWindow() won't work if the widget does not become
physically visible during this event cycle. However, without a window manager
running, this is guaranteed to happen. For the curious reader: setActiveWindow()
emulates a window manager by explicitly setting the X Input Focus to a widget's
top level window.
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Window System-specific Notes

Qt is a multiplatform GUI toolkit, so almost the entire API is the same on all
platforms and window systems. If you wish to use platform-specific features,
and still maintain a platform-independent source tree, you should protect the
platform-specific code using the appropriate #ifdef statements (see below).

For information about which platforms are supported by Qt, see the Platform
Notes.


http://www.trolltech.com/products/platforms/

Qu/X11

When compiling for this platform, the macro Q_ws_x11 is defined.

Not documented here. Please contact Trolltech Technical Support if you have
queries.



Qt/Windows

When compiling for this platform, the macro Q_ws_wiN is defined.

Not documented here. Please contact Trolltech Technical Support if you have
queries.



Qt/MacOSX

When compiling for this platform, the macro Q_ws_MAcX is defined.

Not documented here. Please contact Trolltech Technical Support if you have
queries.



Qt/Embedded

When compiling for this platform, the macro Q_ws_qws is defined (the window
system is literally the Qt Window System).

Installation

Qt/Embedded performance tuning

Running Qt/Embedded applications

Porting your applications to Qt/Embedded

Font formats and definitions

Character input (keyboard, pen, ...)

Pointer handling (mouse, pen, ...)

Reduce memory use with the feature definition file
A case study embedding on Cassiopeia
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Qt/X11

rootQt
1.
cd /usr/local
gunzip qt-x11-version.tar.gz #
tar xf qt-x11-version.tar #
/usr/local/qt- version

gt- versionqt
mv qt-version qt
Qt/usr/local/qt
2. .profile.loginshell

QTDIR -- Qt

PATH -- mocQt
MANPATH -- Qt man
LD_LIBRARY_PATH -- Qt

O O O O

.profileshellbashkshzshsh

QTDIR=/usr/local/qt

PATH=$QTDIR/bin:$PATH

MANPATH=$QTDIR/man: $SMANPATH
LD_LIBRARY_PATH=$QTDIR/1ib:$LD_LIBRARY_PATH

export QTDIR PATH MANPATH LD_LIBRARY_PATH

Jloginshellcshtcsh

setenv QTDIR /usr/local/qt
setenv PATH $QTDIR/bin:$PATH
setenv MANPATH $QTDIR/man:$MANPATH



setenv LD_LIBRARY_PATH $QTDIR/1ib:$LD_LIBRARY_PATH

$QTDIR

4. QtQt

./configure

QtGIF./configure -helpPLATFORMS

make

http://www.trolltech.com/platforms/

5. /sbin/ldconfig

can't load library 'libqt.so.2'

gtroot/sbin/ldconfigLD_LIBRARY_PATH

6. HTML/usr/local/qt/doc/html//usr/local/qt/doc/html/index.htmlman
/usr/local/qt/doc/man/

Qt
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Qt/Windows

Qt/Windows
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Installing Qt/Embedded

This installation procedure is written for Linux. It may need to be modified for
other platforms. Linux

Unpack the archive if you have not done so already

1.
cd <anywhere>;
gunzip qt-embedded-VERSION-commercial.tar.gz # uncompress
tar xf qt-embedded-VERSION-commercial.tar # unpack it

Replace VERSION with the Qt/Embedded version number throughout.
Qt/Embedded"VERSION"

This document assumes that the archive is installed as ~/qt -VERSION.
Qt ~/qt-VERSION.

Compile the Qt/Embedded library and examples.

2. Qt/Embedded

cd ~/qt-VERSION

export QTDIR=~/qt-VERSION
./configure

make

The configuration system is designed to allow platform-specific options to
be added, but in general all Linux system which have framebuffer support
can use the "linux-generic-g++" platform. The configuration system also
supports cross-compilers: to build on Linux/x86 for the Linux/MIPSEL
target, you would use:

(configuration system) (framebuffer)Linux"linux-generic-g++"
(configuration system)Linux/x86Linux/MIPSEL

./configure -platform linux-x86-g++ -xplatform linux-mips-g-

Only a small number of configurations are predefined, all much the same.
Configurations files are found in configs/.



Enable framebuffer support.
3. (framebuffer)

You may need to recompile your kernel to enable the framebuffer. This
document does not describe how to do this; the HOWTO-Framebuffer page
contains a short description. (You should see a penguin logo at boot time
when the frame buffer is enabled.)

(framebuffer)(Kernel)

(framebuffer))

For Matrox G100/G200/G400 use the matrox frame buffer driver.
For NVidia TNT cards use the nvidia frame buffer driver.
For Mach64 and most other cards, use the vesafb driver.

o Matrox G100/G200/G400matrox frame buffer

o NVidia TNTnvidia frame buffer

o Mach64vesafb

Note that some cards are only supported in VGA16 mode, this will not
work with the current version of Qt/Embedded, since VGA/16 is not yet
supported. You may need to upgrade your kernel, or even switch to an
experimental kernel.

VGA16VGA/16Qt/Embedded (experimental kernel)

The frame buffer must also be enabled with a boot parameter. See
/usr/src/linux/Documentation/fb for details.
/usr/src/linux/Document

The fbset program, which should be included in Linux distributions, may
be used to switch video modes without rebooting the system. The video
mode active when the server is started will be used. (8-bit modes are still
experimental.) Note: fbset does not work with the vesafb driver.

4. Change permissions.



To run Qt/Embedded, you need write access to the framebuffer device
/dev/fbo.

You also need read access to the mouse device. (Note that /dev/mouse is
normally a symbolic link; the actual mouse device must be readable.)
Qt/Embedded, /dev/fbe  /dev/fbo ( /dev/mouse)

. How to run the demonstration program.

Log into a virtual console and do:

cd ~/qt-VERSION/
./start-demo

. Miscellaneous troubleshooting and known bugs.

Bug
To kill gpm, run the following command as root:
gpmroot:

gpm -k

In some cases, if the server does not work, it will work when run as root.
root

Some example programs may not compile with GCC 2.95.
GCC 2.95

Show processes using the framebuffer:
(framebuffer)(processes):

fuser -v /dev/fbo

Kill such processes:

fuser -vk /dev/fbo

or harsher:



fuser -k -KILL /dev/fbo0

Show existing semaphores:

ipcs

Remove semaphores:

ipcrm

The communication between client and server is done through the named
pipe /tmp/.QtEmbedded; sometimes it may need to be deleted (eg. if you
run Qt/Embedded as root then later as an unprivileged user).

(named pipe)/tmp/.QtEmbedded; rootQt/Embedded

7. Customization.

The Qt/Embedded library can be reduced in size by removing unnecessary
features.
Qt/Embedded

Copyright © 2002 Trolltech Trademarks Qt version 3.0.5
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C++
QQIQ”
C++
QtC++ 12
QtQt
Qt
demo  $QTDIR/examples/demoQt
Qt
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QtQt

Hello World

Qt Qt

. Hello, World!
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Qt —— Hello, World!

= : ><|

Hello warld! h
Hello WorldQt
/************~k********~k~k*****************************************
* %
* % Qt - 2
* *

****************************************************************/

#include <qgapplication.h>
#include <qgpushbutton.h>

int main( int argc, char **argv )
{

QApplication a( argc, argv );

QPushButton hello( "Hello world!", 0 );
hello.resize( 100, 30 );

a.setMainwidget( &hello );
hello.show();
return a.exec();



#include <qapplication.h>
QApplicationQtQApplicationQApplication
#include <qpushbutton.h>
QPushButton

QPushButton

int main( int argc, char **argv )

{
main()Qtmain()QtQt
argc  argvC/C++QtQt
QApplication a( argc, argv );

aQApplicationX-displayQt argv  argc

QtQApplication
QPushButton hello( "Hello world!", 0 );
QApplication
“Hello world!”0

hello.resize( 100, 30 );

10030

a.setMainwidget( &hello );

QApplication::argv()



hello.show();

show()

return a.exec();
main()Qtexec()

exec()Qt
¥



C++makefileQtmakefileQt

gmake -project
gmake

gmake. promakefile make  nmakeVisual Stud



Hellow World!



X-geometry -geol

(111
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/****************************************************************
* %
* *

Qt - 2
* %
****************************************************************/

#include <qgapplication.h>
#include <qgpushbutton.h>
#include <qgfont.h>

int main( int argc, char **argv )

{

QApplication a( argc, argv );

QPushButton quit( "Quit", 0 );
quit.resize( 75, 30 );
gquit.setFont( QFont( "Times", 18, QFont::Bold ) );

QObject::connect( &quit, SIGNAL(clicked()), &a, SLOT(quit()) );
a.setMainwidget( &quit );

quit.show();
return a.exec();



#include <qfont.h>
QFontgfont.hQtX

QPushButton quit( "Quit", 0 );
“Quit”0

quit.resize( 75, 30 );
“Hello world!”

quit.setFont( QFont( "Times", 18, QFont::Bold ) );
Times18

QApplication::setFont()

QObject::connect( &quit, SIGNAL(clicked()), &a, SLOT(quit())

connectQt connect()  QObjectsocketconnect()

QtQObjectQt
QWidgetQObject

quitclicked()aquit()



makefile



connect()

QPushButtonquitQPushButton QButton

[
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Quit

/****************************************************************
* %
* %
Qt - 3
* *

****************************************************************/

#include <qgapplication.h>
#include <qgpushbutton.h>
#include <qgfont.h>
#include <qvbox.h>

int main( int argc, char **argv )
{

QApplication a( argc, argv );

QVBox box;
box.resize( 200, 120 );

QPushButton quit( "Quit", &box );
gquit.setFont( QFont( "Times", 18, QFont::Bold ) );

QObject::connect( &quit, SIGNAL(clicked()), &a, SLOT(quit()) );

a.setMainwidget( &box );
box.show();

return a.exec();



#include <qvbox.h>

gqvbox.h
QVBox box;
QVBox

box.resize( 200, 120 );

120200

QPushButton quit( "Quit", &box );

QPushButton“text”box

QVBox

box.show();

QWidget::sizePolicy()



€€y

makefile



[
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/****************************************************************
* *
* %

Qt - 4
* %
****************************************************************/

#include <qgapplication.h>
#include <qgpushbutton.h>
#include <qgfont.h>

class Mywidget : public Qwidget

{
public:
Mywidget( Qwidget *parent=0, const char *name=0 );

Mywidget::MywWidget( Qwidget *parent, const char *name )
Qwidget( parent, name )
{

setMinimumSize( 200, 120 );
setMaximumSize( 200, 120 );

QPushButton *quit = new QPushButton( "Quit", this, "quit" );
quit->setGeometry( 62, 40, 75, 30 );
gquit->setFont( QFont( "Times", 18, QFont::Bold ) );

connect( quit, SIGNAL(clicked()), qApp, SLOT(quit()) );



int main( int argc, char **argv )

{

QApplication a( argc, argv );

Mywidget w;

w.setGeometry( 100, 100, 200, 120 );
a.setMainwidget( &w );

w.show();

return a.exec();



class Mywidget : public Qwidget

{
public:
Mywidget( Qwidget *parent=0, const char *name=0 );
QWidget
QWidgetQt

Mywidget::MywWidget( Qwidget *parent, const char *name )
: QWidget( parent, name )

parentnameQWidget
{ N
setMinimumSize( 200, 120 );
setMaximumSize( 200, 120 );
QPushButton *quit = new QPushButton( "Quit", this, "quit" );
quit->setGeometry( 62, 40, 75, 30 );
quit->setFont( QFont( "Times", 18, QFont::Bold ) );
“quit)’

quitMyWidgetQtMyWidgetMyWidgetQt

setGeometry()move()resize()

connect( quit, SIGNAL(clicked()), qgApp, SLOT(quit()) );
}

MyWidgetQt GAPP



MyWidgetQtqApp

int main( int argc, char **argv )

{

QApplication a( argc, argv );

Mywidget w;

w.setGeometry( 100, 100, 200, 120 );
a.setMainwidget( &w );

w.show();

return a.exec();



makefile



main()MyWidget

QPushButton

[
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==

k==

/****************************************************************

* *

* % Qt - 5

* %

****************************************************************/

#include
#include
#include
#include
#include

#include

<qgapplication.h>
<gpushbutton.h>
<gslider.h>
<glcdnumber.h>
<qfont.h>

<qvbox.h>

class Mywidget : public QVBox

{
public:

Mywidget( Qwidget *parent=0, const char *name=0 );

I4

MywWidget:

{

:Mywidget( Qwidget *parent, const char *name )
QVBox( parent, name )

QPushButton *quit = new QPushButton( "Quit", this, "quit" );

quit-

>setFont( QFont( "Times", 18, QFont::Bold ) );

connect( quit, SIGNAL(clicked()), qApp, SLOT(quit()) );

QLCDNumber *1cd

QSlider * slider

new QLCDNumber( 2, this, "lcd" );

new QSlider( Horizontal, this, "slider" );

slider->setRange( 0, 99 );
slider->setvalue( 0 );



int

connect( slider, SIGNAL(valueChanged(int)), lcd, SLOT(display(in

main( int argc, char **argv )
QApplication a( argc, argv );

Mywidget w;
a.setMainwidget( &w );
w.show();

return a.exec();



#include <qapplication.h>
#include <qgpushbutton.h>
#include <qslider.h>
#include <qglcdnumber .h>
#include <qfont.h>

#include <qvbox.h>

gslider.hglcdnumber.h

class Mywidget : public QVBox

{
public:
Mywidget( Qwidget *parent=0, const char *name=0 );

4

Mywidget::MywWidget( Qwidget *parent, const char *name )
: QVBox( parent, name )

{

MyWidget QVBoxQWidgetQVBoxQVBoxMyWidget

QLCDNumber *lcd = new QLCDNumber( 2, this, "lcd" );
1cdQLCDNumberLCD this“lcd”

QSlider * slider = new QSlider( Horizontal, this, "slider" )

slider->setRange( 0, 99 );

slider->setValue( 0 );
QSlider0~99099 QSlider::setRange()0

connect( slider, SIGNAL(valueChanged(int)), lcd, SLOT(displa
/- valueChanged()LCDdisplay()

valueChanged()LCDdisplay()

C++C++



LCDLDC

makefile



LCD

QSpinBox

LCD

[
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Q

- X
Quit
7 7 7 7
1 - 1 - 1 - 1 -
| - |_I - |_I - |_I - |
1 - | - 1 - 1 -
| - |_I - |_I - |_I - |
: 5] : LT : 5] : LT
- | - |_I - |_I - |_I -
. LT - ] . LT - ]
=l =1 =l =1

/****************************************************************

* %

**Qt_6

* *

****************************************************************/

#include
#include
#include
#include
#include
#include
#include

<qgapplication.h>
<qgpushbutton.h>
<gslider.h>
<glcdnumber.h>
<qfont.h>
<qvbox.h>
<qgrid.h>

class LCDRange : public QVBox

{
public:

LCDRange( Qwidget *parent=0, const char *name=0 );

iy

LCDRange: :LCDRange( Qwidget *parent, const char *name )

{

QLCDNumber *1cd
QSlider * slider

QVBox( parent, name )

slider->setRange( 0, 99 );
slider->setvalue( 0 );

connect( slider, SIGNAL(valueChanged(int)),

new QLCDNumber( 2,
new QSlider( Horizontal,

this,

IIlCdH );
this, "slider" );

lcd, SLOT(display(in



}

class Mywidget : public QVBox

{
public:
Mywidget( Qwidget *parent=0, const char *name=0 );

I4

MywWidget::MywWidget( Qwidget *parent, const char *name )
: QVBox( parent, name )

{
QPushButton *quit = new QPushButton( "Quit", this, "quit" );
gquit->setFont( QFont( "Times", 18, QFont::Bold ) );
connect( quit, SIGNAL(clicked()), qApp, SLOT(quit()) );
QGrid *grid = new QGrid( 4, this );
for( int r =0 ; r < 4 ; r++ )
for( int ¢ =0 ; c < 4 ; c++ )
(void)new LCDRange( grid );
3
int main( int argc, char **argv )
{

QApplication a( argc, argv );

Mywidget w;
a.setMainwidget( &w );
w.show();

return a.exec();



class LCDRange : public QVBox

{
public:

LCDRange( Qwidget *parent=0, const char *name=0 );
Iy

LCDRangeAPIAPI

LCDRange: : LCDRange( Qwidget *parent, const char *name )
: QVBox( parent, name )

{
QLCDNumber *1lcd = new QLCDNumber( 2, this, "lcd" );
QSlider * slider = new QSlider( Horizontal, this, "slider" )
slider->setRange( 0, 99 );
slider->setValue( 0 );
connect( slider, SIGNAL(valueChanged(int)), lcd, SLOT(displa
¥
MyWidget
class Mywidget : public QVBox
{
public:
Mywidget( Qwidget *parent=0, const char *name=0 );
MyWidgetAPI

Mywidget::MywWidget( Qwidget *parent, const char *name )
: QVBox( parent, name )
{

QPushButton *quit = new QPushButton( "Quit", this, "quit" );
quit->setFont( QFont( "Times", 18, QFont::Bold ) );

connect( quit, SIGNAL(clicked()), qgApp, SLOT(quit()) );
LCDRange“Quit’LCDRange
QGrid *grid = new QGrid( 4, this );
QGridQGridQGrid

for( int r =0 ; r <4 ; r++ )



for( int ¢ = 0 ; ¢ < 4 ; c++ )
(void)new LCDRange( grid );

4*41,CDRangesgridQGrid
b



LCD

makefile
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e t7/lcdrange.hLCDRange
e t7/lcdrange.cppLCDRange
e t7/main.cppMyWidgetmain



t7/Icdrange.h

main.cpp

#ifndef LCDRANGE_H
#define LCDRANGE_H

C#ifndef

#include <qvbox.h>

gqvbox.hLCDRange = QVBox

class QSlider;

class LCDRange :

{
Q_OBJECT
public:

public QVBox

LCDRange( Qwidget *parent=0,

meta object file. Q_OBJECT /

int value() const;
public slots:
void setValue( int );

signals:
void valueChanged( int );

LCDRange

gpushbutton.hqwidget.h

QSlider.cppQSlider

const char *name=0 );

value()LCDRangesetValue()valueChanged()

C++

C++



LCDRangevalueChanged()——

t7/Icdrange.cpp

t6/main.cpp

connect( slider, SIGNAL(valueChanged(int)),
lcd, SLOT(display(int)) );

connect( slider, SIGNAL(valueChanged(int)),
SIGNAL(valueChanged(int)) );

LCDRange

connectvalueChanged()valueChanged

valueChanged()

LCDRangevalueChanged()

——LCDRange::valueChanged()QLCDNumber::display/()

int LCDRange::value() const

{
b

return slider->value();

value()

void LCDRange::setValue( int value )

{
b

slider->setValue( value );

setValue()LCDLCD

t7/main.cpp

LCDRange *previous
for( int r = 0 ; r
for( int ¢ = 0 ;

++ ) {

;o r
<4 ; c+t+ ) {

AN
O O



LCDRange* 1lr = new LCDRange( grid );
if ( previous )
connect( lr, SIGNAL(valueChanged(int)),
previous, SLOT(setValue(int)) );
previous = 1r;

}

main.cppMyWidget16RCDRange
LCDRangevalueChanged()*“”
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t9/lcdrange.hLCDRange
t9/lcdrange.cppLCDRange
t9/cannon.hCannonField
t9/cannon.cppCannonField
t9/main.cppMyWidgetmain



t9/cannon.cpp

void CannonField::paintEvent( QPaintEvent * )

{
QPainter p( this );

QPainter
p.setBrush( blue );

QPainter

p.setPen( NoPen );

QPainterNoPen

p.translate( 0, rect().bottom() );

QPainter::translate()QPainter(0,0)xyy Qt

p.drawPie( QRect(-35, -35, 70, 70), 0, 90*16 );

drawPie()

p.rotate( -ang );

QPainter::rotate()QPainter ang

p.drawRect( QRect(33, -4, 15, 8) );

QPainter::drawRect()

QRect(33, -4, 15, 8)

4



CannonField60(0,0)

int main( int argc, char **argv )

{

Windows

QApplication::setColorSpec( QApplication::CustomColor );
QApplication a( argc, argv );

Qt



QuitQAIlt+Q

makefile
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pixmap

t10/lcdrange.hLCDRange
t10/lcdrange.cppLCDRange
t10/cannon.hCannonField
t10/cannon.cppCannonField
t10/main.cppMyWidgetmain



t10/cannon.h

CannonField

int angle() const { return ang; }
int force() const { return f; }

public slots:
void setAngle( int degrees );
void setForce( int newton );

signals:
void angleChanged( int );
void forceChanged( int );

private:
QRect cannonRect() const;

int ang;
int f;
i
f
t10/cannon.cpp

#include <qpixmap.h>

QPixmap

CannonField::CannonField( Qwidget *parent, const char *name )
: QWidget( parent, name )
{

ang = 45;
f=0;
setPalette( QPalette( QColor( 250, 250, 200) ) );



f0
void CannonField::setAngle( int degrees )

if ( degrees < 5 )
degrees = 5;
if ( degrees > 70 )
degrees = 70;
if ( ang == degrees )
return;
ang = degrees;
repaint( cannonRect(), FALSE );
emit angleChanged( ang );

¥
setAngle()FALSE

void CannonField::setForce( int newton )

{
if ( newton < 0 )
newton = 0,
if ( f == newton )
return;
f = newton;
emit forceChanged( f );

}

setForce()setAngle()

void CannonField::paintEvent( QPaintEvent *e )

{

if ( !e->rect().intersects( cannonRect() ) )
return;

QRect cr = cannonRect();
QPixmap pix( cr.size() );

pixmappixmappixmap

pix.fill( this, cr.topLeft() );

pixmap



QPainter p( &pix );

p.setBrush( blue );
p.setPen( NoPen );
p.translate( 0, pix.height() - 1 );
p.drawPie( QRect( -35,-35, 70, 70 ), 0, 90*16 );
p.rotate( -ang );
p.drawRect( QRect(33, -4, 15, 8) );
p.end();
pixmap
pixmap
p.begin( this );
p.drawPixmap( cr.topLeft(), pix );
CannonFieldpixmap
100%
QRect CannonField::cannonRect() const
{
QRect r( 0, 0, 50, 50 );
r.moveBottomLeft( rect().bottomLeft() );
return r;
¥
50*50

QWidget::rect()0,0

t10/main.cpp

Mywidget::MywWidget( Qwidget *parent, const char *name )
: Qwidget( parent, name )

{
LCDRange *force = new LCDRange( this, "force" );
force->setRange( 10, 50 );
LCDRange

connect( force, SIGNAL(valueChanged(int)),



25

cannonField, SLOT(setForce(int)) );
connect( cannonField, SIGNAL(forceChanged(int)),
force, SLOT(setValue(int)) );

forcecannonField angle
QVBoxLayout *leftBox = new QVBoxLayout;
grid->addLayout( leftBox, 1, 0 );

leftBox->addwidget( angle );
leftBox->addwidget( force );

angle angleforce

force->setValue( 25 );



makefile
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t11/lcdrange.hLCDRange
t11/lcdrange.cppLCDRange
t11/cannon.hCannonField
t11/cannon.cppCannonField
t11/main.cppMyWidgetmain



t11/cannon.h

CannonField

void shoot();

private slots:
void moveShot();

private:
void paintShot( QPainter * );

QRect shotRect() const;

int timercCount;

QTimer * autoShootTimer;
float shoot_ang;

float shoot_f;

iy
timerCount shoot_ang shoot_f

t11/cannon.cpp

#include <math.h>

sin()cos()

CannonField::CannonField( Qwidget *parent, const char *name )
: QWidget( parent, name )
{

ang = 45,



f=0;
timerCount = 0;
autoShootTimer = new QTimer( this, "movement handler" );
connect( autoShootTimer, SIGNAL(timeout()),
this, SLOT(moveShot()) );
shoot_ang = 0;
shoot_f = 0;
setPalette( QPalette( QColor( 250, 250, 200) ) );

QTimer::timeout()moveShot()

void CannonField: :shoot()

{

if ( autoShootTimer->isActive() )
return;

timerCount = 0;

shoot_ang = ang;

shoot_f = f;

autoShootTimer->start( 50 );

timerCount shoot_angshoot_f

void CannonField: :moveShot()

{
QRegion r( shotRect() );

timerCount++;

QRect shotR = shotRect();

if ( shotR.x() > width() || shotR.y() > height() )
autoShootTimer->stop();

else
r = r.unite( QRegion( shotR ) );

repaint( r );

}

moveShot() QTimer50

QRegionshotRect() QRegionshotRect()}——

timerCount



shotRect()QRegion

QRegion

void CannonField::paintEvent( QPaintEvent *e )

{

}

QRect updateR = e->rect();
QPainter p( this );

if ( updateR.intersects( cannonRect() ) )
paintCannon( &p );

if ( autoShootTimer->isActive() &&
updateR.intersects( shotRect() ) )
paintShot( &p );

/paintCannon()/paintShot()

void CannonField::paintShot( QPainter *p )

{

p->setBrush( black );
p->setPen( NoPen );
p->drawRect( shotRect() );

paintCannon()paintEvent()

QRect CannonField::shotRect() const

{

const double gravity = 4;

double time
double velocity
double radians

timerCount / 4.0;
shoot_f;
shoot_ang*3.14159265/180;

double velx
double vely

velocity*cos( radians );
velocity*sin( radians );

double x0 = ( barrelRect.right() + 5 )*cos(radians);
double yoO = ( barrelRect.right() + 5 )*sin(radians);
double x = x0 + velx*time;

double y = y0 + vely*time - 0.5*gravity*time*time;

QRect r = QRect( O, 0, 6, 6 );
r.moveCenter( QPoint( gRound(x), height() - 1 - gRound(y) )
return r;



y6*6

gRound()gglobal.hQtqRound()

t11/main.cpp
class Mywidget: public Qwidget
{
public:
Mywidget( Qwidget *parent=0, const char *name=0 );
Shoot
QPushButton *shoot = new QPushButton( "&Shoot", this,
shoot->setFont( QFont( "Times", 18, QFont::Bold ) );
ShootQuit

"shoot

connect( shoot, SIGNAL(clicked()), cannonField, SLOT(shoot()

Shootclicked()CannonFieldshoot()



The cannon can shoot, but there's nothing to shoot at.

makefile



QPainter::drawEllipse()
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gamebrd.hgamebrd.cpp

CannonField

LCDRange

t13/lcdrange.hLCDRange
t13/lcdrange.cppLCDRange
t13/cannon.hCannonField
t13/cannon.cppCannonField

t13/gamebrd.hGameBoard

t13/gamebrd.cppGameBoard
t13/main.cppMyWidgetmain




t13/lcdrange.h

#include <qwidget.h>

class QSlider;
class QLabel;

class LCDRange : public Qwidget
QWidgetQVBoxQVBox QVBoxLayoutQVBoxLayout

t13/lcdrange.cpp
#include <qlayout.h>

glayout.hAPI

LCDRange: : LCDRange( Qwidget *parent, const char *name )
: QWidget( parent, name )

QWidget
init()

QVBoxLayout * 1 = new QVBoxLayout( this );
QVBoxLayout

1->addwidget( lcd, 1 );

At the top we add the QLCDNumber with a non-zero stretch.

1->addwidget( slider );
1->addwidget( label );

QVBoxLayout = QHBoxLayoutQGridLayout QVBoxQLCDNi



t13/cannon.h

CannonField

bool gameOver() const { return gameEnded; }

TRUEFALSE

void setGameOver();
void restartGame();

setGameOver()restartGame()

void canShoot( bool );

CannonFieldshoot()Shoot

bool gameEnded;

TRUEFALSE

t13/cannon.cpp

gameEnded = FALSE;

void CannonField: :shoot()
{
if ( isShooting() )
return;
timerCount = 0;
shoot_ang = ang;
shoot_f = f;
autoShootTimer->start( 50 );
emit canShoot( FALSE );

}

isShooting()shoot()shootCannonField

void CannonField::setGameOver ()

{
if ( gameEnded )

return;



if ( isShooting() )

autoShootTimer->stop();
gameEnded = TRUE;
repaint();

}

CannonFieldCannonField

void CannonField: :restartGame()

{
if ( isShooting() )
autoShootTimer->stop();
gameEnded = FALSE;
repaint();
emit canShoot( TRUE );
¥

gameEnded
hit()miss()moveShot()canShoot(TRUE)

CannonField::paintEvent()

void CannonField::paintEvent( QPaintEvent *e )
{

QRect updateR = e->rect();

QPainter p( this );

if ( gameEnded ) {
p.setPen( black );
p.setFont( QFont( "Courier", 48, QFont::Bold ) );
p.drawText( rect(), AlignCenter, "Game Over" );

gameEndedTRUE“Game Over”

Courier48UnicodeXQt

if ( updateR.intersects( cannonRect() ) )
paintCannon( &p );

if ( isShooting() && updateR.intersects( shotRect() ) )
paintShot( &p );

if ( !'gameEnded && updateR.intersects( targetRect() ) )
paintTarget( &p );



t13/gamebrd.h

MyWidgetGameBoard

class QPushButton;
class LCDRange;

class QLCDNumber;
class CannonField;

#include "lcdrange.h"
#include "cannon.h"

class GameBoard : public Qwidget
{

Q_OBJECT
public:

GameBoard( Qwidget *parent=0, const char *name=0 );
protected slots:

void fire();

void hit();

void missed();

void newGame();
private:

QLCDNumber *hits;

QLCDNumber *shotsLeft;
CannonField *cannonField;

i¥

QLCDNumbers

t13/gamebrd.cpp

MyWidgetGameBoard

GameBoard

cannonField = new CannonField( this, "cannonField" );

cannonFieldTrolltech “programmor”



connect( cannonField, SIGNAL(hit()),
this, SLOT(hit()) );

connect( cannonField, SIGNAL(missed()),
this, SLOT(missed()) );

CannonFieldhit()missed()

connect( shoot, SIGNAL(clicked()), SLOT(fire()) );

Shootclicked()CannonFieldshoot()

connect( cannonField, SIGNAL(canShoot(bool)),
shoot, SLOT(setEnabled(bool)) );

cannonFieldcanShoot()Shoot

QPushButton *restart
= new QPushButton( "&New Game", this, '"newgame" );
restart->setFont( QFont( "Times", 18, QFont::Bold ) );

connect( restart, SIGNAL(clicked()), this, SLOT(newGame()) )

New GamenewGame()

hits = new QLCDNumber( 2, this, "hits" );
shotsLeft = new QLCDNumber( 2, this, "shotsleft" );
QLabel *hitsL = new QLabel( "HITS", this, "hitsLabel" );
QLabel *shotsLeftL

= new QLabel( "SHOTS LEFT", this, "shotsleftLabel" );

QLabelGameBoardGameBoardQt

QHBoxLayout *topBox = new QHBoxLayout;
grid->addLayout( topBox, 0, 1 );
topBox->addwidget( shoot );
topBox->addwidget( hits );
topBox->addwidget( hitsL );
topBox->addwidget( shotsLeft );
topBox->addwidget( shotsLeftL );
topBox->addStretch( 1 );
topBox->addwidget( restart );



New Game

newGame( ) ;

}

GameBoardnewGame()newGame()

void GameBoard::fire()

{
if ( cannonField->gameOver() || cannonField->isShooting() )
return;
shotsLeft->display( shotsLeft->intValue() - 1 );
cannonField->shoot();
¥

void GameBoard::hit()

{
hits->display( hits->intValue() + 1 );
if ( shotsLeft->intValue() == 0 )
cannonField->setGameOver();
else
cannonField->newTarget();
¥
CannonField

void GameBoard::missed()

{
if ( shotsLeft->intValue() == 0 )

cannonField->setGameOver();

void GameBoard: :newGame()

{
shotsLeft->display( 15 );
hits->display( 0 );
cannonField->restartGame();
cannonField->newTarget();

}

Restart15



t13/main.cpp

MyWidgetmain()



makefile
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t14/lcdrange.hLCDRange
t14/lcdrange.cppLCDRange
t14/cannon.hCannonField
t14/cannon.cppCannonField
t14/gamebrd.hGameBoard
t14/gamebrd.cppGameBoard
t14/main.cppMyWidgetmain



t14/cannon.h

CannonFieldCannonField

protected:
void paintEvent( QPaintEvent * );
void mousePresskEvent( QMouseEvent * );
void mouseMoveEvent( QMouseEvent * );
void mouseReleaseEvent( QMouseEvent * );

CannonField

void paintBarrier( QPainter * );

QRect barrierRect() const;

bool barrelHit( const QPoint & ) const;

bool barrelPressed;

TRUE

t14/cannon.cpp

barrelPressed = FALSE;

} else if ( shotR.x() > width() || shotR.y() > height() ||
shotR.intersects(barrierRect()) ) {

void CannonField: :mousePressEvent( QMouseEvent *e )



if ( e->button() !'= LeftButton )
return;

if ( barrelHit( e->pos() ) )
barrelPressed = TRUE;

¥
Qt
pos()
void CannonField: :mouseMoveEvent( QMouseEvent *e )
if ( !barrelPressed )
return;
QPoint pnt = e->pos();
if ( pnt.x() <=0 )
pnt.setX( 1 );
if ( pnt.y() >= height() )
pnt.setY( height() - 1 );
double rad = atan(((double)rect().bottom()-pnt.y())/pnt.x())
setAngle( gRound ( rad*180/3.14159265 ) );
¥
QUQt
setAngle()

void CannonField::mouseReleaseEvent( QMouseEvent *e )

{
if ( e->button() == LeftButton )
barrelPressed = FALSE;

Qt



if ( updateR.intersects( barrierRect() ) )
paintBarrier( &p );

paintBarrier()paintShot()paintTarget()paintCannon()

void CannonField::paintBarrier( QPainter *p )

{
p->setBrush( yellow );

p->setPen( black );
p->drawRect( barrierRect() );

QRect CannonField::barrierRect() const

{
b

return QRect( 145, height() - 100, 15, 160 );

bool CannonField::barrelHit( const QPoint &p ) const

{
QwWMatrix mtx;

mtx.translate( 0, height() - 1 );
mtx.rotate( -ang );

mtx = mtx.invert();

return barrelRect.contains( mtx.map(p) );

}

TRUEFALSE
QWMatrixgwmatrix.hgpainter.h

QWMatrix  QPainter

paintCannon()

p pTRUE

t14/gamebrd.cpp

#include <gaccel.h>



QAccel

QVBox *box = new QVBox( this, "cannonFrame" );
box->setFrameStyle( QFrame::WinPanel | QFrame::Sunken );
cannonField = new CannonField( box, "cannonField" );

QVBox  cannonField QVBoxCannonField

QAccel *accel = new QAccel( this );

accel->connectItem( accel->insertItem( Key_Enter ),
this, SLOT(fire()) );

accel->connectItem( accel->insertItem( Key_Return ),
this, SLOT(fire()) );

Enterfire()Ctrl+QEnterReturn

accel->connectItem( accel->insertItem( CTRL+Key_Q ),
gApp, SLOT(quit()) );

Ctrl+QAlt+QCtrl+Q
CTRLKey_EnterKey_ReturnKey_QQtQt::Key_Enter
QGridLayout *grid = new QGridLayout( this, 2, 2, 10 );
grid->addwidget( quit, 0, 0 );

grid->addwidget( box, 1, 1 );
grid->setColStretch( 1, 10 );

boxQVBoxCannonField



EnterCannnonField

makefile
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getFont()
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Y

CanvasView
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QCanvas
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main.cpp
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element.h

private:

Element

double m_value;

QColor m_valueColor;

int m_valuePattern;

QString m_label;

QColor m_labelColor;

double m_propoints[2 * MAX_PROPOINTS];

#include
#include
#include
#include

Element

<qcolor.h>
<gnamespace.h>
<qstring.h>
<qvaluevector.h>

QtQt qgcolor.hElement  gnamespace.hQt  Qt

ElementQtgnamespace.hQt  ElementQt  gstring.hQtUnicode
Element  qvaluevector.h

typedef QValueVector<Element> ElementVector;

Qt

QValueVector ElementVec

const double EPSILON = 0.0000001; // > INVALID

class Element

{
public:
enum

enum
enum

Element

{ INVALID = -1 };
{ NO_PROPORTION = -1 };
{ MAX_PROPOINTS = 3 }; //

INVALIDisValid() Element  INVALID



ElementNO _PROPORTION

Xy(x,y)
300400x300/400 = 0.75

MAX_PROPOINTSXY ElementChartForm

Element( double value = INVALID, QColor valueColor = Qt::gra
int valuePattern = Qt::SolidPattern,
const QString& label = QString::null,
QColor labelColor = Qt::black ) {
init( value, valueColor, valuePattern, label, labelColor
for ( int i = 0; i < MAX_PROPOINTS * 2; ++i )
m_propoints[i] = NO_PROPORTION;
}

Elementinit()set()

bool isValid() const { return m_value > EPSILON; }
ElementisValid()

element.cpp

double Element::proX( int index ) const

{
Q_ASSERT(index >= 0 && index < MAX_PROPOINTS);

return m_propoints[2 * index];

}

ElementproX()proY()setProX()setProY() Q_ASSERT



Xy

element.h

Q_EXPORT QTextStream &operator<<( QTextStream&, const Element& )
Q_EXPORT QTextStream &operator>>( QTextStream&, Element& );

Element<<>> Element

element.cpp

#include "element.h"

#include <qstringlist.h>
#include <qtextstream.h>

qtextstream.hgstringlist.h

const char FIELD _SEP = ':';
const char PROPOINT_SEP = ';';
const char XY_SEP = "',"';

20:#ff0000:14:#000000:0.767033,0.412946;0,0.75;0,0:Red :with colons:
70:#00FFff:2:#ffff00:0.450549,0.198661;0.198516,0.125954,0,0.198473:
35:#0000ff:8:#555500:0.10989,0.299107,0.397032,0.562977,;0,0.396947 :E
55:#ffff00:1:#000080:0.0989011,0.625;0.595547,0.312977,0,0.59542:Yel
80:#ffOOff:1:#000000:0.518681,0.694196,;0.794063,0;0,0.793893:Magenta

Element

QTextStream &operator<<( QTextStream &s, const Element &element
{
s << element.value() << FIELD_SEP
<< element.valueColor().name() << FIELD_SEP
<< element.valuePattern() << FIELD_SEP
<< element.labelColor().name() << FIELD_SEP;

for ( int 1 = 0; 1 < Element::MAX_PROPOINTS; ++i ) {
S << element.proX( i ) << XY_SEP << element.proY( i );
s << ( 1 == Element::MAX_PROPOINTS - 1 ? FIELD_SEP : PRC



s << element.label() << '\n';

return s;

XY_SE

QTextStream &operator>>( QTextStream &s, Element &element )
{

QString data = s.readLine();

element.setValue( Element::INVALID );

int errors = 0;
bool ok;

QStringList fields = QStringList::split( FIELD_SEP, data );
if ( fields.count() >= 4 ) {
double value = fields[0].toDouble( &ok );
if ( 'ok )
errors++;
QColor valueColor = QColor( fields[1] );
if ( !'valueColor.isVvalid() )

errors++;
int valuePattern = fields[2].toInt( &ok );
if ( !ok )

errors++;

QColor labelColor = QColor( fields[3] );
if ( 'labelColor.isVvalid() )
errors++;
QStringList propoints = QStringList::split( PROPOINT_SEF
QString label = data.section( FIELD_SEP, 5 );

if ( l'errors ) {
element.set( value, valueColor, valuePattern, label,
int 1 = 0;
for ( QStringlList::iterator point = propoints.begin(
1 < Element::MAX_PROPOINTS && point != propoints
++1, ++point ) {
errors = 0,
QStringList xy = QStringList::split( XY_SEP, *pc
double x = xy[0].toDouble( &ok );
if ('ok || x <= 0.0 || x >= 1.0 )
errors++;
double y = xy[1].toDouble( &ok );
if (('ok || y<=0.0 || y>1.0)
errors++;
if ( errors )
X =y = Element: :NO_PROPORTION;
element.setProX( i, x );



element.setProY( i, vy );

}
}
}
return s;
}
QStringList::split() ~ FIELD
Element::set() INVALIDXY NO_PROPORTION
Element
main.cpp
QtQDataStreamQt

€€
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main.cpp

#include <qapplication.h>
#include "chartform.h"

int main( int argc, char *argv[] )

{
QApplication app( argc, argv );
QString filename;
if ( app.argc() > 1) {
filename = app.argv()[1];
if ( !filename.endsWith( ".cht" ) )
filename = QString::null;
}
ChartForm *cf = new ChartForm( filename );
app.setMainwidget( cf );
cf->show();
app.connect( &app, SIGNAL(lastWindowClosed()), cf, SLOT(file
return app.exec();
¥
main() QApplication  chart mychart.
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chartform.h

class ChartForm: public QMainWindow

{
Q_OBJECT
public:
enum { MAX_ELEMENTS = 100 };
enum { MAX_RECENTFILES =9 }; // 9
enum ChartType { PIE, VERTICAL_BAR, HORIZONTAL_BAR };
enum AddValuesType { NO, YES, AS_PERCENTAGE };

ChartForm( const QString& filename );
~ChartForm();

int chartType() { return m_chartType; }
void setChanged( bool changed = true ) { m_changed = changed
void drawElements();

QPopupMenu *optionsMenu; // canvasview.cpp

private slots:
void fileNew();
void fileOpen();
void fileOpenRecent( int index );
void fileSave();



void fileSaveAs();

void fileSaveAsPixmap();
void filePrint();

void fileQuit();

void optionsSetData();
void updateChartType( QAction *action );
void optionsSetFont();
void optionsSetOptions();
void helpHelp();

void helpAbout();

void helpAboutQt();

void saveOptions();

private:
void init();
void load( const QString& filename );
bool okToClear();
void drawPieChart( const double scales[], double total, int
void drawVerticalBarChart( const double scales[], double tot
void drawHorizontalBarChart( const double scales[], double t

QString valuelLabel( const QString& label, double value, douk
void updateRecentFiles( const QString& filename );

void updateRecentFilesMenu();

void setChartType( ChartType chartType );

QPopupMenu *fileMenu;

QAction *optionsPieChartAction;

QAction *optionsHorizontalBarChartAction;
QAction *optionsVerticalBarChartAction;
QString m_filename;

QStringList m_recentFiles;

QCanvas *m_canvas;

CanvasView *m_canvasView;

bool m_changed;

ElementVector m_elements;

QPrinter *m_printer;

ChartType m_chartType;

AddValuesType m_addValues;

int m_decimalPlaces;

QFont m_font;

iy
QMainWindowchartFormQ_ OBJECTQt

“changed”drawElements()

QCanvas QCanvasView



fileNew( )optionsSetData()

chartform.cpp chartf



chartform.cpp

#include "images/file_new.xpm"
#include "images/file_open.xpm"

#include "images/options_piechart.xpm"

chartimages.xpm



ChartForm: :ChartForm( const QString& filename )
QMainwWindow( ©, O, WDestructiveClose )

QAction *fileNewAction;
QAction *fileOpenAction;
QAction *fileSaveAction;

QAction

QtQAction

fileNewAction = new QAction(
"New Chart", QPixmap( file new ),
"&New'", CTRL+Key_N, this, "new" );
connect( fileNewAction, SIGNAL( activated() ), this, SLOT( f

QActionGroup

QActionGroup *chartGroup = new QActionGroup( this ); // Conn
chartGroup->setExclusive( true );

thisexlusivesetExclusive()

optionsPieChartAction = new QAction(

"Pie Chart", QPixmap( options_piechart ),

"&Pie Chart", CTRL+Key_I, chartGroup, "pie chart" );
optionsPieChartAction->setToggleAction( true );

/setToggleAction(TRUE)

QToolBar* fileTools = new QToolBar( this, "file operations"
fileTools->setlLabel( "File Operations" );
fileNewAction->addTo( fileTools );



QAction

fileOpenAction->addTo( fileTools );
fileSaveAction->addTo( fileTools );

fileMenu = new QPopupMenu( this );
menuBar ()->insertItem( "&File", fileMenu );
fileNewAction->addTo( fileMenu );
fileOpenAction->addTo( fileMenu );
fileSaveAction->addTo( fileMenu );

QSettings settings;
settings.insertSearchPath( QSettings::Windows, WINDOWS_REGIS
int windowwWidth = settings.readNumEntry( APP_KEY + "WindowWi
int windowHeight = settings.readNumEntry( APP_KEY + "WindowH
int windowX = settings.readNumEntry( APP_KEY + "WindowX", O
int windowY = settings.readNumEntry( APP_KEY + "WindowY", O
setChartType( ChartType(

settings.readNumEntry( APP_KEY + "ChartType", int(PI

m_font = QFont( "Helvetica", 18, QFont::Bold );
m_font.fromString(
settings.readEntry( APP_KEY + "Font", m_font.toStrin
for ( int i = ©; i < MAX_RECENTFILES; ++i ) {
QString filename = settings.readEntry( APP_KEY + "File"
QString: :number(
if ( !filename.isEmpty() )
m_recentFiles.push_back( filename );
b
if ( m_recentFiles.count() )
updateRecentFilesMenu();

QSettingsQSettingsinsertSearchPath()Windows #ifdef

readNumEntry()CharType“Font™

QSettings“File1”“File9”updateRecentFilesMenu()

File

connect( chartGroup, SIGNAL( selected(QAction*) ),
this, SLOT( updateChartType(QAction*) ) );

updateChartType()



resize( windowwidth, windowHeight );
move( windowX, windowY );

m_canvas = new QCanvas( this );

m_canvas->resize( width(), height() );

m_canvasView = new CanvasView( m_canvas, &m_elements, this )
setCentralwidget( m_canvasView );

m_canvasView->show();

QCanvas canvasview QCanvasViewQCanvas

if ( !filename.isEmpty() )
load( filename );

else {
init();
m_elements[0].set( 20, red, 14, "Red" );
m_elements[1].set( 70, cyan, 2, "Cyan", darkGreen )

m_elements[2].set( 35, blue, 11, "Blue" );
m_elements[3].set( 55, yellow, 1, "Yellow", darkBlue );
m_elements[4].set( 80, magenta, 1, "Magenta" );
drawElements();

statusBar()->message( "Ready", 2000 );

statusBar()

init()

void ChartForm::init()

init()

{

setCaption( "Chart" );
m_filename = QString::null;
m_changed = false;

Element( Element::INVALID, red );
Element( Element::INVALID, cyan );
Element( Element::INVALID, blue );

m_elements[0]
m_elements[1]
m_elements[2]



QString::null



okToClear()

bool ChartForm::okToClear ()
{
if ( m_changed ) {
QString msg;
if ( m_filename.isEmpty() )
msg = "Unnamed chart ";
else
msg = QString( "Chart '%1'\n" ).arg( m_filename );
msg += "has been changed.";
switch( QMessageBox::information( this, "Chart -- Unsave
msg, "&Save", "Cancel"
0, 1)) {
case 0:
fileSave();
break;
case 1:
default:
return false;
break;
case 2:
break;

}

return true;

¥
okToClear()

fileNew()

void ChartForm::fileNew()

{
if ( okToClear() ) {

init();
drawElements();

}

fileNew()okToClear()



optionsSetData()optionsSetData()

fileOpen()
void ChartForm::fileOpen()
{
if ( 'okToClear() )
return;
QString filename = QFileDialog::getOpenFileName(
QString::null, "Charts (*.cht)", thi
"file open", "Chart -- File Open" );
if ( !filename.isEmpty() )
load( filename );
else
statusBar()->message( "File Open abandoned", 2000 );
}
okToClear() QFileDialog::getOpenFile
fileSaveAs()
void ChartForm::fileSaveAs()
{
QString filename = QFileDialog::getSaveFileName(
QString::null, "Charts (*.cht)", thi
"file save as", "Chart -- File Save
if ( !filename.isEmpty() ) {
int answer = 0;
if ( QFile::exists( filename ) )
answer = QMessageBox: :warning(
this, "Chart -- Overwrite File",
QString( "Overwrite\n\'%1i\'?" ).
arg( filename ),
"&Yes", "&No", QString::null, 1, 1 )
if ( answer == ) {
m_filename = filename;
updateRecentFiles( filename );
fileSave();
return;
}
}
statusBar()->message( "Saving abandoned", 2000 );
}

QFileDialog::getSaveFileName() QMessageBox::warn



QStringList m_recentFiles;

void ChartForm::updateRecentFilesMenu()

{
for ( int i = 0; 1 < MAX_RECENTFILES; ++i ) {
if ( fileMenu->findItem( 1 ) )
fileMenu->removeItem( i );
if ( 1 < int(m_recentFiles.count()) )
fileMenu->insertItem( QString( "&%1 %2" ).
arg( i + 1 ).arg( m_recentFi
this, SLOT( fileOpenRecent(int
0, i),
}
}
updateRecentFiles()

fileOpenRecent()idQtid<0id>=0

void ChartForm: :updateRecentFiles( const QString& filename )

{

if ( m_recentFiles.find( filename ) !'= m_recentFiles.end() )
return;

m_recentFiles.push_back( filename );
if ( m_recentFiles.count() > MAX_RECENTFILES )
m_recentFiles.pop_front();

updateRecentFilesMenu();

}

>9updateRecentFilesMenu()File

void ChartForm::fileOpenRecent( int index )

{
if ( !'okToClear() )
return;
load( m_recentFiles[index] );
¥

fileOpenRecent()idid



void ChartForm::fileQuit()

{
if ( okToClear() ) {

saveOptions();
gApp->exit( 0 );
¥

okToClear()

void ChartForm: :saveOptions()

{
QSettings settings;

settings.insertSearchPath( QSettings::Windows, WINDOWS_REGIS

settings.writeEntry(
settings.writeEntry(
settings.writeEntry(
settings.writeEntry(
settings.writeEntry(
settings.writeEntry(
settings.writeEntry(
settings.writeEntry(
for ( int 1 = 0; i <

QSettings

APP_KEY
APP_KEY
APP_KEY
APP_KEY
APP_KEY
APP_KEY
APP_KEY
APP_KEY

+

+ 4+ + + + +

+

"Windowwidth", width() );
"WindowHeight", height() );
"wWindowX", x() );

"WindowY", y() );
"ChartType", int(m_chartType)
"AddVvalues", int(m_addValues)
"Decimals", m_decimalPlaces )
"Font", m_font.toString() );

int(m_recentFiles.count()); ++1 )
settings.writeEntry( APP_KEY + "File" + QString::number (
m_recentFiles[i] );



void ChartForm::optionsSetOptions()

{

OptionsForm *optionsForm = new OptionsForm( this );
optionsForm->chartTypeComboBox->setCurrentItem( m_chartType
optionsForm->setFont( m_font );

if ( optionsForm->exec() ) {
setChartType( ChartType(
optionsForm->chartTypeComboBox->currentItem()) )
m_font = optionsForm->font();

drawElements();

}

delete optionsForm;

OptionsForm  “’“OK”exec()

void ChartForm::optionsSetData()

{
SetDataForm *setDataForm = new SetDataForm( &m_elements, m_d
if ( setbDataForm->exec() ) {
m_changed = true;
drawElements();
by
delete setDataForm;
¥

SetDataForm  “”“OK”exec()optionsSetDe
changeddrawElements()
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drawElements()

chartform_canvas.cpp



drawElements()

void ChartForm: :drawElements()

{
QCanvasItemList list = m_canvas->alllItems();
for ( QCanvasItemList::iterator it = list.begin(); it != 1lis
delete *it;
drawElements()

// 360 * 16Qt16360x16
int scaleFactor = m_chartType == PIE ? 5760 :
m_chartType == VERTICAL_BAR ? m_canvas->
m_canvas->width();

double biggest = 0.0;

int count = 0;

double total = 0.0;

static double scales[MAX_ELEMENTS];

for ( int i = ©; i < MAX_ELEMENTS; ++i ) {
if ( m_elements[i].isvalid() ) {
double value = m_elements[i].value();
count++;
total += value;
if ( value > biggest )
biggest = value;
scales[i] = m_elements[i].value() * scaleFactor;

}

if ( count ) {
//
for ( int i = ©; i < MAX_ELEMENTS; ++i )
if ( m_elements[i].isVvalid() )
if ( m_chartType == PIE )
scales[i] = (m_elements[i].value() * scaleFa
else
scales[i] = (m_elements[i].value() * scaleFa

switch ( m_chartType ) {
case PIE:



drawPieChart( scales, total, count );
break;

case VERTICAL_BAR:
drawVerticalBarChart( scales, total, count );
break;

case HORIZONTAL_BAR:
drawHorizontalBarChart( scales, total, count );
break;

m_canvas->update();

update()
drawHorizontalBarChart()

Qt

void ChartForm::drawHorizontalBarChart(
const double scales[], double total, int count )
{

double width = m_canvas->width();
double height m_canvas->height();
int proheight int(height / count);
int y = 0;

proheight  yO0

QPen pen;
pen.setStyle( NoPen );

NoPen

for ( int i = ©; i < MAX_ELEMENTS; ++i ) {
if ( m_elements[i].isvalid() ) {
int extent = int(scales[i]);



QCanvasRectangle *rect = new QCanvasRectangle(
0, y, extent, prohei
rect->setBrush( QBrush( m_elements[i].valueColor(),
BrushStyle(m_elements[i].val
rect->setPen( pen );
rect->setzZ( 0 );
rect->show();

QCanvasRectanglex0y0

QString label = m_elements[i].label();
if ( !label.isEmpty() || m_addValues != NO ) {
double proX = m_elements[i].proX( HORIZONTAL_BAR
double proY = m_elements[i].proY( HORIZONTAL_BAR
if ( proX < 0 || proY <0 ) {
proX
proY

0;
y / height;

CanvasTextxy< 0x0y
X,y

label = valuelLabel( label, m_elements[i].value()

valueLabel()valueLabel()

CanvasText *text = new CanvasText( i, label, m_f
text->setColor( m_elements[i].labelColor() );
text->setX( proX * width );

text->setY( proY * height );

text->setz( 1 );

text->show();

m_elements[i].setProX( HORIZONTAL_BAR, proX );
m_elements[i].setProY( HORIZONTAL_BAR, proY );

CanvasTextxyZ1Z0show()xy

}
y += proheight;



QCanvasText

canvastext.h

class CanvasText : public QCanvasText
L
public:

enum { CANVAS_TEXT = 1100 };

CanvasText( int index, QCanvas *canvas )
QCanvasText( canvas ), m_index( index ) {}

CanvasText( int index, const QString& text, QCanvas *canvas
QCanvasText( text, canvas ), m_index( index ) {}
CanvasText( int index, const QString& text, QFont font, QCan

QCanvasText( text, font, canvas ), m_index( index ) {}

int index() const { return m_index; }
void setIndex( int index ) { m_index = index; }

int rtti() const { return CANVAS_TEXT; }

private:
int m_index;
Iy

CanvasText QCanvasText  m_index



QCanvasView

N

canvasview.h

class CanvasView : public QCanvasView

{
Q_OBJECT
public:
CanvasView( QCanvas *canvas, ElementVector *elements,
Qwidget* parent = 0, const char* name = "canvas
WFlags f = 0 )
QCanvasView( canvas, parent, name, f ),
m_elements( elements ) {}
protected:
void viewportResizeEvent( QResizeEvent *e );
void contentsMousePresskEvent( QMouseEvent *e );
void contentsMouseMoveEvent( QMouseEvent *e );
void contentsContextMenuEvent( QContextMenuEvent *e );
private:
QCanvasItem *m_movingItem;
QPoint m_pos;
ElementVector *m_elements;
Iy

QCanvasView

canvasview.cpp

void CanvasView::contentsContextMenuEvent( QContextMenuEvent * )

((ChartForm*)parent())->optionsMenu->exec( QCursor::pos() );



ChartFormexec()

void CanvasView::viewportResizeEvent( QResizeEvent *e )

{

canvas()->resize( e->size().width(), e->size().height() );

((ChartForm*)parent())->drawElements();
¥

drawElements()drawElements()

void CanvasView::contentsMousePressEvent( QMouseEvent *e )

{

QCanvasItemList list = canvas()->collisions( e->pos() );

for ( QCanvasItemList::iterator it = list.begin(); it
if ( (*it)->rtti() == CanvasText::CANVAS_TEXT ) {
m_movingItem = *it;
m_pos = e->pos();
return;

}

m_movingItem = 0O;

€€y

void CanvasView::contentsMouseMoveEvent( QMouseEvent *e )
{
if ( m_movingItem ) {
QPoint offset = e->pos() - m_pos;
m_movingItem->moveBy( offset.x(), offset.y() );
m_pos = e->pos();
ChartForm *form = (ChartForm*)parent();
form->setChanged( true );
int chartType = form->chartType();
CanvasText *item = (CanvasText*)m_movingItem;
int i = item->index();

1= 1is

(*m_elements)[i].setProX( chartType, item->x() / canvas(
(*m_elements)[i].setProY( chartType, item->y() / canvas(

canvas()->update();



setChanged()xyxy

update()
QCanvas QCanvasViewshow() QCanvas::update()
QCanva QCanvasRectangleQCanv
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void ChartForm::load( const QString& filename )
{
QFile file( filename );
if ( !file.open( IO_ReadOnly ) ) {
statusBar()->message( QString( "Failed to load \'%1\'" )
arg( filename ), 2000 );
return;

}

init(),; //
m_filename = filename;
QTextStream ts( &file );
Element element;
int errors = 0;
int 1 = 0;
while ( !'ts.eof() ) {
ts >> element;
if ( element.isValid() )
m_elements[i++] = element;

file.close();

setCaption( QString( "Chart -- %1" ).arg( filename ) );
updateRecentFiles( filename );

drawElements();
m_changed = false;



void ChartForm::fileSave()

{

QFile file( m_filename );
if ( !'file.open( IO_WriteOnly ) ) {
statusBar()->message( QString( "Failed to save \'%1\'" )
arg( m_filename ), 2000 );
return;
}
QTextStream ts( &file );
for ( int i = ©; i < MAX_ELEMENTS; ++i )
if ( m_elements[i].isValid() )
ts << m_elements[i];

file.close();
setCaption( QString( "Chart -- %1" ).arg( m_filename ) );

statusBar()->message( QString( "Saved \'%1\'" ).arg( m_filen
m_changed = false;

« || »
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setdataform.h

class SetDataForm: public QDialog

{
Q_OBJECT
public:

SetDataForm( ElementVector *elements, int decimalPlaces,

public slots:

Qwidget *parent

0,

const char *name = "set da

bool modal = TRUE, WFlags f = 0 );
~SetDataForm() {}

void setColor();

void setColor( int row, int col );

void currentChanged( int row, int col );
void valueChanged( int row, int col );

protected slots:

void accept();

private:



QTable *table;

QPushButton *colorPushButton;
QPushButton *okPushButton;
QPushButton *cancelPushButton;

protected:
QVBoxLayout *tableButtonBox;
QHBoxLayout *buttonBox;

private:

ElementVector *m_elements;
int m_decimalPlaces;

i¥

€€y

setdataform.cpp

#include "images/pattern0l1.xpm"
#include "images/pattern02.xpm"

. XPMQt



SetDataForm: :SetDataForm( ElementVector *elements, int decimalPl
Qwidget* parent, const char* name,
bool modal, WFlags f )

: QDialog( parent, name, modal, f )

m_elements = elements;
m_decimalPlaces = decimalPlaces;

QDialogSetDataForm

setCaption( "Chart -- Set Data" );
resize( 540, 440 );

tableButtonBox = new QVBoxLayout( this, 11, 6, "table button

tableButtonBox

table = new QTable( this, "data table" );
table->setNumCols( 5 );

table->setNumRows( ChartForm: :MAX_ELEMENTS );
table->setColumnReadOnly( 1, true );
table->setColumnReadOnly( 2, true );
table->setColumnReadOnly( 4, true );
table->setColumnwidth( 0, 80 );
table->setColumnwidth( 1, 60 ); // Columns 1 and 4 must be e
table->setColumnwidth( 2, 60 );
table->setColumnwidth( 3, 200 );
table->setColumnwidth( 4, 60 );

QHeader *th = table->horizontalHeader();
th->setlLabel( 0, "value" );

th->setLabel( 1, "Color" );

th->setLabel( 2, "Pattern" );

th->setLabel( 3, "Label" );

th->setLabel( 4, "Color" );
tableButtonBox->addwidget( table );

QTableColortableButtonBox

buttonBox = new QHBoxLayout( O, 0, 6, "button box layout" );



colorPushButton = new QPushButton( this, "color button" );
colorPushButton->setText( "&Color..." );
colorPushButton->setEnabled( false );
buttonBox->addwWidget( colorPushButton );

colorbuttonBox

QSpacerItem *spacer = new QSpacerItem( 0, 0, QSizePolicy::Ex
QSizePolicy: :Mi
buttonBox->addItem( spacer );

colorOKCancelbuttonBox

okPushButton = new QPushButton( this, "ok button" );
okPushButton->setText( "OK" );
okPushButton->setDefault( TRUE );
buttonBox->addwWidget( okPushButton );

cancelPushButton = new QPushButton( this, "cancel button" );
cancelPushButton->setText( "Cancel" );
cancelPushButton->setAccel( Key_Escape );
buttonBox->addwidget( cancelPushButton );

OKCancelbuttonBoxOKCancel

tableButtonBox->addLayout( buttonBox );

buttonBoxtableButtonBox

connect( table, SIGNAL( clicked(int,int,int,const QPoint&) )
this, SLOT( setColor(int,int) ) );
connect( table, SIGNAL( currentChanged(int,int) ),
this, SLOT( currentChanged(int,int) ) );
connect( table, SIGNAL( valueChanged(int,int) ),
this, SLOT( valueChanged(int,int) ) );
connect( colorPushButton, SIGNAL( clicked() ), this, SLOT( s
connect( okPushButton, SIGNAL( clicked() ), this, SLOT( acce
connect( cancelPushButton, SIGNAL( clicked() ), this, SLOT(

e setColor()
o QTablecurrentChanged()currentChanged()color/
¢ valueChanged()valueChanged()



e ColorsetColor()
e OKaccept()
e Cancel QDialogreject()

OValue

QPixmap patterns[MAX_PATTERNS];
patterns[@] = QPixmap( pattern@l );
patterns[1] = QPixmap( pattern@2 );

patterns

QRect rect = table->cellRect( 0, 1 );
QPixmap pix( rect.width(), rect.height() );

for ( int 1 = 0; i < ChartForm::MAX_ELEMENTS; ++i ) {
Element element = (*m_elements)[i];

if ( element.isValid() )
table->setText(
i, o,
QString( "%1" ).arg( element.value(), 0, 'f',
m_decimalPlaces ) );

QColor color = element.valueColor();
pix.fill( color );

table->setPixmap( i, 1, pix );
table->setText( 1, 1, color.name() );

QComboBox *combobox = new QComboBox;

for ( int j = ©; j < MAX_PATTERNS; ++j )
combobox->insertItem( patterns[j] );

combobox->setCurrentItem( element.valuePattern() - 1 );

table->setCellwidget( i, 2, combobox );

table->setText( 1, 3, element.label() );

color = element.labelColor();
pix.fill( color );

table->setPixmap( i, 4, pix );
table->setText( 1, 4, color.name() );



void SetDataForm::currentChanged( int row, int col )
{
colorPushButton->setEnabled( col == 1 || col == 4 );
if (col == 2 )
((QComboBox*)table->cellwidget( row, col ))->popup();
}

currentChanged()14colorPushButton

void SetDataForm::valueChanged( int row, int col )
{
if (col == 0 ) {
bool ok;
double d = table->text( row, col ).toDouble( &ok );
if ( ok && d > EPSILON )
table->setText(
row, col, QString( "%1" ).arg(
d, 0, 'f', m_decimalPlaces ) );
else
table->setText( row, col, table->text( row, col ) +

void SetDataForm::setColor()

{
setColor( table->currentRow(), table->currentColumn() );
table->setFocus();
¥
ColorsetColor()

void SetDataForm::setColor( int row, int col )

{
if ('(col =1 || col ==4 ) )
return;

QColor color = QColorDialog::getColor(
QColor( table->text( row, col ) ),
this, "color dialog" );



if ( color.isvalid() ) {
QPixmap pix = table->pixmap( row, col );
pix.fill( color );
table->setPixmap( row, col, pix );
table->setText( row, col, color.name() );

QColorDialog::getColc

void SetDataForm::accept()
{
bool ok;
for ( int 1 = 0; i < ChartForm::MAX_ELEMENTS; ++i ) {
Element &element = (*m_elements)[1];
double d = table->text( i, 0 ).toDouble( &ok );
if ( ok )
element.setValue( d );
else
element.setValue( Element::INVALID );
element.setValueColor( QColor( table->text( i, 1 ) ) );
element.setValuePattern(
((QComboBox*)table->cellwidget( i, 2 ))->current
element.setLabel( table->text( i, 3 ) );
element.setLabelColor( QColor( table->text( i, 4 ) ) );

b
QDialog: :accept();
OK
QDialog::accept()

« || »
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4 Chart — Options 2 B

— Show Yalues
= Mo

= Yes

& As Percentage

Cecimal Places 1 i’

Ok Cancel |

optionsform.h

class OptionsForm : public QDialog

{
Q_OBJECT
public:
OptionsForm( Qwidget* parent = 0, const char* name = "option

bool modal = FALSE, WFlags f = 0 );
~OptionsForm() {}

QFont font() const { return m_font; }
void setFont( QFont font );

QLabel *chartTypeTextlLabel;

QComboBox *chartTypeComboBox;
QPushButton *fontPushButton;

QLabel *fontTextLabel;

QFrame *addValuesFrame;

QButtonGroup *addValuesButtonGroup;
QRadioButton *noRadioButton;
QRadioButton *yesRadioButton;
QRadioButton *asPercentageRadioButton;



QLabel *decimalPlacesTextlLabel;
QSpinBox *decimalPlacesSpinBox;
QPushButton *okPushButton;

QPushButton *cancelPushButton;

protected slots:
void chooseFont();

protected:
QVBoxLayout *optionsFormLayout;
QHBoxLayout *chartTypelLayout;
QHBoxLayout *fontLayout;
QVBoxLayout *addValuesFramelLayout;
QVBoxLayout *addValuesButtonGrouplLayout;
QHBoxLayout *decimalPlaceslLayout;
QHBoxLayout *buttonsLayout;

private:
QFont m_font;
Iy

€€IY¢¢

optionsform.cpp

#include "images/options_horizontalbarchart.xpm"
#include "images/options_piechart.xpm"
#include "images/options_verticalbarchart.xpm"



OptionsForm: :OptionsForm( Qwidget* parent, const char* name,
bool modal, WFlags f )
QDbialog( parent, name, modal, f )

setCaption( "Chart -- Options" );
resize( 320, 290 );

QDialog

optionsFormLayout = new QVBoxLayout( this, 11, 6 );

chartTypeLayout = new QHBoxLayout( ©, O, 6 );

chartTypeTextLabel = new QLabel( "&Chart Type", this );
chartTypelLayout->addwidget( chartTypeTextLabel );

chartTypeComboBox = new QComboBox( false, this );
chartTypeComboBox->insertItem( QPixmap( options_piechart ),
chartTypeComboBox->insertItem( QPixmap( options_verticalbarc
"Vertical Bar Chart" );
chartTypeComboBox->insertItem( QPixmap( options_horizontalba
"Horizontal Bar Chart" );
chartTypelLayout->addwWidget( chartTypeComboBox );
optionsFormLayout->addLayout( chartTypeLayout );

fontLayout = new QHBoxLayout( 0, O, 6 );

fontPushButton = new QPushButton( "&Font...", this );
fontLayout->addwidget( fontPushButton );
QSpacerItem* spacer = new QSpacerItem( 0, 0O,
QSizePolicy: :Expandin
QSizePolicy: :Minimum
fontLayout->addItem( spacer );

fontTextLabel = new QLabel( this ); // setFont()



Qt“NO”

fontLayout->addwidget( fontTextLabel );
optionsFormLayout->addLayout( fontLayout );

addvaluesFrame = new QFrame( this );
addvValuesFrame->setFrameShape( QFrame::StyledPanel );
addvValuesFrame->setFrameShadow( QFrame::Sunken );
addvaluesFrameLayout = new QVBoxLayout( addValuesFrame, 11,

addvValuesButtonGroup = new QButtonGroup( "Show Values", addv
addvaluesButtonGroup->setColumnLayout(®, Qt::Vertical );
addvValuesButtonGroup->layout()->setSpacing( 6 );
addvValuesButtonGroup->layout()->setMargin( 11 );
addvValuesButtonGroupLayout = new QVBoxLayout (
addvaluesButtonGroup->1la
addvaluesButtonGroupLayout->setAlignment( Qt::AlignTop );

noRadioButton = new QRadioButton( "&No", addValuesButtonGrou
noRadioButton->setChecked( true );
addvValuesButtonGrouplLayout->addWidget( noRadioButton );

yesRadioButton = new QRadioButton( "&Yes", addValuesButtonGr
addvValuesButtonGrouplLayout->addwWwidget( yesRadioButton );

asPercentageRadioButton = new QRadioButton( "As &Percentage"
addvaluesButtonC

addvValuesButtonGrouplLayout->addwWidget( asPercentageRadioButt

addvValuesFramelLayout->addwidget( addvaluesButtonGroup );

connect( fontPushButton, SIGNAL( clicked() ), this, SLOT( ch
connect( okPushButton, SIGNAL( clicked() ), this, SLOT( acce
connect( cancelPushButton, SIGNAL( clicked() ), this, SLOT(

1. chooseFont()

2. OK

QDialog::accept()

3. Cancel QDialog::reject()



chartTypeTextLabel->setBuddy( chartTypeComboBox );
decimalPlacesTextlLabel->setBuddy( decimalPlacesSpinBox );

setBuddy()



void OptionsForm::chooseFont()

{
bool ok;
QFont font = QFontDialog::getFont( &ok, m_font, this );
if ( ok )
setFont( font );
¥
Font QFontDialog::getFont()setF
void OptionsForm::setFont( QFont font )
{
QString label = font.family() + " " +
QString: :number( font.pointSize() ) + "pt";
if ( font.bold() )
label += " Bold";
if ( font.italic() )
label += " Italic";
fontTextLabel->setText( label );
m_font = font;
¥

m_fontchooseFont()

« Taking Data | | »
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chart.pro

TEMPLATE = app
CONFIG += warn_on

HEADERS +=

SOURCES +=

MakefileMakefile

element.h \
canvastext.h \
canvasview.h \
chartform.h \
optionsform.h \
setdataform.h
element.cpp \
canvasview.cpp \
chartform.cpp \
chartform_canvas.cpp \
chartform_files.cpp \
optionsform.cpp \
setdataform.cpp \
main.cpp

gmake -o Makefile chart.pro

« || »
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chartQtQt

QtQt  main.cpp.prc
chart

QValidator

« | »
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Examples

Qt ships with lots of small and some medium-sized example programs that teach
you how to implement various tasks with Qt. Most of them will show how to use
a certain class or module, others aim at programming techniques and Qt basics,
and some of them simply want to show you what's possible.

Note that most of the examples assume that you have some experience with C++
and Qt and therefore are not commented extensively. If you are interested in a
line-by-line coverage please refer to the step-by-step examples.



Qt Base Classes: Assorted Examples

e QAction and QActionGroup
e QFont, QFontMetrics, QFontInfo and QFontDatabase
e QProcess



Qt Modules: Assorted Examples

XML examples
Network examples
OpenGL examples
Table examples
SQL examples



Qt Extensions: Assorted Examples

e Qt-based plugins for web browsers
e Xt/Motif support extension



Miscellaneous Examples

Analog Clock

Simple Addressbook

Biff (UNIX only)

Buttons and Groupboxes
Canvas Example

Listviews with Checkable Items
Cursors

Customized Layoutmanager
Digital Clock

Qt Demo

Painting on the Desktop

A Directory Browser

Drag and Drop

Draw Demo

Connect the Points

Simple Filemanager

A Rectangle Draw "Benchmark"
Hello, World

Simple HTML Help Browser
Internationalization

Iconview

Layout Managers

Conway's Game of Life

Line Edits

Listbox Example

Listboxes and Comboboxes
Listviews

A MDI Application

Using menus

Movies or the Story of the Animated GIF file



Picture

Popup Widgets

Progress Bar and Dialog Example
Progress Bar

QDir

Font Displayer

QMag

A Tiny QTL Example

Simple HTML Browser
Range controls

Richtext

Rot13

Simple Painting Application
Scrollview

Show Image

A Complete Application Window
Drag and Drop (Simple)
Sound Example

Splitter

Tabdialog

Tablet Example

Tetrix

Text Edit Example

Themes (Styles)

Tic Tac Toe

Advanced use of tool tips
Widgets Example

Wizard

Transformed Graphics Demo
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Step-by-step Examples

Step-by-step examples provide a careful explanation of example code.

The covered example programs usually show how to use certain classes or deal
with programming techniques and Qt basics.

These examples are especially aimed at Qt novices and less experienced
programmers and try to make learning Qt as painless as possible.

Walkthrough: A Tiny Editor Illustrating QActionGroup

A Complete Canvas Application

Walkthrough: A Simple Application with Actions
Walkthrough: A Simple Application

Walkthrough: A simple QFont demonstration

Walkthrough: Using SAX2 features with the Qt XML classes
Walkthrough: How to use the Qt SAX2 classes
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A QAccel

QAccessible
QAccessibleInterface
QAccessibleObject
QAction
QActionGroup
QApplication
QAsciiCache
QAsciiCachelterator
QAsciiDict
QAsciiDictlterator
B QBitArray

QBitmap

QBitVal
QBoxLayout
QBrush

QBuffer

QButton
QButtonGroup
QByteArray

C QCache

QCachelterator
QCanvas
QCanvasEllipse
QCanvasltem
QCanvasltemList
QCanvasLine
QCanvasPixmap

Qt

Qt.

QDockWindow
QDomAttr
QDomCDATASection
QDomCharacterData
QDomComment
QDomDocument
QDomDocumentFragment
QDomDocumentType
QDomElement
QDomEntity
QDomEntityReference
QDomImplementation
QDomNamedNodeMap
QDomNode
QDomNodeList
QDomNotation

QDomProcessingInstruction

QDomText
QDoubleValidator
QDragEnterEvent
QDragLeaveEvent
QDragMoveEvent
QDragObject
QDropEvent

E QEditorFactory

QErrorMessage
QEucJpCodec
QEucKrCodec

QImageFormatPlug
QImageFormatType
QImagelO
QIMEvent
QInputDialog
QIntCache
QIntCachelterator
QIntDict
QIntDictIterator
QIntValidator
QIODevice

J QJisCodec

K QKeyEvent

QKeySequence

L QLabel
QLayout
QLayoutltem
QLayoutlterator
QLCDNumber
QLibrary
QLineEdit
QListBox
QListBoxItem
QListBoxPixmap
QListBoxText
QListView
QListViewltem
QListViewltemltere



QCanvasPixmapArray  QEvent QLocalFs

QCanvasPolygon F QFile QLock
QCanvasPolygonalltem QFileDialog M QMainWindow
QCanvasRectangle QFilelconProvider QMap
QCanvasSpline QFilelnfo QMapConstlterator
QCanvasSprite QFilePreview QMaplterator
QCanvasText QFocusData QMemArray
QCanvasView QFocusEvent QMenuBar
QCDEStyle QFont QMenuData
QChar QFontDatabase QMessageBox
QCharRef QFontDialog QMetaObject
QCheckBox QFontInfo QMetaProperty
QCheckListItem QFontManager QMimeSource
QCheckTableltem QFontMetrics QMimeSourceFactc
QChildEvent QFrame QMotifPlusStyle
QClipboard QFtp QMotifStyle
QCloseEvent G QGb18030Codec QMouseEvent
QColor QGbkCodec QMoveEvent
QColorDialog QGL QMovie
QColorDrag QGLayoutlterator QMutex
QColorGroup QGLColormap N QNetworkOperatio1
QComboBox QGLContext QNetworkProtocol
QComboTableltem QGLFormat QNPInstance *
QCommonStyle QGLWidget QNPlugin *
QConstString QGrid QNPStream *
QContextMenuEvent QGridLayout QNPWidget *
QCopChannel QGridView O QObject
QCString QGroupBox QObjectCleanupHa
QCursor QGuardedPtr QObjectList
QCustomEvent H QHBox QObjectListlt
QCustomMenultem QHBoxLayout P QPaintDevice

D QDataBrowser QHButtonGroup QPaintDeviceMetri

QDataStream QHeader QPainter



QDataTable QHebrewCodec QPaintEvent
QDataView QHGroupBox QPair
QDate QHideEvent QPalette
QDateEdit QHostAddress QPen
QDateTime QHttp QPicture
QDateTimeEdit I QIconDrag QPixmap
QDesktopWidget QIconDragltem QPixmapCache
QDial QIconSet QPlatinumStyle
QDialog QIconView QPNGImagePacker
QDict QIconViewltem QPoint
QDictlterator QImage QPointArray
QDir QImageConsumer QPopupMenu
QDirectPainter QImageDecoder QPrinter
QDns QImageDrag QProcess
QDockArea QImageFormat QProgressBar

* NSPluginXt/Motif
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Qt

QtXML Qt

A QAction QFileDialog QMessageBox QSlider
QApplication QFont QMovie QSound

B QButtonGroup  QFontDialog N QNetworkProtocol QSpinBox

C QCanvas G QGLWidget O QObject QSplitter
QCheckBox QGridLayout P QPainter QSql
QClipboard QGroupBox QPalette QSqlDatabase
QColorDialog QGuardedPtr QPen QSqlDriverPlugin
QComboBox H QHBoxLayout QPixmap QSqlForm

D QDataBrowser I QIconSet QPoint QSqlQuery
QDataTable QIconView QPopupMenu QStatusBar
QDataView QImage QPrinter QString
QDate QInputDialog QProcess QStringList
QDateEdit L. QLabel QProgressBar T QTabDialog
QDateTime QLCDNumber  QProgressDialog QTable
QDateTimeEdit  QLibrary QPushButton QTabWidget
QDial QLineEdit R QRadioButton QTextBrowser
QDialog QListBox QRect QTextEdit
QDict QListView QRegExp QTextStream
QDir M QMainWindow S QScrollView QTime
QDockWindow QMap QSettings QTimeEdit

F QFile QMenuBar QSimpleRichText  QTimer
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DOMSAXXML



XML
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Annotated Class Index

Here are the classes in Qt, with brief descriptions:

QAccel
QAccessible

QAccessibleInterface
QAccessibleObject

QAction
QActionGroup
QApplication

QAsciiCache
QAsciiCachelterator
QAsciiDict

QAsciiDictIterator
QBitArray
QBitVal

QBitmap
QBoxLayout

QBrush
QBuffer
QButton

QButtonGroup
QByteArray

Handles keyboard accelerator and shortcut keys

Enums and static functions relating to
accessibility

Defines an interface that exposes information
about accessible objects

Implements parts of the QAccessibleInterface for
QObjects

Abstract user interface action that can appear
both in menus and tool bars

Groups actions together

Manages the GUI application's control flow and
main settings

Template class that provides a cache based on
char* keys

Iterator for QAsciiCache collections

Template class that provides a dictionary based
on char* keys

Iterator for QAsciiDict collections

Array of bits

Internal class, used with QBitArray
Monochrome (1-bit depth) pixmaps

Lines up child widgets horizontally or vertically

Defines the fill pattern of shapes drawn by a
QPainter

I/O device that operates on a QByteArray

The abstract base class of button widgets,
providing functionality common to buttons

Organizes QButton widgets in a group
Array of bytes



QCDEStyle CDE look and feel
Abstraction of the classic C zero-terminated char

QCString array (char *)

QCache Template class that provides a cache based on
QString keys

QCachelterator Iterator for QCache collections

QCanvas 2D area that can contain QCanvasltem objects

QCanvasEllipse Ellipse or ellipse segment on a QCanvas

QCanvaslItem Abstract graphic object on a QCanvas

QCanvasltemList List of QCanvasltems

QCanvasLine Line on a QCanvas

QCanvasPixmap Pixmaps for QCanvasSprites

QCanvasPixmapArray Array of QCanvasPixmaps

QCanvasPolygon Polygon on a QCanvas

QCanvasPolygonalltem Polygonal canvas item on a QCanvas

QCanvasRectangle Rectangle on a QCanvas

QCanvasSpline Multi-bezier splines on a QCanvas

QCanvasSprite Animated canvas item on a QCanvas

QCanvasText Text object on a QCanvas

QCanvasView On-screen view of a QCanvas

QChar Lightweight Unicode character

QCharRef Helper class for QString

QCheckBox Checkbox with a text label

QCheckListItem Checkable list view items

QCheckTableItem Checkboxes in QTables

QChildEvent Event parameters for child object events

QClipboard Access to the window system clipboard

QCloseEvent Parameters that describe a close event

QColor Colors based on RGB or HSV values

QColorDialog Dialog widget for specifying colors

QColorDrag Drag and drop object for transferring colors

QColorGroup Group of widget colors

QComboBox Combined button and popup list



QComboTableltem

QCommonStyle
QConstString

QContextMenuEvent

QCopChannel

QCursor
QCustomEvent

QCustomMenultem

QDataBrowser
QDataStream
QDataTable

QDataView
QDate
QDateEdit
QDateTime

QDateTimeEdit
QDesktopWidget

QDial
QDialog
QDict
QDictlIterator
QDir

QDirectPainter
QDns

Means of using comboboxes in QTables

Encapsulates the common Look and Feel of a
GUI

String objects using constant Unicode data
Parameters that describe a context menu event

Communication capabilities between several
clients

Mouse cursor with an arbitrary shape

Support for custom events

Abstract base class for custom menu items in
popup menus

Data manipulation and navigation for data entry
forms

Serialization of binary data to a QIODevice

Flexible SQL table widget that supports
browsing and editing

Read-only SQL forms
Date functions

Date editor

Date and time functions

Combines a QDateEdit and QTimeEdit widget
into a single widget for editing datetimes

Access to screen information on multi-head
systems

Rounded range control (like a speedometer or
potentiometer)

The base class of dialog windows

Template class that provides a dictionary based
on QString keys

Iterator for QDict collections

Access to directory structures and their contents
in a platform-independent way

Direct access to the video hardware
Asynchronous DNS lookups



QDockArea
QDockWindow

QDomAttr
QDomCDATASection
QDomCharacterData
QDomComment
QDomDocument

QDomDocumentFragment

QDomDocumentType

QDomElement
QDomEntity
QDomEntityReference

QDomlImplementation

QDomNamedNodeMap
QDomNode
QDomNodeList
QDomNotation

Manages and lays out QDockWindows

Widget which can be docked inside a
QDockArea or floated as a top level window on
the desktop

Represents one attribute of a QDomElement
Represents an XML CDATA section
Represents a generic string in the DOM
Represents an XML comment

Represents an XML document

Tree of QDomNodes which is not usually a
complete QDomDocument

The representation of the DTD in the document
tree

Represents one element in the DOM tree
Represents an XML entity
Represents an XML entity reference

Information about the features of the DOM
implementation

Collection of nodes that can be accessed by name
The base class for all the nodes in a DOM tree
List of QDomNode objects

Represents an XML notation

QDomProcessinglnstruction Represents an XML processing instruction

QDomText
QDoubleValidator
QDragEnterEvent

QDragl eaveEvent

QDragMoveEvent
QDragObject

QDropEvent

Represents text data in the parsed XML
document

Range checking of floating-point numbers

Event which is sent to the widget when a drag
and drop first drags onto the widget

Event which is sent to the widget when a drag
and drop leaves the widget

Event which is sent while a drag and drop is in
progress

Encapsulates MIME-based data transfer
Event which is sent when a drag and drop is



QEditorFactory

QErrorMessage
QEucJpCodec
QEucKrCodec

QEvent
QFile
QFileDialog

QFileIconProvider
QFilelnfo
QFilePreview
QFocusData
QFocusEvent
QFont

QFontDatabase

QFontDialog
QFontlInfo
QFontManager
QFontMetrics
QFrame

QFtp
QGL

QGLColormap
QGL Context
QGLFormat

QGLWidget
QGLayoutlterator

completed
Used to create editor widgets for QVariant data

types
Error message display dialog

Conversion to and from EUC-JP character sets
Conversion to and from EUC-KR character sets

The base class of all event classes. Event objects
contain event parameters

I/O device that operates on files

Dialogs that allow users to select files or
directories

Icons for QFileDialog to use
System-independent file information

File previewing in QFileDialog

Maintains the list of widgets in the focus chain
Event parameters for widget focus events

Font used for drawing text

Information about the fonts available in the
underlying window system

Dialog widget for selecting a font

General information about fonts

Implements font management in Qt/Embedded
Font metrics information

The base class of widgets that can have a frame
Implementation of the FTP protocol

Namespace for miscellaneous identifiers in the
Qt OpenGL module

Used for installing custom colormaps into
QGLWidgets

Encapsulates an OpenGL rendering context

The display format of an OpenGL rendering
context

Widget for rendering OpenGL graphics
Abstract base class of internal layout iterators



QGb18030Codec

QGbkCodec

QGrid
QGridLayout
QGridView
QGroupBox

QGuardedPtr

QHBox
QHBoxLayout

QHButtonGroup
QHGroupBox

QHeader

QHebrewCodec
QHideEvent
QHostAddress
QHttp
QIMEvent
QIODevice

QIconDrag

QIconDragltem
QIconSet
QIconView

QIconViewltem
QImage

QImageConsumer

Conversion to and from the Chinese
GB18030/GBK/GB2312 encoding

Conversion to and from the Chinese GBK
encoding

Simple geometry management of its children
Lays out widgets in a grid

Abstract base for fixed-size grids

Group box frame with a title

Template class that provides guarded pointers to
QObjects

Horizontal geometry management for its child
widgets

Lines up widgets horizontally

Organizes QButton widgets in a group with one
horizontal row

Organizes widgets in a group with one horizontal
row

Header row or column, e.g. for tables and
listviews

Conversion to and from visually ordered Hebrew
Event which is sent after a widget is hidden

IP address

Implementation of the HTTP protocol
Parameters for input method events

The base class of I/0 devices

Supports drag and drop operations within a
QIconView

Encapsulates a drag item

Set of icons with different styles and sizes
Area with movable labelled icons

Single item in a QlconView

Hardware-independent pixmap representation
with direct access to the pixel data

Abstraction used by QImageDecoder



QImageDecoder

QImageDrag

QImageFormat

QImageFormatPlugin
QImageFormatType

QImagelO
QInputDialog

QIntCache

QIntCachelterator

QIntDict
QIntDictIterator
QIntValidator

QJisCodec
QKeyEvent

QKeySequence

QLCDNumber
QLabel
QLayout
QLayoutltem
QLayoutlterator
QLibrary
QLineEdit
QListBox
QListBoxItem
QListBoxPixmap
QListBoxText
QListView

Incremental image decoder for all supported
image formats

Drag and drop object for transferring images

Incremental image decoder for a specific image
format

Abstract base for custom image format plugins
Factory that makes QImageFormat objects
Parameters for loading and saving images

Simple convenience dialog to get a single value
from the user

Template class that provides a cache based on
long keys
Iterator for QIntCache collections

Template class that provides a dictionary based
on long keys

Iterator for QIntDict collections

Validator which ensures that a string contains a
valid integer within a specified range

Conversion to and from JIS character sets
Describes a key event

Encapsulates a key sequence as used by
accelerators

Displays a number with LCD-like digits
Text or image display

The base class of geometry managers
Abstract item that a QLayout manipulates
Iterators over QLayoutltem

Wrapper for handling shared libraries
One-line text editor

List of selectable, read-only items

The base class of all list box items

List box items with a pixmap and optional text
List box items that display text
Implements a list/tree view



QListViewItem
QListViewItemIterator

QLocalFs
QLock
QMainWindow

QMap

QMapConstlterator
QMaplterator

QMemArray

QMenuBar
QMenuData

QMessageBox

QMetaObject
QMetaProperty

QMimeSource

QMimeSourceFactory
QMotifPlusStyle
QMotifStyle
QMouseEvent
QMoveEvent

QMovie

QMutex
QNPInstance

QNPStream

QNPWidget
QNPlugin

Implements a list view item
Iterator for collections of QListViewItems

Implementation of a QNetworkProtocol that
works on the local file system

Wrapper for a System V shared semaphore

Main application window, with a menu bar, dock
windows (e.g. for toolbars), and a status bar

Value-based template class that provides a
dictionary

Iterator for QMap
Iterator for QMap
Template class that provides arrays of simple

types
Horizontal menu bar

Base class for QMenuBar and QPopupMenu

Modal dialog with a short message, an icon, and
some buttons

Meta information about Qt objects
Stores meta data about a property

Abstraction of objects which provide formatted
data of a certain MIME type

Extensible provider of mime-typed data
More sophisticated Motif-ish look and feel
Motif look and feel

Parameters that describe a mouse event
Event parameters for move events

Incremental loading of animations or images,
signalling as it progresses

Access serialization between threads
QObject that is a Web-browser plugin

Stream of data provided to a QNPInstance by the
browser

QWidget that is a Web-browser plugin window
The plugin central factory



QNetworkOperation
QNetworkProtocol

QObject

QObjectCleanupHandler

QObjectList
QObjectListlt

QPNGImagePacker

QPaintDevice

QPaintDeviceMetrics

QPaintEvent
QPainter

QPair
QPalette
QPen

QPicture

QPixmap
QPixmapCache
QPlatinumStyle
QPoint
QPointArray
QPopupMenu
QPrinter

QProcess

QProgressBar
QProgressDialog

QPtrCollection

QPtrDict

QPtrDictlterator

Common operations for network protocols
Common API for network protocols

The base class of all Qt objects

Watches the lifetime of multiple QObjects
QPtrList of QObjects

Iterator for QObjectLists

Creates well-compressed PNG animations
The base class of objects that can be painted
Information about a paint device

Event parameters for paint events

Does low-level painting e.g. on widgets

Value-based template class that provides a pair of
elements

Color groups for each widget state

Defines how a QPainter should draw lines and
outlines of shapes

Paint device that records and replays QPainter
commands

Off-screen, pixel-based paint device
Application-global cache for pixmaps
Mac/Platinum look and feel

Defines a point in the plane

Array of points

Popup menu widget

Paint device that paints on a printer

Used to start external programs and to
communicate with them

Horizontal progress bar
Feedback on the progress of a slow operation

The base class of most pointer-based Qt
collections

Template class that provides a dictionary based
on void* keys
Iterator for QPtrDict collections



QPtrList

QPtrListIterator
QPtrQueue
QPtrStack

QPtrVector

QPushButton
QRadioButton
QRangeControl
QRect

QRegExp
QRegExpValidator
QRegion
QResizeEvent
QSGIStyle

QScreen

QScrollBar
QScrollView
QSemaphore
QServerSocket
QSessionManager

QSettings
QShowEvent
QSignal

QSignalMapper
QSimpleRichText
QSize

QSizeGrip

QSizePolicy

Template class that provides doubly-linked lists

Iterator for QPtrList collections

Template class that provides a queue

Template class that provides a stack

Template collection class that provides a vector

(array)
Command button

Radio button with a text or pixmap label
Integer value within a range

Defines a rectangle in the plane

Pattern matching using regular expressions

Used to check a string against a regular
expression

Clip region for a painter
Event parameters for resize events

SGI/Irix look and feel

And its descendants manage the framebuffer and
palette

Vertical or horizontal scroll bar

Scrolling area with on-demand scroll bars
Robust integer semaphore

TCP-based server

Access to the session manager

Persistent platform-independent application
settings

Event which is sent when a widget is shown
Can be used to send signals for classes that don't
inherit QObject

Bundles signals from identifiable senders

Small displayable piece of rich text

Defines the size of a two-dimensional object
Corner-grip for resizing a top-level window

Layout attribute describing horizontal and
vertical resizing policy



QSjisCodec Conversion to and from Shift-JIS

QSlider Vertical or horizontal slider
QSocket Buffered TCP connection
QSocketDevice Platform-independent low-level socket API
QSocketNotifier Support for socket callbacks
QSound Access to the platform audio facilities
QSpacerItem Blank space in a layout
QSpinBox Spin box widget (spin button)
QSplitter Implements a splitter widget
QSql Namespace for Qt SQL identifiers that need to be
q global-like
QSqlCursor Browsing and editing of SQL tables and views
QSqIDatabase Useq to create S.QL datab.ase connections and
provide transaction handling
QSqlDriver Abstract base class for accessing SQL databases
QSqlDriverPlugin Abstract base for custom QSqlDriver plugins
. Used to create the editors used by QDataTable
QSgqlEditorFactory o] SR
QSqlError SQL database error information
QSqlField Manlpulates the fields in SQL database tables
and views
QSqlFieldInfo Stores meta data associated with a SQL field
Creates and manages data entry forms tied to
Qe SQL databases
Functions to manipulate and describe
QSqlindex QSqlCursor and QSglDatabase indexes
QSqlPropertyMap Used to map widgets to SQL fields
QSqlQuery Means of executing and manipulating SQL
statements
Encapsulates a database record, i.e. a set of
QSqlRecord database fields
QSqlRecordInfo Encapsulates a set of database field meta data
QSqlResult Abstract interface for accessing data from SQL

databases



QStatusBar

QStoredDrag

QStrIList

QStrList
QStrListIterator

QString

QStringList
QStyle
QStyleFactory
QStyleOption
QStylePlugin

QStyleSheet

QStyleSheetItem
QTab

QTabBar
QTabDialog
QTabWidget
QTable
QTableltem
QTableSelection
QTabletEvent
QTextBrowser
QTextCodec
QTextCodecPlugin
QTextDecoder

QTextDrag

QTextEdit
QTextEncoder

Horizontal bar suitable for presenting status
information

Simple stored-value drag object for arbitrary
MIME data

Doubly-linked list of char* with case-insensitive
comparison

Doubly-linked list of char*
Iterator for the QStrList and QStrIList classes

Abstraction of Unicode text and the classic C
null-terminated char array

List of strings

The look and feel of a GUI

Creates QStyle objects

Optional parameters for QStyle functions
Abstract base for custom QStyle plugins

Collection of styles for rich text rendering and a
generator of tags

Encapsulation of a set of text styles

The structures in a QTabBar

Tab bar, e.g. for use in tabbed dialogs

Stack of tabbed widgets

Stack of tabbed widgets

Flexible editable table widget

The cell content for QTable cells

Access to a selected area in a QTable
Parameters that describe a Tablet event
Rich text browser with hypertext navigation
Conversion between text encodings
Abstract base for custom QTextCodec plugins
State-based decoder

Drag and drop object for transferring plain and
Unicode text

Powerful single-page rich text editor
State-based encoder



QTextIStream

QTextOStream
QTextStream

QThread
QTime
QTimeEdit
QTimer
QTimerEvent

QToolBar
QToolButton

QToolTip

QToolTipGroup
QTranslator
QTranslatorMessage

QTsciiCodec

QUriDrag
QUrl
QUrlInfo
QUrlOperator

QVBox

QVBoxLayout
QVButtonGroup

QVGroupBox
QValidator
QValueList

QValueListConstIterator

Convenience class for input streams

Convenience class for output streams

Basic functions for reading and writing text using
a QIODevice

Platform-independent threads

Clock time functions

Time editor

Timer signals and single-shot timers
Parameters that describe a timer event

Movable panel containing widgets such as tool
buttons

Quick-access button to commands or options,
usually used inside a QToolBar

Tool tips (balloon help) for any widget or
rectangular part of a widget

Collects tool tips into related groups
Internationalization support for text output
Translator message and its properties

Conversion to and from the Tamil TSCII
encoding

Drag object for a list of URI references

URL parser and simplifies working with URLs
Stores information about URLs

Common operations on URLs

Vertical geometry management of its child
widgets

Lines up widgets vertically

Organizes QButton widgets in a vertical column

Organizes a group of widgets in a vertical
column

Validation of input text

Value-based template class that provides doubly
linked lists

Const iterator for QValueList



QValueListIterator
QValueStack

QValueVector

QVariant
QWMatrix
QWSDecoration

QWSKeyboardHandler

QWSMouseHandler
QWSServer
QWSWindow

QWaitCondition

QWhatsThis

QWheelEvent
QWidget

QWidgetFactory

QWidgetItem
QWidgetPlugin

QWidgetStack

QWindowsMime

QWindowsStyle
QWizard

QWorkspace

QXmlAttributes
QXmlContentHandler

Iterator for QValueList

Value-based template class that provides a stack

Value-based template class that provides a
dynamic array

Acts like a union for the most common Qt data

types
2D transformations of a coordinate system

Allows the appearance of the Qt/Embedded
Window Manager to be customized

Implements the keyboard driver/handler for
Qt/Embedded

Mouse driver/handler for Qt/Embedded
Server-specific functionality in Qt/Embedded
Server-specific functionality in Qt/Embedded

Allows waiting/waking for conditions between
threads

Simple description of any widget, i.e. answering
the question "What's this?"

Parameters that describe a wheel event
The base class of all user interface objects

For the dynamic creation of widgets from Qt
Designer .ui files

Layout item that represents a widget
Abstract base for custom QWidget plugins

Stack of widgets of which only the top widget is
user-visible

Maps open-standard MIME to Window
Clipboard formats

Microsoft Windows-like look and feel
Framework for wizard dialogs

Workspace window that can contain decorated
windows, e.g. for MDI

XML attributes
Interface to report the logical content of XML



QXmIDTDHandler
QXmlDeclHandler

QXmlDefaultHandler

QXmlEntityResolver

QXmlErrorHandler
QXmlInputSource

QXmlLexicalHandler
QXmlLocator
QXmlNamespaceSupport

QXmlParseException

QXmlReader
QXmlSimpleReader
QXtApplication
QXtWidget

Qt

data
Interface to report DTD content of XML data

Interface to report declaration content of XML
data

Default implementation of all XML handler
classes

Interface to resolve external entities contained in
XML data

Interface to report errors in XML data
The input data for the QXmlReader subclasses

Interface to report the lexical content of XML
data

The XML handler classes with information about
the parsing position within a file

Helper class for XML readers which want to
include namespace support

Used to report errors with the
QXmlErrorHandler interface

Interface for XML readers (i.e. parsers)
Implementation of a simple XML reader (parser)
Facilitates the mixing of Xt/Motif and Qt widgets
Allows mixing of Xt/Motif and Qt widgets

Namespace for miscellaneous identifiers that
need to be global-like
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Class Inheritance Hierarchy

This list shows the C++ class inheritance relations between the classes in the Qt
API.

The list is sorted roughly, but not completely, alphabetically.

e QAccessible

o QAccessiblelnterface
QAsciiCache
QAsciiCachelterator
QAsciiDictIterator
QAsynclO

o (QDataSink

o QDataSource

m QIODeviceSource

QBitVal
QCachelterator
QCanvasPixmapArray
QChar
QCharRef
QColor
QColorGroup
QConstString
QDataStream
QDate
QDateEdit
QDateTime
QDictlterator
QDir
QDomImplementation
QDomNamedNodeMap
QDomNode

o QDomAttr

o QDomCharacterData

m QDomComment



m QDomText
. QDomCDATASection

QDomDocument
QDomDocumentFragment
QDomDocumentType
QDomElement
QDomEntity
QDomEntityReference
QDomNotation

o QDomProcessingInstruction
QDomNodeList
QDropSite
QFilelnfo
QFilePreview
QFocusData
QFont
QFontDatabase
QFontInfo
QFontManager
QFontMetrics
QGL

o QGLContext

o QGLFormat
QGLayoutlterator
QGLColormap
QGuardedPtr
QHostAddress
QIconDragltem
QIconSet
QImage
QImageConsumer
QImageDecoder
QImageFormat
QImageFormatPlugin
QImageFormatType
QImagelO
QIntCache
QIntCachelterator
QIntDictIterator

O O O O O o O



QIODevice
o QBuffer
o QFile
o QSocketDevice
QLayoutltem
o QSpacerltem
o QWidgetltem
QLayoutlterator
QLibrary
QListBoxItem
o QListBoxPixmap
o QListBoxText
QListViewltemlIterator
QLock
QMap
QMapConstlterator
QMaplterator
QMemArray
o QByteArray
= QQBitArray
m QCString
o QPointArray
QMenuData
QMetaObject
QMetaProperty
QMimeSource
QMimeSourceFactory
QMovie
QMutex
QNPlugin
QNPStream
QPaintDevice
o QPicture
o QPixmap
= QBitmap
m QCanvasPixmap
o QPrinter
QPaintDeviceMetrics
QPair



QPalette
QPixmapCache
QPNGImagePacker
QPoint
QPtrCollection
QAsciiDict
QCache
QDict
QIntDict
QPtrDict
QPtrList
= QObjectList
m QSortedList
m QStrList
m QStrIList
o QPtrVector
QPtrDictlterator
QPtrListIterator
o QObjectListlt
o QStrListIterator
QPtrQueue
QPtrStack
QRangeControl
QRect
QRegExp
QRegion
QScreen
QSemaphore
QSettings
QSimpleRichText
QSize
QSizePolicy
QSql
QSqlDriverPlugin
QSqlError
QSqlField
QSqlFieldInfo
QSqlPropertyMap
QSqlQuery

O O O O o o



QSqlRecord
o QSqlCursor
o QSqlIndex
QSqlRecordInfo
QSqlResult
QString
QStyleFactory
QStyleOption
QStylePlugin
Qt
o QBrush
o QCanvasltem
m QCanvasPolygonalltem
m QCanvasEllipse
m QCanvasLine
m QCanvasPolygon
m QCanvasSpline
m (QCanvasRectangle
= QCanvasSprite
m QCanvasText
o QCursor
o QCustomMenultem
o QEvent
m QChildEvent
QCloseEvent
QContextMenuEvent
QCustomEvent
QDragl.eaveEvent
QDropEvent
m QDragMoveEvent
= QDragEnterEvent
QFocusEvent
QHideEvent
QIMEvent
QKeyEvent
QMouseEvent
QMoveEvent
QPaintEvent
QResizeEvent



o

o

o

o

QShowEvent

QTabletEvent
QTimerEvent
QWheelEvent

QIconViewltem
QKeySequence
QListViewltem

QCheckListItem

QObject

QAccel
QAccessibleObject
QAction
m QActionGroup
QApplication
m QXtApplication
QCanvas
QClipboard
QCopChannel
QDataPump
QDns
QDragObject
m QIconDrag
m QImageDrag
m QStoredDrag
m QColorDrag
= QUriDrag
m QTextDrag
QEditorFactory
m QSqlEditorFactory
QFilelconProvider
QLayout
= QBoxLayout
m QHBoxLayout
m QVBoxLayout
m QGridLayout
QNetworkOperation
QNetworkProtocol
= QFtp
= QHttp



m QLocalFs
QNPInstance
QObjectCleanupHandler
QProcess
QServerSocket
QSessionManager
QSignal
QSignalMapper
QSocket
QSocketNotifier
QSound
QSqlDatabase
QSqlDriver
QSqlForm
QStyle

= QCommonStyle

m QMotifStyle
m QCDEStyle
= QMotifPlusStyle
= QSGIStyle
= QWindowsStyle
= QQPlatinumStyle
QStyleSheet
QTimer
QToolTipGroup
QTranslator
QUrlOperator
QValidator

m QDoubleValidator

m QIntValidator

= QRegExpValidator
QWidget

= QButton

m QCheckBox
m QPushButton
= QRadioButton
m QToolButton
» QComboBox
m QDataBrowser



QDataView
QDateTimeEdit
QDesktopWidget
QDial

QDialog

QColorDialog
QErrorMessage
QFileDialog
QFontDialog
QInputDialog
QMessageBox
QProgressDialog
QTabDialog
QWizard

m QDockArea
m QFrame

QDockWindow

m QToolBar
QGrid
QGroupBox

m QButtonGroup

m QHButtonGroup
m QVButtonGroup

= QHGroupBox

m QVGroupBox
QHBox

= QVBox
QLabel
QLCDNumber
QLineEdit
QMenuBar
QPopupMenu
QProgressBar
QScrollView
QCanvasView
QGridView
QIconView
QListBox
QListView



s QTable
m QDataTable
m QTextEdit
m QMultiLineEdit
m QTextBrowser
m QTextView
= QSplitter
m QtTableView
» QtMultiLineEdit
m QWidgetStack
QGLWidget
QHeader
QMainWindow
QNPWidget
QScrollBar
QSizeGrip
QSlider
QSpinBox
QStatusBar
QTabBar
QTabWidget
QWorkspace
m QXtWidget
m QWSKeyboardHandler
» QWSMouseHandler
QPainter
m QDirectPainter
QPen
QStyleSheetltem
QTab
QTableltem
m QCheckTableltem
m QComboTableltem
QThread
o QToolTip
o QWhatsThis
e (QTableSelection
o QTextCodec
o QEucJpCodec

(¢]

O O O O

o



o QEucKrCodec
QGb18030Codec

m QGbkCodec
QHebrewCodec
QJisCodec
QSjisCodec
QTsciiCodec
QTextCodecPlugin
QTextDecoder
QTextEncoder
QTextStream

o QTextIStream

o QTextOStream
QTime
QTimeEdit
QTranslatorMessage
QUrl
QUrlInfo
QValueList

o QCanvasltemList

o QStringList

o QValueStack
QValueListConstlterator
QValueListIterator
QValueVector
QVariant
QWaitCondition
QWidgetFactory
QWidgetPlugin
QWindowsMime
QWDMatrix
QWSDecoration
QWSServer
QWSWindow
QXmlAttributes
QXmlContentHandler

o QXmlDefaultHandler
QXmlDeclHandler
QXmlDTDHandler

(¢]

O O O O



QXmlEntityResolver
QXmlErrorHandler
QXmlInputSource
QXmlLexicalHandler
QXmlLocator
QXmlINamespaceSupport
QXmlParseException
QXmlReader

o QXmlSimpleReader
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Qt Class Chart
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The gzipped postscript A3 size master copy of the class chart is available for

download from ftp://ftp.trolltech.com/qt/pdf/3.0/qt30-class-chart.pdf (104K).”
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* The PDF file is not supported; we do not guarantee it will print correctly (although several people have
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Copyright © 2002 Trolltech Trademarks Qt version 3.0.5


ftp://ftp.trolltech.com/qt/pdf/3.0/qt30-class-chart.pdf
http://www.trolltech.com
http://www.trolltech.com/trademarks.html

Home | All Classes | Main Classes | Annotated | Grouped Classes | Ea
Functions .



Member Function Index

Here is a list of all of the documented member functions in the Qt API with links
to the class documentation for each function.

ABCDEFGHIJKLMNOPQRSTUVWXYZ

DTDHandler: QXmlIReader

Q_ASSERT: QApplication

Q_CHECK_PTR: QApplication

abort: QPrinter

aborted: QPrinter

about: QMessageBox

aboutQt: QMessageBox

aboutToHide: QPopupMenu

aboutToQuit: QApplication

aboutToShow: QPopupMenu QTabDialog QWidgetStack
absFilePath: QDir QFilelnfo

absPath: QDir

accel: QAction QButton QCheckBox QMenuData QPopupMenu
QPushButton QRadioButton

accept: QCloseEvent QContextMenuEvent QDialog QDragMoveEvent
QDropEvent QIMEvent QKeyEvent QMouseEvent QSocketDevice
QTabletEvent QWheel Event

acceptAction: QDropEvent

acceptDrop: QIconViewltem QListViewltem

acceptDrops: QWidget

accum: QGLFormat

action: QDropEvent

activate: QCheckListItem QLayout QListViewItem QSignal
activateltemAt: QMenuData

activateNextCell: QTable

activated: QAccel QAction QComboBox QMenuBar QPopupMenu
QSocketNotifier

activatedPos: QListViewlItem

active: QPalette



activeModalWidget: QApplication
activePopupWidget: QApplication
activeWindow: QApplication QWorkspace
actual: QNPlugin

add: QActionGroup QGridLayout QLayout QObjectCleanupHandler

QToolTip QWhatsThis

addArgument: QProcess

addChild: QScroll View
addChildLayout: QLayout
addColSpacing: QGridLayout
addColumn: QDataTable QListView
addCoords: QRect

addDatabase: QSqlDatabase

addDays: QDate QDateTime
addDockWindow: QMainWindow
addFactory: QMimeSourceFactory
addFilePath: QMimeSourceFactory
addFilter: QFileDialog

addItem: QBoxLayout QGridLayout QLayout
addLabel: QHeader

addLayout: QBoxLayout QGridLayout
addLeftWidget: QFileDialog
addLibraryPath: QApplication
addLine: QDial QRangeControl
addMSecs: QTime

addMonths: QDate QDateTime
addMultiCell: QGridLayout
addMultiCellLayout: QGridLayout
addMultiCellWidget: QGridLayout
addOperation: QNetworkProtocol
addPage: QDial QRangeControl QWizard
addPath: QUrl

addRightWidget: QFileDialog
addRowSpacing: QGridLayout
addSecs: QDateTime QTime
addSelection: QTable

addSeparator: QActionGroup QToolBar
addSpace: QGroupBox

addSpacing: QBoxLayout



addStep: QSlider

addStretch: QBoxLayout

addStrut: QBoxLayout

addTab: QTabBar QTabDialog QTabWidget
addTo: QAction QActionGroup

addToolButton: QFileDialog

addWidget: QBoxLayout QGridLayout QStatusBar QWidgetStack
addWidgetFactory: QWidgetFactory
addWidgets: QFileDialog

addYears: QDate QDateTime

addedTo: QAction QActionGroup

address: QServerSocket QSocket QSocketDevice
addressReusable: QSocketDevice

addresses: QDns

adjustColumn: QDataTable QTable
adjustHeaderSize: QHeader

adjustltems: QIconView

adjustPos: QSplitter

adjustRow: QTable

adjustSize: QMessageBox QSimpleRichText QWidget
advance: QCanvas QCanvasltem QCanvasSprite
afterSeek: QSqlQuery

alignment: QGroupBox QLabel QLayoutltem QLineEdit QMultiLineEdit

QStyleSheetltem QTableltem QTextEdit QtMultiLineEdit
alignmentRect: QLayout

all: QWindowsMime
allColumnsShowFocus: QListView
allGray: QImage

allltems: QCanvas

allWidgets: QApplication

alloc: QColor QScreen

allocation: QWSWindow
allowedInContext: QStyleSheetltem
allowsErrorInteraction: QSessionManager
allowsInteraction: QSessionManager
alpha: QGLFormat

anchorAt: QSimpleRichText QTextEdit
anchorCol: QTableSelection

anchorRow: QTableSelection



angleLength: QCanvasEllipse

angleStart: QCanvasEllipse

animateClick: QButton

animated: QCanvasltem

answerRect: QDragMoveEvent

append: QCString QIconDrag QPtrList QSqlCursor QSqlIndex QSglRecord
QString QTextEdit QValueList QXmlAttributes QtMultiLineEdit
appendChild: QDomNode

appendData: QDomCharacterData
applyButtonPressed: QTabDialog

appropriate: QMainWindow QWizard

area: QDockWindow

areaPoints: QCanvasPolygon QCanvasPolygonalltem
areaPointsAdvanced: QCanvasPolygonalltem
arg: QNPInstance QNetworkOperation QString
argc: QApplication QNPInstance

argn: QNPInstance

arguments: QProcess

argv: QApplication QNPInstance
arrangeltemsInGrid: QlconView

arrangement: QIconView

arrow Type: QStyleOption

asBitArray: QVariant

asBitmap: QVariant

asBool: QVariant

asBrush: QQVariant

asByteArray: QVariant

asCString: QVariant

asColor: QQVariant

asColorGroup: Q Variant

asCursor: QVariant

asDate: QVariant

asDateTime: QVariant

asDouble: QQVariant

asFont: QVariant

aslconSet: QQVariant

asImage: (QVariant

asInt: QVariant

asKeySequence: QVariant



asList: QVariant

asMap: QQVariant

asPalette: QVariant

asPixmap: QVariant

asPoint: QVariant

asPointArray: QVariant

asRect: QVariant

asRegion: QVariant

asSize: QVariant

asSizePolicy: QVariant

asString: QVariant

asStringList: QVariant

asTime: QVariant

asUInt: QVariant

ascent: QFontMetrics

ascii: QKeyEvent

assign: QMemAurray

at: QBitArray QFile QIODevice QMemArray QPtrList QPtrVector QSocket
QSqlQuery QSqglResult QString QValueList QValueVector
atBeginning: QMultiLineEdit QtMultiLineEdit

atEnd: QDataStream QFile QIODevice QMultiLineEdit QSocket
QTextStream QtMultiLineEdit

atFirst: QAsciiCachelterator QCachelterator QIntCachelterator
QPtrListIterator

atLast: QAsciiCachelterator QCachelterator QIntCachelterator
QPtrListIterator

attribute: QDomElement

attributeDecl: QXmlDeclHandler

attributeNS: QDomElement

attributeNode: QDomElement

attributeNodeNS: QDomElement

attributes: QDomElement QDomNode

autoAdd: QLayout

autoAdvance: QDateEdit QDateTimeEdit QTimeEdit
autoArrange: QlconView

autoBottomScrollBar: QListBox

autoBufferSwap: QGLWidget

autoClose: QProgressDialog

autoCompletion: QComboBox



autoDefault: QPushButton

autoDelete: QAsciiDict QCache QDataTable QDict QIntDict
QNetworkProtocol QPtrCollection QPtrDict QPtrList QPtrQueue
QPtrStack QPtrVector

autoEdit: QDataBrowser QDataTable

autoMask: QWidget

autoRaise: QToolButton

autoRepeat: QButton QCheckBox QPushButton QRadioButton
autoReset: QProgressDialog

autoScrollBar: QListBox

autoUnload: QLibrary

autoUpdate: QtMultiLineEdit QtTableView

available: QSemaphore QSound

back: QValueList QValueVector QWizard

backButton: QWizard

background: QColorGroup

backgroundBrush: QWidget

backgroundColor: QCanvas QMovie QPainter
backgroundMode: QPainter QWidget

backgroundOrigin: QWidget

backgroundPixmap: QCanvas

backspace: QLineEdit QMultiLineEdit QtMultiLineEdit
backward: QTextBrowser

backwardAvailable: QTextBrowser

base: QColorGroup QScreen

baseName: QFileInfo

baseSize: QWidget

beep: QApplication

beforeDelete: QDataBrowser QDataTable

beforelnsert: QDataBrowser QDataTable

beforeSeek: QSqglQuery

beforeUpdate: QDataBrowser QDataTable

begin: QMap QMemArray QPainter QValueList QValueVector
beginEdit: QTable

beginlnsert: QDataTable

beginTransaction: QSqlDriver

beginUpdate: QDataTable

bind: QSocketDevice

bitBlt: QPaintDevice



bitOrder: QImage

bitmap: QCursor

bits: QImage

blank: QScreen

blockSignals: QObject

blocking: QSocketDevice

blue: QColor

bold: QFont QFontDatabase QFontInfo QTextEdit
bottom: QDoubleValidator QIntValidator QRect
bottomDock: QMainWindow

bottomEdge: QCanvasSprite

bottomLeft: QRect

bottomMargin: QScrollView

bottomRight: QRect

bottomRow: QTableSelection

bottomScrollBar: QListBox

bound: QRangeControl

boundary: QDataBrowser

boundaryChecking: QDataBrowser

boundedTo: QSize

boundingRect: QCanvasltem QCanvasPolygonalltem QCanvasSprite
QCanvasText QFontMetrics QPainter QPicture QPointArray QRegion
boundingRectAdvanced: QCanvasltem
boxLayout: QDockWindow

brightText: QColorGroup

brush: QCanvasPolygonalltem QColorGroup QPainter QPalette
brushOrigin: QPainter

bsearch: QMemArray QPtrVector

buddy: QLabel

buffer: QBuffer

button: QColorGroup QMouseEvent
buttonSymbols: QSpinBox

buttonText: QColorGroup QMessageBox
byteOrder: QDataStream

bytesAvailable: QSocket QSocketDevice
bytesPerLine: QImage

bytesToWrite: QSocket

bytesWritten: QSocket

cache: QScreen



cacheLimit: QPixmapCache
caching: QFilelnfo

calcRect: QIconViewltem
calculateField: QSqlCursor
calibrate: QWSMouseHandler
canCast: QQVariant
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toPointArray: QVariant

toProcessinglnstruction: QDomNode

toRecord: QSqglRecordInfo

toRect: QVariant

toRegion: (QVariant

toShort: QCString QString

toSize: QVariant

toSizePolicy: QVariant

toString: QDate QDateTime QDomDocument QFont QHostAddress
QSqlCursor QSqlRecord QTime QUrl QVariant

toStringList: QSqlRecord QQVariant

toText: QDomNode

toTime: QVariant

toUInt: QCString QString QQVariant

toULong: QCString QString

toUShort: QCString QString

toUnicode: QTextCodec QTextDecoder

toVector: QPtrList



toggle: QAction QButton QCheckBox QPushButton QRadioButton
QToolButton

toggleBit: QBitArray

toggleCurrentltem: QListBox

toggleType: QButton

toggled: QAction QButton QCheckBox QPushButton QRadioButton
toolBars: QMainWindow

toolTip: QAction QTabBar QWidgetPlugin

tool TipGroup: QMainWindow

top: QDoubleValidator QIntValidator QPtrStack QRect QValueStack
topCell: QtTableView

topDock: QMainWindow

topEdge: QCanvasSprite

topltem: QListBox

topLeft: QRect

topLevelWidget: QWidget

topLevelWidgets: QApplication

topMargin: QScrollView

topRight: QRect

topRow: QTableSelection

total: QSemaphore

totalCost: QAsciiCache QCache QIntCache

totalHeight: QListViewItem QtTableView

totalSize: QScreen

totalSteps: QProgressBar QProgressDialog

totalWidth: QtTableView

tr: QObject

trUtf8: QObject

tracking: QDial QHeader QScrollBar QSlider

transaction: QSqlDatabase

transformOrientation: QDirectPainter QScreen

translate: QApplication QPainter QPointArray QRegion QWMatrix
translation: QTranslatorMessage

transpose: QSize

treeStepSize: QListView

triggerUpdate: QListBox QListView

trueMatrix: QPixmap

trueText: QDataTable

truncate: QCString QMemArray QString



tryAccess: QSemaphore

tryLock: QApplication QMutex
tryTerminate: QProcess

turnOffChild: QCheckListItem

type: QApplication QCheckListltem QEvent QMetaProperty QNPStream
QSocketDevice QSocketNotifier QSqlError QSqlField QSqlFieldInfo
QVariant QXmlAttributes

typelD: QSqlFieldInfo

typeName: QVariant

typeToName: QVariant

unPolish: QStyle

uncache: QScreen

underline: QFont QTextEdit

underlinePos: QFontMetrics

undo: QLineEdit QTextEdit QtMultiLineEdit
undoAvailable: QTextEdit QtMultiLineEdit
undoDepth: QTextEdit QtMultiLineEdit
undock: QDockWindow

ungetch: QFile QIODevice QSocket
unicode: QChar QString

unicodeUriToUri: QUriDrag

uniqueld: QTabletEvent

unite: QRect QRegion

unload: QLibrary

unlock: QApplication QLock QMutex
unparsedEntityDecl: QXmIDTDHandler
unpause: QMovie
unregisterDecoderFactory: QImageDecoder
unsetCursor: QWidget

unsetDevice: QDataStream QTextStream
unsetFont: QWidget

unsetPalette: QWidget

unsetf: QTextStream

unsqueeze: QTranslator

unuseJavaClass: QNPlugin

upRect: QSpinBox

update: QCanvas QCanvasltem QDataBrowser QSqlCursor QWidget
updateAccessibility: QAccessible
updateBoundary: QDataBrowser



updateButtons: QDateEdit QTimeEdit

updateCell: QGridView QTable QtTableView

updateContents: QListView QScroll View

updateCurrent: QDataBrowser QDataTable

updateDisplay: QSpinBox

updateGL: QGLWidget

updateGeometry: QWidget

updateltem: QListBox QMenuData QPopupMenu
updateMask: QWidget

updateOverlayGL: QGLWidget

updateScrollBars: QScrollView QtTableView

updateTableSize: QtTableView

upper: QCString QChar QString

uri: QXmlAttributes QXmlNamespaceSupport

uriToLocalFile: QUriDrag

uriToUnicodeUri: QUriDrag

url: QFileDialog QNPStream QNetworkProtocol
useHighlightColors: QMotifStyle

user: QUrl

userAgent: QNPInstance

userName: QSqlDatabase

uses3D: QToolButton

usesBigPixmap: QToolButton

usesBigPixmaps: QMainWindow

usesDropDown: QActionGroup

usesTextLabel: QMainWindow QToolButton
usesTextLabelChanged: QMainWindow

usleep: QThread

utf8: QString

vScrollBarMode: QScroll View

valid: QImage

validChunk: QCanvas

validate: QDoubleValidator QIntValidator QRegExp Validator QValidator
validateAndSet: QLineEdit

validator: QComboBox QLineEdit QSpinBox QtMultiLineEdit
value: QDataTable QDial QDomAttr QLCDNumber QRangeControl
QScrollBar QSignal QSlider QSpinBox QSqlField QSqlQuery QSqlRecord
QXmlAttributes

valueChange: QDial QRangeControl QSlider QSpinBox



valueChanged: QDateEdit QDateTimeEdit QDial QScrollBar QSlider
QSpinBox QTable QTimeEdit
valueFromPosition: QRangeControl
valueToKey: QMetaProperty

valueToKeys: QMetaProperty

values: QMap

variableHeight: QListBox

variableWidth: QListBox

verData: QSizePolicy

verStretch: QSizePolicy

version: QDataStream

verticalAlignment: QStyleSheetltem
verticalHeader: QTable

verticalScrollBar: QScroll View QtTableView
viewHeight: QtTableView

viewMode: QFileDialog

viewRect: QtTableView

viewWidth: QtTableView

viewport: QPainter QScrollView
viewportPaintEvent: QScrollView
viewportResizeEvent: QScrollView
viewportSize: QScrollView
viewportToContents: QScrollView
visibilityChanged: QDockWindow
visibleHeight: QScrollView

visibleRect: QWidget

visibleWidget: QWidgetStack

visibleWidth: QScroll View

visualRect: QStyle

wait: QThread QWaitCondition
waitForMore: QSocket QSocketDevice
wakeAll: QWaitCondition

wakeOne: QWaitCondition
wakeUpGuiThread: QApplication

warning: QMessageBox QXmlErrorHandler
wasCancelled: QProgressDialog

weight: QFont QFontDatabase QFontInfo
whatsThis: QAccel QAction QMainWindow QMenuData QPopupMenu
QWidgetPlugin



whatsThisButton: QWhatsThis

wheelEvent: QWidget

wheelScrollLines: QApplication

whiteSpaceMode: QStyleSheetltem

widget: QDockWindow QLayoutltem QNPInstance QSqlForm
QWidgetltem QWidgetStack

widgetAt: QApplication

widgetToField: QSqlForm

width: QCanvas QCanvasEllipse QCanvasRectangle QCanvasSprite
QDirectPainter QFontMetrics QIconViewltem QImage QListBoxItem
QListBoxPixmap QListBoxText QListViewItem QPaintDeviceMetrics
QPen QPixmap QRect QScreen QSimpleRichText QSize QTextStream
QWidget

widthChanged: QListViewlItem

widthMM: QPaintDeviceMetrics

widthUsed: QSimpleRichText

wildcard: QRegExp

winEvent: QWidget

winEventFilter: QApplication

winFocus: QApplication

winld: QWSWindow QWidget

winPageSize: QPrinter

winVersion: QApplication

winding: QCanvasPolygonalltem

window: QPainter

windowActivated: QWorkspace

windowActivationChange: QWidget

windowAt: QWSServer

windowCreated: QGLContext

windowEvent: QWSServer

windowList: QWorkspace

wordWrap: QTableltem QTextEdit QtMultiLineEdit
wordWraplconText: QlconView

workingDirectory: QProcess

worldMatrix: QCanvasView QPainter

wrapColumnOrWidth: QTextEdit QtMultiLineEdit

wrapPolicy: QTextEdit QtMultiLineEdit

wrapping: QDial QSpinBox

writable: QMetaProperty



write: QAsciiDict QDict QImagelO QIntDict QNPInstance QNPStream
QPtrDict QPtrList QPtrQueue QPtrStack QPtrVector QTranslatorMessage
writeBlock: QBuffer QIODevice QSocket QSocketDevice
writeBytes: QDataStream

writeEntry: QSettings

writeField: QSqlForm

writeFields: QDataBrowser QDataView QSglForm
writeRawBytes: QDataStream QTextStream

writeReady: QNPInstance

writeToStdin: QProcess

wroteToStdin: QProcess

x: QCanvasltem QContextMenuEvent QIconViewltem QMouseEvent
QPoint QRect QTabletEvent QWheelEvent QWidget
x11AppCells: QPaintDevice

x11AppColormap: QPaintDevice
x11AppDefaultColormap: QPaintDevice
x11AppDefaultVisual: QPaintDevice

x11AppDepth: QPaintDevice

x11AppDisplay: QPaintDevice

x11AppDpiX: QPaintDevice

x11AppDpiY: QPaintDevice

x11AppScreen: QPaintDevice

x11AppVisual: QPaintDevice

x11Cells: QPaintDevice

x11Colormap: QPaintDevice

x11DefaultColormap: QPaintDevice

x11DefaultVisual: QPaintDevice

x11Depth: QPaintDevice

x11Display: QPaintDevice

x11Event: QWidget QXtWidget

x11EventFilter: QApplication

x11ProcessEvent: QApplication

x11Screen: QPaintDevice

x11SetAppDpiX: QPaintDevice

x11SetAppDpiY: QPaintDevice

x11Visual: QPaintDevice

xForm: QBitmap QImage QPainter QPixmap

xFormDev: QPainter

xOffset: QDirectPainter QtTableView



xTilt: QTabletEvent

x Velocity: QCanvasltem

xtWidget: QXtWidget

y: QCanvasltem QContextMenuEvent QIconViewItem QMouseEvent
QPoint QRect QTabletEvent QWheelEvent QWidget
yOffset: QDirectPainter QtTableView

yTilt: QTabletEvent

yVelocity: QCanvasltem

year: QDate

z: QCanvasltem

zoomln: QTextEdit

zoomOut: QTextEdit

zoomTo: QTextEdit
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Header File Index

Here are the header files that make up the Qt API:

gaccel.h
gaccessible.h
gaction.h
gapplication.h
gasciicache.h
qasciidict.h
gasyncimageio.h
gasyncio.h
gbitarray.h
gbitmap.h
gbrush.h
gbuffer.h
gbutton.h
gbuttongroup.h
gcache.h
gcanvas.h
gcdestyle.h
gcheckbox.h
gclipboard.h
gcolor.h
qcolordialog.h
gcombobox.h
gcommonstyle.h
gcopchannel_qws.h
qcstring.h
gcursor.h
gdatabrowser.h
gdatastream.h
gdatatable.h
gdataview.h
gdatetime.h
gdatetimeedit.h



gdesktopwidget.h
qdial.h

gdialog.h

qdict.h

qdir.h
gdirectpainter_gws.h
gdns.h
gdockarea.h
gdockwindow.h
gdom.h
gdragobject.h
gdrawutil.h
gdropsite.h
geditorfactory.h
gerrormessage.h
geucjpcodec.h
geuckrcodec.h
gevent.h

gfile.h
gfiledialog.h
gfileinfo.h
gfocusdata.h
qfont.h
gfontdatabase.h
gfontdialog.h
gfontinfo.h
gfontmanager_gws.h
gfontmetrics.h
gframe.h

qftp.h
ggb18030codec.h
qgfx_qws.h

qgl.h
gglcolormap.h
gglobal.h

qgrid.h
ggridview.h
ggroupbox.h
gguardedptr.h



ghbox.h
ghbuttongroup.h
gheader.h
ghgroupbox.h
ghostaddress.h
ghttp.h
giconset.h
giconview.h
gimage.h

gimageformatplugin.h

ginputdialog.h
gintcache.h
gintdict.h
giodevice.h
gjiscodec.h
gkeyboard_gws.h
gkeysequence.h
glabel.h
glayout.h
glcdnumber.h
glibrary.h
glineedit.h
glistbox.h
qlistview.h
glocalfs.h
glock_gws.h
gmainwindow.h
gmap.h
gmemarray.h
gmenubar.h
gmenudata.h
gmessagebox.h
gmetaobject.h
gmime.h
gmotifplusstyle.h
gmotifstyle.h
gmovie.h
gmultilineedit.h
gmutex.h



gnamespace.h
gnetworkprotocol.h
qnp.h

gobject.h
gobjectcleanuphandler.h
gobjectlist.h
gpaintdevice.h
gpaintdevicemetrics.h
gpainter.h

gpair.h

gpalette.h

gpen.h

gpicture.h
gpixmap.h
gpixmapcache.h
gplatinumstyle.h
gpngio.h

gpoint.h
gpointarray.h
gpopupmenu.h
gprinter.h
gprocess.h
gprogressbar.h
gprogressdialog.h
gptrcollection.h
gptrdict.h
gptrlist.h
gptrqueue.h
gptrstack.h
gptrvector.h
gpushbutton.h
gradiobutton.h
grangecontrol.h
grect.h

qregexp.h
gregion.h
grtlcodec.h
gscrollbar.h
gscrollview.h



gsemaphore.h
gserversocket.h
gsessionmanager.h
gsettings.h
gsgistyle.h
gsignal.h
gsignalmapper.h
gsimplerichtext.h
gsize.h
gsizegrip.h
gsizepolicy.h
gsjiscodec.h
gslider.h
gsocket.h
gsocketdevice.h
gsocketnotifier.h
gsortedlist.h
gsound.h
gspinbox.h
gsplitter.h

gsql.h
gsqlcursor.h
gsqldatabase.h
gsqldriver.h
gsqldriverplugin.h
gsqleditorfactory.h
gsqlerror.h
gsqlfield.h
gsqlform.h
gsqlindex.h
gsqlpropertymap.h
gsqlquery.h
gsqlrecord.h
gsqlresult.h
gstatusbar.h
gstring.h
gstringlist.h
gstrlist.h

gstyle.h



gstylefactory.h
gstyleplugin.h
gstylesheet.h
gtabbar.h
gtabdialog.h
gtable.h
gtabwidget.h
gtextbrowser.h
gtextcodec.h
gtextcodecplugin.h
gtextedit.h
gtextstream.h
gtextview.h
gthread.h
gtimer.h
gtmultilineedit.h
gtoolbar.h
gtoolbutton.h
qtooltip.h
gtranslator.h
gtsciicodec.h
gttableview.h
qurl.h

qurlinfo.h
qurloperator.h
gvalidator.h
gvaluelist.h
gvaluestack.h
gvaluevector.h
gvariant.h
qvbox.h
gvbuttongroup.h
gvgroupbox.h
gwaitcondition.h
gwhatsthis.h
gwidget.h
gwidgetfactory.h
gwidgetplugin.h
gwidgetstack.h



gwindowdefs.h
gwindowsstyle.h
gwindowsystem_qws.h
gwizard.h

gwmatrix.h
gworkspace.h
qwsdecoration_gws.h
gwsmouse_qws.h
gxml.h

gxt.h
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Network Module

This module is part of the Qt Enterprise Edition.

¢ Introduction
e Working Network Protocol independent with QUrlOperator and
QNetworkOperation
o Implementing your own Network Protocol
o Error Handling



Introduction

The network module offers classes to make network programming easier and
portable. Basically there are three sets of classes, first very basic classes like
QSocket, QServerSocket, QDns, etc. which allow to work in a portable way with
TCP/IP sockets. In addition, there are classes like QNetworkProtocol,
QNetworkOperation in the Qt base library, which provide an abstract layer for
implementing network protocols and QUrlOperator which operates on such
network protocols. Finally the third set of network classes are the passive ones,
namely QUrl and QUrlInfo which do URL parsing and similar stuff.

The first set of classes (QSocket, QServerSocket, QDns, QFtp, etc.) are included
in the "network" module of Qt.

The QSocket classes are not directly related to the QNetwork classes, but
QSocket should and will be used for implementing network protocols, which are
directly related to the QNetwork classes. E.g. the QFtp class (implementation of
the FTP protocol) uses QSockets. But QSockets don't need to be used for
protocol implementations, e.g. QLocalFs (which is an implementation of the
local filesystem as network protocol) uses QDir and no QSocket. Using
QNetworkProtocols you can implement everything which fits into a hierarchical
structure and can be accessed using URLs. This could be e.g. a protocol which
can read pictures from a digital camera using a serial connection.



Working Network Protocol independent with
QUrlOperator and QNetworkOperation

To just use existing network protocol implementations and operate on URLs
using them is quite easy. E.g. downloading a file from an FTP server to the local
filesystem can be done with following code:

QUrlOperator op;
op.copy( "ftp://ftp.trolltech.com/qt/source/qt-2.1.0.tar.gz", "f

And that's all! Of course an implementation of the FTP protocol has to be
available and registered for doing that. More information on that later.

You can also do stuff like creating directories, removing files, renaming, etc. E.g.
to create a folder on a private FTP account do

QUrlOperator op( "ftp://username:password@host.domain.no/home/us
op.mkdir( "New Directory" );

That's it again. To see all available operations, look at the QUrlOperator class
documentation.

Now as everything works asynchronous, the function call for an operation
returns before the operation has been processed. So you don't get a return value
which tells you something about failure or success. The return value always is a
pointer to a QNetworkOperation.

In this QNetworkOperation all information about the operation is stored. There
is e.g. a method of QNetworkOperation which returns the state of this operation.
Using that you can find out all the time in which state the operation currently is.
Also you get the arguments you passed to the QUrlOperator method, the type of
the operation and some more stuff from this QNetworkOperation object. For
more details see the class documentation of QNetworkOperation.

Now, later you get signals emitted by the QUrlOperator, which inform you about
the process of the operations. As you can call many methods which operate on a
URL of one QUrlOperator, it queues up all these operations. So you can't know
which operation the QUrlOperator just processes. Because of this you get in
each signal as the last argument a pointer to the QNetworkOperation object



which is just processed and from which this signal comes.

Some of these operations send a start () signal at the beginning (depending if it
makes sense or not), then some of them send some signals during processing the
operation, and all operations send a finished() signal after they are done. Now,
finished could mean that the operation has been successfully finished or that it
failed. To find that out you can use the QNetworkOperation pointer you got with
the finished() signal. If QNetworkOperation::state() equals
QNetworkProtocol::StDone the operation finished successful, if it is
QNetworkProtocol::StFailed the operation failed.

Now, a slot which you connected to the QUrloperator::finished(
QNetworkOperation * ) signal could look like this

void MyClass::slotOperationFinished( QNetworkOperation *op )
{
switch ( op->operation() ) {
case QNetworkProtocol::0pMkDir: {
if ( op->state() == QNetworkProtocol::StFailed )
gDebug( "Couldn't create directory %s", op->arg( 0 ).lat

else
gDebug( "Successfully created directory %s'", op->arg( O
} break;
// ... and so on

}

As mentioned before, some operations send other signals too. Let's take the list
children operation as an example (e.g. read the directory of a directory on a FTP
server):

QUrlOperator op;

MyClass::MyClass() : QObject(), op( "ftp://ftp.trolltech.com" )
{
connect( &op, SIGNAL( newChildren( const QValuelList<QUrlInfo> &,
this, SLOT( slotInsertEntries( const QValuelList<QUrlInf
connect( &op, SIGNAL( start( QNetworkOperation * ) ),
this, SLOT( slotStart( QNetworkOperation *) ) );
connect( &op, SIGNAL( finished( QNetworkOperation * ) ),
this, SLOT( slotFinished( QNetworkOperation *) ) );



void MyClass::slotInsertEntries( const QValuelList<QUrlInfo> &info, (

{
QValuelList<QUrlInfo>::ConstIterator it = info.begin();

for ( ; it !'= info.end(); ++it ) {
const QUrlInfo &inf = *it;
gDebug( "Name: %s, Size: %d, Last Modified: %s",
inf.name().latin1(), inf.size(), inf.lastModified().toSt

}

void MyClass::slotStart( QNetworkOperation * )

{
gDebug( "Start reading '%s''", op.toString().latini() );

void MyClass::slotFinished( QNetworkOperation *operation )

{

if ( operation->operation() == QNetworkProtocol::OpListChildren
if ( operation->state() == QNetworkProtocol::StFailed )
gDebug( "Couldn't read '%s'! Following error occurred: %
op.toString().latinl(), operation->protocolDetail().
else
gDebug( "Finished reading '%s'!", op.toString().latini()

These examples explained now how to use the QUrlOperator and
QNetworkoperations. The network extension will contain some good examples
for this too.

Implementing your own Network Protocol

QNetworkProtocol provides a base class for implementations of network
protocols and an architecture to a dynamic registration and unregistration of
network protocols. If you use this architecture you also don't need to care about
asynchronous programming, as the architecture hides this and does all the work
for you.

Limitation: As it is quite hard to design a base class for network protocols which
satisfies all network protocols, the architecture described here is designed to
work with all kinds of hierarchical structures, like filesystems. So everything
which can be interpreted as hierarchical structure and accessed via URLs, can be
implemented as network protocol and easily used in Qt. This is not limited to



filesystems only!
To implement a network protocol create a class derived from QNetworkProtocol.

Other classes will use this network protocol implementation to operate on it. So
you should reimplement following protected members

void QNetworkProtocol: :operationListChildren( QNetworkOperation
void QNetworkProtocol: :operationMkDir( QNetworkOperation *op );
void QNetworkProtocol::operationRemove( QNetworkOperation *op
void QNetworkProtocol: :operationRename( QNetworkOperation *op
void QNetworkProtocol: :operationGet( QNetworkOperation *op );
void QNetworkProtocol: :operationPut( QNetworkOperation *op );

);
);

Some words about how to reimplement these methods: You always get a pointer
to a QNetworkOperation as argument. This pointer holds all information about
the operation in the current state. If you start processing such an operation, set
the state to QNetworkProtocol::StInProgress. If you finished processing the
operation, set the state to QNetworkProtocol::StDone if it was successful or
QNetworkProtocol::StFailed if an error occurred. If an error occurred you have
to set an error code (see QNetworkOperation::setErrorCode() ) and if you know
some details (e.g. an error message) you can also set this message to the
operation pointer (see QNetworkOperation::setProtocolDetail() ). Also you get
all information (type, arguments, etc.) of the operation from this
QNetworkOperation pointer. For details about which arguments you can get and
set look at the class documentation of QNetworkOperation.

If you reimplement such an operation method, it's also very important to emit the
correct signals at the correct time: In general always emit at the end of an
operation (when you either successfully finished processing the operation or and
error occurred) the finished() signal with the network operation as argument.
The whole network architecture relies on correctly emitted finished() signals!
So be careful with that! Then there are some more special signals which are
specific to operations:

e Emit in operationListChildren:
o start() just before starting listing the children
o newChildren() when new children are read
e Emit in operationMkDir:
o createdDirectory() after the directory has been created
o newChild() (or newChildren()) after the directory has been created (as



a new directory is a new child)
Emit in operationRemove:
o removed() after the child has been removed
Emit in operationRename:
o itemChanged() after the child has been renamed
Emit in operationGet:

o data() each time new data has been read

o dataTransferProgress() each time new data has been read to
indicate how much of the data has been read now.

Emit in operationPut:

o dataTransferProgress() each time data has been written to indicate
how much of the data has been written. Although you know the whole
data when this operation is called, it's suggested not to write the whole
data at once, but to do it step by step to avoid blocking the GUI and
also this way the progress can be made visible to the user.

And remember, always emit the finished() signal at the end!

For more details about the arguments of these signals take a look at the
QNetworkProtocol class documentation.

Now, as argument in such a method you get the QNetworkOperation which you
process. Here is a list which arguments of the QNetworkOperation you can get
and which you have to set in which method:

(To get the URL on which you should work, use the QNetworkProtocol::url()
method which returns the pointer to the URL operator. Using that you can get the
path, host, name filter and everything else of the URL)

e InoperationListChildren:

o Nothing.

e In operationMkDir:

o QNetworkOperation::arg( 0 ) contains the name of the directory

which should be created
e In operationRemove:

o QNetworkOperation::arg( © ) contains the name of the file which
should be removed. Normally this is a relative name. But it may be
absolute too, so use QUrl( op->arg( 0 ) ).fileName() to get the
filename.



¢ In operationRename:
o QNetworkOperation::arg( © ) contains the name of the file which
should be renamed
o QNetworkOperation::arg( 1 ) contains the name to which it should
be renamed.
e In operationGet:
o QNetworkOperation::arg( 0 ) contains the full URL of the file
which should be retrieved.
e In operationPut:
o QNetworkOperation::arg( 0 ) contains the full URL of the file in
which the data should be stored.
o QNetworkOperation::rawArg( 1 ) contains the data which should be
stored in QNetworkOperation::arg( 0 )

So, to sum it up: If you reimplement such an operation method, you have to emit
some special signals and always at the end a finished() signal, either on
success or on failure. Also you have to change the state of the
QNetworkOperation during processing it and can get and set arguments of the
operation as well.

But it's unlikely that the network protocol you implement supports all these
operations. So, just reimplement the operations, which are supported by the
protocol. Additionally you have to specify which operations are supported then.
This is done by reimplementing

int QNetworkProtocol: :supportedOperations() const;

In your implementation of this method return an int value which is constructed
by or'ing together the correct values (supported operations) of the following
enum (of QNetworkProtocol):

enum Operation {
OpListChildren = 1,
OpMkDir = 2,

OpRemove = 4,
OpRename = 8,
OpGet = 32,
OpPut = 64

i¥

So, if your protocol e.g. supports listing children and renaming them, do in your



implementation of supportedOperations():

return OpListChildren | OpRename;

The last method you have to reimplement is

bool QNetworkProtocol: :checkConnection( QNetworkOperation *op );

Here you have to return TRUE, if the connection is up and ok (this means
operations on the protocol can be done). If the connection is not ok, return
FALSE and start to try opening it. If you will not be able to open the connection
at all (e.g. because the host is not found), emit a finished() signal and set an
error code and the QNetworkProtocol::StFailed state to the QNetworkOperation
pointer you get here.

Now, you never need to check before doing an operation yourself, if the
connection is ok. The network architecture does this, this means using
checkConnection() it looks if an operation could be done and if not, it tries it
again and again for some time and only calls an operation method if the
connection is ok.

Using this knowledge it should be possible to implement network protocols.
Finally to be able to use it with a QUrlOperator (and so e.g. in the QFileDialog),
you have to register the network protocol implementation. This can be done like
this:

QNetworkProtocol: :registerNetworkProtocol( "myprot", new QNetwor

In this case MyProtocol would be a class you implemented like described here
(derived from QNetworkProtocol) and the name of the protocol would be
myprot. So if you want to use it, you would do something like

QUrlOperator op( "myprot://host/path" );
op.listChildren();

Finally as example for a network protocol implementation you could look at the
implementation of QLocalFs. The network extension will also contain an
example implementation of a network protocol

Error Handling



Error handling is important for both, implementing new network protocols and
using them (through QUrlOperator). So first some words about error handling
when using the network protocols:

As already mentioned quite some times after processing an operation has been
finished the network operation and so the QUrlOperator emits the finished()
signal. This has as argument the pointer to the processed QNetworkOperation. If
the state of this operation is QNetworkProtocol::StFailed, the operation contains
some more information about this error. Following error codes are defined in
QNetworkProtocol:

QNetworkProtocol::NoError - No error occurred
QNetworkProtocol::ErrValid - The URL you are operating on is not valid
QNetworkProtocol::ErrUnknownProtocol - There is no protocol
implementation available for the protocol of the URL you are operating on
(e.g. if the protocol is http and no http implementation has been registered)
QNetworkProtocol::ErrUnsupported - The operation is not supported by the
protocol

QNetworkProtocol::ErrParse - Parse error of the URL
QNetworkProtocol::ErrLoginIncorrect - You needed to login but the
username and or password are wrong
QNetworkProtocol::ErrHostNotFound - The specified host (in the URL)
couldn't be found

QNetworkProtocol::ErrListChildren - An error occurred while listing the
children

QNetworkProtocol::ErrMkDir - An error occurred when creating a
directory

QNetworkProtocol::ErrRemove -An error occurred while removing a child
QNetworkProtocol::ErrRename - An error occurred while renaming a child
QNetworkProtocol::ErrGet - An error occurred while getting (retrieving)
data

QNetworkProtocol::ErrPut - An error occurred while putting (uploading)
data

QNetworkProtocol::ErrFileNotExisting - A file which is needed by the
operation doesn't exist

QNetworkProtocol::ErrPermissionDenied - The permission for doing the
operation has been denied

QNetworkOperation::errorCode() returns then one of these codes or maybe a



different one if you use an own network protocol implementation which defines
additional error codes.

QNetworkOperation: :protocolDetails() may also return a string which
contains an error message then which could e.g. be displayed for the user.

According to this information it should be possible to react on errors.

Now, if you implement your own network protocol, you will need to tell about
errors which occurred. First you always need to be able to access the
QNetworkOperation which is processed at the moment. This can be done using
QNetworkOperation: :operationInProgress(), which returns a pointer to the
current network operation or O if no operation is processed at the moment.

Now if and error occurred and you need to handle it, do

if ( operationInProgress() ) {
operationInProgress()->setErrorCode( error_code_of_your_errc
operationInProgress()->setProtocolDetails( detail ); // opti
emit finished( operationInProgress() );
return;

That's all. The connection to the QUrlOperator and so on is done automatically.
Additionally, if the error was really bad so that no more operations can be done
in the current state (e.g. if the host couldn't be found), call

QNetworkProtocol: :clearOperationStack() before emitting finished().

Now, as error code you should use, if possible, one of the predefined error codes
of QNetworkProtocol. If this is not possible, you can add own error codes - they
are just normal integers. Just be careful that the value of the error code doesn't
conflict with an existing one.

Documentation about the low-level classes like QSocket, QDns, etc. will be
included in the seperate network extension.

For internal use only.
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QSqlQueryQSqlCursor
QSqglDatabaseSQL

QSqlDatabaseqgsgldatabase.h



#include <qapplication.h>
#include <qsgldatabase.h>
#include "../login.h"

int main( int argc, char *argv[] )

{
QApplication app( argc, argv );
QSqlDatabase *defaultDB = QSqglDatabase::addDatabase( DB_SALE
if ( defaultbDB ) {
defaultDB->setDatabaseName( DB_SALES_DBNAME );
defaultDB->setUserName( DB_SALES USER );
defaultDB->setPassword( DB_SALES_PASSWD );
defaultDB->setHostName( DB_SALES HOST );
if ( defaultDB->open() ) {
// SQL
¥
¥
return 0,
¥

sql/overview/connectl/main.cpp

QSqlDatabase::addDatabase() QODBC3
9 QTDS7Sybase Adaptive ServerMicrosoft SQL
Server QPSQL7PostgreSQL 67 QMYSQL3MySQLQt
README

QtSQL

setDatabaseName()setUserName()setPassword()setHostNName()
QOCI80racle 89TNSsetDatbaseName()ODBCDSN
setDatabaseName()

open() QSqlD



QSqlDatabase::addDatabase()

#include <qapplication.h>
#include <qsgldatabase.h>
#include "../login.h"

bool createConnections();

int main( int argc, char *argv[] )

{

}

QApplication app( argc, argv );

if ( createConnections() ) {
//
QSglDatabase *oracledb = QSglDatabase::database( "ORACLE
// oracleSQL

}

return 0O;

bool createConnections()

{

//
QSqlDatabase *defaultDB = QSglDatabase::addDatabase( DB_SALE
if (! defaultbDB ) {
gwWwarning( "Failed to connect to driver" );
return FALSE;
by
defaultDB->setDatabaseName( DB_SALES_DBNAME );
defaultDB->setUserName( DB_SALES_USER );
defaultDB->setPassword( DB_SALES_PASSWD );
defaultDB->setHostName( DB_SALES_HOST );
if (! defaultDB->open() ) {
gwarning( "Failed to open sales database: " +
defaultDB->lastError().driverText() );
gwWarning( defaultDB->lastError().databaseText() );
return FALSE;

}

// oracle
QSglDatabase *oracle = QSglDatabase::addDatabase( DB_ORDERS_
if ( ! oracle ) {
gwarning( "Failed to connect to oracle driver" );
return FALSE;
}
oracle->setDatabaseName( DB_ORDERS_DBNAME );
oracle->setUserName( DB_ORDERS_USER );
oracle->setPassword( DB_ORDERS_PASSWD );



oracle->setHostName( DB_ORDERS_HOST );
if (! oracle->open() ) {
gwarning( "Failed to open orders database: " +
oracle->lastError().driverText() );
gwWarning( oracle->lastError().databaseText() );
return FALSE;

}
return TRUE;
¥
sql/overview/create_connections/main.cpp
QSqlDatabase::database()“
Qtmain.cppcreateConnections()  Qt
ODBC QSqglDatabaseaddDat:

QSqlDatabase::removeDatabase()



QSqlQuerySQL
QSqlQuerySQL  SELECT

QSqlCursorSQL QSqlCursorSQL “QSqlCursor”  QSqlCursor

QSqlDriver::hasFeatureQSqglDriver::Trans
QSqlDatabase::transaction() QSqlDatabase::commit()
QSqlDatabase::rollback()

#include <qapplication.h>
#include <qsqgldatabase.h>
#include <qgsqglquery.h>
#include "../login.h"

bool createConnections();

int main( int argc, char *argv[] )

{
QApplication app( argc, argv );

if ( createConnections() ) {
QSglDatabase *oracledb = QSglDatabase::database( "ORACLE
// oracleODBC
QSglQuery target;
QSqlQuery query( "SELECT id, name FROM people;", oracled
if ( query.isActive() ) {
while ( query.next() ) {
target.exec( "INSERT INTO people ( id, name ) VA
query.value(0).toString() +
", '"" + query.value(l).toString()

return 0;



sql/overview/basicbrowsing/main.cpp
gsqlquery.h. target“ORACLE”createConne

SELECTisActive()next()value()Q Variants target QSc

int count = 0;
if ( query.isActive() ) {
while ( query.next() ) {
target.exec( "INSERT INTO people ( id, name ) VA
query.value(0).toString() +
", '"" + query.value(1l).toString()
if ( target.isActive() )
count += target.numRowsAffected();

sql/overview/basicbrowsing2/main.cpp

isActive()numRowsA ffected()-1

int main( int argc, char *argv[] )
{
QApplication app( argc, argv );

int rows = 0;

if ( createConnections() ) {
QSqlQuery query( "INSERT INTO staff ( id, forename, surn
"VALUES ( 1155, 'Ginger',6 'Davis', 50000 );
if ( query.isActive() ) rows += query.numRowsAffected()

query.exec( "UPDATE staff SET salary=60000 WHERE id=115%
if ( query.isActive() ) rows += query.numRowsAffected()

query.exec( "DELETE FROM staff WHERE id=1155;" );
if ( query.isActive() ) rows += query.numRowsAffected()

}

return ( rows == 3 ) ?2 0 : 1;



sql/overview/basicdatamanip/main.cpp

(

SQL DML QSqlQuery
TABLE CREATE INDEX
SELECTnext() QSqlQueryfirst()last()next()prev()isValid()
seek()
if ( createConnections() ) {
QSglQuery query( "SELECT id, name FROM people ORDER BY n
if (! query.isActive() ) return 1; //
int i;
i = query.size(); // 9i==9
query.first(); //
i = query.at(); // i==0
query.last(); //
i = query.at(); // i==8
query.seek( query.size() / 2 ); //
1 = query.at(); // i==4
}
sql/overview/navigating/main.cpp
size()

QSqlbatabase* defaultDB = QSqglDatabase::database();

if ( defaultDB->driver()->hasFeature( QSqlDriver::QuerySize ) )

// QSqlQuery::size()

else {
// QSqlQuery::size()

if ( createConnections() ) {

QSqlQuery query( "SELECT id, surname FROM staff;" );

if ( query.isActive() ) {
while ( query.next() ) {



gDebug( query.value(0).toString() "o "+

+
query.value(1).toString() );

sql/overview/retrievel/main.cpp
next()

lastQuery()Sql



QSqlCursor

QSqlCursorSQL

QSqlCursor QSqlQuery QSqlCursor
QSqlRecord::setGenerated() = QSqlQuery QSqlCursor  QSqglQuery

QSqlCursorinsertupdate deleteQSqlCursorQSqlCursor*

33663

QSqlCursor  createConnections()  QSglDatabase
QSqlCursor

QSqlCursorgsglcursor.h

#include <qapplication.h>
#include <qsqgldatabase.h>
#include <qgsqglcursor.h>
#include "../login.h"

bool createConnections();

int main( int argc, char *argv[] )

{
QApplication app( argc, argv );

if ( createConnections() ) {
QSqlCursor cur( "staff" ); // /
cur.select(); //
while ( cur.next() ) {

gbebug( cur.value( "id" ).toString() + ": " +
cur.value( "surname" ).toString() + " " +
cur.value( "salary" ).toString() );

¥
¥
return 0O;



sql/overview/retrieve2/main.cpp
QSqlCursor  QSqlCursor

cur.select()Sql

SELECT staff.id, staff.forename, staff.surname, staff.salary, st

cur.next() QSqlQueryvalue() setVal

select()SQLWHERE)

cur.select( "id > 100" );

select()SQL

SELECT staff.id, staff.forename, staff.surname, staff.salary, st
FROM staff WHERE staff.id > 100

id100

QSqlIndexselect()

QSqlCursor cur( "staff" );
QSglIndex nameIndex = cur.index( "surname" );
cur.select( nameIndex );

“surname” QSqlIndexselect()staff.surnameORDER BY'S

SELECT staff.id, staff.forename, staff.surname, staff.salary, st
FROM staff ORDER BY staff.surname ASC

cur.select( "surname LIKE 'A%'", nameIndex );

WHERE QSqlIlndexORDER BY

SELECT staff.id, staff.forename, staff.surname, staff.salary, st
FROM staff WHERE staff.surname LIKE 'A%' ORDER BY staff.surname



QSqlCursor cur( "staff" );

QStringList fields = QStringList() << "surname" << "fore
QSglIndex order = cur.index( fields );

cur.select( order );

while ( cur.next() ) {

sql/overview/order1/main.cpp

SELECT staff.id, staff.forename, staff.surname, staff.salary, st
FROM staff ORDER BY staff.surname ASC, staff.forename ASC

QSqlCursor cur( "staff" );

QStringList fields = QStringList() << "id" << "forename"
QSglIndex order = cur.index( fields );

QSglIndex filter = cur.index( "surname" );

cur.setValue( "surname", "Bloggs" );

cur.select( filter, order );

while ( cur.next() ) {

sql/overview/order2/main.cpp

SQL

SELECT staff.id, staff.forename, staff.surname, staff.salary, st
FROM staff WHERE staff.surname='Bloggs' ORDER BY staff.id ASC, s

QSqlIndex“order”“id”“forename” QSqlIndex“filter”
“surname”select()

QSqlCursor cur( "creditors" );
QStringList orderFields = QStringList() << "surname" <<
QSglIndex order = cur.index( orderFields );

QStringList filterFields = QStringList() << "surname" <<
QSglIndex filter = cur.index( filterFields );
cur.setValue( "surname", "Chirac" );

cur.setValue( "city", "Paris" );



cur.select( filter, order );

while ( cur.next() ) {
int id = cur.value( "id" ).toInt();
QString name = cur.value( "forename" ).toString() +
cur.value( "surname" ).toString();
gDebug( QString::number( id ) + ": " + name );

sql/overview/extract/main.cpp

creditors, QSqlIndex“order”“or
“filterFields”“surname”“city”’select()SQL

SELECT creditors.city, creditors.surname, creditors.forename, cr
FROM creditors

WHERE creditors.surname = 'Chirac' AND creditors.city = 'Paris'
ORDER BY creditors.surname ASC, creditors.forename ASC

WHEREORDER BY

idforenamesurname

QSqlCursor QSqlQuery

insertupdatedelete setValue()insert()update()del()
primelnsert()setValue()QSQICursor::insert()
setValue()SQL

primelnsert()primeUpdate()primeDelete()
QSqlCursor::primelnsert()

QSqlRecord::clearValues() = QSglCursor::primeUpdate()

QSqlCursor::primeDelete()primelnsert())primelnsert()

insert()update()del()select()



QSqglCursor cur( "prices" );
QStringList names = QStringlList() <<
"Screwdriver" << "Hammer" << "Wrench" << "Saw";
int id = 20;
for ( QStringlList::Iterator name = names.begin();
name != names.end(); ++name ) {
QSqlRecord *buffer = cur.primelnsert();
buffer->setvalue( "id", id );
buffer->setvalue( '"name", *name );
buffer->setvValue( "price", 100.0 + (double)id );
count += cur.insert();
id++;

sql/overview/insert/main.cpp

“prices”primelnsert()

QSqlCursor::primelnsert() QSqlCursorsetValue()insert()
insert()
primelnsert() QSqlRecord  QSqglRecord  QSqlRecordve

QSglCursor cur( "prices" );

cur.select( "id=202" );

if ( cur.next() ) {
QSqlRecord *buffer = cur.primeUpdate();
double price = buffer->value( "price" ).toDouble();
double newprice = price * 1.05;
buffer->setvalue( "price", newprice );
cur.update();

sql/overview/update/main.cpp

select()next()primeUpdate()
update()

QSqlQuerySQL

QSqlQuery query( "UPDATE prices SET price = price * 1.05" );



QSglCursor cur( "prices" );

cur.select( "id=999" );

if ( cur.next() ) {
cur.primeDelete();
cur.del();

sql/overview/del/main.cpp
primeDelete() QSqlCursor::del()

SQL

QSqlQuery query( "DELETE FROM prices WHERE id >= 2450 AND id <=



Qt Qtf

#include <qapplication.h>
#include <qsgldatabase.h>
#include <qgsqglcursor.h>
#include <qdatatable.h>
#include "../login.h"

bool createConnections();

int main( int argc, char *argv[] )

{
QApplication app( argc, argv );
if ( createConnections() ) {
QSqlCursor staffCursor( "staff" );
QDataTable *staffTable = new QDataTable( &staffCursor, T
app.setMainwidget( staffTable );
staffTable->refresh();
staffTable->show();
return app.exec();
}
return 0;
¥
sql/overview/table1/main.cpp
gdatatable.hgsqglcursor.hcreateConnections() QDataTat
autoPopulateTRUE QDataTable refresh()show()
autoPopulate QDataTablerefresh()

QSqlCursor staffCursor( "staff" ),
QDataTable *staffTable = new QDataTable( &staffCursor );

app.setMainwidget( staffTable );

staffTable->addColumn( "forename", "Forename" );



staffTable->addColumn( "surname", "Surname" );
staffTable->addColumn( "salary", "Annual Salary" );

QStringList order = QStringList() << "surname" << "foren
staffTable->setSort( order );

staffTable->refresh();
staffTable->show();

sql/overview/table2/main.cpp

QDataTable

refresh()show()

QDataTables

#include <qapplication.h>
#include <qdialog.h>
#include <qglabel.h>
#include <qlayout.h>
#include <qglineedit.h>
#include <qsqgldatabase.h>
#include <qgsqglcursor.h>
#include <qgsqglform.h>
#include "../login.h"

bool createConnections();

class FormDialog : public QDialog

{
public:
FormDialog();

i¥

FormDialog: :FormDialog()

{



QLabel *forenamelLabel
QLabel *forenameDisplay
QLabel *surnamelLabel
QLabel *surnameDisplay
QLabel *salarylLabel
QLineEdit *salaryEdit

new QLabel( "Forename:", this );
new QLabel( this );

new QLabel( "Surname:", this );
new QLabel( this );

new QLabel( "Salary:", this );
new QLineEdit( this );

QGridLayout *grid = new QGridLayout( this );
grid->addwidget( forenameLabel,
grid->addwidget( forenameDisplay,
grid->addwidget( surnamelLabel,
grid->addwidget( surnameDisplay,
grid->addwidget( salarylLabel,
grid->addwidget( salaryEdit,
grid->activate();
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QSqlCursor staffCursor( "staff" );
staffCursor.select();
staffCursor.next();

QSqlForm sqglForm( this );

sglForm.setRecord( staffCursor.primeUpdate() );
sglForm.insert( forenameDisplay, "forename" );
sglForm.insert( surnameDisplay, '"surname" );
sglForm.insert( salaryEdit, "salary" );
sglForm.readFields();

¥
int main( int argc, char *argv[] )
{
QApplication app( argc, argv );
if ( ! createConnections() ) return 1;
FormDialog *formDialog = new FormDialog();
formbialog->show();
app.setMainwidget( formDialog );
return app.exec();
¥
sql/overview/form1/main.cpp
gsqldatabase.hgsqlcursor.hgsqlform.h
FormDialog QDialogQLineEdit

staff



QSqlFormQSqglForm  QSglFormreadFields()

QDataViewQSqlFormQSqglFormrefresh( QSqlRecord * ) QDataTable

connect( myDataTable, SIGNAL( currentChanged( QSqglRecord* ) ),
myDataView, SLOT( refresh( QSglRecord* ) ) );

class FormDialog : public QDialog
{
Q_OBJECT
public:
FormDialog();
~FormDialog();
public slots:
void save();
private:
QSqlCursor staffCursor;
QSglForm *sqglForm;
QSglIndex idIndex;
Iy

sql/overview/form2/main.h

save QSqlCursorQSc

staffCursor.setTrimmed( "forename", TRUE );
staffCursor.setTrimmed( "surname", TRUE );

setTrimmed()

QLineEdit::setAlignmentQLineEdit::setValidator
QLineEdit *forenameEdit = new QLineEdit( this );

QPushButton *saveButton = new QPushButton( "&Save", this
connect( saveButton, SIGNAL(clicked()), this, SLOT(save()) )

FormDialogforenamesurnameQLineEdits



save

F
{

}

grid->addwidget( saveButton, 3, 0);

idIndex = staffCursor.index( "id" );
staffCursor.select( idIndex );
staffCursor.first();

QSqlIndexselect()

sglForm = new QSqglForm( this );
sglForm->setRecord( staffCursor.primeUpdate() );

QSqlForm

sglForm->insert( forenameEdit, "forename" );
sglForm->insert( surnameEdit, "surname" );
sglForm->insert( salaryEdit, "salary" );
sglForm->readFields();

QLineEditreadFields()

ormDialog::~FormDialog()

QSqglFormQt

void FormDialog: :save()

{

}

sglForm->writeFields();
staffCursor.update();
staffCursor.select( idIndex );
staffCursor.first();

writeFields()

QDataBrowserQDataView  QDataBrowser = QDataView  Qt

sql/overview/form2/main.cpp



QSqlFormQSqlPropertyMap

form2 sql/overview/custom

class CustomEdit : public QLineEdit

{
Q_OBJECT

Q_PROPERTY( QString upperLine READ upperlLine WRITE setUpperlL
public:
CustomEdit( Qwidget *parent=0, const char *name=0 );
QString upperLine() const;
void setUpperLine( const QString &line );
public slots:
void changed( const QString &line );
private:
QString upperLineText;

i
QLineEditupperLineTextchanged
QSglPropertyMap *propMap;
FormDialog

CustomEdit: :CustomEdit( Qwidget *parent, const char *name )
QLineEdit( parent, name )
{

connect( this, SIGNAL(textChanged(const QString &)),

this, SLOT(changed(const QString &)) );
¥

CustomEditQLineEdittextChangedchanged

void CustomEdit::changed( const QString &line )
{

}

setUpperLine( line );

changed()setUpperLine()

void CustomEdit::setUpperLine( const QString &line )

{

upperLineText = line.upper();
setText( upperLineText );



setUpperLine()

CustomEditCustomEdit

Customedit *forenameEdit new Customedit( this );

CustomEdit *surnameEdit new Customedit( this );

FormDialog QLineEditCustomEdit

propMap = new QSqglPropertyMap;
propMap->insert( forenameEdit->className(), "upperLine" );

CustomEditupperLine

sglForm = new QSqglForm( this );
sglForm->setRecord( staffCursor->primeUpdate() );
sglForm->installPropertyMap( propMap );

QSqlFormQSqlFormQSqlFormFormDialogQt

forenamesurnameCustomEdit

QSqlEditorFactory ~ QComboBoxQSqlEditorFactoryQDataTab

class StatusPicker : public QComboBox
{
Q_OBJECT
Q_PROPERTY( int statusid READ statusId WRITE setStatusId )
public:
StatusPicker( Qwidget *parent=0, const char *name=0 );
int statusId() const;
void setStatusId( int id );
private:
QMap< int, int > index2id;

i
sql/overview/table3/main.h

statusidstatusidcombobox



class CustomSglEditorFactory : public QSqlEditorFactory

{
Q_OBJECT

public:
Qwidget *createEditor( Qwidget *parent, const QSglField
iy

QSqlEditorFactorycreateEditor()

StatusPicker::StatusPicker( Qwidget *parent, const char *name )
: QComboBox( parent, name )
{

QSqlCursor cur( "status" );
cur.select( cur.index( "name" ) );

int 1 = 0;
while ( cur.next() ) {
insertItem( cur.value( "name" ).toString(), i );

index2id[i] = cur.value( "id" ).toInt();
i++;

sql/overview/table3/main.cpp

StatusPickernamecombobox

int StatusPicker::statusId() const

{
b

return index2id[ currentItem() ];

statusidcomboboxindex?2id

void StatusPicker::setStatusId( int statusid )

{
QMap<int, int>::Iterator it;
for ( it = index2id.begin(); it != index2id.end(); ++it ) {
if ( it.data() == statusid ) {
setCurrentItem( it.key() );
break;
}
}
}

statusld()statusidQMapstatusidcomboboxstatusid

QDataTablestatuscomboboxstatusQDataTablepaintField()



class CustomTable : public QDataTable

{
Q_OBJECT
public:
CustomTable(
QSglCursor *cursor, bool autoPopulate = FALSE,
Qwidget * parent = 0, const char * name = 0 ) :
QDataTable( cursor, autoPopulate, parent, name ) {}
void paintField(
QPainter * p, const QSqlField* field, const QRect &
Iy

sql/overview/table4/main.h

QDataTablepaintField

void CustomTable::paintField( QPainter * p, const QSqlField* fie
const QRect & cr, bool b)

{
if ( !field )
return;
if ( field->name() == "statusid" ) {
QSqlQuery query( "SELECT name FROM status WHERE id=" +
field->value().toString() );
QString text;
if ( query.next() ) {
text = query.value( 0 ).toString();
}
p->drawText( 2,2, cr.width()-4, cr.height()-4, fieldAlig
}
else {
QDataTable::paintField( p, field, cr, b) ;
}
sql/overview/table4/main.cpp
paintField QDataTableif field->name() == "statusid"

staffTableQDataTableCustomTable



QSqlCursor

#include <qapplication.h>
#include <qsgldatabase.h>
#include <qgsqglcursor.h>
#include <qdatatable.h>
#include "../login.h"

bool createConnections();

int main( int argc, char *argv[] )

{
QApplication app( argc, argv );
if ( createConnections() ) {
QSqlCursor invoiceItemCursor( "invoiceitem" );
QDataTable *invoicelItemTable = new QDataTable( &invoicel
app.setMainwidget( invoiceItemTable );
invoiceItemTable->addColumn( "pricesid", "PriceID" );
invoiceItemTable->addColumn( "quantity", "Quantity" );
invoiceItemTable->addColumn( "paiddate", "Paid" );
invoiceItemTable->refresh();
invoiceItemTable->show();
return app.exec();
}
return 1;
¥
sql/overview/subclass1/main.cpp
tablel QDataTablerefresh()show(

class InvoicelItemCursor : public QSqlCursor

{
public:

InvoiceItemCursor();

i¥



sql/overview/subclass2/main.h

QSqlCursor

InvoiceItemCursor::InvoiceItemCursor()
QSqlCursor( "invoiceitem" )

{
//
}
sql/overview/subclass2/main.cpp
QSqlCursor

InvoiceltemCursor invoiceItemCursor;

invoiceitemInvoiceltemCursorQSqlCursor

protected:
QVariant calculateField( const QString & name );

sql/overview/subclass3/main.h

calculateField()

InvoiceItemCursor::InvoiceItemCursor()
QSqlCursor( "invoiceitem" )

{
QSqlFieldInfo productName( "productname", QVariant::String )
append( productName );
setCalculated( productName.name(), TRUE );

}

QVariant InvoiceItemCursor::calculateField( const QString & name
{
if ( name == "productname" ) {
QSqlQuery query( "SELECT name FROM prices WHERE id=" +
field( "pricesid" )->value().toString() + "
if ( query.next() )
return query.value( 0 );

}

return QvVariant( QString::null );



sql/overview/subclass3/main.cpp

InvoiceltemCursor QSqlFieldproductname Ir
productnamesetCalculated()setCalculated()TRUEcalculateField()

invoiceItemTable->addColumn( "productname", "Product" );
addColumn()

calculateField()invoiceitempricesidpricesidSql

sql/overview/subclass4/main.hcalculateField()

InvoiceItemCursor::InvoiceItemCursor()
QSqlCursor( "invoiceitem" )

{
QSqlFieldInfo productName( "productname", QVariant::String )
append( productName );
setCalculated( productName.name(), TRUE );
QSqlFieldInfo productPrice( "price", QVariant::Double );
append( productPrice );
setCalculated( productPrice.name(), TRUE );
QSglFieldInfo productCost( "cost", QVariant::Double );
append( productCost );
setCalculated( productCost.name(), TRUE );

¥

sql/overview/subclass4/main.cpp

pricecostsetCalculated()

Qvariant InvoiceItemCursor::calculateField( const QString & name

{

if ( name == "productname" ) {
QSglQuery query( "SELECT name FROM prices WHERE id=" +
field( "pricesid" )->value().toString() + "
if ( query.next() )
return query.value( 0 );
}
else if ( name == "price" ) {
QSqlQuery query( "SELECT price FROM prices WHERE id=" +



field( "pricesid" )->value().toString() + "
if ( query.next() )
return query.value( 0 );

}
else if ( name == "cost" ) {
QSqlQuery query( "SELECT price FROM prices WHERE id=" +
field( "pricesid" )->value().toString() + "
if ( query.next() )
return QVariant( query.value( 0 ).toDouble() *
value( "quantity").toDouble() );
}

return QvVariant( QString::null );

sql/overview/subclass4/main.cpp

calculateField()productnamepricepricesidcostcost
calculateField()

QSglRecord *primeInsert();

sql/overview/subclass5/main.h

primelnsert()
calculateField()
QSglRecord *InvoiceItemCursor::primeInsert()
{
QSqlRecord *buffer = editBuffer();
QSglQuery query( "SELECT NEXTVAL( 'invoiceitem_seq' );" );
if ( query.next() )
buffer->setvalue( "id", query.value( 0 ) );
buffer->setValue( "paiddate", QDate::currentDate() );
buffer->setvalue( "quantity", 1 );
return buffer;
¥

sql/overview/subclass5/main.cpp
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SQL
create

create

create

create

create

create

table

table

table

table

table

table

people (id integer primary key, name char(40))

staff (id integer primary key, forename char(40),
surname char(40), salary float, statusid integer

status (id integer primary key, name char(30))

creditors (id integer primary key, forename char(40),
surname char(40), city char(30))

prices (id integer primary key, name char(40), price fl
invoiceitem (id integer primary key,

pricesid integer, quantity integer,
paiddate date)

calculateField()sequence

create sequence invoiceitem_seq
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XML Module

This module is part of the Qt Enterprise Edition.

e Overview of the XML architecture in Qt
e The Qt SAX2 classes
o Introduction to SAX2
o Features
o Namespace support via features
= Summary
Properties
Further reading
e The Qt DOM classes
o Introduction to DOM
o Further reading
¢ An introduction to namespaces
o Conventions used in Qt XML documentation

o

o



Overview of the XML architecture in Qt

The XML module provides a well-formed XML parser using the SAX2 (Simple
API for XML) interface plus an implementation of the DOM Level 2 (Document
Object Model).

SAX is an event-based standard interface for XML parsers. The Qt interface
follows the design of the SAX?2 Java implementation. Its naming scheme was
adapted to fit the Qt naming conventions. Details on SAX2 can be found at
http://www.megginson.com/SAX/.

Support for SAX?2 filters and the reader factory are under development.
Furthermore the Qt implementation does not include the SAX1 compatibility
classes present in the Java interface.

For an introduction to Qt's SAX2 classes see "The Qt SAX2 classes". A code
example is discussed in the "tagreader walkthrough".

DOM Level 2 is a W3C Recommendation for XML interfaces that maps the
constituents of an XML document to a tree structure. Details and the
specification of DOM Level 2 can be found at http://www.w3.org/DOM/. More
information about the DOM classes in Qt is provided in the Qt DOM classes.

Qt provides the following XML related classes:

QDomAttr -- Represents one attribute of a QDomElement
QDomCDATASection -- Represents an XML CDATA section
QDomCharacterData -- Represents a generic string in the DOM
QDomComment -- Represents an XML comment

QDomDocument -- The representation of an XML document
QDomDocumentFragment -- Tree of QDomNodes which is usually not a
complete QDomDocument

QDomDocumentType -- The representation of the DTD in the document
tree

QDomElement -- Represents one element in the DOM tree

QDomEntity -- Represents an XML entity

QDomEntityReference -- Represents an XML entity reference
QDomImplementation -- Information about the features of the DOM


http://www.megginson.com/SAX/
http://www.w3.org/DOM/

implementation

QDomNamedNodeMap -- Collection of nodes that can be accessed by
name

QDomNode -- The base class for all nodes of the DOM tree
QDomNodeList -- List of QDomNode objects

QDomNotation -- Represents an XML notation
QDomProcessinglnstruction -- Represents an XML processing instruction
QDomText -- Represents textual data in the parsed XML document
QXmlAttributes -- XML attributes

QXmlContentHandler -- Interface to report logical content of XML data
QXmlDeclHandler -- Interface to report declaration content of XML data
QXmlDefaultHandler -- Default implementation of all XML handler classes
QXmIDTDHandler -- Interface to report DTD content of XML data
QXmlEntityResolver -- Interface to resolve extern entities contained in
XML data

QXmlErrorHandler -- Interface to report errors in XML data
QXmlInputSource -- The input data for the QXmlReader subclasses
QXmlLexicalHandler -- Interface to report lexical content of XML data
QXmlLocator -- The XML handler classes with information about the
actual parsing position

QXmlINamespaceSupport -- Helper class for XML readers which want to
include namespace support

QXmlParseException -- Used to report errors with the QXmlErrorHandler
interface

QXmlReader -- Interface for XML readers (i.e. for SAX2 parsers)
QXmlSimpleReader -- Implementation of a simple XML reader (a SAX2
parser)



The Qt SAX2 classes

Introduction to SAX?2

The SAX?2 interface is an event-driven mechanism to provide the user with
document information. "Event" in this context has nothing to do with the term
"event" you probably know from windowing systems; it means that the parser
reports certain document information while parsing the document. These
reported information is referred to as "event".

To make it less abstract consider the following example:

<quote>To make it less abstract consider the following example:</quc

Whilst reading (a SAX2 parser is usually referred to as "reader") the above
document three events would be triggered:

1. A start tag occurs (<quote>).
2. Character data (i.e. text) is found.
3. An end tag is parsed (</quote>).

Each time such an event occurs the parser reports it so that a suitable event
handling routine can be invoked.

Whilst this is a fast and simple approach to read XML documents manipulation
is difficult because data are not stored, simply handled and discarded serially.
This is when the DOM interface comes handy.

The Qt XML module provides an abstract class, QXmlIReader, that defines the
interface for potential SAX2 readers. At the moment Qt ships with one reader
implementation, QXmlSimpleReader.

The reader reports parsing events through special handler classes. In Qt the
following ones are available:

e QXmlContentHandler reports events related to the content of a document
(e.g. the start tag or characters).
e QXmIDTDHandler reports events related to the DTD (e.g. notation



declarations).

e QXmlErrorHandler reports errors or warnings that occurred during parsing.
e QXmlEntityResolver reports external entities during parsing and allows the
user to resolve external entities him- or herself instead of leaving it to the

reader.

e QXmlDeclHandler reports further DTD related events (e.g. attribute
declarations). Usually users are not interested in them, but under certain
circumstances this class comes handy.

e QXmlLexicalHandler reports events related to the lexical structure of the
document (the beginning of the DTD, comments etc.). Occasionally this
might be useful.

These classes are abstract classes describing the interface. The
QXmlDefaultHandler class provides a "do nothing" default implementation for
all of them. Therefore users need to overload only the QXmlIDefaultHandler
functions they are interested in.

To read input XML data a special class QXmlInputSource is used.

Apart from the already mentioned ones the following SAX2 support classes
provide the user with useful functionality:

e QXmlAttributes is used to pass attributes in a start element event.

e QXmlLocator is used to obtain the actual parsing position of an event.

e QXmlNamespaceSupport is used to easily implement namespace support
for a reader. Note that namespaces do not change the parsing behavior.
They are only reported through the handler.

Features

The behaviour of an XML reader depends on whether it supports certain optional
features or not. As an example a reader can have the feature "report attributes
used for namespace declarations and prefixes along with the local name of a
tag". Like every other feature this has a unique name represented by a URI: it is
called http://xml.org/sax/features/namespace-prefixes.

The Qt SAX2 implementation allows you to find out whether the reader has this
ability using QXmlReader::hasFeature(). If the return value is TRUE it is
possible to turn the relevant feature on and off. To do this use



QXmlReader::setFeature(). Whether a supported feature is on or off (TRUE or
FALSE) can be queried using QXmlReader::feature().

Consider the example

<document xmlns:book
xmlns

"http://trolltech.com/fnord/book/'
"http://trolltech.com/fnord/' >

A reader not supporting the http://xml.org/sax/features/namespace-prefixes
feature would clearly report the element name document but not its attributes
xmiIns:book and xmiIns with their values. A reader with the feature
http://xml.org/sax/features/namespace-prefixes reports the namespace attributes
if QXmlReader::feature() is TRUE and disregards them if the feature is FALSE.

Other features include http://xml.org/sax/features/namespace (namespace
processing, implies http://xml.org/sax/features/namespace-prefixes) or
http://xml.org/sax/features/validation (the ability to report validation errors).

Whilst SAX2 leaves it to the user to define and implement whatever features are
required, support for http://xml.org/sax/features/namespace (and thus
http://xml.org/sax/features/namespace-prefixes) is mandantory. Accordingly
QXmlSimpleReader, the implementation of QXmlReader that comes with the Qt
XML module, supports both of them, and therefore can do namespace
processing.

Being a non-validating parser QXmlSimpleReader does not support
http://xml.org/sax/features/validation and other features.

Namespace support via features

As we have seen in the previous section we can configure the behavior of the
reader when it comes to namespace processing. This is done by setting and
unsetting the http://xml.org/sax/features/namespaces and
http://xml.org/sax/features/namespace-prefixes features.

They influence the reporting behavior in the following way:

1. Namespace prefixes and local parts of elements and attributes can be
reported.



2. The qualified names of elements and attributes are reported.

3. QXmlContentHandler::startPrefixMapping() and
QXmlContentHandler::endPrefixMapping() are called by the reader.

4. Attributes that declare namespaces (i.e. the attribute xmiIns and attributes
starting with xmins: ) are reported.

Consider the following element:

<author xmlns:fnord = 'http://trolltech.com/fnord/"'
title="Ms"
fnord:title="Goddess"
name="Eris Kallisti"/>

With http://xml.org/sax/features/namespace-prefixes set to TRUE the reader will
report four attributes, with the namespace-prefixes feature set to FALSE only
three: The xmlIns:fnord attribute defining a namespace is then "unvisible" for the
reader.

The http://xml.org/sax/features/namespaces feature on the other hand is
responsible for reporting local names, namespace prefixes and -URIs. With
http://xml.org/sax/features/namespaces set to TRUE the parser will report title as
the local name of fnord:title attribute, fnord being the namespace prefix and
http://trolltech.com/fnord/ as the namespace URI. When
http://xml.org/sax/features/namespaces is FALSE none of them are reported.

In the current implementation the Qt XML classes follow the definition that the
prefix xmins itself isn't associated with any namespace at all (see
http://www.w3.0rg/TR/1999/REC-xml-names-19990114/#ns-using). Therefore
even with http://xml.org/sax/features/namespaces and
http://xml.org/sax/features/namespace-prefixes both set to TRUE the reader
won't return either a local name, a namespace prefix or a namespace URI for
xmlns:fnord.

This might be changed in the future following the W3C suggestion
http://www.w3.0rg/2000/xmlns/ to associate xmlns with the namespace
http://www.w3.0rg/2000/xmlns.

As the SAX2 standard suggests QXmlSimpleReader by default has
http://xml.org/sax/features/namespaces set to TRUE and
http://xml.org/sax/features/namespace-prefixes set to FALSE. When changing


http://www.w3.org/TR/1999/REC-xml-names-19990114/#ns-using
http://www.w3.org/2000/xmlns/

this behavior using QXmlSimpleReader::setFeature() note that the combination
of both features set to FALSE is illegal.

For a practical demonstration of how the two features affect the output of the
reader run the tagreader with features example.

Summary

QXmlSimpleReader implements the following behavior:

(namespaces, Namespace prefix Qualified Prefix xmlins
namespace-prefixes) and local part names mapping attributes
(TRUE, FALSE) Yes Yes* Yes No
(TRUE, TRUE) Yes Yes Yes Yes
(FALSE, TRUE) No* Yes No* Yes

(FALSE, FALSE) Illegal

For the entries marked with a "*", SAX does not require a particuliar behavior.

Properties

Properties are a more general concept. They also have a unique name,
represented as an URI, but their value is void*. Thus nearly everything can be
used as a property value. This concept involves some danger, though: there are
no means to ensure type-safety; the user must take care that he or she passes the
correct type. Properties are useful if a reader supports special handler classes.

The URIs used for features and properties often look like URLs, e.g.
http://xml.org/sax/features/namespace. This does not mean that whatsoever data
is required at this address. It is simply a way to define unique names.

Everybody can define and use new SAX2 properties for his or her readers.
Property support is however not required.

To set or query properties the following functions are provided:
QXmlReader::setProperty(), QXmlReader::property() and
QXmlReader::hasProperty().


http://xml.org/sax/features/namespace

Further reading

For a practical example on how to use the Qt SAX2 classes see the tagreader
walkthrough.

More information about XML (e.g. namespaces) can be found in the introduction
to the Qt XML module.



The Qt DOM classes

Introduction to DOM

DOM provides an interface to access and change the content and structure of an
XML file. It makes a hierarchical view of the document (tree) available with the
root element of the XML file serving as its root. Thus -- in contrast to the SAX?2
interface -- an object model of the document is resident in memory after parsing
which makes manipulation easy.

In the Qt implementation of the DOM all nodes in the document tree are
subclasses of QDomNode. The document itself is represented as a
QDomDocument object.

Here are the available node classes and their potential children classes:

e (QDomDocument: Possible children are

o QDomkElement (at most one)

o QDomProcessingInstruction

o QDomComment

o QDomDocumentType
QDomDocumentFragment: Possible children are
QDomElement
QDomProcessinglnstruction
QDomComment
QDomText
QDomCDATASection
QDomEntityReference
QDomDocumentType: No children
QDomEntityReference: Possible children are
QDomElement
QDomProcessinglnstruction
QDomComment
QDomText
QDomCDATASection
QDomEntityReference
QDomElement: Possible children are

[}
O O O O O ©O

0O O O O O

o



QDomElement
QDomText
QDomComment
QDomProcessinglnstruction
QDomCDATASection
QDomEntityReference
QDomAttr: Possible children are

o QDomText

o QDomkEntityReference
QDomProcessingInstruction: No children
QDomComment: No children
QDomText: No children
QDomCDATASection: No children
QDomEntity: Possible children are
QDomElement
QDomProcessinglnstruction
QDomComment
QDomText
QDomCDATASection
QDomEntityReference
e (QDomNotation: No children

e 6 o o o [ ]
O O O O O O O O O O o

o

With QDomNodeList and QDomNamedNodeMap two collection classes are
provided: QDomNodeList is a list of nodes whereas QDomNamedNodeMap is
used to handle unordered sets of nodes (often used for attributes).

The QDomImplementation class allows the user to query features of the DOM
implementation.

Further reading

To get started please refer to the QDomDocument documentation that describes
basic usage.



An introduction to namespaces

Parts of the Qt XML module documentation assume that you are familiar with
XML namespaces. Here we present a brief introduction; skip to Qt XML
documentation conventions if you know this material.

Namespaces are a concept introduced into XML to allow a more modular design.
With their help data processing software can easily resolve naming conflicts in
XML documents.

Consider the following example:

<document>
<book>
<title>Practical XML</title>
<author title="Ms" name="Eris Kallisti"/>
<chapter>
<title>A Namespace Called fnord</title>
</chapter>
</book>
</document>

Here we find three different uses of the name title. If you wish to process this
document you will encounter problems because each of the titles should be
displayed in a different manner -- even though they have the same name.

The solution would be to have some means of identifying the first occurrence of
title as the title of a book, i.e. to use the title element of a book namespace to
distinguish it from for example the chapter title, e.g.:

<book:title>Practical XML</book:title>
book in this case is a prefix denoting the namespace.

Before we can apply a namespace to element or attribute names we must declare
it.

Namespaces are URIs like http://trolltech.com/fnord/book/. This does not mean
that data must be available at this address; the URI is simply used to provide a
unique name.



We declare namespaces in the same way as attributes; strictly speaking they are
attributes. To make for example http://trolltech.com/fnord/ the document's
default XML namespace xmlns we write

xmlns="http://trolltech.com/fnord/"

To distinguish the http://trolltech.com/fnord/book/ namespace from the default,
we have to supply it with a prefix:

xmlns:book="http://trolltech.com/fnord/book/"

A namespace that is declared like this can be applied to element and attribute
names by prepending the appropriate prefix and a ":" delimiter. We have already
seen this with the book:title element.

Element names without a prefix belong to the default namespace. This rule does
not apply to attributes: an attribute without a prefix does not belong to any of the
declared XML namespaces at all. Attributes always belong to the "traditional"
namespace of the element in which they appear. A "traditional" namespace is not
an XML namespace, it simply means that all attribute names belonging to one
element must be different. Later we will see how to assign an XML namespace
to an attribute.

Due to the fact that attributes without prefixes are not in any XML namespace
there is no collision between the attribute title (that belongs to the author
element) and for example the title element within a chapter.

Let's clarify matters with an example:

<document xmlns:book
xmlns

"http://trolltech.com/fnord/book/'
"http://trolltech.com/fnord/"' >

<book>
<book:title>Practical XML</book:title>
<book:author xmlns:fnord = 'http://trolltech.com/fnord/"'
title="Ms"
fnord:title="Goddess"
name="Eris Kallisti"/>
<chapter>
<title>A Namespace Called fnord</title>
</chapter>
</book>
</document>



Within the document element we have two namespaces declared. The default
namespace http://trolltech.com/fnord/ applies to the book element, the chapter
element, the appropriate title element and of course to document itself.

The book:author and book:title elements belong to the namespace with the URI
http://trolltech.com/fnord/book/.

The two book:author attributes title and name have no XML namespace
assigned. They are only members of the "traditional" namespace of the element

book:author, meaning that for example two title attributes in book:author are
forbidden.

In the above example we circumvent the last rule by adding a title attribute from
the http://trolltech.com/fnord/ namespace to book:author: the fnord:title comes
from the namespace with the prefix fnord that is declared in the book:author
element.

Clearly the fnord namespace has the same namespace URI as the default
namespace. So why didn't we simply use the default namespace we'd already
declared? The answer is quite complex:

e attributes without a prefix don't belong to any XML namespace at all, even
not to the default namespace;

¢ additionally omitting the prefix would lead to a title-title clash;

e writing it as xmlns:title would declare a new namespace with the prefix title
instead of applying the default xmins namespace.

With the Qt XML classes elements and attributes can be accessed in two ways:
either by refering to their qualified names consisting of the namespace prefix and
the "real" name (or local name) or by the combination of local name and
namespace URI.

More information on XML namespaces can be found at
http://www.w3.org/TR/REC-xml-names/.

Conventions used in Qt XML documentation

The following terms are used to distinguish the parts of names within the context
of namespaces:


http://www.w3.org/TR/REC-xml-names/

e The qualified name is the name as it appears in the document. (In the above
example book:title is a qualified name.)

e A namespace prefix in a qualified name is the part to the left of the ":".
(book is the namespace prefix in book:title.)

e The local part of a name (also refered to as the local name) appears to the
right of the ":". (Thus title is the local part of book:title.)

e The namespace URI ("Uniform Resource Identifier") is a unique identifier
for a namespace. It looks like a URL (e.g. http://trolltech.com/fnord/ ) but
does not require data to be accessible by the given protocol at the named
address.

Elements without a ":" (like chapter in the example) do not have a namespace
prefix. In this case the local part and the qualified name are identical (i.e.
chapter).
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Object1

signali
signal2

Object3

signali

slot1

connect( Object1, signal1, Object2, slot1)
connect( Object1, signal1, Object2, slot2 )

Object2

signal1
- slot1
—pp  slot2

connect( Object1, signal2, Object4, slot1 )

—»

connect( Object3, signal1, Object4, slot3)
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QObject QWidget

connect( fontFamilyComboBox, activated(QString),
textEdit, setFamily(QString) )

I Helvetica [Cranmyx]

= o &
I// Beoursive, I.e. slow, Ffactorisl function j ‘
{

int factorial{ int n )
if ( n == 1 ) return 1;

return n # factorial( n - 1 };

} B

‘Ln 1,Col 1 ‘Saued e

connect( fontSizeSpinBox, value Changed(int),
textEdit, setPointSize(int) )

connect( textEdit, modificationChanged(bool),
customStatusBar, modificationStatus(bool) )



C++

class Foo
{
public:
Foo();
int value() const { return val; }
void setValue( int );
private:
int val;
Iy

Qt
class Foo : public QObject

{

Q_OBJECT
public:

Foo();

int value() const { return val; }
public slots:

void setValue( int );
signals:

void valueChanged( int );
private:

int val;
Iy

/Q_OBJECT

Foo::setValue()

void Foo::setValue( int v )
{
if (v !'=val ) {
val = v;
emit valueChanged(v);



emit valueChanged(v)valueChanged emit signal(arguments)

Foo a, b;
connect(&a, SIGNAL(valueChanged(int)), &b, SLOT(setValue(int)));
b.setvValue( 11 ); // a == undefined b == 11

a.setvalue( 79 ); // a == 79 b == 79
b.value();
a.setValue(79)avalueChanged() bsetValue() b.setvalue(79)

bvalueChanged() bvalueChanged()

v != valsetValue() b.valueChanged() a.setValue()

signalsslotsemit C++

moc C++



highlighted()activated() activated()

moc.cpp void

QScrollBar::valueChanged() }
QRangeControl::Range QRangeControl 15



C++

public slots:
protected slots:

private slots:

€€y

“new” “delete”“new” “delete” i585-5002
000000 1200000



moc C++C++ Qt

if ( widget->inherits("QButton") ) {
// Push ButtonRadio Button
}



glcdnumber.h

#include "qframe.h"
#include "qgbitarray.h"

class QLCDNumber : public QFrame

QLCDNumberQFrameQWidget#include / QObject

{
Q_OBJECT

Q_OBJECTmoc “virtual function QButton::className not defined”
mocmoc

public:
QLCDNumber( Qwidget *parent=0, const char *name=0 );
QLCDNumber( uint numDigits, Qwidget *parent=0, const char *n

mocQWidget parentna
mocC
signals:
void overflow();
QLCDNumber
overflow()
Qt
public slots:
void display( int num );
void display( double num );
void display( const char *str );
void setHexMode();
void setDecMode();
void setOctMode();
void setBinMode();

void smallDecimalPoint( bool );



QLCDNumber

QScrollBarnew ValuedisplayLCD

display()Qt

i¥

Copyright © 2002 Trolltech Trademarks  :Cavendish Qt 3.0.5


http://www.trolltech.com
http://www.trolltech.com/trademarks.html




QWidget

x(), y(), frameGeometry(), pos() and move()

geometry(), width(), height(), rect() and size()

y() | | geometry().y()
X() pos()

Window Title
geometry()x() [ geometry()

height() and geometry().height()

width() and geometry().width()

frameGeometry().width()

frameGeometry().height()



Unix/X11

Unix/X11show()X11
QtICCCM
X11QtframeGeometry()

X11QtshowMaximized()frameGeometry()



Windowsgeometry()setGeometry()X11X

show()setGeometry()pos()size()show()resize()move()
Mywidget* widget = new MyWidget

éﬁéint p = widget->pos(); //
QSize s = widget->size(); //

Qiéget = new MyWidget;

widget->resize( s ); //
widget->move( p ); //
widget->show(); //

MS-WindowsX11
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Qt QEvent  QObject::event() QObject QEw¢
QWidget QSocketNotifier

QMouseEvent  QTimerEventQtQt

QResizeEventQPaintEventQMouseEventQKeyt

QEvent QResizeEventQResizeEvent  QResizeEvent::size()
QResizeEvent::oldSize()

QMouseEvent
Qt QApplication::ni
QPaintEventQWidget::paintEv
tab

QObject::event()tab

bool MyClass:event( QEvent * e ) {
if ( e->type() == QEvent::KeyPress ) {
QKeyEvent * ke = (QKeyEvent*) e;
if ( ke->key() == Key_Tab ) {
// tab
k->accept();
return TRUE;

}

} else if ( e->type() >= QEvent::User ) {
QCustomEvent * ¢ = (QCustomEvent*) e;
//
return TRUE;

}
Qwidget::event( e );

Qt QObject::installEventFilter()Return



QObject::eventFilter()

QApplication  QToolTip

QApplicatior

sendEvent() sendEvent() isAccepted()

postEvent()Qtresizepaint
postEvent()

postEvent()

QEvent::UserQCustom
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Qt

USAustralianBritishUSJapaneseKoreanGerman

Qt



Step by Step

Qt

QString
QStringUnicodeQtQStringchar*QString

“ QObjectQStringchar* QCString

UnicodeQString QCharCconst char*char

tr()

"quoted text"QApplication::translate() = QObject::tr()
QWidget

LoginwWidget: :Loginwidget()

Loginwidget

{
QLabel *label = new QLabel( tr("Password:"), this );
¥
99
quoted textQODbjecttr() QApplication::translate()
void some_global_function( Loginwidget *logwid )
{

QLabel *label = new QLabel(
Loginwidget::tr("Password:"), logwid );

¥
void same_global_function( Loginwidget *logwid )
{

QLabel *label = new QLabel(
gApp->translate("Loginwidget", "Password:"),
logwid );

¥

QT_TR_NOOP(OQT_TRANSLATE_NOOP()

lupdate



QT_TR_NOOP()

QString FriendlyConversation::greeting( int greet_type )

{

static const char* greeting_strings[] = {
QT_TR_NOOP( "Hello" ),
QT_TR_NOOP( "Goodbye" )

+

return tr( greeting_strings[greet_type] );

¥
QT_TRANSLATE_NOOP()

static const char* greeting_strings[] = {
QT_TRANSLATE_NOOP( "FriendlyConversation", "Hello" ),
QT_TRANSLATE_NOOP( "FriendlyConversation", "Goodbye" )

i¥

QString FriendlyConversation::greeting( int greet_type )

{
b

QString global greeting( int greet_type )
{

return tr( greeting_strings[greet_type] );

return gApp->translate( "FriendlyConversation",
greeting_strings[greet_type] );
}

QT_NO_CAST_ASClIIconst char*  QString QString::fromLatin1()

Latin-1  QObject::trUtf8()QObject::tr(tr()  QApplication::defaultCodec()
QObject::trutf8()

Accelerator value = QKeySequence()

Ctrl+QAIt+F “Quit”hardcode CTRL+Key_Q
QPopupMenu *file = new QPopupMenu( this );

file->insertItem( tr("&Quit"), this, SLOT(quit()),
QKeySequence(tr("Ctrl+Q", "File|Quit")) );

QString::arg()



printf()QString::arg()

void FileCopier::showProgress( int done, int total,
const QString& current_file )

label.setText( tr("%1 of %2 files copied.\nCopying: %3")
.arg(done)

.arg(total)
.arg(current_file) );

tr()
QtQt  Qtlupdatelrelease
Qt

1. lupdateQtC++.tstr()QT_*_NOOP.ts
2. Qt.ts.tsXML

3. Irelease.ts.qm.ts“”.qm“”.ts.qm
locale
lupdate
lupdate.pro
HEADERS = funnydialog.h \
wackywidget.h
SOURCES = funnydialog.cpp \
main.cpp \
wackywidget.cpp
FORMS = fancybox.ui
TRANSLATIONS = superapp_dk.ts \
superapp_fi.ts \
superapp_no.ts \
superapp_se.ts
lupdatelrelease
DanishFinnishNorwegianSwedishgqmaketmake lupdate

TRANSLATIONSgmake



QTranslator::load() =~ QApplication::install Translator()
Qtfindtrmsg2gmmergetr qm2ts.qm

lupdatelrelease$QTDIR/binQtHelp|Manual

.qm.gqm QTranslator::insert()QTranslator ~ QTranslator::save()
.qm

Qt400 $QTDIR/translationsFrenc
main()

int main( int argc, char **argv )

{
QApplication app( argc, argv );
// translation file for Qt
QTranslator qt( 0 );
gt.load( QString( "qgt_" ) + QTextCodec::locale(), "." );
app.installTranslator( &qt );
// translation file for application strings
QTranslator myapp( 0 );
myapp.load( QString( "myapp_" ) + QTextCodec::locale(), "."
app.installTranslator( &myapp );
return app.exec();
¥

QTextCodecQTextStreamlocale8-bit 8-bitl/ O——8-

bit

8-bitCyrillic KOI8-R localelocale ISO 8859-5Cyrillic
QString string = ...; // some Unicode text

QTextCodec* codec = QTextCodec: :codecForName( "ISO 8859-5" );
QCString encoded_string = codec->fromUnicode( string );

.; // use encoded_string in 8-bit operations



Unicode8-bit QStringlocal8Bit()8-bit  utf8()8-bitUTF-8——
UnicodeUS-ASCIIUnicodeUS-ASCII

QString::fromUtf8()QString::fromLocal8Bit()ISO 8859-5 Cyrillic
Unicode

QCstring encoded_string = ...; // Some ISO 8859-5 encoded text.

QTextCodec* codec = QTextCodec::codecForName("ISO 8859-5");
QString string = codec->toUnicode(encoded_string);

..; // Use string in all of Qt's QString operations.

Unicodel/OUnicodeUTF16UTF8
QTextCodec::codecForLocale()local8Bit()

Unix8-bitUnicode = QTextCodecTrolltechqt-interest
QTextCodec::loadCharmapFile()QTextCodecQTextCodec

tr()"magic" words

void Clock::setTime(const QTime& t)

{
if ( tr("AMPM") == "AMPM" ) {
// 12-hour clock
} else {

// 24-hour clock
}



UnicodeQtQt
Unix/X11

e [.ocale-orientedQtUnicode

e Unix UTF-8QtUnicode8-bitUnix
QFile::setEncodingFunction()

e [/O8-bit  QTextStreamUnicode

Windows 95/98/NT

e QtUnicode

¢ [/OLatin-1QTextStreamUnicodeWindowsbig-endianUnicode
Unicode

e MFCwinlibQtWindows 95/98Windows NT Unicode


http://www.ietf.org/rfc/rfc2279.txt

TrolltechQtQtQt

European Latin-1KOI8-REast Asian EUC-JP “"——
ArabicHebrewThai script Indic scriptHindiDevanagari
Bengali

Windows

ISO ISO 8859-1 ISO 8859-2 ISO
8859-3 ISO 8859-4 ISO 8859-5
ISO 8859-7 ISO 8859-9 ISO 8859-15

KOI8-R
X11XIMeucJPJapanese
eucIPIISShiftIS W11.1dows NTIME Windows NT
Serika Kurusugawa
eucKR Mizi Research hanIM
Bio5 QtMing Che-ChuangBig5xcin
8 (2.5.x) XIM server
eucTW

Qtwriting system  writing systems

Qt

UnixUnicodeUnicode-orientedWindows xfsftxfsttx-tt
UTF-8Unicode Solaris 7Unicode


ftp://ftp.sra.co.jp/pub/x11/kinput2/
http://www.mizi.com
http://www.dcs.ed.ac.uk/home/jec/programs/xfsft/
ftp://sunsite.unc.edu/pub/Linux/X11/fonts/
http://www.ietf.org/rfc/rfc2279.txt
http://www.sun.com/software/white-papers/wp-unicode/

X11Locale

localeUnix /usr/share/locale/ja_JP.EUCJapanese]IS
Unicode /usr/share/locale/ja_JP.EUClocale



Qt

Qt

QEucJpCodec EUC-JP

QEucKrCodec EUC-KR

QGb18030Codec Chinese GB18030/GBK/GB2312
QGbkCodec Chinese GBK

QHebrewCodec visually ordered Hebrew
QJisCodec JIS

QSjisCodec Shift-JIS

QTextCodec

QTextDecoder State-based

QTextEncoder

QTranslator

QTranslatorMessage Translator

QTsciiCodec Tamil TSCII
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Qt



Qt

e -nograb Linuxgdb
e -dograb -nograb-nograb-dograb-nograb
e -sync XXX-syncX11Qt



Qt

e gDebug()
e gWarning|()
e gFatal()

QtUnix/X11 stderr Windows qlnstal

QObject::dumpObjectTree()QODbje



gglobal.h#defines

e Q ASSERT(b)bbFALSE“ASSERT: 'b' in file file.cpp (234)”

e Q CHECK_PTR(p)pp“In file file.cpp, line 234: Out of
memory”’

char *alloc( int size )

{
Q_ASSERT( size > 0 );
char *p = new char[size];
Q_CHECK_PTR( p );
return p,

}

QT_FATAL_ASSERTQ_ASSERTfatal()warning()

QT_CHECK_STATEQ_ASSERT QT_CHECK_NULL
Q_CHECK_PTR Q_ASSERTQ_CHECK_PTR
char *alloc( int size )
{
char *p;
Q_CHECK_PTR( p = new char[size] ); // WRONG
return p,
}
pQT_CHECK_NULLQ_CHECK_PTR
Qt
Qt

e QT_CHECK_STATE/
e QT_CHECK_RANGE
e QT_CHECK_NULL



QT_CHECK_MATHO
QT_NO_CHECKQT_CHECK_...
QT_DEBUG
QT_NO_DEBUGQT _DEBUG

QT_DEBUGQT_CHECKQT_DEBUGQT _NO_DEBUG
QT_CHECKQT_NO_CHECK

void f( char *p, int i )

{
#if defined(QT_CHECK_NULL)
if (p==0)
gWwarning( "f: Null pointer not allowed" );
#endif

#if defined(QT_CHECK_RANGE)
if (i<0)
gwWwarning( "f: The index cannot be negative" );
#endif

}



Bug

bug

vtbl vtbl vtbl

Q_OBJECTmocr
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Qt

QtQtQt

e Threads Primer: A Guide to Multithreaded Programming

e Thread Time: The Multithreaded Programming Guide

e Pthreads Programming: A POSIX Standard for Better Multiprocessing
(O'Reilly Nutshell)

e Win32 Multithreaded Programming

GUI QWidget QProcess

QRegExp  QMutexQRegExp


http://www.amazon.com/exec/obidos/ASIN/0134436989/trolltech/t
http://www.amazon.com/exec/obidos/ASIN/0131900676/trolltech/t
http://www.amazon.com/exec/obidos/ASIN/1565921151/trolltech/t
http://www.amazon.com/exec/obidos/ASIN/1565922964/trolltech/t

WindowsQt

Mac OS XUnix configure-threadUnixlibc
mtQt

QT_THREAD_SUPPORT -DQT_THREAD_SUPPORTWIi
gconfig.h



QThread  QThread::run()Java

class MyClass

{
public:
void doStuff( int );

private:
QMutex mutex;,
int a;
int b;

iy

// acbc*2

void MyClass::doStuff( int c )
{

mutex.lock();
a=c,;

b=c* 2,
mutex.unlock();

}
MyClass::doStuff() bc * 2

QWaitConditionQWaitCon
POSIXUnix

#include <qapplication.h>
#include <qpushbutton.h>

//
QwaitCondition mycond;

// Worker
class Worker : public QPushButton, public QThread

{
Q_OBJECT

public:
Worker (Qwidget *parent = 0, const char *name = 0)



: QPushButton(parent, name)

{
setText("Start Working");
// QPushButtonslotClicked()
connect(this, SIGNAL(clicked()), SLOT(slotClicked()));
// QThreadstart()...
QThread: :start();
}

public slots:
void slotClicked()

{
//
mycond.wakeOne();
¥
protected:
void run()
{
/]
while ( TRUE ) {
//
gApp->lock();
setCaption( "waiting" );
gqApp->unlock();
//
mycond.wait();
/]
gApp->lock();
setCaption( "Working!" );
gApp->unlock();
// GUIGULI...
do_complicated_thing();
¥
¥
i
// —~GUI
int main( int argc, char **argv )
{

QApplication app( argc, argv );

// worker...worker



Worker firstworker( 0, "worker" );

app.setMainwidget( &worker );
worker.show();

return app.exec();

workerworker



Qt——QThread::postEvent

Qwidget *mywidget;
QThread: :postEvent( mywidget, new QPaintEvent( QRect(©0, 0, 100,

mywidget100*100



Qt
QtQt

QApplication *qApp;
Qwidget *mywidget;

gApp->lock();
mywidget->setGeometry(0,0,100,100);
QPainter p;

p.begin(mywidget);

p.drawLine(0,0,100,100);
p.end();

gApp->unlock();

QtQtGUIQtGUL/



° QMutex

e QtQt

e =0Qt

e (Ot QPtrListQPtrList QPtrList::first()
e GUI QWidgetQTimerQSocketNotifierGUI

e GUIQNetwork QSo«

e GUIprocessEvents()
QDialog::exec() QPopupMenu::exec() QApplication::processEvents()

e QtQtQtQtQQtQt
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QtHOWTO

Qttext codecstyle

Qt 3.0.5Qt 3.0.4 Qt 3.0.5

QImageFormatPlugin $QTDIR/plugins/imageformats
QSqlDriverPlugin $QTDIR/plugins/sqgldrivers
QStylePlugin $QTDIR/plugins/styles
QTextCodecPlugin ~ $QTDIR/plugins/codecs
QWidgetPlugin $QTDIR/plugins/designer

'MyStyle'

class MyStylePlugin : public QStylePlugin
{
public:

MyStylePlugin() {}

~MyStylePlugin() {}

QStringList keys() const {
return QStringList() << "MyStyle";
¥

QStyle* create( const QString& key ) {
if ( key == "MyStyle" )
return new MyStyle;
return 0;
}
Iy

Q_EXPORT_PLUGIN( MyStylePlugin )

keys()0 QStylePlugincreate()



QStylePlugin

Qt
QApplication::setStyle( QStyleFactory::create( "MyStyle" ) );
QWidgetPlugin  Qt™ Qt  QWidgetFactory
QWidgetPlugin
QtQt
$QTDIR/plugins styles QSettings
QApplication::addLibraryPath() styleswidgets

DLL so appdir/plugins/designer



QtQt
e (Qt

QtTrolltechminor releaseAPI

e Qt Qt

Qt  QtUNIXQtQtQtQt

e Qt Qt

e Qt3.0.5Qt buildkey QtQt

build key



build key

e Architecture

e QtAPI

QtQt

QtQt

Qt



QtQt Qt.pro

CONFIG += thread

QtQtQtQtQtQtcorruptQt
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Pictures of Most Qt Widgets

Most of these widgets are shown in either Motif or Windows style. All widgets

are supported in both styles (and other styles), but for clarity we just present a
selection.

Below we have three views seperated by QSplitters. At the top-left there's a
QListBox, at the top-right there's a QListView with a QHeader and two
QScrollBars. And at the bottom there's a QIlconView.

& File-Open Action

: | Description =
”‘ 'i ~Help Help and Documentation
= File-Prin
: - Extra Extra Operations
~ File-Cut - Edit Edit Operations
File-Copy - [ Paste Paste the data from the cliphoarc
[ File-Paste - B2 Copy Copy the selection to the clipboz
3£ Ccut  Cutthe selection e

BE-File File Operations
i Print Frint out the contents of the dl:iill
»

User Seftings  Global Settings  Plugins

Administration  Metwark Update

Below we present a QMainWindow which has a QMenuBar and some
QToolBars that contain various widgets, e.g. QToolButtons and QComboBoxes.
The central widget is a QWorkspace which is used for MDI window
management and which contains an MDI-Window featuring a QTextEdit. At the
bottom you see a QStatusBar and at the bottom-right a QSizeGrip.



— = QMainWindow B =

FEile Edit Insert Tools Fluging Estra Windows Help
HE’; H &S “ Helvetica R EE j[
O X

This is the Central Widget.

8 & %|

Faor Hel, Press F1 v

The image below shows a QFileDialog. On the Macintosh and Windows
platforms you can either use a QFileDialog or the native file dialog. This is
explained in the QFileDialog class documentation.

= QFileDialog

Look in: |_«Hhmefreggief j ﬁl BBt EE
[ _lkpresenter

_1Desktop _Nkweard

_1GMUstep _Imico

. GET _Insmail

_IMew Folder 2 [_Jother_src

) Officeat _lpics

_15iag _pictures

_1Telematik. _tmp

_Jautosave _troll_cws

_Jhilder v mweare

_1hin [B# dragon.png

_lcompany [B# koffice.gif

_ldaoc [Inetscape.ps

_Jdownload [B# skyline jpeg

Clelisp [ Jssh-trick

_lkde [ J=emacs-21.1.6-i586-po-windz EXE

_kde_cwvs

File ﬂame:l Cpen
File type: | j Cancel




Below is a QPrintDialog. On Macintosh and Windows the native print dialog is
used, but for other platforms we provide QPrintDialog. Use QPrinter::setup() for
portability instead of the QPrintDialog if you need to be platform independent.

e~ @Printliallj="———————"|
— Print destination
4 Print to printer:
Frinter Host Camment
ascii Incally connected Aliases: Ipl,djets00-a4..

2 djets00-ad. .
ran Incally cnnnected Aliases: Ip3,djet500-a4..

o Print to file:

Browse...
— Printer settings — Faper format
“ Print in calar if available Fortrait N
~ Frintin grayscale &4 (210%297 mm, 8.26x11.7 inches) N
— Dptions
4* Print all 4 Print first page first
~ Print range ~ Print last page first

From page: I —I
To page: EI Mumber of copies: |1 ﬁl

(], | Cancel |

Below is a QFontDialog.



= QFontDialog
Eaont Font style Size
Courier [adobe] |N|:|rm al ]
Courier [adobe] Marmal
Courier [hitstream) Italic 3
Terminal [hitstream] Ohligue 10
Charter Bold 11
Clean Bold Italic 12
Terminal [dec) Eold Ohligue 14
Fixed [etl] Ll 16 Ll
— Effects — Sample
I~ Strikeout | Ra3bias
™ Underline
Script
['westen (150 8853-1) =l
Apply Close
Windows
The screenshot below shows a QColorDialog.
— QColorDialog O

Basic colors

C R
R I
R I A
R I

MENEE T T

Custom colors

| 0 N N NN
| 0 N N NN

Lefine Custam Colors ==

HENEEETTT P

Huge: I_ Bed: I_
Sat: I_ GEreemn: I_
vat [ Bue |

(], Cancel |

Add To Custom Colors




Messages are presented using QMessageBoxes, as shown below.

— =—— QMessageBox ——= [

\i,) This iz a2 QMessageBox with 2
message. It can even display
Fiefy—Texts

Ik |

The image below shows a QProgressDialog. The QProgressBar can also be used
as a separate widget.

— -4 : QProgressDialt B B O

Flease wait...

(TTTT] 34%

Cancel |

In the screenshot below we have a QGroupBox that contains a QLineEdit, a
read-only QComboBox and an editable QComboBox.

— Group Box
|S|:|me Text
| First item =l
| Third item ~|

The screenshot below shows a QPopupMenu.

ey
Dpen
Save
Save as
Print
Gt




In the screenshot below there's a QButtonGroup containing four QRadioButtons
and two QCheckBoxes.

— Group Box
i* Radiobutton 1
" Radiobutton 2
i~ Radiobutton 3
i~ Radiobutton 4
[T Checkbox 1
W Checkbox 2

The screenshot below shows a QTabDialog. The tabs (QTabBar) or the more
convenient class QTabWidget, which combines a tab bar with the pages, can be
used separately. In the visible page you see a QLabel, the range controls QSlider
and QSpinBox and below a QLCDNumber. In the bottom row there are some
QPushButtons.

— =——— QTabDialoy =i—"— 1

Ease Ilnnings |St5-'le |

Some Range-Contrals and a LED-MNumber:
|
|
[300 8 =
| 2
O, Apply | Cancel

In the screenshot below there's a QTextBrowser displaying a HTML page. See
also QTextEdit.



ON-LINE REF

Classes - Annotated - Tree

F

General Getting Started What
o Ahout Git » |nstallation key F
* Common Prohlems * Tutorial Gt e
s Windowsystem-specific « Walkthrough Detail
hotes * Examples Notes
s How to buy Gt Chan
P rirtin—
4| | b
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Q

Qt
Qtlupdatelrelease =~ ——
Qt
gmake
gembed
qvfb
makeqpf——
moc
uic
gtconfig

Makefile
C++

UnixQt
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Qt
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Qt Qt Qt Qt

QtWindows Qt Qt Qt

Qt QtQt

o QtQt Qt  qgmakeMakefile

. Qt(e.g.)

. Qt Qt

. gmake uic  QWidgetFactory.ui
. Qt

J QtSQL

o QtQtMakefiles

Qt

C++QIC++QtC++QtQt
QtSQL  QtSQLSQL

Qt

Qt Ot Qt
Qt Qt



1ibquiQt.uiC++

QiQt 2.x



-] Ot Designer by Trol

ltech

File Edit Project Search Tools Layout Preview Window Help

E (I EditorForm: richedit,

1 fmiain.cpp

Ui

I0@ Bl oo o § BR[D ||| m E Bol 23|
BHD0%EEro00 EREARREEE
IheEg@@cr R 0B0B8IEHEE

2| m Rich Edt
| EI ngrmat Help
Akl TR EEE DT

maximumsize

32757, 32757 ]

paletteF oregroundCo..

paletteBackgroundCa..

yoid EditorForm: (f11eExit(}

g
X))
Widgets ‘ Source ’ ‘
Slots 4]
B {public
----‘é-init(] (Constructor) [ void
-efleExt) {
-Boflehiew()
-efleOgen(
----|.hﬂlpﬂawpﬂ j |
4
Properties |§igna| Handlers |
Froperty Yalue el
name ItextEdt
enabled True s
sizePolicy Expanding/Expand..
minimumSize [0,0] i

yoid EditorForm: :f11eNew()

EditorForm: :init()
textEdit-rsetFocus();

(OFontDatabase fonts;

fontConboBox-»insertStringlist( fonts.families() J;
05tring font = textEdit->family(d;

font = font lower():

for (int 1 =0 1 ¢ fontComboBox-»count(d; i++ 3 4

| B Edit EditorForm -|olx

it ( font == fontComboBox-stext( 1 ) ) £
| fontComboBox-»setCurrentIten( 1 ):

break;
}
3

if ( savedndContinue! "Exit" ) )

ghpp-rexit(d:

paletteBackgroundPi., §
palette \ | if ( savedndContinuel “"New" ) ) -
M Line: 11 Col. 2
Ready

Qt




doc@trolltech.comQt  QtbugQt-bugs@trolltech.comQt-interest
http://www.trolltech.com
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Creating a Qt Application

Starting and Exiting Qt Designer

Qt Designer is controlled in the same way as any other modern desktop
application. To start Qt Designer under Windows click the Start button and click
Programs|Qt X.x.x|Designer. (X.x.x is the Qt version number, e.g. 3.0.0.) If
you're running a Unix or Linux operating system you can either double click the
Qt Designer icon or enter designer & in an xterm.

When you've finished using Qt Designer click File|Exit; you will be prompted to
save any unsaved changes. Help is available by pressing F1 or from the Help
menu.

To get the most benefit from the tutorial chapters we recommend that you start
Qt Designer now and create the example applications as you read. Most of the
work involves using Qt Designer's menus, dialogs and editors, with only small
amounts of code to type in.

When you start Qt Designer, by default, you will see a menu bar and various
toolbars at the top. On the left hand side are three windows, the first is the Files
window, the second is the Widgets and Source window (the Object Explorer)
and the third is the Properties window. The Files window lists the files and
images associated with the project; to open any form single click it in the Files
list. The Widgets and Source window lists the current form's widgets and slots.
The Properties window is used to view and change the properties of forms and
widgets. We will cover the use of Qt Designer's windows, dialogs, menu options
and toolbar buttons as we create example applications.

In this chapter we will build an application called 'multiclip' which allows you to
store and retrieve multiple text clippings to and from the clipboard.
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The Multiclip Application

Creating a New Project

Whenever you create a new application we strongly recommend that you create a
project file and open the project rather than individual . ui files. Using a project
has the advantage that all the forms you create for the project are available via a
single mouse click rather than having to be loaded individually through file open
dialogs. An additional benefit of using project files is that they allow you to store
all your images in a single file rather than duplicate them in each form in which
they appear. See The Designer Approach chapter's Project management section
for detailed information on the benefits of using project files.

Start Qt Designer if you haven't already. Click File|New to invoke the New File
dialog. Click the 'C++ Project' icon, then click OK to invoke the Project Settings
dialog. You need to give the project a name, and we recommend that you put
each project in its own subdirectory. Click the ellipsis ... button to invoke the
Save As dialog and navigate to where you want to put the new project. Click the
Create New Folder toolbar button to create the 'multiclip' directory. Double
click the 'multiclip’ directory to make it the current directory. Enter a file name
of 'multiclip.pro’, and click the Save button. The 'Project File' field of the Project
Settings dialog will have the path and name of your new project; click OK to
create the project.
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Creating a New Project

The name of the current project is shown in the Files toolbar which is the top left
toolbar by default. Once we have a project we can add forms and begin to build
our application. (See Customizing Qt Designer for information on changing Qt
Designer's toolbars and windows to suit your preferences.)

Creating a New Form

Click File|New to invoke the New File dialog. Several default forms are supplied
but we will use the default Dialog form, so just click OK. A new form called
'Form1' will appear. Note that the new form is listed in the Files list and the
Properties window shows the form's default property settings.

Click the Value beside the name property and change the form's name to
'MulticlipForm'. Change the form's caption to 'Multiclip'. The properties are
ordered in accordance with the inheritance hierarchy, and caption is roughly in
the middle of the property editor. Save the form: click File|Save, enter the name



'multiclip.ui', then click the Save button.
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Creating a New Form
Using the Property Editor

The Property Editor has two columns, the Property column which lists
property names and the Value column which lists the values. Some property
names have a plus sign '+' in a square to their left; this signifies that the
property name is the collective name for a set of related properties. Click
the form to make the Property Editor show the form's properties. Click the
sizePolicy property's plus sign; you will see four properties appear indented
below sizePolicy, hSizeType, vSizeType, horizontalStretch and
verticalStretch. These properties are edited in the same way as any other



properties.

Property Editorfsignal Handlers

Properties | Signal Handlers
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Property Editor

Some properties have simple values, for example, the name property has a
text value, the width property (within minimumSize for example) has a



numeric value. To change a text value click the existing text and type in
your new text. To change a numeric value click the value and either type in
a new number, or use the spin buttons to increase or decrease the existing
number until it reaches the value you want. Some properties have a fixed
list of values, for example the mouseTracking property is boolean and can
take the values True or False. The cursor property also has a fixed list of
values. If you click the cursor property or the mouseTracking property the
value will be shown in a drop down combobox; click the down arrow to see
what values are available. Some properties have complex sets of values; for
example the font property. If you click the font property an ellipsis button
(...) will appear; click this button and a Select Font dialog will pop up
which you can use to change any of the font settings. Other properties have
ellipsis buttons which lead to different dialogs depending on what settings
the property can have. For example, if you have a lot of text to enter for a
text property you could click the ellipsis button to invoke the multi-line text
editor dialog.

The names of properties which have changed are shown in bold. If you've
changed a property but want to revert it to its default value click the
property's value and then click the red 'X' button to the right of the value.
Some properties have an initial value, e.g. "TextEdit1', but no default value;
if you revert a property that has an initial value but no default value (by
clicking the red 'X") the value will become empty unless the property, e.g.
name, is not allowed to be empty.

If multiple widgets are selected, the property editor shows the properties
that the selected widgets have in common. Changing one of these properties
will cause all the selected widgets to have this property changed.

The property editor fully supports Undo and Redo (Ctrl+Z and Ctrl+Y,
also available from the Edit menu).

Adding Widgets

The multiclip application consists of a text box to display the current clipboard
text (if any), a list box showing the previous clippings, a length indicator, a
checkbox and buttons. If you run the application and resize it all the widgets will
scale properly.



The Qt Designer approach to laying out a form is to place the required widgets
on the form in the approximate positions that they should occupy and then use
the layout tools to size and position them correctly. We'll now add the multiclip
form's widgets.

1. We'll start with the current clipping text box. Click the Text Label toolbar
button and click towards the top left of the form. (If you hover the mouse
over a toolbar button its name will appear in a tooltip.) We won't bother
renaming the label since we'll never refer to it in code; but we need to
change its text, so change its text property to 'Current Clipping'. (See the
Using the Property Editor sidebar for an explanation of the property editor.)

Click the Line Edit toolbar button and click towards the top right of the
form. Use the Property Editor to change the widget's name to
'currentLineEdit'.

2. Now we'll add another label and the list box. Click the Text Label toolbar
button and click below the Current Clipping label. Change the text property
to 'Previous Clippings'. Don't worry about positioning the widgets precisely,
nor about the fact that they are the wrong size; the layout tools (covered in
the next section) will take care of this.

Click the List Box toolbar button and click the form below the 'Previous
Clippings' label. Change the list box's name to 'clippingsListBox'. By
default Qt Designer creates list boxes with a single initial value of 'New
Item'. We don't want this value (we'll be populating our list box in code
later), so we need to remove the value. Right click the list box then click the
Edit menu item on the popup menu to invoke the listbox's value editor
dialog. Click Delete Item to delete the default item, then click OK. (See the
Value Editors sidebar.)

3. We want to know the length of the current clipping so we'll add a label and
an LCD Number widget.

Click the Text Label toolbar button and click below the Line Edit. Change
its text property's value to 'Length'. Click the LCD Number toolbar button
and click below the length label. Change the LCD Number's name to
'lengthLCDNumber'.

4. Multiclip can be made to detect clipboard changes and automatically add



new clippings. We want the user to have control over whether this should
happen or not so we will provide a check box which they can use to
indicate their preference.

Click the Check Box toolbar button and click below the LCD Number.
Change the checkbox's name to 'autoCheckBox' and its text to '"A&uto Add
Clippings'. Note that the accel property automatically changes to Alt+U
because the ampersand in the text signifies a keyboard shortcut.

5. The last widgets we require are the buttons. One way to add the same kind
of widget multiple times is to add one, copy it, then paste repeatedly. We
will use another approach.

Double click the Push Button toolbar button; now click below the
checkbox to place a button. Click below the button we've just added to add
a second button. Add a third and fourth button. Now click the Pointer
toolbar button to switch off automatically adding the same widget. Change
the first button's name to 'addPushButton’ and its text to '&Add Clipping'.
Change the second button's name to 'copyPushButton' and its text to
'&Copy Previous'. Change the third button's name and text properties to
'deletePushButton' and '&Delete Clipping' respectively. Similarly change
the fourth button's name and text to 'quitPushButton’ and '&Quit'.

All our widgets have been placed on the form with their properties changed to
suit our application's needs. In the next section we will use Qt Designer's layout
tools to size and position the widgets correctly and in such a way that when the
user resizes the form the widgets will scale properly.
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Adding Widgets to the Form
Value Editors

Whilst the Property Editor is used to customize the generic properties of
widgets, value editors are used to edit values held within instances of
particular widgets. For example a QLineEdit can only contain a single line
of text, but a QListBox can contain any number of items each of which
may be a line of text, a pixmap, or both. To invoke a widget's value editor
double click the widget. (Alternatively right click the widget and a popup
menu will appear; if the first menu item is 'Edit’, you can click this to access
the widget's value editor dialog.) Different widgets have different value
editors. See the Value Editors chapter for more details.

Laying Out Widgets and Previewing



Introduction to Layouts

Layouts work by grouping together widgets and groups of widgets, horizontally,

vertically or in a grid. Widgets that are laid out together horizontally or vertically
can be grouped either with a Layout or with a Splitter; the only difference is that

a user can manipulate a Splitter themselves.

If we want to lay out some widgets side by side we would select them and then
click the Lay Out Horizontally toolbar button. If we want our widgets to be
lined up one above the other we would use the Lay Out Vertically toolbar
button. Once we've grouped some widgets together we can then lay out the
groups in relation to each other, again using vertical, horizontal or grid layouts.
Once we have a collection of laid out groups we then click on the form itself and
lay out the groups within the form using one of the layout buttons.

Some widgets will grow to fill the available space, vertically or horizontally or
both ways. Buttons and line edits will fill horizontal space for example, whereas
a ListView will fill space in both directions. The easiest way to achieve the layout
you want is to use Qt Designer's layout tools. When you apply a layout to some
widgets in some situations the widgets may not lay out the way you want. If a
widget does not fill up enough space try changing its sizePolicy to Expanding. If
a widget takes up too much space one approach is to change its sizePolicy, and
another approach is to use a Spacer to consume excess space.

Spacers have no visual appearance on the running form and are used purely to
insert space between widgets or groups of widgets. Suppose you have a widget
that takes up too much space. You could break the layout and resize the widget
to make room for a spacer. Then you would insert the spacer and layout the
spacer with the widgets and the spacer will consume the excess space. If the
spacer doesn't take up the right amount of space you can change its sizePolicy
for finer control.

The best way to learn about layouts and spacers is to try them out.

Experimenting with layouts is easy. If you make any changes that you aren't
happy with you can easily undo them by clicking Edit|Undo or by pressing
Ctrl+Z. In the next section we'll lay out our multiclip example step-by-step.

Laying Out Widgets



Layouts provide a means of grouping widgets and groups of widgets together in
horizontal and vertical pairs and in grids. If you use layouts your forms and the
widgets they contain will scale automatically when the user resizes the window.
This is better than using absolute sizes and positions since you don't have to
write any code to achieve the scaling and your users can make the most of their
screen size whether they have a laptop or a very large screen desktop machine.
Layouts use standard sizes for margins and widget spacing which helps give
your applications a consistent and proportional look without requiring any effort
on your part. Layouts are also easier and faster to use than absolute positioning;
you can just place your widgets on the form in approximate positions and leave
the layout tools to size and scale the widgets correctly.

Selecting Widgets and Inserting Widgets

To select an individual widget, either click the widget itself or click its
Name in the Object Explorer window. To select a group either click a
fraction outside its red outline or click its Name in the Object Explorer
window. To select multiple widgets or groups, click the form to deselect
any selected widgets, then Ctrl+Click one widget or group then drag the
rubber band so that it touches the other widgets or groups that you want to
select. This technique is particularly useful for selecting widgets that are
inside another widget. For example to select the radio buttons in a button
group but not the button group itself you would click the form then
Ctrl+Click one of the radio buttons and drag the rubber band to touch the
other radio buttons.

If we want to insert a widget into a gap between widgets which are in a
layout we can click the toolbar button for the new widget and then click in
the gap. Qt Designer will ask us if we want to break the layout and if we
click Break Layout the layout will be broken and our widget inserted. We
can then select the widgets and groups we want to lay out and lay them out
again. The same effect can be achieved by clicking the group and either
clicking the Break Layout toolbar button or pressing Ctrl+B.

The layout we want to achieve is to have the current clipping label and
currentLineEdit side by side at the top of the form. We want the previous
clippings label and the clippingsListBox to occupy the left hand side of the form
with the remaining widgets in a column on the right. We want to divide left and
right with a splitter and make the left hand side larger by default. We'll leave the



sizing of the widgets to Qt Designer. The layout controls are in the Layout
toolbar. (By default this is the fourth toolbar counting left to right.) We'll now lay

out the widgets we've placed on the form.

1. Click the current clipping label and Shift+Click the currentLineEdit Line
Edit. (Shift+Click means hold down the shift key whilst clicking; this will
ensure that Qt Designer performs multiple selections.) Most of the layout
toolbar buttons will now be available. Click the Lay Out Horizontally
toolbar button. (If you hover the mouse over a toolbar button a tooltip
giving the button's name will appear.) The two widgets will be moved
together with a thin red line surrounding them. It doesn't matter that the
widgets aren't the right size or in exactly the right place; as we progress
with the layout Qt Designer will size and place them correctly.
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2. Click the Previous Clippings label and Shift+Click the clippingsListBox.
Click the Lay Out Vertically toolbar button.

3. We want the remaining widgets to be grouped together vertically. We could
Shift+Click each one but instead click the form above the Length label,
then drag until the Length label, the LCD Number, the check box and all the
buttons are all touching the rubber band (a black outline rectangle) that
appears when you drag. Release the mouse, and all the remaining widgets
should be selected. If you missed any Shift+Click them. Now click the Lay
Out Vertically toolbar button.

M rAulticli p

Selecting a Group of Widgets

We now have three groups of widgets which must be laid out in relation to each
other and then laid out in relation to the form itself.
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Groups of Layed Out Widgets

1. Shift+Clicking is used to select individual widgets. To select a group we
must click the form to deselect any selected widgets, then Ctrl+Click the
group and drag so that the rubber band touches the groups we want to lay
out and then release. With the buttons and other widgets already laid out
and selected, Ctrl+Click the list box and drag the rubber band over the one
of the buttons, then release. Both groups should now be selected. Click the
Lay Out Horizontally (in Splitter) toolbar button.
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Layout Groups of Widgets

2. We now have two groups, the top one with the Current Clipping label and
the line edit and the group we've just created with the list box, buttons and
other widgets. We now want to lay these out in relation to the form. Click
the form and click the Lay Out Vertically toolbar button. The widgets will
be resized to fill the entire form.
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Lay out Widgets in Relation to the Form

Unfortunately the Length label and the LCD Number take up far too much
space, so we will have to revise the layout. With experience you will find that
you do not need to rework layouts very often. We will insert a spacer which will
use the extra space.

1. First we must make some room for the spacer. Click the LCD Number to
select it. Now click the Break Layout toolbar button. Move the LCD
Number up a little bit, there's no need to be exact we just want to create
some space below it.

2. Now we'll add the spacer. Click the Spacer toolbar button, then click the
form in the space you've created between the LCD Number and the check
box. A popup menu with two options, Horizontal and Vertical, will appear;
click Vertical. We choose vertical because we want the spacer to consume



excess vertical space.
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Adding a Vertical Spacer

3. We need to regroup the buttons and other widgets in a vertical group. Drag
the mouse from near the bottom right of the form so that the rubber band
includes or touches the buttons, the check box, the spacer, the LCD Number
and the Length label; then release. If you selected any other widgets by
mistake, click the form and try the drag again. Click the Lay Out
Vertically toolbar button.

4. We now have three groups as we had before, only this time with the small
addition of the spacer. Select the list box and the buttons by clicking the
form, dragging and releasing once the rubber band covers or touches both
groups. Click Lay Out Horizontally (in Splitter) to regroup them with the
splitter.



5. The last step is to lay out the form itself. Click the form and click Lay Out
Vertically. The form should now be laid out correctly.
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Lay Out the Form

There are two small deficiencies in the layout that we have achieved. Firstly the
list box and buttons take up an equal width whereas we'd rather have the list box
take up about three quarters of the width. Secondly the Length label, the check
box and the buttons extend right up to the splitter. They would look more
attractive if there was a little bit of space separating them from the splitter.

Expanding the list box half of the splitter would require us to add an init()
function with the following code:

void MulticlipForm::init()

{

QValuelList< int > sizes;



sizes << 250 << 40;
Splitter->setSizes( sizes );

}

We won't add this code now since we'll deal with the code when we come to
implement the application's functionality later in the chapter.

We will create some space around the splitter by changing the margins of the
layout groups that it joins together. To click a layout either click a fraction above
the layout's top red line or click the layout's name in the Object Explorer (the
Widgets and Source window). (See Object Explorer Window sidebar for an
explanation of the Object Explorer window.) Click the layout that contains the
list box, and change the layoutMargin property to 6, then press Enter. Click the
layout that contains the buttons and other widgets, and change its layoutMargin
to the same value in the same way.

The Object Explorer

View the Object Explorer (Widgets and Source) window by clicking
Window|Views|Object Explorer. The Object Explorer has two tabs, the
Widgets tab which shows the object hierarchy, and the Source tab which
shows the source code you have added to the form. Clicking the name of a
widget in the Widget tab will select the widget and show its properties in
the Property Editor. It is easy to see and select widgets in the Object
Explorer which is especially useful for forms that have many widgets or
which use layouts.
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Object Explorer

In the original version of Qt Designer if you wanted to provide code for a
form you had to subclass the form and put your code in the subclass. This
version fully supports the subclassing approach, but now provides an
alternative: placing your code directly into forms. Writing code in Qt
Designer is not quite the same as subclassing, for example you cannot get
direct access to the form's constructor or destructor. If you need code to be
executed by the constructor create a slot called void init(); if it exists it
will be called from the constructor. Similarly, if you need to be executed
before destruction create a slot called void destroy(). You can also add
your own class variables which will be put in the generated constructor's
code, and you can add forward declarations and any includes you require.
To add a variable or declaration right click the appropriate item, e.g. Class
Variables, then click New then enter your text, e.g. QString fileName. If



one or more items exist right clicking will popup a two item menu with
New and Delete as options. To edit code just click the name of a function to
invoke the code editor. Code editing and creating slots are covered later.

If you subclass the form you create your own .cpp files which can contain
your own constructor, destructor, functions, slots, declarations and variables
as your requirements dictate. (See Subclassing for more information.)

In the example we used Qt Designer's layout tools to lay out our widgets. We
will use the layout tools again in the examples presented in later chapters. If you
want to use absolute positioning, i.e. to place and size your widgets with exact
pixel sizes you can easily do so. To place a widget click it and drag it to the
desired position. To resize it, click it, and drag one of the sizing handles (these
are small blue squares) until the size is right. To stop the widget from resizing
when the window is resized change the hSizeType and vSizeType (these are
properties within the sizePolicy property), to Fixed.

Previewing

Although Qt Designer presents an accurate view of our forms we often want to
see what a form looks like when it is run. It is also useful to be able to test out
some aspects of the form, for example how the form scales when resized or how
the splitters work in practice. If we're building multiplatform applications it is
also useful to see how the form will look in different environments.

To see a preview either click Preview|Preview Form or press Ctrl+T. To leave
preview mode close the window in the standard way for your environment. To
view previews which show how the application will look on other platforms
click the Preview menu and click one of the menu items that drop down.

Preview the multiclip form and try out the splitter and try resizing the form. In
all probability you moved the splitter to the right to reduce the size of the buttons
to make the form more attractive. The splitter seemed like a good idea but in
practice we want the buttons and the other widgets on the right hand side to take
up a fixed amount of space. Qt Designer makes changing layouts very easy, so
we'll fix this straight away.
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Previewing Multiclip

Click the splitter then click the Break Layout toolbar button; the splitter will be
removed. Now click the form itself, near the bottom, and drag the rubber band so
that it touches both the list box and some of the buttons, then release. The list
box group and the buttons group are selected; click the Lay Out Horizontally
toolbar button. Click the form then click the Lay Out Vertically toolbar button.
The form is now laid out as we require. Preview the form (press Ctrl+T) and try
resizing it.

It would be useful if you experimented further with layouts since they work
visually and are best learnt through practice. To remove a layout click the Break
Layout toolbar button; to apply a layout select the relevant widgets or groups
and click a layout button. You can preview as often as you like and you can
always undo any changes that you make.

Let's try an experiment, to see how the grid layout works. Click the list box, then
press Ctrl+B (break layout). Click one of the buttons and press Ctrl+B. Click
the form at the bottom and drag until all the widgets are touching or within the
rubber band, (but excluding the Current Clipping label and the currentLineEdit
line edit); then release. Press Ctrl+G (lay out in a grid). Click the form, then
click Ctrl+L (lay out vertically). Our original design is back -- but this time
using a grid layout.

Changing the Tab Order

Keyboard users press the Tab key to move the focus from widget to widget as
they use a form. The order in which the focus moves is called the tab order.
Preview multiclip (press Ctrl+T) and try tabbing through the widgets. The tab



order may not be what we want so we'll go into tab order mode and change it to
the order we want.

When you click the Tab Order toolbar button a number in a blue circle will
appear next to every widget that can accept keyboard focus. The numbers
represent each widget's tab order, starting from 1. You change the tab order by
clicking the widgets in the order you want to be the new tab order. If you make a
mistake and need to start again, double click the widget you want to be first, then
click the other widgets in the required order as before. When you've finished
press Esc to leave tab order mode. If you made a mistake or preferred the
previous tab order you can undo your changes by leaving tab order and undoing
(press Esc then Ctrl+Z).

Click the Tab Order toolbar button, then click the current clipping Line Edit --
even if it is already number one in the tab order. Next click the previous clipping
ListBox, then the auto add clippings CheckBox. Click each button in turn from
top (add clipping) to bottom (quit). Press Esc to finish tab order mode, then
preview the form and try tabbing through the widgets.

Note that you can stop clicking if the tab order numbers for all the widgets is
correct; just press Esc to leave tab order mode.

M hAulticli p

Frevious Clippings Length

Auto Add Clippings | -

add Clipping

Copy Previous

Delete Clipping

Setting the Tab Order



Connecting Signals and Slots

Qt provides the signals and slots mechanism for communicating between
widgets. Signals are emitted by widgets when particular events occur. We can
connect signals to slots, either pre-defined slots or those we create ourselves. In
older toolkits this communication would be achieved using callbacks. (For a full
explanation of Qt's signals and slots mechanism see the on-line Signals and Slots
documentation.)

Connecting Predefined Signals and Slots

Some of an application's functionality can be obtained simply by connecting pre-
defined signals and slots. In multiclip there is only one pre-defined connection
that we can use, but in the richedit application that we'll build in Creating Main
Windows with Actions, Toolbars and Menus we will use many pre-defined
signals and slots to get a lot of the functionality we need without having to write
any code.

We will connect the Quit button's clicked() signal to the form's accept () slot.
The accept () slot notifies the dialog's caller that the dialog is no longer
required; since our dialog is our main window this will close the application.
Preview the form (press Ctrl+T); click the Quit button. The button works
visually but does nothing. Press Esc or close the preview window to leave the
preview.

Click the Connect Signals/Slots toolbar button. Click the Quit button, drag to
the form and release. The Edit Connections dialog will pop up. The top left hand
list box lists the Signals that the widget we've clicked can emit. At the top right
is a combobox which lists the form and its widgets; any of these are candidates
for receiving signals. Since we released on the form rather than a widget the
slots combobox shows the form's name, 'MulticlipForm'. Beneath the combobox
is a list box which shows the slots available in the form or widget shown in the
combobox. Note that only those slots that can be connected to the highlighted
signal are shown. If you clicked a different signal, for example the toggled()
toggled() signal, the list of available slots would change. Click the signal, then
click the The connection will be shown in the Connections list box. Click OK.
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Connecting the clicked() Signal to the accept() Slot

We will make lots of signal/slot connections as we work through the examples,
including connections to our own custom slots. Signal/slot connections (using
pre-defined signals and slots) work in preview mode. Press Ctrl+T to preview
the form; click the form's Quit button. The button now works correctly.

Creating and Connecting Custom Slots

In the first version of Qt Designer you could create the signatures of your
custom slots and make the connections, but you could not implement your slots
directly. Instead you had to subclass the form and code your slots in the subclass.
The subclassing approach is still available, and makes sense in some situations.
But now you can implement your slots directly in Qt Designer, so for many
dialogs and windows subclassing is no longer necessary. (Qt Designer stores the
slot implementations in a .ui.h file; see The ui.h extension approach in The
Designer Approach chapter for more about these files.)



The multiclip application requires four slots, one for each button, but only three
need to be custom slots since we connected a signal to a pre-defined slot to make
the Quit button functional. We need a slot for the Add Clipping button; this will
add the current clipping to the list box. The Copy Previous button requires a slot
which will copy the selected list box item to the current clipping line edit (and to
the clipboard). The Delete Clipping button needs a slot to delete the current
clipping and the current list box item. We will also need to write some
initialization code so that when the application starts it will put the current
clipboard text (if any) into the line edit. The code is written directly in Qt
Designer; the snippets are taken from the generated
qt/tools/designer/examples/multiclip/multiclip.ui.h file.

We'll need Qt's global clipboard object throughout the code which would mean
calling QApplication::clipboard() or gApp->clipboard() in several places.
Rather than perform all these function calls we'll keep a pointer to the clipboard
in the form itself. Click the Source tab of the Object Explorer. (If the Object
Explorer isn't visible click Window|Views|Object Explorer.) The Source tab
shows us the functions in our form, the class variables, the forward declarations
and the names of the include files we've asked for.

Right click the Class Variables item (near the bottom; you may have to click the
scrollbar), then click New on the popup menu. (If there had been any existing
variables the popup menu would also have a Delete option.) Type in 'QClipboard
*cb;' and press Enter. We will create an init () function in which we will assign
this pointer to Qt's global clipboard object. We also need to declare the clipboard
header file. Right click Includes (in Declaration), then click New. Type in
'<qclipboard.h>" and press Enter. Since we need to refer to the global
application object, gApp, we need to add another include declaration. Right click
Includes (in Implementation), then click New. Type in '<qapplication.h>" and
press Enter. The variable and declarations will be included in the code
generated from Qt Designer's .ui file.

We will invoke Qt Designer's code editor and write the code.

We'll create the init () function first. One way of invoking the code editor is to
click the Source tab, then click the name of the function you want to work on. If
you have no functions or wish to create a new function you need to use the
Source tab. Right click the 'protected' item in the Source tab's Slots list, then left
click New to launch the Edit Slots dialog. Change the slot's name from 'newSlot'



to 'init()' then click OK. You can then click inside the editor window that appears
to enter your code.

Note that you are not forced to use Qt Designer's code editor; so long as you
add, delete and rename your slots all within Qt Designer, you can edit the
implementation code for your slots using a separate external editor and Qt
Designer will preserve the code you write.

void MulticlipForm::init()

{
lengthLCDNumber->setBackgroundColor( darkBlue );

currentLineEdit->setFocus();

cb = gApp->clipboard();
connect( cb, SIGNAL( dataChanged() ), SLOT( dataChanged() )
if ( cb->supportsSelection() )

connect( cb, SIGNAL( selectionChanged() ), SLOT( selecti

dataChanged();
}

The first couple of lines change the LCD number's background color and make
the form start with the focus in the line edit. We take a pointer to Qt's global
clipboard and keep it in our class variable, cb. We connect the clipboard's
dataChanged() signal to a slot called datachanged(); we will create this slot
ourselves shortly. If the clipboard supports selection (under the X Window
system for example), we also connect the clipboard's selectionChanged()
selectionChanged() signal to a slot of the same name that we will create.
Finally we call our dataChanged() datachanged() slot to populate the line edit
with the clipboard's text (if any) when the application begins.

Since we've referred to the dataChanged() and selectionChanged() slots we'll
code them next, starting with dataChanged().

void MulticlipForm: :dataChanged()

{
QString text;
text = cb->text();
clippingChanged( text );
if ( autoCheckBox->isChecked() )
addClipping();
¥

We take a copy of the clipboard's text and call our own clippingChanged() slot



with the text we've retrieved. If the user has checked the Auto Add Clippings
checkbox we call our addClipping() slot to add the clipping to the list box.

The only applicable under the X Window System. Users of MS Windows can
still include the code to ensure that the application works multiplatform.

void MulticlipForm: :selectionChanged()

{
cb->setSelectionMode( TRUE );
dataChanged();
cb->setSelectionMode( FALSE );
}

We tell the clipboard to use selection mode, we call our dataChanged()
dataChanged() slot to retrieve any selected text, then set the clipboard back to
its default mode.

In the another custom slot, clippingChanged().

void MulticlipForm::clippingChanged( const QString & clipping )
{

currentLineEdit->setText( clipping );
lengthLCDNumber->display( (int)clipping.length() );

}

We set the line edit to whatever text is passed to the clippingChanged() slot and
update the LCD number with the length of the new text.

The next slot we'll code will perform the Add Clipping function. This slot is
called by our code internally (see the datachanged() slot above), and when the
user clicks the Add Clipping button. Since we want Qt Designer to be able to set
up a connection to this slot instead of just typing it in the editor window we'll let
Qt Designer create its skeleton for us. Click Edit|Slots to invoke the Edit Slots
dialog. Click New Slot and replace the default name of new_slot()' with
'addClipping()'. There is no need to change the access specifier or return type.
Now that we've created our slot we can implement it in the code editor where it
has now appeared.

The Add Clipping button is used to copy the clipping from the Current Clipping
line edit into the list box. We also update the length number.

void MulticlipForm: :addClipping()
{



QString text = currentLineEdit->text();
if (! text.isEmpty() ) {
lengthLCDNumber->display( (int)text.length() );
int i = 0;
for ( ; 1 < (int)clippingsListBox->count(); i++ ) {
if ( clippingsListBox->text( i ) == text ) {
i=-1; // Do not add duplicates
break;
}
3
if (1'!'=-1)
clippingsListBox->insertItem( text, 0 );

}

If there is some text we change the LCD's value to the length of the text. We then
iterate over all the items in the list box to see if we have the same text already. If
the text is not already in the list box we insert it.

To make the Add Clipping button functional we need to connect the button's
addClipping() slot. Click the Connect Signals/Slots toolbar button. Click the
Add Clipping button, drag to the form and release. (Make sure you drag to the
form rather than another widget -- the form will have a thin pink border during
the drag. If you make a mistake simply change the name in the Slots combobox.)
The Edit Connections dialog will appear. Click the addc1ipping() slot. Click
OK to confirm the connection.

The Copy Previous button is used to copy the selected clipping from the list box
into the line edit. The clipping is also placed on the clipboard. The procedure is
the same as for the Add Clipping button: first we create the slot, then we
implement it and finally we connect to it:

1. Create the slot.

Click the Edit|Slots menu item to invoke the Edit Slots dialog. Click New
Slot and replace the default 'new_slot()' name with 'copyPrevious()'. Click
OK.

2. Implement the slot.

void MulticlipForm: :copyPrevious()

{
if ( clippingsListBox->currentItem() != -1 ) {



cb->setText( clippingsListBox->currentText() );

if ( cb->supportsSelection() ) {
cb->setSelectionMode( TRUE );
cb->setText( clippingsListBox->currentText() );
cb->setSelectionMode( FALSE );

}

The code for Copy Previous checks to see if there is a selected item in the
list box. If there is the item is copied to the line edit. If we are using a
system that supports selection we have to repeat the copy, this time with
selection mode set. We don't explicitly update the clipboard. When the line
edit's text is changed it emits a datachanged() signal which our
dataChanged() slot receives. Our dataChanged() slot updates the
clipboard.

3. Connect to the slot.

Click the Connect Signals/Slots toolbar button. Click the Copy Previous
button, drag to the form and release. The Edit Connections dialog will pop
up. Click the clicked() signal and the copyPrevious() slot. Click OK.

We take the same approach to the Delete Clipping button.

1. Click Edit|Slots to invoke the Edit Slots dialog. Click New Slot and replace
the default name with 'deleteClipping()'. Click OK.

2. The Delete button must delete the current item in the list box and clear the
line edit.

void MulticlipForm::deleteClipping()

{
clippingChanged( "" );
clippingsListBox->removeItem( clippingsListBox->current]

}

We call our own clippingChanged() slot with an empty string and use the
list box's removeItem() function to remove the current item.

3. Connect the Delete Clipping button's clicked() signal to our
deleteClipping() slot. (Press F3 -- which is the same as clicking the
Connect Signals/Slots toolbar button. Click the Delete Clipping button and



drag to the form; release. The Edit Connections dialog will appear. Click
the clicked() signal and the deleteClipping() slot. Click OK.)

Compiling and Building an Application

So far we have written about 99% of a Qt application entirely in Qt Designer. To
make the application compile and run we must create a main.cpp file from
which we can call our form.

The simplest way to create a new source file is by clicking File|New to invoke
the 'New File' dialog, then click 'C++ Source' or 'C++ Header' as appropriate,
then click OK. A new empty source window will appear. Click File|Save to
invoke the Save As dialog, enter 'main.cpp’, then click Save.

Enter the following code in the main.cpp C++ editor window:

#include <qapplication.h>
#include "multiclip.h"

int main( int argc, char *argv[] )

{
QApplication app( argc, argv );
MulticlipForm clippingForm;
app.setMainwidget( &clippingForm );
clippingForm.show();
return app.exec();

¥

The program creates a QApplication object and an instance of our
MulticlipForm, sets the form to be the main widget and shows the form. The
app.exec() call starts off the event loop.

Now start up a console (or xterm), change directory to the multiclip application
and run gmake. A Makefile compatible with your system will be generated:

gmake -o Makefile multiclip.pro

You can now make the application, e.g. by running make or nmake. Try
compililng and running multiclip. There are many improvement you could make
and experimenting with both the layout and the code will help you learn more



about Qt and Qt Designer.

This chapter has introduced you to creating multiplatform applications with Qt
Designer. We've created a form, populated it with widgets and laid the widgets
out neatly and scalably. We've used Qt's signals and slots mechanism to make the
application functional and generated the Makefile. These techniques for adding
widgets to a form and laying them out with the layout tools; and for creating,
coding and connecting slots will be used time and again as you create
applications with Qt Designer. The following chapters will present further
examples and explore more techniques for using Qt Designer.

[Prev: Preface] [Home] [Next: Creating Main Windows with Actions, Toolbars
and Menus]
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Creating Main Windows with Actions, Toolbars and
Menus

In this chapter we will explain how to create an application's main window and
how to add actions (explained shortly), menus and toolbars. We will also
demonstrate how some common actions, like cut and paste in a QTextEdit, can
be performed automatically simply by making the appropriate signals and slots
connections. We will build the richedit application to illustrate the necessary
techniques.
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In Qt we have an alternative to the callback technigque. Ve can use signals and slots. A signal
15 a function which is called when a particular event occurs. Qt's widgests have many
pre-defined signals, but we can always subclass to add our own. A slot is a function that is
called when a signal occurs. Qt's widgets have many pre-defined slots, but it is common
practice to add your own slots so that you can handle events that you are interested in. The
signals and slats mechanism is type safe: the signature of a signal must match the signature of
the receiving slot. (In fact a slot may have a shorter signature than the signal it receives
because it can ignore extra arguments ) Since the signatures match, the compiler can help us
detect type mismatches. Signals and slots are loosely coupled: a class which emits a signal
neither knows nor cares which slots receive the signal. Qt's signals and slots mechanism
ensures that if you connect a signal to a slot that the slot will be called with the signal's
parameters at the right time. Signals and slots can take any number of arguments of any type.
They are completely typesafe: no maore caliback core dumps!

The Richedit Application

We begin by creating a project file. Start Qt Designer or if it is already running,
close any existing projects and files. Click File|New to invoke the New File
dialog. Click the 'C++ Project' icon, then click OK to invoke the Project Settings
dialog. Click the ellipsis button to invoke the Save As dialog and navigate to
where you want to put the new project. Use the Create New Folder toolbar
button to create the richedit' directory if it doesn't exist. Make sure you're in the
richedit' directory (double click it) and enter a file name of 'richedit.pro'. Click



the Save button. The 'Project File' field of the Project Settings dialog will have
the path and name of your new project; click OK to create the project.

If you're unfamiliar with Actions and Action Groups the sidebar provides the
necessary introduction; otherwise skip ahead to "Designing the Main Window".

Actions and Action Groups

An action is an operation that the user initiates through the user interface,
for example, saving a file or changing some text's font weight to bold.

We often want the user to be able to perform an action using a variety of
means. For example, to save a file we might want the user to be able to
press Ctrl+S, or to click the Save toolbar button or to click the File|Save
menu option. Although the means of invoking the action are all different,
the underlying operation is the same and we don't want to duplicate the
code that performs the operation. In Qt we can create an action (a QAction
object) which will call the appropriate function when the action is invoked.
We can assign an accelerator, (e.g. Ctrl+S), to an action. We can also add
an action to a menu item and to a toolbar button.

If the action has an on/off state, e.g. bold is on or off, when the user
changes the state, for example by clicking a toolbar button, the state of
everything associated with the action, e.g. menu items and toolbar buttons,
are updated.

Some actions should operate together like radio buttons. For example, if we
have left align, center align and right align actions, only one should be 'on'
at any one time. An action group (a QActionGroup object) is used to
group a set of actions together. If the action group's exclusive property is
TRUE then only one of the actions in the group can be on at any one time.
If the user changes the state of an action in an action group where
exclusive is TRUE, everything associated with the actions in the action
group, e.g. menu items and toolbar buttons, are updated.

Qt Designer can create actions and action groups visually, can assign
accelerators to them, and can associate them with menu items and toolbar
buttons.



Designing the Main Window

We will use the main window wizard to build a main window. The wizard allows
us to create actions and a menu bar and a toolbar through which the user can
invoke the actions. We will also create our own actions, menus and toolbar. We
will add some widgets to the toolbar and add a main widget to the main window.
Finally we will connect signals to slots to take advantage of Qt's default
functionality and minimize our coding.

Creating the Main Window

Click File|New to invoke the New File dialog, click Mainwindow, then click
OK. A new QMainWindow form will be created and the Mainwindow Wizard
will pop up.

1. The Choose available menus and toolbars wizard page appears first. It
presents three categories of default actions, File Actions, Edit Actions and
Help Actions. For each category you can choose to have Qt Designer create
menu items, toolbar buttons and signal/slots connections for the relevant
actions. You can always add or delete actions, menu items, toolbar buttons
and connections later.

We will accept the defaults for File Actions, i.e. have menu items, toolbar
buttons and the relevant connections created. But for the Edit Actions we
don't want any connections created since we'll be connecting the actions
directly to the QTextEdit we'll create later, so uncheck the Edit Action's
Create Slots and Connections checkbox. We won't have any Help Actions
on the toolbar so uncheck the Help Action's Toolbar checkbox. Click Next
to move on to the next wizard page.
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Main Window Wizard- Choosing menus and toolbars

2. The Setup Toolbar wizard page is used to populate a toolbar with actions
from each of the default action categories. The Category combobox is used
to select which set of actions you wish to work on. The Actions list box lists
the actions available for the current category. The Toolbar listbox lists the
toolbar buttons you want to create. The blue left and right arrow buttons are
used to move actions into or out of the Toolbar list box. The blue up and
down arrow buttons are used to move actions up and down within the
Toolbar list box. Note that the '<Separator>' item in the Actions list box
may be moved to the Toolbar list box as often as required and will cause a
separator to appear in the finished toolbar.

Copy the New, Open and Save Actions to the Toolbar list box. Copy a
<Separator> to the Toolbar list box. Change the Category to Edit and copy
the Undo, Redo, Cut Copy and Paste actions to the Toolbar list box. Click
Next and then click Finish.
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Main Window Wizard- Setting up the toolbar

If you preview the form (Ctrl+T) the File and Edit menus will be available and
you'll be able to drag the toolbar either into an independent window of its own,
or to dock it to the left, right, bottom or top of the window. The menus and
toolbars are not functional yet but we will rectify this as we progress.
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Previewing the Form

Click File|Save to save the form as richedit.ui.

Creating and Deleting Actions and Action Groups

Creating Actions

Our application requires more menu items and toolbar buttons than the the
defaults we created with the main window wizard. But before we create the
menu items and toolbar buttons we will create the actions that they'll invoke. The
Action Editor appears automatically when you create a main window. You can
also access it through the Window menu (click Window|Action Editor).
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Action Editor

For the richedit application we need to create actions for indicating bold, italic
and underlined font attributes, and to set text alignment.

Right click in the Action Editor where the actions are listed, then left click New
Action. This will create a new action called 'Action' at the top of the list of
actions. The Property Editor will change to show the default settings for the new
action. We'll now go through all the properties we need to change.

1. Change the name of the action to 'boldAction'.
2. Since bold can only be on or off change the toggleAction property to True.

3. The iconSet property is used to set an icon which will appear to the left of
the action's name in any menu you associate the action with. The iconSet is
also used for the toolbar button if you associate the action with a toolbar.
Click the ellipsis button (...) to invoke the Choose an Image dialog. The
ellipsis button appears when you click in the Value part of the Properties list
by a pixmap or iconSet property. The pixmap we require is not in the default
collection. Click the Add button and a file dialog will appear. The icons we
require are in the Qt examples directory, qt/examples/textedit/.
Navigate to the textedit directory and select the textbold.xpm file and then
click Open. Click the new textbold icon in the pixmap collection then click
OK.



Action Editor
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Properties of Bold Action

4. Change the text property to 'bold'. This automatically changes the menuText,
toolTip and statusTip properties.

5. Change the menu text to '&Bold'. If we choose to associate this action with
a menu item then this property is used; otherwise it is ignored.

6. Change the accel property to 'CTRL+B'. This will associate the Ctrl+B
keyboard accelerator with this action.
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Properties for the Bold Action



Note that at this point the only way to invoke this action is to use the keyboard
accelerator (Ctrl+B), because we have not yet associated the action with a menu
item or with a toolbar button.

We need to add two more actions, italic and underline. For each one right click
the Action Editor and click New Action. Then repeat the steps listed above to
change each action's properties:

e For the italic action change its name to 'italicAction' and ensure its
toggleAction property is True. The iconSet is in the textedit directory and is
called textitalic.xpm; add its pixmap in the same way that we added the
bold pixmap. (For example, click the ellipsis (...), click Add, navigate to the
textedit directory and click the textitalic.xpm pixmap and then click
Open. Then click the textitalic icon in the pixmap collection and click OK).
Change the action's text to "italic', its menuText to '&ltalic' and its accel to
'CTRL+T'.

e For the underline action change its name to 'underlineAction' and set its
toggleAction property to True. The iconSet is in the same directory and is
called textunder.xpm; add it in the same way as the previous pixmaps.
Change its text to 'underline', its menuText to '&Underline' and its accel to
'CTRL+U".

Creating Action Groups

It is perfectly possible to have bold, italic and underline all active at once. But
for alignment, i.e. left align, right align and centered, it only makes sense for one
of them to be active at any one time. Because we need the alignment actions to
operate in sync with one another we must create an Action Group which will
automatically manage the behaviour of the actions it contains in the way we
require.

Right click the Action Editor then left click New Action Group. Change the
action group's name in the Property Editor to 'alignActionGroup', and change its
text to 'align'. The 'exclusive' property's default is True. This ensures that only
one action within the action group can be 'on' at any one time which is the
behaviour we require.

We create the actions within the action group in almost the same way as before.



The only difference is that we must right click the alignActionGroup (rather than
an Action) and then left click New Action to create a new action within the
action group. We will create three new actions within the alignActionGroup:

1. Create a new action within the alignActionGroup action group. Change the
name of this action to 'leftAlignAction' and ensure its toggleAction property
is True. Use the iconSet in the textedit directory called textleft.xpm,
adding the pixmap to the pixmap collection in the same way as we added
the textbold pixmap earlier. Change its text to 'left', its menuText to '&Left’
and its accel to 'CTRL+L".

Action Editor
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Creating an Action group

2. Create another new action within alignActionGroup. Change this action's
name to rightAlignAction' and set its toggleAction property to True. Set its
iconSet to textright.xpm using the pixmap collection as before. Change its
text to right', its menuText to '&Right' and its accel to 'CTRL+R'.

3. Create a third action within alignActionGroup. Change its name to
'centerAlignAction’ and make its toggleAction property True. Change its
iconSet to textcenter.xpm. Change its text to 'center' and its menuText to
'&Center'. We won't set an accelerator for this action.
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Align Action Group

Note that the toolTip and statusTip properties were inherited from the action
group; you may wish to change these to be specific to the actions concerned.

Deleting Actions and Action Groups

We have some actions that we don't intend providing for this first release, for
example, the editFindAction and the filePrintAction. Click editFindAction and
then click the Delete Action toolbar button. Delete the filePrintAction in the
same way. Action Groups (including any actions they contain) can also be
deleted with the Delete Action toolbar button.

Action Editor
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Deleting editFindAction

Creating and Populating a Toolbar



All the actions we require are now in place and we are ready to create a new
toolbar and add some of our actions to it. Right click on the right hand side of
the toolbar area, or on the form, then left click Add Toolbar. The new toolbar is
empty and is visible only by its toolbar handle. (Toolbar handle's are usually
represented as a gray area containing either two thick vertical lines or with many
small pits).
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Toolbar Handle

We'll add the new actions we've just created. Drag the alignActionGroup, (not
any action it contains), to the new toolbar and drop it on the toolbar handle to the
right of the vertical lines. The three alignment actions will be added to the
toolbar.
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Dragging the Action Group to the Toolbar
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Populating the Toolbar with an Action Group

The bold, italic and underline actions do not belong to an action group, and must
be dragged to the toolbar individually. Drag the bold action to the toolbar: when
the mouse is over the toolbar a thick red line will appear indicating the position
at which the toolbar button will be inserted; drop the bold action on the toolbar.
Drag the italic and underline actions to the toolbar and drop them next to the
bold button. Separate the alignment toolbar buttons from the font related buttons
by right clicking the centered toolbar button and clicking Insert Separator.

Toolbar buttons and separators (usually represented as indented vertical gray
lines), can be dragged and dropped into new positions in the toolbar at any time.
Separators can be inserted by right clicking a toolbar button and clicking Insert
Separator. Toolbar buttons and separators can be deleted by right clicking them
and clicking Delete Item. Toolbars can be deleted by right clicking their toolbar
handle and clicking Delete Toolbar.



If you preview the application you'll find that both the original and new toolbar
can be dragged to different docking points or dragged out of the application as
independent tool windows.
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Adding Widgets to the Toolbar

We want our users to be able to choose the font and font size from the toolbar. To
achieve this we'll create a font combobox and a font size spinbox and place them
in the formatting toolbar we created in the previous section.

Click Qt Designer's ComboBox toolbar button and click the last (right-most)
toolbar button in the application's new toolbar. Change the combobox's name to
'fontComboBox'. Click the SpinBox toolbar button and click the combobox
we've just added to insert the spinbox next to it. Change the spinbox's minValue
property to 6, its value property to 10 and its suffix to a space followed by 'pt'.
Insert a separator to the left of the combobox.
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Adding Widgets to the Toolbar

Although you can put any widget into a toolbar we recommend that widgets
which can be associated with an action should not be added to the toolbar
directly. For these widgets, i.e. menu items, toolbar buttons and lists of items,
you should create an action (drop down action for a list of items), associate the
action with the widget, and add the action to the toolbar. Widgets that can
sensibly be inserted directly into a toolbar are ComboBoxes, SpinBoxes and Line
Edits.

Creating Menus

We'll now add the actions we added to the new toolbar to a new menu and
modify the existing menus slightly.

Right click our application's menu bar and click Add Menu Item. A new menu



item called '"Menu' will appear. Right click this menu item and click Rename
Item. Change its name to 'F&ormat'.
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Format Menu

Click the menu item and a red bar will appear beneath it -- this is the empty
menu. Drag the alignActionGroup from the Action Editor to the Format menu
item and drop the action group on the menu. (The menu's red bar will appear and
a thick red line will be drawn where the new menu items will appear -- drop
when the red line is in the position you require.) Now if you click the Format
menu item the three alignment actions will be displayed. Just like the toolbar we
must add the bold, italic and underline actions individually. Drag the bold action
to the Format menu and move the mouse so that the red line is positioned at the
bottom of the menu, then drop the action. Repeat this process for the italic and
underline actions.
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Dragging and Dropping Align Action Group to the Format Menu



We'll now deal with the separators in the menus. Firstly we'll add a separator in
the Format menu and then we'll remove some redundant separators from the
other menus. Click the Format menu and right click the bold item towards the
top of the highlighted area; click Insert Separator. Note that you could also right
click the center align item towards the bottom of the highlighted area to insert
the separator between the align actions and the font actions. ###Click the File
menu and right click one of the separators above the Exit action; click Delete
Item. Click the Edit menu, right click the separator at the very bottom of the
menu and click Delete Item. Delete Item can be used to delete separators, menu
items and menus.###

Click the Format menu and drag it to the left of the Help menu, then drop the
Format menu. (A thick red bar will appear to indicate the insertion postion.)
Both menus and menu items may be dragged and dropped to different positions
in the same way.

Preview the application and try clicking the alignment and font style toolbar
buttons and menu items. Qt will automatically keep the state of the menu items
and the toolbar buttons synchronized.

Adding and Connecting the Main Widget

Our application is a rich text editor, but so far there has been nowhere for the
user to edit text. We'll add a QTextEdit widget and use Qt's signals and slots
mechanism to minimize the code we have to write to make it functional.

Click Qt Designer's Richtext Editor (Text Edit) toolbar button and click in the
center of the form. Click the form, then click the Lay Out Horizontally toolbar
button. We're now ready to make the connections we need; but first we will do
some renaming to make things easier to understand. Click on the Text Edit
widget and change its name property to 'textEdit'. Change the textFormat
property to 'RichText'. Change the name of the form to 'EditorForm' and its
caption to 'Rich Edit'.
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Adding Rich Text Edit Widget

The QTextEdit widget contains built-in functionality for cut and paste and
various other editing functions. By connecting the appropriate signals to our
textEdit we can take advantage of this functionality without the need to write
any code.

Connecting Actions to Change Font Attributes

Click the underlineAction in the Action Editor, then click the Connect button in
the Action Editor toolbar. The Edit Connections dialog will appear. Click the
toggled() signal. Since we wish to connect this signal to the text edit widget,
drop down the Slots combobox and click textEdit. The text edit's slots that can
respond to a toggled signal will appear in the right hand list box. Click the
setUnderline() setunderline() slot, then click OK.
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Connecting the Underline Action

Connect up the bold and italic actions in the same way. (For example, click the
bold action and click Connect. Click the toggled() signal, change the Slots
combobox item to textEdit and click the Click OK.) If you preview the form
you'll find that you can enter text and that choosing bold, italic or underline will
work.

Connecting Actions to Implement Cut, Copy, Paste, Undo and Redo

The cut, copy, paste, undo and redo actions are connected in the same way as the
font attributes. For example, click the editPasteAction action and click Connect.
Click the activated() signal, change the Slots combobox item to textEdit and
click the the connection. Connect the cut, copy, undo and redo actions in the
same way. (For example, click the editCopyAction action, click Connect, click
the signal, change the Slots combobox item to textEdit, click the copy() copy()
slot then click OK.) Then the cut, copy, paste, undo and redo actions will all
work in preview mode.

Connecting for Text Alignment

We need to create a slot to receive signals from alignment actions and set the



textEdit widget's alignment state accordingly. One approach would be to connect
each individual alignment action to our slot, but because the align actions are in
a group we will connect the alignActionGroup to our slot and determine which
alignment the user chose from the QAction pointer that is passed.

Create a new slot with the signature changeAlignment (QAction *align). (Click
Edit|Slots, click New Slot, enter the slot's signature and click OK.) Click
alignActionGroup in the Action Editor, then click Connect. Connect the
selected(QAction*) signal to our change alignment slot, then click OK.
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Connecting the Alignment Actions

We'll have to write the code to set the alignment ourselves; we'll cover this in
Aligning Text.

Connecting for Font Names and Sizes

We'll start by dealing with font size since it's easiest. Click the Connect
Signals/Slots toolbar button then click the spinbox and drag to the text edit
widget; release on the text edit. Click the signal and then click the textEdit's
setPointSize(int) slot. Click OK and font sizes are done. (Since font sizes are
handled purely through built-in signals and slots they work in preview mode.)
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Connecting the Font Sizes

Connect the fontComboBox's activated() signal to the textEdit's setFamily/()
slot. This connection will handle updating the textEdit's font family with the
user's choice of font. Note that when you invoke the Edit Connections dialog the
first signal that is highlighted is activated(int). Since the setFamily()
setFamily() slot takes a QString argument it does not appear in the list of slots.
Only those slots which are compatible with the highlighted signal are shown, in
this case, slots which take no argument or which take an integer argument. Click
the activated(const QString&) signal and the list of slots will change to those
which take no argument or which take a QString argument; the list will now
include setFamily () since this takes a QString argument. We will have to
populate the combobox with the font names for the user to choose from in code.
(See the in Changing Fonts.) It's a good idea to connect the fontComboBox's the
textEdit's will ensure that after the user has changed font the focus will return to
the text.

The richedit application is nearly complete. We will have to write code to handle

text alignment, font family and file loading and saving. We will also write the
code for application exit to deal correctly with any unsaved changes.

Converting the Design into an Executable Application



We've built the user interface through Qt Designer and connected those slots that
provided sufficient default functionality. The last steps are to code the slots that
require customization and then to create main.cpp so that we can compile and
build our application.

Implementing the Main Window's Functionality

When the user starts the richedit application we want the focus to be in the
textEdit widget so we need to create an init () function with one line of code to
achieve this. (All the code snippets are from
qt/tools/designer/examples/richedit/richedit.ui.h.)

void EditorForm::init()

{

textEdit->setFocus();

}

We'll add more to this function later.

New Files and Loading and Saving Existing Files

The code for these tasks is straightforward. When the user clicks File|New we
check to see if there are unsaved changes in the existing text and give them the
opportunity to save, continue without saving or cancel the operation. When the
user opts to open an existing file or exit the application we perform the same
check and offer them the same choices.

void EditorForm::fileNew()
{
if ( saveAndContinue( "New" ) )
textEdit->clear();

}

The fileNew() function clears the text and the filename.

void EditorForm::fileOpen()
{
if ( saveAndContinue( "Open" ) ) {
QString fn( QFileDialog::getOpenFileName(
QString: :null,
"Rich Text Files (*.htm*)", this ) );
if ( !'fn.isEmpty() ) {
fileName = fn;



QFile file( fileName );

if ( file.open( IO_ReadOnly ) ) {
QTextStream ts( &file );
textEdit->setText( ts.read() );

}

The fileopen() function asks the user to choose a file using

QFileDialog: :getOpenFileName( ). If they choose a file we set the fileName
member to its name, open it and read its contents directly into the text edit via a
text stream.

void EditorForm::fileSave()

if ( fileName.isEmpty() ) {
fileSaveAs();
} else {
QFile f( fileName );
if ( f.open( IO_WriteOnly ) ) {
QTextStream ts( &f );
ts << textEdit->text();
textEdit->setModified( FALSE );

}

If there is no current file name we call fileSaveAs() which will prompt for a
file name and if a file name is given calls fileSave(). If we have a file name we
open a file and write the text from the text edit into the file via a text stream. We
also set the text edit's modified property to FALSE.

void EditorForm::fileSaveAs()

{
QString fn = QFileDialog::getSaveFileName(
"", "Rich Text Files (*.htm*)",
if ( !'fn.isEmpty() ) {
fileName = fn;
fileSave();
}
¥

The fileSaveAs function prompts the user for a file name and if they give a file
name, saves the text to the file by calling fileSave().



void EditorForm::fileExit()
{
if ( saveAndContinue( "Exit" ) )
qApp->exit();
3

When we exit the application we must perform the same check for unsaved
changes as we've done in the preceding functions, so we've included the
fileExit() function's code here.

int EditorForm::saveAndContinue(const QString & action)

{

int continueAction = 1;

if ( textEdit->isModified() ) {

switch( QMessageBox::information(
this, "Rich Edit",
"The document contains unsaved changes.\n"
"Do you want to save the changes?",
"&Save", "&Don't Save", "&Cancel " + action,
©, // Enter == button 0
2 ) ) { // Escape == button 2

case 0: // Save; continue
fileSave();
break;

case 1: // Do not save; continue
break;

case 2: // Cancel
continueAction = 0;
break;

}

return continueAction;

}

The saveAndContinue() function is included for completeness.
Aligning Text

void EditorForm::changeAlignment (QAction * align)
{
if ( align == leftAlignAction )
textEdit->setAlignment( Qt::AlignLeft );
else if ( align == rightAlignAction )
textEdit->setAlignment( Qt::AlignRight );
else if ( align == centerAlignAction )



textEdit->setAlignment( Qt::AlignCenter );
3

We compare the chosen alignment action's pointer to the the pointers stored in
the form and if we get a match set the appropriate alignment in the textEdit
widget.

Changing Fonts

We've already connected the fontComboBox's activated() signal to the
textEdit's setFamily () slot so we just have to populate the combobox with the
font names when we call init().

void EditorForm::init()

{

textEdit->setFocus();

QFontDatabase fonts;
fontComboBox->insertStringList( fonts.families() );
QString font = textEdit->family();
font = font.lower();
for ( int 1 = 0 ; i < fontComboBox->count(); i++ ) {
if ( font == fontComboBox->text( 1 ) ) {
fontComboBox->setCurrentItem( 1 );
break;

}

The first line sets the focus as we've already mentioned. We then create a
QFontDatabase object and insert its list of font families into the
fontComboBox. Finally we set the fontComboBox's current item to the textEdit's
current font.

Making the Application Run

With all the connections and code in place we are now ready to make our
application run. Click on the Source tab of the Object Hierarchy window and
click on the Includes (in Implementation) item. We need to include the files that
our source code depends on. Right click the Includes item and click New. Type
in <gapplication.h> for fileExit()'s exit() call. In the same way add
<gmessagebox.h> for saveAndContinue()'s message box, <qfiledialog.h> for



the fileopen() and fileSaveAs() functions, and <qfontdatabase.h> for the
QFontDatabase class in init ().

We referred to a member variable, fileName, in our source code so we must add
it to the form. Click the Source tab, right click the Class Variables item, click
New from the pop up menu, then enter 'QString fileName;'.

The simplest way to create a new source file is by clicking File|New to invoke
the 'New File' dialog, then click 'C++ Source' or 'C++ Header' as appropriate,
then click OK. A new empty source window will appear. Click File|Save to
invoke the Save As dialog, enter 'main.cpp’, then click Save. Enter the following
code in the main.cpp C++ editor window:

#include <qapplication.h>
#include "richedit.h"

int main( int argc, char *argv[] )

{
QApplication app( argc, argv );
EditorForm richeditForm;
app.setMainwidget( &richeditForm );
richeditForm.show();
return app.exec();

¥

All that's left to do is to generate the Makefile, compile and run. The Makefile is
created with gmake: gmake -o Makefile richedit.pro.

The richedit application demonstrates how easy it is to create a Qt application's
main window with menus and dockable toolbars. A great deal of functionality
was obtained by connecting the appropriate built-in signals and slots. The
remaining functionality was achieved by connecting built-in signals to our own
custom slots. We could continue developing the application, for example
updating the fontComboBox, the font size spinbox and the actions with the font
attributes as the user moves the cursor through their text. But our objective has
been to demonstrate the creation of a main window with actions, menus and
toolbars so we must stop at this point and leave further development and
experimentation to you.

[Prev: Creating a Qt Application] [Home] [Next: The Designer Approach]
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The Designer Approach

Introduction

In Qt 2.x, Qt Designer was a visual form designer for editing files in the .ui file
format. Qt Designer's primary goal was to turn the most tedious part of GUI
programming -- dialog design -- into a pleasant experience. From an
architectural point of view, Qt Designer in 2.x is a fairly simple program. It reads
and writes . ui files. Each .ui file contains an XML description of a single
dialog form. A second utility -- the user interface compiler uic -- is used during
the build process of an application to generate C++ code from those XML
descriptions.

For Qt 3.0 our ambitions for Qt Designer have grown beyond single dialog
editing. In addition to many new design features like the ability to creating main
windows and actions, the new version introduces:

e project management for the user interface part of your application;

e code in forms Qt Designer provides a code editor so that you can code your
slots directly; the code is stored in .ui.h files and eliminates the need for
sub-classing (although you can still subclass if you prefer);

e dynamic form loading allows you to load . ui files at runtime which
provides great scope for design customisation separate from the underlying
code.

The purpose of this chapter is to explain the motivation for making these
changes, describe the new concepts involved and show how these features work
internally.

Qt Designer is and remains a visual design tool: it is not a complete integrated
development environment. Our policy is to make GUI development as easy and
powerful as possible without locking our users into any particular tool: Qt
Designer makes it easy to create and modify GUI designs, but you can still
achieve the same results directly in code using a plain text editor if you prefer.

To make working more convenient, Qt Designer now includes a C++ editor (as a



plugin). If you want to create or edit a form, use Qt Designer. If you want edit
code for that form, you can use the C++ editor in Qt Designer as well. This built-
in editor has certain benefits stemming from its tight integration with the visual
form design process that we will explain later. However, if you prefer using the
editor you're used to, vim, emacs, notepad, Microsoft Visual Studio, etc. you can
still do so.

Project management

Reading and writing single, non-connected . ui files is conceptually simple and
worked fairly well in Qt 2.x. However, it lacked certain features that made us
introduce project management for the GUI part of an application in Qt Designer.
The main benefits of project management are:

¢ Grouping forms that belong together.
e Sharing images between different forms.
e Sharing database information between different forms.

The following sections explain these benefits in more detail, and why project
management is required to achieve them.

Grouping forms

Grouping forms means that Qt Designer maintains a list of the . ui files that
belong to the same project. This makes it easy to switch between forms with a
single mouse click.

Sharing images in a image collection

In Qt 2.x's Qt Designer each form included the images it required and no images
were shared. This led to duplication when several forms needed to use the same
images. Furthermore the images were stored in the XML . ui files which made
them large.

As a workaround, we introduced a pixmap-loading function that you could
define in Qt Designer. It then was your responsibility to provide the
implementation of this function in your application code. The big disadvantage



of this approach was that you couldn't see the images during the design process
in Qt Designer. This not only makes designing a form less visually interesting,
but also has a noticeable impact on geometry management.

In the Qt 3.0 version of Qt Designer we've introduced the concept of a project
image collection. If you use a project you can add images to the project's image
collection, and these images can be shared and used by any of the forms you
include in the project. The images are stored as PNGs (portable network
graphics) in a subdirectory, images/, inside the project's directory. Whenever
you modify the image collection, Qt Designer creates a source file which
contains both the image data in binary format and a function to instantiate the
images. The images are accessible by all forms in the project and the data is
shared.

A further benefit of using an image collection is that the images are added to the
default QMimeSourceFactory. This way they are accessible from rich-text labels,
What's This? context help and even tooltips through standard HTML image tags.
The source argument of the image tag is simply the image's name in the image
collection. This also works during the design process in Qt Designer.

Sharing database settings

Qt 3.0 introduces a brand new database module, the Qt SQL module. Qt
Designer is fully integrated with the SQL module and can show live data from
the databases that you connect to.

When you've opened or created a project you can set up its database connections
using the Edit Database Connections dialog (invoked by the Project/Database
Connections menu option). The connections you make are stored in a . db file.
When you reload a project you can reconnect by going to the Edit Database
Connections dialog, clicking a connection in the list and clicking the Connect
button.

In most non-trivial database applications you will want to access the database
from more than one form. This is why the . db file is part of a project, not just
part of a single form.

.pro files



Qt Designer needs to store information on projects, for example, the list of
forms, the image collection and information about available databases and how
to access them. The majority of Qt users already use a project file format to
create multiplatform makefiles: tmake (and with Qt 3.0 gmake) project .pro files.
These files already contain the list of forms, . ui files, used in the project for uic.

We've extended the sections in the .pro file to include the extra information that
Qt Designer needs to manage projects. For example, when you add a form to
your project in Qt Designer, it is automatically added to the FORMS section of
the project file, and thus gmake will generate the required build rules without any
further work. Similarly, the images are added to the IMAGES section and thus
gets automatically compiled into your executable.

We don't force you to use gmake; if you prefer another build system, for example
automake/autoconf or jam, you can still continue to use it. Look upon the .pro
file as a file that describes the GUI part of your application. All you need to do --
as previously -- is add the .ui files and the images collection to your own
Makefiles.

Extending the functionality of a form

First let us look at a small figure that shows the r