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KDE Factsand Figures

KDE isabig project. Whileit is very hard to quantify what this means exactly,
note that: The KDE CV S source code repository holds currently about 1.5 million
lines of code. (To put things into perspective: The i386 version of Linux 2.0.31
congsts about 600,000 lines of code.) Several hundred devel opers are coding for
KDE.

The trandation team aone congsts of 110 individuals.

7294 CV S commits were executed during July 2000.

KDE has more than 24 official WWW mirrorsin over 16 countries.

KDE has more than 71 officid FTP mirrorsin over 30 countries.

The KDE Development Mode

Higtory

K Desktop Environment or KDE was developed by a group of dedicated programmers
who wanted to create something new and useful. The KDE Project was founded in October 1996
by Matthias Ettrich in Germany. Its origind purpose was to create powerful desktop environment

for Linux and other Unix sysems gmilar to the commercidly avalable Common Desktop



Environment or CDE available for commercid Unix platforms such as Solaris The end result
has been a project much wider in scope than smply emulating CDE.

Contributors to the KDE project include hundreds of developers around the world who
communicate via e-mal and the occasond in-person conference. Individuds who want to
participate in the development of KDE can work on the core components such as the window
manager, the desktop Pand, and the other components, or they can create their own application
for KDE, usng the KDE-defined Application Programming Interfaces or APIs.

Among the contributors to the KDE Project are trandators, writers, user-interface
designers, and multimedia specididts, in addition to systems and application programmers.

KDE doesn't replace the X Windows system on the Linux computer. Instead KDE uses
the X Window system as a graphical base on which to build the desktop.

A KDE Didribution indudes a large collection of applications such as sandard utilities,
system adminidration tools, and entertainment packages. It even includes KOffice, an integrated

office package smilar to GNOME Office and Microsoft Office.

KDE DISTRIBUTION
As with Linux, KDE uses the term “didribution” to describe a complete collection of
desktop components and the default set of gpplications that accompany them.
A KDE digtribution includes the following components:
The graphica libraries used by al KDE gpplications
The core KDE libraries, aso used by al KDE agpplications

A collection of support functions, used my most gpplications



The base gpplications that define KDE, such as the window manager and the
Panel/ Taskbar programs
Optiona gpplications that can be instadled on arunning KDE system.
in detall,
KDE-Libs Variousrun-timelibraries
KDE-Base: The base components

KDE-Graphics. Graphics gpplications such as KDVI, KGhostview, KPaint, KFax

KDE-Utilities; KEdit, KCalc, KNotes, ...
KDE-Multimedia KMidi, KSCD, Kaiman ...
KDE-Games. KAsteroids, KPat, KTetris.....
KDE-Admin: Varioustoolsto ad sysem adminigration

KDE-Network: Kppp, KNode, KMail ...

What Qt/K DE is

KDE was developed from zero into a full-featured desktop in about two years. This was
possible only by using a pre-built graphica toolkit caled Qt, from Troll Tech in Odo, Norway.

KDE is a powerful Open Source graphicad desktop environment for Unix workstations. It
combines ease of use, contemporary functiondlity, and outstanding grephicd desgn with the
technologica superiority of the Unix operating system.

KDE is an Internet project that is truly open in every sense. Development takes place on
the Internet and is discussed on the KDE maling ligs, USENET news groups, and IRC channdls

to everyoneisinvited and welcomed.



KDE is a mature desktop suite providing a solid bass to an ever growing number of
goplications for Unix workgtations. KDE has developed a high qudity development framework
for Unix, which dlows for the rapid and efficient creation of goplications.

By usng Qt, KDE developers were able to focus on design issues for the desktop and
immediately begin coding, rather than spending additional months or years cregting a toolkit to
dandardize the interface.

Since the Qt Unix X11 verson was recently re-released by Troll-Tech under the GNU
Generd Public License, KDE is gaining increasing acceptance in the Linux community.

Both Qt and KDE itsdf are written in C++. You can dso write KDE applicaions in

Python, ahigh-level object-oriented scripting language, in Perl or in other languages as well.

About Qt

Qt is a cross-platform graphicd toolkit that forms the bass of the KDE API. Any
aoplication written for KDE can use Qt functiondity. The result is that a complete KDE
goplication can be created in only a few days. It is widely regarded as being one of the fastest
and mogt advanced GUI toolkits available today. Qt has excellent documentation: around 500
pages of podscript and fully cross-referenced online html documentation. Qt is very fast and
compact because it is based directly on Xlib and uses neither Motif nor X Intringcs. Qt's widgets
(user interface objects) emulate the Motif look and fed, with dight improvements.

Qt is supported on the following platforms:

MSWindows - 95, 98, NT 4.0, ME, and 2000



Unix/X11 - Linux, Sun Solaris, HP-UX, Digitd Unix, IBM AlX, SGI IRIX and a
wide range of others

Macintosh- Mac OS X

Embedded - Linux platforms with framebuffer support.

The Qt/Desktop product family conssts of the following products, which developers can

useto target any platform:
Qt/Windows is designed for MS Windows 95/98/ME, NT4, 2000 and XP.
Qt/X11 is dedgned for Linux, Solaris, HP-UX, Irix, AlIX, and many other Unix
variants. Thisis the de facto sandard C++ toolkit for GUI applications on Linux.
Qt/Mac isdesigned for Apple Mac OS X.
Qt/Embedded is a verson of Qt desgned for resource-congrained embedded
gysems. It provides full GUI functiondity without requiring X11 or Motif on the
target sysem. This substantially reduces the memory and CPU demands of the
embedded software.
Qtopia is a window environment and application suite desgned for PDAS,
pamtop computers, internet gppliances, and smilar devices. It is fully based on
Qt/Embedded.

Qt provides a platform-independent APl to dl centrd plaform functiondity: GUI,
database access, networking, file handling, etc. The Qt library encapsulates the different APIs of
different operating systems, providing the gpplication programmer with a single, common AM
for dl operating sysems. The native C APIs are encgpsulated in a set of well-designed, fully
object-oriented C++ classes.

Here are some of the most important technica features of Qt:



Object Orientation

Qt has a modular design and a strong focus on reusable software components. A
widget does not need to know its context and communicates with the outsde world
through signds and dots. All Qt widgets can be speciaized through inheritance.
Component Support

Qt provides a signals/dots concept that is a type-safe dternative to callbacks and
a the same time alow objects to cooperate without any knowledge of each other. This
makes Qt very suitable for true component programming.
Superior On-Line Documentation

Qt includes ontline reference documentation in heavily cross-referenced HTML,
Unix man-page and Pogtscript formats.
Easy To Customize and Ease of Use

Qt provides essly cusomizable widgets It dlows easy modification of the
behavior of existing widgets and aso alows easy creation of new ones.
Portability

Qt is a multi-platform GUI toolkit. It is fully portable and it includes a set of
classes meant to protect the programmer from OS-dependent detals in file handling,
time/date handling, etc. If your man platform is MS Windows, you could probably use
the standard library, the Microsoft Foundation Classes (MFC), quite happily. However,
then you would miss millions of Unix usars around the world. On the other hand, if your
main platform is Unix, you could use any other toolkit, such as Gtk+ or XFroms. But
then, you would miss millions (if not billions) of MS Windows users. Therefore, the best

choice would be a GUI Toolkit that’s available for both MS Windows and Unix, Q.



Rich API

Qt offers the functiondity you need to cregte professond applications. There are
around 250 C++ classes in the Qt API. Most of these classes are GUI specific; however,
Qt aso provides template-based collections, serialization, file and a generd 1/0 device,
directory management, date/time classes, regular expression parsing and more.
Full Widget Set

The badc building block in Qt programming is he widget. Qt contains ready-to-
use widgets for cregting professond-looking user interfaces. Qt introduces an innovative
dterndtive for inter-object communication, caled ‘signads and dots that replaces the old
and unsafe cdlback technique. It aso provides a conventiond events modd for handling
mouse clicks, key presses, etc.
High-Perfor mance I mplementation

The Qt library is optimized for fast execution and conservative use of memory. Qt
is able to peform many generd tasks, for ingance graphics rendering, much faster than
platform-dependent code normally does.
GUI Emulation, Customizable L ook and Feel

Qt emulates native window system widgets. Qt supports "themes', so Qt-based
goplications can change (even at runtime) between Motif look and fed, Windows look
and fed, and any number of cusommade look and fed themes. This works
independently of whether the application happens to be running under X Windows or

Microsoft Windows.



Advanced Drawing Operations

Qt's drawing engine, the QPainter class, renders graphics on any paint device
such as widgets, pixmaps (off-screen image), pictures (meta-file), and printer (Postscript
under Unix). The codeis portable on al four types of devices.
2D and 3D Graphics Support

Qt has excelent support for 2D and 3D graphics. It is the de facto standard GUI
toolkit for platform-independent OpenGL programming.
Database Support

Qt makes it possible to create platform-independent database applications usng
standard databases. Qt includes native drivers for Oracle, Microsoft SQL Server, Sybase
Adaptive Server, PostgreSQL, MySQL and ODBC-compliant databases. Qt's database
functiondity is fully integrated with Qt Desgner, which makes possble the live preview
of database datar Qt includes database-specific widgets, and any built-in or custom
widget can be made data aware.
Internationalization

Qt uses Unicode throughout and has considerable support for internationdization.
It includes Qt Linguist and other tools to support trandators. Applications can easly use
and mix text in different languages that are supported by Unicode.
Extengbility

QT applications can have their functiondity extended by plug-ins and dynamic
libraries. Plug-ins provide additiona codecs, database drivers, image formats, styles, and

widgets. Libraries can offer an unlimited range of functiondity.



GUI Applications

Building modern GUI gpplications with Qt is fas and dmple, and can be
achieved by hand coding or by usng Qt Designer, Qt'svisud design tool.

Qt provides a vast collection of classes and functions that are very handy for

cregting modern GUI gpplications.

Qt Classes and Functions

Qt classes and functions can be used to create both ‘man window' gsyle gpplications with
a menu bar, toolbars and status bar surrounding a central area, and didog style gpplications that
use buttons and possibly tabs to present options and information. Qt supports both SDI (single
document interface) and MDI (multiple document interface). Qt also supports drag and drop
and the clipboard. Tool barscanbe  moved aound within the toolbar area (called the ‘dock
area ), dragged to other dock areas, or floated as tool pdettes. This functiondity is built in and
requiresno additional code, athough programmers can apply condraints to toolbar behavior if
they wish.

Qt amplifies programming. For example, if amenu option, atoolbar button and a
keyboard accelerator dl perform the same action, the action need only be coded once.

Qt dso provides message boxes and afull set of sandard didogsto make it easy for
gpplications to ask the user questions, and to get the user to choose files, folders, fonts and
colors. In practice, aone-line satement usng one of Qt’s satic convenience functionsisal thet
IS necessary to present a message box or a standard diaog.

Qt can platform-independently store gpplication settings, such as user preferences, most

recently used files, window and toolbar positions and Sizes, etc.



Qt Designer

Qt Designer can be used purely asadesign toal, or it can beused to creste  entire
goplications with its built-in C++ code editor. It dso includes avariety of domain-specific
cdasses  Locd and remote file handling usng standard protocols are provided by Qt's
input/output and networking classes.

Designing a form with Qt Designer is a Smple process. Developers click a toolbar button
representing the widget they want, then cdick on a form to place the widget. The widget's
properties can then be changed using the property editor. The precise postions and sizes of the
widgets do not matter. Developers sdect widgets and gpply layouts to them. For example, some
button widgets could be sdected and laid out sde-by-side by choosing the ‘lay out horizontaly’
option. This gpproach makes design very fast, and the finished forms will scade properly to fit
whatever window sze the end-user prefers.

Qt Desgner diminates the time-consuming compile, link and run cycde for user interface
desgn. This makes it easy to correct or change designs. Qt Desgner's preview options let
developers see thar forms in any Syle, for example, a Windows developer can preview aform in
Motif dyle Qt Designer provides live preview and editing of database data through its tight
integration with Qt' s database classes.

Deveopers can create both ‘didog dyle applicaions and ‘man  window’ syle
gpplications with menus, toolbars, baloon help, etc. Severa form templatesare supplied, and
developers can create their own templatesto ensure  consistency acrossan  gpplication  or  family
of applications. Qt Designer uses wizards to make creating toolbars, menus and database
gpplications as fast and easy as possible. Programmers can creste thear own cusom widgets

that can eadlly be integrated with Qt Designer.
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Qt Designer supports a project-based approach to application development. A project is
represented by a .pro file which gmake can use to generate Makefiles. Developers creste a new
project and then add forms and source files as required. Developers can completely separate the
user interface from the underlying functiondity by subclassng, or they can keep ther source
code and forms together by editing the form’s source directly in Qt Designer.

lcons and other images used in the gpplication are automatically shared across dl forms
in aproject to reduce executable size and speed up loading.

Form designs are stored in XML format in .ui files and converted into C++ header and
source files by the uic (User Interface Compiler). The gmake build tool autometicaly includes
build rulesfor uic in the Makefilesit generates, so developersdo not need to invoke uic
themsdlves.

Usudly forms are compiled into the executable, but in some Stuations customers need to
modify the appearance of an agpplication without accessng the source code. Qt supports
‘dynamic didogs: .ui files tha can be loaded a run-time and dynamicdly converted into fully
functiond forms. Companies can supply gpplication executables dong with the customer-
modifiable forms in .ui format, and the customer can use Qt Designer to customize the

appearance of the gpplication’s forms.

Generating C++ Source Code From The Qt Designer File
Qt Dedgner saves files in a .ui formet. To convert such files into C++ format, the user
interface compiler or uic is used. Assuming that uic is in your search path, you can generate a

header file asfallows

uic —o filename.h filename.ui
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The option -0 tdls uic how to name the header file, and filenameui is the name of the file you
saved with Qt Designer.

To create the implementation file, you tdl uic tha you want to create an implementation
file indead of a header file by specifying the option -i and passng the name of the dready

generated header file:

uic -i filename.h -o filename.cpp filename.ui

As before, the option -0 determines the name of the generated file.
To dat building the program on a Unix sysem with the g++ compiler, the command

lineswould be:

moc -0 moc_filename.cpp filename.h
g++ -1$QTDIR/include —o executableName filename.cpp main.cpp \
moc_filename.cpp -L$QTDIR/lib -Iqgt

and on a Windows system with the Microsoft Visud C++ compiler:

moc -0 moc_filename.cpp filename.h

cl -c -nologo -1% QT DIR%/include -Fofilename.obj filename.cpp

cl -c -nologo -1% QT DIR%/include -Fomain.obj filename.cpp

cl -c -nologo -1% QTDIR%/include -Fomoc_filename.obj moc_filename.cpp
link /NOL OGO /SUBSY STEM :windows /OUT :filename filename.obj main.obj \
moc_filename.obj % QTDIR%/lib/qgt.lib kernel32.lib user 32.lib gdi32.lib \
comdig32.lib advapi32.lib shell32.lib ole32.lib oleaut32.lib uuid.lib

imm32.lib winmm.lib wsock32.lib

If you use a different compiler, you might have to change the compiler command and
some of the options. If you do not know what the line starting with moc is for, see the Qt Tutorid

or Programming with Qt.
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Integrating Qt Designer FilesInto Your Project
Creating forms with Qt Desgner gets you only hdfway to completing your application.
Somehow you have to integrate the created forms into your gpplication; and not only into your

gpplication but also into your automeatic build process.

To dat discussng how you can achieve this, let's review the steps needed to create a

formwith Qt Designer:

Desgn the form interactively in Qt Designer.
Save the form asan XML .ui file.
Run uic twice from the command line on the .ui file to
geneate the header and implementation  fileslf
necessry (which is usudly the case), creaste a subclass
of the geneated cdass and implement the didog
functionality there. You can use uic to creste a skeleton
for thisclass.

4. Compile the generated source file as wdl as the
implementation file of the subdass and dl other files
belonging to the gpplication.

5. Run moc on the generated header file and the subclass
header file.

6. Comnile the moc-cenerated files.

wNE

Asyou can see, there are quite a number of stepsinvolved. From the command line, the
following could be the steps needed once you have saved the .ui file (Iet'scdl it myform.ui) in

Qt Designer:

uic -o myform.h myform.ui # generate heeder file
uic -0 myform.cpp -impl myform.h myform.ui # generate implementation file

uic -o myformimpl.h -subdecl MyFormimpl myform.h myform.ui # generate subclass
heeder file

13



uic -o myformimpl.cpp -subimpl MyFormimpl myformimpl.h myform.ui # generate
subdass implementation file

edit myformimpl.h # edit subclass header file

edit myformimpl.cpp # edit subclass implementation file

moc -0 moc_myform.cpp myform.h # generate moc code for base class

moc -0 moc_myformimpl.cpp myformimpl.h # generate moc code for subclass

c++ -c myform.cpp - I$(QTDIR)/include # compile base class, use Smilar command
on Windows

c++ -c moc_myform.cpp -1$(QTDIR)/include # compile base class moc code, use
smilar command on Windows

c++ -c myformimpl.cpp - I%QTDIR)/include # compile subclass, use Smilar
command on Windows

c++ -c moc_myformimpl.cpp - I5QTDIR)/include # compile subclass moc code, use
smilar command on Windows

c++ -0 myform myform.o moc_myform.o myformimpl.o moc_myformimpl.o -
L$(QTDIR)/lib -Iqt #link everything together, use smilar command on Windows

But this is not enough. If you need to change anything in your didog design, you go back
to Qt Desgner, make your changes interactively, save the ui file again, and go through most of
the previous steps again. All this cries for automation, but before you learn how to automate

these steps, we need to talk a bit about the generation of subclassfiles.

For two reasons, the generation of subclass files fdls a bit out of the ordinary build
process. Fird, you are required to edit the generated files, as hinted at earlier; if you do not
change these files and do not add your own implementation of certain methods, there is no point

in having asubdass & al.
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Second, and this is a consequence of the firgt point, you do not regenerate the files over
and over again after changes as you do with the other files. This is because you add changes to

these files by hand, and if you overwrote the files, your changes would be logt.

As a result, you usudly use uic only once per form with the options -subdecl and -

subimpl.

If you later add a new dot with Qt Designer, you cannot easlly use uic to add this dot to
the subclass, because your changes would be overwritten. Of course, you can dways copy your
changed versons of the files to files with different names, let uic generate the new skeletons, and
manually copy your changes back (eg. in an editor), but this is usualy more work and trouble

than just adding the individuad dots by hand.

But even after ruling out these steps from the ordinary build process, there are an awful
lot of steps left. How you integrate these into your build process largely depends on how your
build process is organized, which tools you use, etc. If you use handwritten makefiles (a solution
we do not recommend) and your project is very smdl, you could just add the build steps by hand.
For the aforementioned project, this could look like the following in Unix make syntax

(Windows make syntax will differ dightly but not much):

dl:

myform

myform: myform.o moc_myform.o myformimpl.o moc_myformimpl.o
cH+ -0 $@ $+ -LHQTDIR)/ib -Igt
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myform.o: myform.cpp myform.h

c++ -c $$< - IHQTDIR)/include

myformimpl.o: myformimpl.cpp myformimpl.h myform.h
c++ - $$< - IHQTDIR)/include

moc_myform.o: moc_myform.cpp myform.h

c++ -¢ $$< -I1$(QTDIR)/include

moc_myformimpl.o: moc_myformimpl.cpp myformimpl.h myform.h
c++ -¢ $$< -IHQTDIR)/include

moc_myform.cpp: myform.h

moc -0 $@ $<

moc_myformimpl.cpp: myformimpl.h

moc -0 $@ $<

myform.h: myform.ui

uic-0 $@ $<

myform.cpp: myform.ui myform.h

uic-0 $@ -impl myformh $<

Note that there is no rule here for generating myformimpl.cop and myformimpl.h. As
mentioned earlier, you generate them once by hand from the command line and then edit them

with your text editor without regenerating them. Of course, the previous makefile with every
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relation explicitly spelled out does not hold for anything but the smalest project. You can

achieve alittle bit more generdity by using suffix rules asfollows

SUFFIXES:

# define SUFFIXES
SUFFIXES: .h .cpp .ui

# create a.hfilefroma.ui file
huiz; uic-0 $@ $<

# creste a.cpp filefrom a..ui file
.cpp.uiz; uic -0 $@ -impl $*.h $<

# clear SUFFIXES ligt

But depending on your project, this might not be enough sophistication.

Using tmake For Generating And Building Qt Designer Files

We heatily recommend that you use a good sysem for automicaly generdaing
makefiles from a project description. There are severd such systems available for both Unix and
Windows, but for projects involving Qt and the Qt Designer, we suggest you give tmake a try.
tmeke is free <oftware that can be downloaded free of chage from
http://ftp.trolltech.com/publ/freebiestmakel. Just make sure that you get Verson 1.5 or higher.

On Unix systlems, tmake requires Perl to be ingtdled, which is usudly the case these days.

17



If you do not know tmake yet, we suggest that you dat reading the included
documentation; tmake is redly easy to use. We will only cover tmake's specid features for use

with Qt Designer here.

Actudly, once you know how to use tmake for ordinary Qt projects, using it for projects
that involve Qt Desgner files is surprisngly easy. All you need to do is lig your .ui files in the
new INTERFACES tag in your tmake project file. For the aforementioned project, the following

could be enough:

. INTERFACES = myform.ui

When you then generate the makefile from the tmake project file, it will contan dl the
clauses mentioned earlier. The only thing you need to be sure of is that uic is in your path, just as

moc and your C++ compiler are.

Again, this method does not do anything with generated and edited subclass files, as
ealier, you just generate them by hand and then edit them as if they were ordinary source or

heeder files (which in fact they are).
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Widgets
This part doesn't cover al widgets but it does tackle some of the more common widgets
that are used.
Labels
Labds are usudly used to present brief information or indructions about the
widgets in a program. For example, you could use a labd to define what should be
entered in atext box. In Qt, you implement labels by using the QL abe class.
The QLabd dlass is used for digplaying smple text. It's very basc yet very ussful

widget. Listed below isasmple example.

#include <gapplication.h>
#include <glabd.h>

dass MyManWindow : public QWidget
{
public:
MyMainWindow();
privae:
QLabd *text;
1

MyManWindow::MyManWindow()

{
setGeometry(100, 100, 170, 100);
text = new QLabdl(this);
text->setGeometry(10,10,150,80);
text->setText(“ Thisisa\nQL abel object.”);
text->setAlignment(AlignHCenter | AlignV Center);
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void main(int argc, char **argv)

{
QApplication a(argc, argv);
MyManWindow w;
asatManWidget(&w);
w.show();
aexec();

}

Shown below is how the program creeted will ook like.

Thisis a

GlLabel abject

There is dso a dandard way of setting dignments in Qt. AlignHCenter and

AlignVCenter are Qt definitions. Listed below are the definitions for dignment settings.

Function Definition

AlignTop Text will be added to the top of the QLabel object.
AlignBottom Text will be added to the bottom of the QLabel object.

AlignLeft Text will be added adong the left side of the QL abel object.

AlignRight Text will be added dong the right side of the QLabel object.
AlignHCenter Text will be added &t the horizontal center of the QLabel object.
AlignV Center Text will be added at the vertical center of the QLabel object.
WordBreak If this function is s&t, automatic word breaking is s=t.
ExpandTabs This function makes QLabd expand the tabulators.

The arguments to the QLabd:setAlignment() are separated by the “or” (|)

operator. This method is dso used when you want to add more arguments (just separate

them with the (]) operators.
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Scrollbars

Scrollbars enable the user to create gpplications that are actudly too big to fit the
screen. In many cases, scrollbars are required for your application to run on dl desktops.
By using scrollbars, developers make programs thet are easier for people to use (snce the
users could see al the widgets, no matter what resolution they use for their desktops).

Qt provides two classes that can be used for scrollbars. One is the QScrollBar
class and the QScrollView class. The QScrollBar class is not suggested to be used
because it involves unnecessaty work — work that is done automaticaly by the
QScrollView class. The QScrollView provides scroll-on-demand — that is, scrollbars are
added when needed.

Bdow isan example.

#include <gapplicaion.h>
#include <gpushbutton.h>
#include <qgscrollview.h>

classMyManWindow : public QScrollView

{
public:

MyMainWindow();
private:

QPushButton *b1;
1

MyMainWindow::MyManWindow()
{
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this);

}

/Iset the geometry for the scrollview
setGeometry(100,100,200,100);

bl = new QPushButton(“ This button is not too \n big for the window!”,
b1->setGeometry(10,10,180,180);

Ilthe QScrollView::addChild function for each of its child widgets
addChild(bd);

void main(int argc, char **argv)

{

QApplication a(arge, argv);
MyManwWindow w;
asgtManWidget(&w);
w.show();

aexec();

Shown below is how the program will look like. ..

Origina Form

If window’ swidth istoo
amd| to show the whole

If window's height istoo If both the window’ s width
smdl to show thewhole and height are too smdl to
button show the button

This button is not

L e T e
o ———
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Text-Entry Fidds
Text-entry fidds are widgets in which you can enter text. Qt provides two classes
for cregting text-entry fidds QLineEdit and QMultiLineEdit. The QLineEdit crestes a

gngle line text-entry fidd and thiswill be the one to be shown below.

#include <gapplication.h>
#include <qwidget.n>
#include <qlineedit.n>

class MyMainwWindow : public QWidget
{
public:
MyMainWindow();
private:
QLineEdi *edit;
1

MyMainWindow::MyManWindow()

{
setGeometry(100, 100, 200, 50);

edit = new QLineEdit(this);
edit->setGeometry(10,10,180,30);
}

void main(int argc, char **argv)

{
QApplication a(argc, argv);
MyManWindow w;
asstManWidget(&w);
w.show();
a.exec();

One can st the text of the QLineEdit object manudly by usng the
QLineEdit::setText() function. One can refrieve the text tha's currently written in the

QLineEdit object by making acdl to the QLineEdit::text() function.
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Shown below is how the program looks like.

Buttons

Buttons are probably the most common used GUI object. Qt provides three types

of buttons:
Push Buttons
Radio Buttons
Check Buttons
Push buttons are used to make certain events occur, wheress radio and check
buttons are used to make some kind of selection.

Push Buttons
The QPushButton function is probably the Qt class Qt users will mostly use when

creating Qt applications. As stated, push buttons are created by the QPushButton class.

#include <gapplication.h>
#include <qwidget.h>
#include <gpushbutton.h>

dass MyManWindow : public QWidget
{
public:
MyMainWindow();
private:
QPushButton *b1;
1

MyMainWindow::MyManWindow()

{
setGeometry(100, 100, 200, 100);
bl = new QPushButton(“ Thisis a push button!”, this);
b1->setGeometry(10,10,180,80)
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}

void main(int argc, char **argv)

{
QApplication aargc, argv);
MyManWindow w;,
asgtManWidget(&w);
w.show();
a.exec();

}

When the user wants to connect a push button to a certain event, the user
connects the QPushButton::clicked() signd to a dot. More about signals and dots later in
the paper.

Shown below is how the program looks like.

This is 2 push botion!

Radio Buttons
Radio buttons should be used when the developer wants one (and only one)
sdection out of several choices. Developers can use the QButtonGroup and

QRadioButton classes to create a group of radio buttons.

#include <gapplication.n>
#include <qwidget.h>
#include <gbuttongroup.h>
#include <gradiobutton.h>

dass MyManWindow : public QWidget
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{

public:
MyMainWindow();
privae:
QButtonGroup * group;
QRadioButton *b1;
QRadioButton *b2;
QRadioButton *b3;
};
MyManWindow::MyManWindow()
{
setGeometry(100,100,150,140);

group = new QButtonGroup(“ Options’, this);
group->setGeometry(10,10,130,120);

bl = new QRadioButton(“Choice 1", group);
b1->move(20,20);
b2 = new QRadioButton(* Choice 2", group);
b2->move(20,50);
b3 = new QRadioButton(* Choice 3", group);
b3->move(20,80);

group->insert(bl);
group->insert(b2);

group->insert(b3);

}

void main(int argc, char **argv)

{
QApplication a(argc, argv);
MyManWindow w;
astManWidget(&w);
w.show();
a.exec();

}
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Shown below is how the program looks like.

Checkbox
Check buttons should be used when you want the user to be able to choose more
than one selection out of multiple choices. The user can cregte a group of check buttons

using the QButtonGroup and QCheckBox classes.

#include <gapplication.h>
#include <qwidget.h>
#include <gbuttongroup.h>
#include <qcheckbox.h>

dass MyManWindow : public QWidget
{
public:
MyMainWindow();
private:
QButtonGroup * group;
QCheckBox *b1;
QCheckBox *b2;
QCheckBox *b3;
};

MyManWindow::MyManWindow()
{
setGeometry(100,100,150,140);

group = new QButtonGroup(“ Options’, this);
group->setGeometry(10,10,130,120);

b1 = new QCheckBox(*“Choice 1", group);
b1->move(20,20);
b2 = new QCheckBox(*“ Choice 27, group);
b2->move(20,50);
b3 = new QCheckBox(* Choice 3", group);
b3->move(20,80);




group->insert(bl);

group->insert(b2);

group->insert(b3);
}

void main(int argc, char **argv)

{
QApplication aargc, argv);
MyManWindow w;
asstManWidget(&w);
w.show();
aexec();

Shown below is how the program looks like.

Layout Managers

Layout managers are a set of Qt classesthat control how and when the main window is
resized. By regigtering the widgets with alayout manager and not giving the widgets absolute
positions, the layout manager will resize or move the child widgets as needed when the user
resizes the parent window. Also, layout managers are a great help when the user needsto place
many widgets.

Listed below are Qt’s layout managers and their description.
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Layout Manager

Description

QLayout Thisisthe layout manager class. All other layout managers inherit this class.
QGridLayout Used when the user wants to arrange the widgets in a grid.
QBoxLayout Base layout class for QGBoxK Layout and QVBoxLayout. Should only be

used when the user can't decide whether the widgets sgould be placed in
rows or columns.
QHBoxLayout Used when you want the user wants to arrange widgets in arow.
QVBoxLayout Used when the user wants to arrange the widgetsin a colunn.
Free

In this example, widgets are placed by hand and no layout manager is used.

{

H

}

{

public:

#include <qpplication.h>
#include <qwidget.h>
#include <gpushbutton.h>

class MyWidget: public QWidget

MyWidget();

MyWidget::MyWidget()
{

StMinimumSize(200,200);

QPushButton *b1 = new QPushButton(“Buttonl”, this);
b1->setGeometry(0,0,200,100);

QPushButton *b2 = new QPushButton(“ Button2”, this);
b2->setGeometry(0,100,200,100);

int main(int argc, char **argv)

QApplication aargc, argv);
MyWidget w;
w->setGeometry(100,100,200,200)
asetManWidget(&w);

w.show();

return a.exec();




Shown below (a) is how this program looks like.
@ (b)

(b) shows what happens when you resize awindow that doesn’'t use layout

managers. Widgets don’t resize and/or move suit to the main window.

QVBoxL ayout

As gated in the definition, the QVBoxLayout places the widgets in a column.

#include <qpplication.h>

#include <qwidget.h>

#include <gpushbutton.h>

#include <qglayout.n>

class MyWidget:public QWidget

{

public:
MyWidget();

};

MyWidget::MyWidget()

{ stMinimumSize(200,200);
QPushButton *b1 = new QPushButton(* Buttonl”, this);
b1->setMinimumSze(200,100);
QPushButton *b2 = new QPushButton(“Button2”, this);
b2->setMinimumSize(200,100);
QVBoxLayout *vbox = new QVBoxLayout(this);
vbox->addWidget(bl);
vbox->addWidget(b2);

}
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int main(int arge, char **argv)

{ QApplication a(argc, argv);
MyWidget w;
w->setGeometry(100,100,200,200)
asetManWidget(&w);
w.show();
return a.exec();

Shown below is how the program looks like.

With this layout, the problem of widgets not adjugting to the Size of the main
window is solved.
QGridLayout
If you want to layout your widgets in a grid, the user should use the

QGridLayout class.

#include <qgpplication.n>
#include <qwidget.h>
#include <gpushbutton.h>
#include <glayout.n>

class MyWidget: public QWidget
{
public:
MyWidget();
};
MyWidget::MyWidget()
{

setMinimumSize(200,200);
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QPushButton *b1 = new QPushButton(“Buttonl”, this);
b1->setMinimumSize(200,100);

QPushButton *b2 = new QPushButton(“ Button2”, this);
b2->setMinimumSize(200,100);

QPushButton *b3 = new QPushButton(“ Button3”, this);
b3->setMinimumSize(200,100);

QPushButton *b4 = new QPushButton(* Buttord”, this);
b4->setMinimumSize(200,100);

QPushButton *b5 = new QPushButton(* Button5”, this);
b5->setMinimumSize(200,100);

QPushButton *b6 = new QPushButton(* Button6”, this);
b6->satMinimumSize(200,100);

QGridLayout *grid = new QGridLayout(this,3,2);
grid->addWidget(b1,0,0);
grid->addWidget(b2,1,0);
grid->addwWidget(b3,2,0);
grid->addWidget(b4,0,1);
grid->addWidget(b5,1,1);
grid->addWidget(b6,2,1);
}

int main(int argc, char **argv)

{ QApplication a(argc, argv);
MyWidget w;
w->setGeometry(100,100,200,200)
asgtManWidget(&w);
w.show();
return a.exec();

Shown (@) at the next page is how the program looks like.
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@ (b)

wh L2l
an (1
an &1F

(b) shows how the cdllsin the grid are defined.
Event Handing in Qt: Slotsand Signals
The technology behind this dots and sgnds differ a bit from more traditional calback
functions. After dl, dots and signds technology was developed independently by Troll Tech —
its not a C++ festure.
Under standing Slots
Sots ae actudly normd member functions (functions that are members of a
class). However, they have some specia features added to them that make it possible to
connect signals to them. Every time a signd connected to a particular dot is emitted, the
dot (function) is executed.
Many Qt classes dready include a few predefined dots which will be discussed
and shown later in the paper.
So, dots are actudly normd functions. Therefore, they can be cdled just like
other functions.
Under standing Signals
Sgnds are dso member functions. However, they're implemented in a dightly
different way.
When something happens indde an object (internd State changes), it can send out

a dgnd (dthough it doesn't have to). If this sgnd is connected to a dot, that dot
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(function) is then executed. Users can connect multiple dots to the same signds, the dots
are then executed one by one, in an arbitrary order.

So, ggnds ae a specid type of function. They're defined to be emitted when
certain events occur. Then, any connected dots are executed.

Example 1. Using QPushButton

#include <qpplication.n>
#include <qwidget.n>
#include <gpushbutton.h>
#include <qlabd.h>

dass MyMainWindow:public QWidget
{
public:
MyMainWindow();
privae:
QPushButton *b1;
QLabd *labd;
1

MyMainWindow::MyManWindow()

{
setGeometry(100,100,200,170);

bl = new QPushButton(* Quit”, this);
b1->setGeometry(20,20,160,80);

label = new QLabel(this);

label->setGeometry(10,110,180,50);

label->setText(“If you click the button above, the whole program will
exit”);

label->stAlignment(AlignCenter);

/Mhe fallowing line mekes the program exit when the button bl is clicked
connect(bl, SIGNAL (clicked()), gApp, SLOT(quit()));




void main(int argc, char **argv)

{
QApplication a(argc, argv);
MyManWindow w;
asgtManWidget(&w);
w.show();
aexec();

}

Here, the button bl's signa clicked() is connected to the dot quit() of gApp.
Now, when the button is clicked, the QPushButton::clicked() sgnd will be emitted, the g
uit() dot of gApp will be executed, and the program will exit.

Note gApp is a built-in pointer in Qt. It is desgned to adways point to the
QApplication object of the program (a, in this case). It works just like the this pointer: It
points to an object that’s not yet created.

Example 2: Usng QPushButton and QL ineEdit

#include <gpplication.n>
#include <qwidget.n>
#include <gpushbutton.h>
#include <qlineedit.n>
#incude <qstring.n>

class MyMainWindow:public QWidget
{
public:
MyMainWindow();
private:
QPushButton *b1;
QPushButton *b2;
QPushButton *b3;
QLineEdit *ledit;
};

MyManWindow::MyManWindow()
{

setGeometry(100,100,300,200);
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bl = new QPushButton(“ Click here to mark the text”, this);
b1->setGeometry(10,10,280,40);

b2 = new QPushButton(“Click here to unmark the text”, this);
b2->setGeometry(10,60,280,40);

b3 = new QPushButton(“ Click here to remove the text”, this);
b3->setGeometry(10,110,280,40);

ledit = new QLineEdit(“Thisisaline of text”, this);
|ledit->setGeometry(10,160,280,30);

/IThe following three lines connects each button to a predefined dot on the
Il edit object.

connect(bl, SIGNAL (clicked()), ledit, SLOT(sdlectAll()));

connect(b2, SIGNAL (clicked()), ledit, SLOT(deselect()));

connect(b3, SIGNAL (clicked()), ledit, SLOT(clear()));

}

void main(int argc, char **argv)

{
QApplication aarge, argv);
MyManWindow w;
asetManWidget(&w);
w.show();
a.exec();

}

This example uses the clicked() signal of QPushButton and connectsit to three
different dots included in the QLineEdit dass. By doing this, the user can control the text

in the QLineEdit object by clicking the buttons.

I nter esting Features of Slots and Signals
Connecting Signalsto Signals
Sometimes, it may seem necessary to connect asignd to another signdl.

Although this may sound strange, it's completely possible to do. For example, the
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user might want a certain event to occur when a button is clicked, it'sa good idea
to connect the button’s clicked() signa to the signa that will Sart the event.

If the user wants to declare asignal to be connected to another sgnd, the
third argument of the connect function must be changed, as shown in the

following:

connect(button, SIGNAL (clicked()),this, SIGNAL (anothersignal()));

Now, every time the clicked() Sgnal of button is emitted, it will appear
that the another signa() signd of the currently-defined classis emitted too. If the
user then connects the anothersignd () sgnd to some dat, that dot (function) will
be executed every time clicked() is emitted.

Disconnecting Slots and Signals

It is possible that the user may find it necessary to disconnect asignd
from adot (or asignd from asgna) at some point. Thisis good to do when the
user wants to disable afunction in the program for awhile. To accomplish this,
the user uses the QObject::disconnect() function. It expects the exact same
parameters as QObject::connect(). For example, if the user wants to disconnect a

clicked() sgnd from quit(), the user should use the following:

disconnect(button, SIGNAL (clicked()), gApp, SLOT(quit()));

If the user implementsthislinein (for example) the example that contains
a Quit button, anyone who uses the program won't be able to terminate the

program through the button anymore.
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Conclusion

With so many features and redly the ease of use of desgning GUI's with Qt, we would
eadly suggest using the program. For Linux users, a drawback would be having to learn C++ and
not just smply gicking to something Linux users are very knowledgesble about aready, the C
language. But having to learn C++ is not a redly big obstacle to the benefits one will regp
through its features (e.g. being able to dso use it in Windows). So in the end, even if it takes time
to learn a few things before designing GUI and making your programs in QUKDE, it surdy is not
awadte of time.
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