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Theaim for thisguideisto help you to:
* Install Qt.
* Get pass the Hello World state and learn some Iegtsicogramming idioms.
* You can find everything in this guide on the Intftrbut this guide gathers information
from different sources and filter out irrelevanifgwvith the purpose to give you a smooth
start with Qt.

Warning: Qt Software update their software frequentlytsmtersion numbers show in this guide
may differ for the current versions found on theéb site. And under Linux installation all
commands show are for Ubuntu Linux (other LinuXelits may require other commands).
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1 Introduction

1.1.1 WhatisQt?

Qt is a cross-platform application and Ul framewdtkncludes:
e across-platform class library
* integrated development tools
e across-platform IDE.

Using Qt, you can write applications once and dgpleem across many desktop and embedded
operating systems without rewriting the source cdsié you must rebuild the sources on all
platforms where you wants to run your application.

QT is coded in standard C++ so generally speakmgcan use QT on every platform that has a
C++ compiler. Application development is typicalngan C++, but it is possible to use Java.

Notice: QT is for application development — notveri development or recompiling the Linux
kernel.

0t modular class library &

Core KHL
(rl] HMultimedia
Wehit Database
Graphics View  Netwark
Scripting Uit Tests
OpeniL Eenchmarking

Desktop

Mac 05 X 3 Limux/%11 v Embedded Linux £5 B WinlE

Flexible Licensing Qt Services

1.1.2 Who makes Qt

Qtisprimarily developed and maintained by Qt Software, a unit within Nokia.

The Qt framework was initially developed by Haavalord and Eirik Chambe-Eng. They started
the development in 1991. In 1994 they started trmpany Trolltech and finally in 1995 they
released the first public version of Qt. In 2008kMoacquired Trolltech ASA to enable the
acceleration of their cross-platform software sggtfor mobile devices and desktop applications.
And later the same year Nokia fully integrated Teach and named the new Nokia ent®
Software.
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1.1.3 Licensing Model

Qt has been available under two licenses from a&y a commercial and an open source license -
GPL. But starting from version 4.5 Qt Open Source riow available under LGPL.

* The GNU General Public LicenseGPL") version 3.0.
GPL requires you to make application source coeleyravailable.

* The GNU Lesser General Public LicenseGPL”) version 2.1.
LGPL enables the development of closed source@ifmns (under certain restrictions).

 The QtCommercial Developer License.
The LGPL carries some restrictions regarding thktybor users to relink libraries and
other restrictions that may impose architecturglreements that some organizations might
not be comfortable with. If this issue is importémt your company, you must purchase a
commercial license at the time you begin develogmen

1.1.4 Installations

You can develop QT applications on 3 different hgatforms: Linux, Windows and Mac. Select
the one appropriate for you. | don’t have a Maths® option is not covered in this guide. If younru
Linux on an X86 platform then you can simply dowadaand unpack QT. If you run Linux on other
platforms then you must download the sources and Q.

If you will use Qt on a platform not presented hereyou need more detailed information then
consult the official installation page hehgtp://doc.trolltech.com/4.6/installation.html

2 Installing Qt SDK on X86 Linux

Download the appropriate version (32 or 64 bit)lfoux from here:
http://gt.nokia.com/downloadéclick Go LGPL)

You need to make the downloaded file executabtadeer to run it. You can either do this with
your desktop's file manager or, at the command type (if you download a newer version your
filename will be different):

$ chmod u+x gt-sdk-linux-x86-opensource-2010.04.bin
You should now be able to execute the file as nbrif@u can do this from the command line by
typing:
(Notice: the default setup, will install QT under your home directory, and this is normally a good
choice for single user machines. But if different user accounts should be able to use QT, then you
must run the installation program with root privileges (use sudo) and install QT under /usr/local/ )

$ ./qt-sdk-linux-x86-opensource-2010.04.bin
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Apart from a C++ compiler, a number of developnidararries need to be present to enable Qt
Creator to build your Qt applications. On Debiad &tbuntu, use the following command in a
terminal to make sure they are installed:

$ sudo apt-get install libglib2.0-dev libSM-dev lib xrender-dev
libfontconfigl-dev libxext-dev

If you're using QtOpenGL, you'll also need:
$ sudo apt-get install libglui-dev

You should now be able to use the integrated dewadmt tool Creator, but if you also want to be
able to use the command line tools, then you madtthe path to Qt's bin directory to your path
environment variable. To do so change directoryoiar home directory and open the file .bashrc in
an editor:

$cd~
$ gedit .bashrc

Scroll to the bottom of the file and add the follog/line to the file:
PATH=$PATH:$HOME/apps/qtsdk-2010.04/qt/bin

You should now have working installation of Qt oauy Linux box, and you are now able to
continue with the chaptetJsing Qt on Linux ...".

3 Installing Qt Everywhere on aLinux host

If you want to develop embedded applications with Qt then you must install a special edition of the
Qt framework, and it will also require some special configuration on the devel opment platform
(referred to as the host platform). Qt can be targeted different embedded platforms, but this guide
only covers using a Linux host to develop embedded applications to run on an arm board with
Linux as operating system (Devkit 8000).

If you want to use Qt on the Devkit 8000 then yall probably want to use the touch screen as
well. To be able to do so you need to install ealip with touch screen support called tslib before
you configure Qt embedded.

3.1 Install and build tslib

If you want to use the touchscreen on Devkit80@mM tyou should download and install thie
library before installation of Qt embedded.

We use autoconf to instadlib  so unless you have installedoconf already, you should start
with the installation and build @fitoconf 0N host.

sudo apt-get install autoconf
sudo apt-get install libtool

Downloadtslib

$ cd ~/apps
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$ mkdir tslib-arm
$ cd tslib-arm
$ apt-get source tslib

Configuretslib

$ cd tslib-1.0
$ .Jautogen.sh
$ ./configure --prefix=$HOME/apps/tslib_arm/ --host =arm-none-linux-gnueabi

In config.h , edit the line (approx. line 185)

#define malloc rpl_malloc --> /* #define malloc rpl _malloc */

Now cross-compileslib

$ make
$ sudo make install

Tslib is now ready to be used.
3.2 Install Qt Everywhereon aLinux Host

3.2.1 Download the Qt Everywhere 4.6.3 archive

Download Qt Everywhere 4.6.3 for Embedded Linux (or newer version) from here:
http://gt.nokia.com/downloadgclick Go LGPL)

Put the archive in your home directory and unpdek ©t Archive: Open a command prompt
(terminal) and change directory to the directorythwthe downloaded archive if necessary.
Uncompress the archive and then unpack it wittctimemands:

gunzip gt-everywhere-opensource-src-4.6.3.tar.gz
tar xf gt-everywhere-opensource-src-4.6.3.tar

This will give you a new directory with same nansetlze tar file.

3.2.2 Build the Qt Embedded 4.6.3 librariesfor Embedded Linux
Change directory to the Qt Everywhere install dir

cd gt-everywhere-opensource-src-4.6.3

Add the Qt compiler path to your path: Opepashrc  and find the line that starts witRATH=". At
the end of the line, append&HOME/apps/qt-everywhere-opensource-src-4.6.3” (note the “’ at the
beginning of the text!)

Edit the fi|e$HOME/apps/qt-everywhere-opensource-src-4.6.3/mksp ecs/qws/linux-arm-
g++/gmake.conf  as follows:
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#
# gmake configuration for building with arm-linux-g ++
#

include(../../common/g++.conf)
include(../../common/linux.conf)
include(../../.common/qws.conf)

# modifications to g++.conf

QMAKE_CC = arm-none-linux-gnueabi-gcc
QMAKE_CXX = arm-none-linux-gnueabi-g++
QMAKE_LINK = arm-none-linux-gnueabi-g++

QMAKE_LINK_SHLIB = arm-none-linux-gnueabi-g++

# modifications to linux.conf

QMAKE_AR = arm-none-linux-gnueabi-ar cqs
QMAKE_OBJCOPY = arm-none-linux-gnueabi-objcopy
QMAKE_STRIP = arm-none-linux-gnueabi-strip

QMAKE_INCDIR  +=/home/stud/apps/tslib_arm/include
QMAKE_LIBDIR  +=/home/stud/apps/tslib_arm/lib

load(qgt_config)

Configure the Qt Everywhere 4.6.3 libraries for nadarget (this takes some time)

$cd

$ cd apps/qt-everywhere-opensource-src-4.6.3

$ ./configure -embedded arm -xplatform qws/linux-ar m-g++ -qt-kbd-linuxinput -qt-mouse-
tslib -opensource -verbose -R /home/stud/apps/tslib _arm/lib/

Make the libraries:

# make

Switch to root account (note: If root account i$ @oabled, do so by typinguto passwd root ")

$su
Password: [enter ‘root’]
#

Install the libraries:

# make install

Switch to user account:

# su stud
$

3.3 Ingstall Qt Everywhere4.6.3 fontsand librarieson target
Installing Qt Everywhere on target means movinghthidt libraries and some fonts there.

Fonts: At least one font must be present on target tovsiext. Fonts can be found in
$HOME/apps/qt-everywhere-opensource-src-4.6.3/lib/f onts 0N the host and must be copied to
lusr/local/Trolltech/QtEmbedded-4.6.3-arm/lib/fonts / on target (create the directories as
necessary). The fobkjavusans.tft  is known to work on target, but the rest shouta to
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Libraries: (At least) the below libraries must be copied fpamE/apps/qgt-everywhere-
opensource-src-4.6.3/lib/ on host tousr/lib on target

¢ |ibQtCore.so0.4
¢ |ibQtGui.so0.4
¢ libQtNetwork.so.4

3.4 Enabletouch screen on DevKit8000
Allow Qt read/write access to the touch screen:

$ chmod a+rw /dev/input/event2

Add the touchscreen to input devices for Qt: Ogegrrun the following command on target

$ echo export QWS_MOUSE_PROTO=\"Tslib:/dev/input/to uchscreen0\" >> /etc/profile2

(note the\ " escape characters and the doublaised)
3.5 Building atarget application

3.5.1 Creatingasymboliclinktotslib

To have a succesful build, you must create a syimbok on the host to th&slib  libraries in
the lib path ogmake:

$ cd /usr/local/Trolltech/QtEmbedded-4.6.3-arm/lib/
$ In -s /home/stud/apps/tslib_arm/lib/libts-0.0.so0. 0 libts-0.0.s0.0

3.5.2 Specifying the correct gnake

Target applications are built by means of Qiake tool. The Qt documentation states that you
should run the following sequence:

myProjDir$ gmake -project
myProjDir$ gmake
myProjDir$ make

However, this uses the defagitake (for host) and produces an executable that is taddeifor the

target (ARM) architecture. The corraphake is located in-/appsfls a qgt-everywhere-
opensource-src-4.6.3/bin/ , SO to create a target executable you shouldaifiollowing sequence:
myProjDir$ ~/apps/qt-everywhere-opensource-src-4.6. 3/bin/gmake -project

myProjDir$ ~/apps/qt-everywhere-opensource-src-4.6. 3/bin/gmake

myProjDir$ make
(Note: The above sequence is generic and shoultdggoed in a shell script)

The application can now be transferred to and ereoon target. At least one Qt application must
run as Qt Server and should be started using tmenamd
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# ./MyAppName —qws

Failure to start a Qt Server (usirgyws) will result in @ Connection Refused ~ -error.

3.5.3 Calibrating thetouchscreen

If your touchscreen misbehaves on target, try mxitiour application, russ_calibrate on target,
go through the calibration routine and then reyaar application.

3.6 Installing Qt on Windows
Download the Qt SDK for Windows from here:
http://gt.nokia.com/downloadgclick Go LGPL)

Click onDownload Qt SDK for Windowsto download the installation program. When the
download completes, simply double click the intadia program and Qt for Windows will be
installed on your machine.
Note:
1. The install path must not contain any spaces orddirs specific file system characters.
The default path i:\Qt\4.6.0

2. The open source version of Qt on Windows cannoMiseosoft’'s C++ compiler! So
(unless you use the commercial version) you musbvsh to install the MinGW C++
compiler when the installation program prompts fauthat option (unless it’s installed
already).

When the installer finish you are ready to devebipl applications with the command line tools.
You will find them in the start-menu under Qt byKiov...

But if you will use the integrated development @anment (IDE)Qt Creator (which you probable
will), then you must first add the path to the @itallation directory to your Path environment
variable. To do so choose Control Panel in thet-$84anu and select Systerse(the following
figures)
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____S__l,lstﬁm Fieslgl:ure _ Automatic LlEl_:_I_atgis.

| Gerneral | ComputerMame | Hardware

You muzt be logged on as an Administrator to make most of these changes.
Ferfarmance

Yizual effects. proceszor scheduling, memary uzage, and wirtual memony

Settings

I1zer Profiles

Dezktop sethings related to vour logon

Startup and Fecovery

System startup, sustem fFailure, and debuaaging information

Settings

Settings

[ Envirugment"-.-"ariql:ules ] [ Error Beporting ]

0K ][ Canicel ] Ariphy

Click the Environment Variables buttom
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Iser wariables for per

‘tariable Yalue

TEMP C:\Documents and Settingsiperilocal 5.,

TMP CDocuments and SettingsiperiLlocal 5. ..
mew || Edt || Delete

Syskem variables

Yariable Yalue i
MUMBER_OF P... 2
05 indows_MT -
CHWINDOWSsystem 32 CHWINDOWS; .
PATHEXT JCOM; EXE; BAT; CMD; WES; YEE; . J5;....
PROCESSOR_A,,,  xB6 b
mew || Edt || Delete |
[ (04 l[ Cancel ]

Select Path and click Edit.

Edit System Variable

Yariable name: | Path |

Yariable value: | rShelliw 1,005, 3 bing C A MinG W bin |

[ Ok l[ Cancel ]

Add the path to Qt’'s executables on your machimttha path to the MinGW C++ compiler and
click OK.

4 Using Qt

When you develop applications with Qt you can choose between several different programming
environments. the Creator, command line tools, Eclipse and MS Visual Sudio (only on Windows).
In this guide only the first 2 options is explained. Personally | prefer to use the Creator, but if you
are a skilled Emacs user you may prefer the command line tools.

4.1 Using Qt on Linux with the Creator
Start the Qt Creator by double clicking the icontloe desktop or select it in the Applications —
Programming menu.
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TEXT MISSING

4.2 Using Qt on Linux with command linetools
Open a terminal window and then create a subdingcteder home (or somewhere else where you
have write access) named hello. Change directonglio:

mkdir hello
cd hello

Create a C++ source file named hello.cpp with yauorite code editor — or you might just use
gedit:

gedit hello.cpp

Type in the program shown below:

#include <QApplication>
#include <QLabel>

int main(int argc, char*argv(])
{
QApplication app(argc, argv);
QLabel *label = new QLabel("Hello Qt!");
label->show();
return app.exec();

}

Save the file and close the file editor. Creatd arQject file with the command (this command
should be given from the directory with the soufrlss)):

gmake —project
This will generate a Qt project file with the nahwdlo.pro.

If you haven't configured the PATH environment \adnle correctly, then you will get this error
message:
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The program ‘gmake' can be found in the following p ackages:
* qt3-dev-tools

* qt4-gmake

Try: sudo apt-get install <selected package>

bash: gmake: command not found

per@per-laptop:~/QTdemos/hello$

If you have installed Qt and get this error messtgan check your PATH environment variable —
it must include a path to the directory containimgake:

per@per-laptop:~/QTdemos/hello$ $PATH

bash:
/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/ sbin:/bin:/us
r/games:/home/per/CodeSourcery/Sourcery _G++_Lite/bi n/: / home/ per/

gt sdk-2009. 05/ gt / bi n: No such file or directory
per@per-laptop:~/QTdemos/hello$

The next step is to generate a makefile. This redeith the command:
gmake hello.pro
This builds a makefile which you run with make:
make
This will build the executable file hello which youn with the command:
Jhello
This opens a new window that simply shows the ltetto Qt!
You have built your first GUI application with Qttsommand line tools, and you are ready to learn

more about the Qt framework.

4.3 Integrating Qt development in Eclipse

If you wish to develop Qt applications in the faamlEclipse environment, there is a Qt plugin for
Eclipse available fromttp://gt.nokia.com/developer/eclipse-integratibollow the instructions
given there for installation and use.

4.4 Using Qt on Windows with the Creator
TEXT MISSING

45 Using Qt on Windowswith command line tools
TEXT MISSING
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5 Qt Basics
TEXT MISSING

6 2D Graphics
TEXT MISSING
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7 Links

Installing:
http://doc.trolltech.com/4.6/installation.html

Installing Qt on Embedded L inux
http://doc.gt.nokia.com/4.6/qt-embedded-installlhtm

Getting started:
http://gt.nokia.com/developer/getting-started/qetistarted

The official Qt book (free online):
http://www.informit.com/store/product.aspx?isbn=2334160
Click on the tab Sample content to read the book.

Qt Reference Documentation
http://doc.qt.nokia.com/4.6/

The home page for Qt Embedded
http://doc.trolltech.com/4.6/qt-embedded-linux.html

Some very nice self-study material on Qt
http://gt.nokia.com/services-partners/qgt-in-edumatit-in-education-course-material
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