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Abstract

This documentservesasa brief introductionto compilingyour first ap-
plicationusingTrolltech’s Qt Framework. Two examplesarediscussed– a
very simple"Hello, World" example,anda slightly morecomplex example
consistingof multiplefiles. It is assumedthatyouhave Qt andgccinstalled
aspertheir respective documentation.

1 Introduction

Thisdocumentbriefly explainshow to compileyourfirst Qt-Application,as
theotherwisevery helpfuldocumentationfrom Trolltechdoesnotelaborate
on theexactsyntax.

ThisisVersion0.1of the“CompilingYourFirstQtApplication- HOWTO”,
dated2001-07-06.

1.1 Requirements

Naturally, youwill needtheQt API. Youcandownloadit from:

http://www.trolltech.com.

Follow the instructionsthataccompany thepackageandreadthedocu-
mentation,availableat:

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

Needlessto saythatyouwill alsorequireaworkingC++ compiler- you
cangetgccfrom:

http://gcc.gnu.org.

Again,follow theinstructionsto findouthow to installthepackageprop-
erly onyour system.

1.2 How to use this document

This documenttries to guide even unexperiencedusersto the successof
compiling their first Qt-Application. Somebasicunix-commandsare as-
sumedto beunderstood.Furthermore,this documentoftenrefersto various
websitesfor moredetailedinformation;the readershouldbeableto easily
follow thestepsdescribedin thisdocument,while at thesametimepossibly
keepingabrowser-window openfor otherinformation.
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1.3 Translations

If you wish to translatethis documentto any otherlanguage,pleaseemail
theauthor. He’ll bethrilled.

1.4 Comments and Suggestions

Thelatestversionof thisdocumentshouldalwaysbeavailableathttp://www.netmeister.org/.
If youhaveany questions,comments,suggestionsetc,pleasedonothesitate
to emailtheauthorat jschauma@netmeister.org. While this is averysimple
document,I would like to keepit asaccurateandcompleteaspossible;all
inputwill thereforebehighly appreciated.

1.5 Copyright and Disclaimer

Theauthordoesnot take any responsibilityfor anything thatmight happen
asa resultof following the instructionsin this document.Feel free to re-
distribute this documentasyou seefit, modifications,however, needto be
discussedwith theauthor(read:"Copyright 2001by JanSchaumann").

2 Hello, World

Let’sassumewewishto follow thetutorialasdescribedonhttp://doc.trolltech.com/tutorial.html.
Usingyour favorite editor, createa file called"hello.cpp"andenterthefol-
lowing code:

#include <qapplication.h>
#include <qpushbutton.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();

}

Savethefile andexit youreditor. Again,readthroughhttp://doc.trolltech.com/t1.html
for adetailedexplanationof thecode.Thesentence"Youshouldnow try to
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compileandrun this program."is wherethis documentattemptsto fill the
gap.

2.1 Compiling by hand

2.1.1 In one step

Assumingyouhave successfullyandcorrectlyinstalledtheQt-librariesand
headersandsettheappropriateenvironmentvariablesaccordingly, youshould
now beableto compiletheapplicationasfollows.

$> g++ -Wall -I$QTDIR/include -L$QTDIR/lib hello.cpp -o hello -lqt

Ok, let’s explain what we aredoing herein detail, what doesall this
mean?First off, g++, is of coursethecompiler. We tell it to warnusabout
everything that looks even remotelysuspiciousby passingthe -Wall flag.
Next, we tell thecompilerwhereto look for theheaderfiles. As mentioned
above,theenvironmentvariable$QTDIR mustbesetassuggestedby theQt
InstallationDocumentation.

Supposeyou have installedQt in /usr/local/qt, thenyou couldalsouse
-I/usr/local/qt/include insteadof -I$QTDIR/include. Note that thereis no
spacebetweenthe-I andthe$QTDIR!

Sincethis is a simpleapplication,we cancompileand link the appli-
cationin onestep,so thenext flag tells thecompilerwhereto searchfor a
library (in additionto thestandarddirectories):-L$QTDIR/lib. Again,note
thatthereis nospacebetweentheflagandthedirectory!

Next, we passthe input file to thecompiler(hello.cpp) andspecifythat
the generatedexecutableshouldbe named“hello” (-o hello), asotherwise
thecompilerwouldproduceafile called“a.out”.

And finally, The next flag tells the compiler that we wish to link the
applicationto a library which is called“libqt.so”. Whenlinking, the ”lib“
andthefile extensionareleft out, sothatwe endup with -lqt. Notethat the
library parametersarepositionsensitive, andthatit thereforeis a goodidea
to placethelibrariesat theendof theinstructions.

For a moredetaileddocumentationof thevariouscompilerflagsandan
overview of theotherflagsyoumight wantto passto g++, referto gcc(1).

2.1.2 In two steps

While theabove examplewill work for asimpleapplicationthatconsistsof
only onefile, youwill of courseencounterlargerprojectsthatrequireseveral
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source-filesthatneedto becompiledandwhoseobject-filesthenneedto be
linked togetherwith the sharedlibraries. It is thereforea goodideato get
usedto separatingthetwo steps(compilingandlinking):

$> g++ -Wall -I$QTDIR/include -c hello.cpp
$> g++ -Wall -L$QTDIR/lib hello.o -lqt -o hello

The only differencehereis that in the first step,we compile without
linking, but insteadwe passthe -c flag to thecompiler. This flag instructs
thecompilerto NOT attemptto link. Perdefault, thecompilerwill createan
object-filewith the“.o” ending.

In thesecondstep,we take all objectfiles thatwerecompiledin thefirst
step(one,in this case)andlink themtogetherwith theappropriatelibraries
(-lqt, in this case)to form theexecutable“hello”.

Again,referto gcc(1) for details.

2.2 Using tmake

As you develop moreandmorecomplex programs,you will find theneed
to split the project over several files. Now you could, of course,always
type in the samecommandsover andover againfor all your source-files,
but naturally, this becomestediousvery soon. This is wheremake comes
into play. (If you don’t know what make is, pleasereadthroughmake(1)
andthedocumentationgivenin the“References”sectionof thisdocument.)
CreatingproperMakefilesis notfor thefaintof heart,whichis whyTrolltech
developedtmake, a little tool thatwill take over this taskfor you.

Onceyou installedtmake, pleasereadthroughthedocumentation- you
will find thatis is incrediblyeasyto manageprojectswith this tool. For our
little “Hello, World” example,we would needto createa hello.pro file with
thefollowing content:

HEADERS =
SOURCES = hello.cpp
TARGET = hello

Thenlet tmakecreatetheMakefileandfinally letmakebuild theprogram
for you:

$> tmake hello.pro -o Makefile
$> make
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Et voilà - “hello” hasbeenbuilt, much in the sameway aswe did by
hand!

For additionalinformationontheflagsusedby andontmake in general,
pleasereferto thetmake documentation.

3 A (slightly) more complex application

As mentionedabove, you will eventually encountermuch more complex
projectsconsistingof multiple files, includingyour own customaryheader-
files. SinceQt utilizes somemacrosthat needto be pre-processedbefore
compilation,theprocedureto build sucha projectis slightly differentfrom
theabove.

Theheaderfiles, or any otherfile thatcontainssomeof theQt-specific
macros,needto be processedby moc, the Meta-ObjectCompiler, before
they canbecompiledby g++.

So let’s assumewe modify the codefrom above asfollows. First, we
createafile called“main.cpp”:

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

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

QApplication a( argc, argv );

myButton button( "Hello World!");

a.setMainWidget( &button );
button.show();
return a.exec();

}

Here,we aremakinguseof aclasscalled“myButton”, which is defined
in theheader“myButton.h”:

#ifndef MYBUTTON_H
#define MYBUTTON_H

#include <qpushbutton.h>
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class myButton : public QPushButton
{

Q_OBJECT
public:

myButton(const QString& text, QWidget *parent=0);
};

#endif

Theactualcodefor all of “myButton”’s functionalitygoesinto “myBut-
ton.cpp”:

#include "myButton.h"

myButton::myButton(const QString& text, QWidget *parent)
: QPushButton(text, parent)

{
resize( 100, 30 );
connect(this, SIGNAL(clicked()), this, SLOT(close()));

}

Granted,thisdoesnotdoverymuchandcouldeasilybeachievedin our
first examplein amuchmoreobviousway. However, let’s take thisexample
to show how to compilea programthat consistsof several files. Now we
have:

1. main.cpp- themainsources

2. myButton.h- definingthe“myButton” class

3. myButton.cpp- implementationcodeof “myButton”

3.1 Compiling by hand

Again, just to teachyou what exactly is happeninghere,I will walk you
throughthestepsnecessaryto compileandlink this application.Onceyou
understandwhat is going on here,you shouldhowever take advantageof
“tmake” asdescribedbelow.

Thefirst stepis to compilethe .cpp files, which is identicalto thecom-
mandsusedabove:

$> g++ -Wall -I$QTDIR/include -c myButton.cpp
$> g++ -Wall -I$QTDIR/include -c main.cpp
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Now, beforewe cancontinueandlink theobjectfiles together, we need
to usethemeta-objectcompilerto processtheheaderfiles:

$> moc myButton.h -o myButton.moc.cpp

This createsa new .cpp file, which in turn we needto compileinto an
objectfile:

$> g++ -Wall -I$QTDIR/include -c myButton.moc.cpp

Finally, we have all our objectfiles andcontinueto link theapplication
similar to ourfirst example:

$> g++ -Wall -L$QTDIR/lib myButton.o main.o myButton.moc.o -lqt -o hello

3.2 Using tmake

Now thatweunderstandthecommandsnecessary, wecantakeadvantageof
thepower of make anduse“tmake” to createtheinitial Makefile. Theinput
to tmake, “hello.pro” will now look asfollows:

HEADERS = myButton.h
SOURCES = myButton.cpp main.cpp
TARGET = hello

Runtmake andmake justasin theexampleabove:

$> tmake hello.pro -o Makefile
$> make

And onceagain:voilà!
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� GNUMake- http://www.gnu.org/manual/make-3.79.1/html_mono/make.html
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