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Abstract

This documentsenesasa brief introductionto compiling your first ap-
plicationusingTrolltech’'s Qt Framavork. Two examplesarediscussed- a
very simple"Hello, World" example,anda slightly morecomplex example
consistingof multiplefiles. It is assumedhatyou have Qt andgccinstalled
aspertheir respectie documentation.

1 Introduction

Thisdocumenbriefly explainshow to compileyour first Qt-Application,as
the otherwisevery helpful documentatiofirom Trolltechdoesnot elaborate
ontheexactsyntax.

Thisis Version0.1of the*Compiling YourFirstQt Application- HOWTO?,
dated2001-07-06.

1.1 Requirements
Naturally youwill needthe Qt API. You candownloadit from:
http://ww. trolltech.com

Follow theinstructionsthataccompan the packageandreadthe docu-
mentation availableat:

http://doc.trolltech.cominstallation.htm

Needlesdo saythatyouwill alsorequireaworking C++compiler- you
cangetgccfrom:

http://gcc. gnu. org.

Again,follow theinstructiongo find outhow to installthepackageprop-
erly onyour system.

1.2 How to usethisdocument

This documenttries to guide even unexperiencedusersto the succesof
compiling their first Qt-Application. Somebasicunix-commandsare as-
sumedo be understoodFurthermorethis documenbftenrefersto various
websitesfor moredetailedinformation;the readershouldbe ableto easily
follow the stepsdescribedn this documentwhile atthe sametime possibly
keepinga browserwindow openfor otherinformation.
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1.3 Trandations

If you wish to translatethis documento ary otherlanguage pleaseemail
theauthor He’'ll bethrilled.

1.4 Commentsand Suggestions

Thelatestversionof thisdocumenshouldalwaysbeavailableathttp://www.netmeisteorg/.
If youhave ary questionscommentssuggestionstc, pleasedo nothesitate

to emailtheauthoratjschauma@netmeistery. While thisis avery simple

document] would like to keepit asaccurateandcompleteaspossible;all

inputwill thereforebe highly appreciated.

1.5 Copyright and Disclaimer

The authordoesnot take ary responsibilityfor anything that might happen
asaresultof following the instructionsin this document. Feelfreeto re-
distribute this documentasyou seefit, modifications,however, needto be
discusseavith the author(read:"Copyright 2001by JanSchaumann").

2 Héelo, World

Let'sassumeavewishto follow thetutorialasdescribean http://doc.trollteckcom/tuorial. html.
Using your favorite editor, createa file called"hello.cpp”andenterthe fol-
lowing code:

#i ncl ude <qgapplication. h>
#i ncl ude <gpushbutton. h>

int main( int argc, char **argv )

{
QApplication a( argc, argv );
QPushButton hello( "Hello world!™, 0 );
hel |l 0. resize( 100, 30 );
a. set Mai nWdget ( &hello );
hel | 0. show() ;
return a.exec();

}

Savethefile andexit youreditor Again,readthroughhttp://doc.trolltech.am/tLhtml
for a detailedexplanationof the code.The sentencéYou shouldnow try to
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compileandrun this program."is wherethis documentattemptsto fill the
gap.

2.1 Compiling by hand
211 Inonestep

Assumingyou have successfullyandcorrectlyinstalledthe Qt-librariesand
headersindsettheappropriaternvironmentvariablesaccordinglyyoushould
now beableto compilethe applicationasfollows.

$> g++ -Wall -13$QIDI R include -L$QIDIR/ lib hello.cpp -0 hello -1qt

Ok, let's explain what we are doing herein detail, what doesall this
mean?First off, g++, is of coursethe compiler We tell it to warnusabout
everything that looks even remotely suspiciousby passingthe -Wall flag.
Next, we tell the compilerwhereto look for the headeffiles. As mentioned
above, theernvironmentvariable$QTDIR mustbe setassuggestethy the Qt
InstallationDocumentation.

Supposegyou have installedQt in /usr/local/qt, thenyou could alsouse
-l/usr/local/qgt/include insteadof -1$QTDIR/include. Note that thereis no
spacebetweerthe-l andthe SQTDIR!

Sincethis is a simple application,we can compile andlink the appli-
cationin onestep,sothe next flag tells the compilerwhereto searchfor a
library (in additionto the standarddirectories):-L$QTDIR/lib. Again, note
thatthereis no spacebetweentheflag andthedirectory!

Next, we passtheinputfile to the compiler(hello.cpp) andspecifythat
the generatedxecutableshouldbe named‘hello” (-o hello), asotherwise
thecompilerwould produceafile called“a.out”.

And finally, The next flag tells the compiler that we wish to link the
applicationto a library which is called“libgt.so”. Whenlinking, the "lib*
andthefile extensionareleft out, sothatwe endup with -lqt. Notethatthe
library parametersirepositionsensitve, andthatit thereforeis a goodidea
to placethelibrariesatthe endof theinstructions.

For a moredetaileddocumentatiorof the variouscompilerflagsandan
overview of theotherflagsyou mightwantto passto g++, referto gecc(1).

2.1.2 Intwo steps

While theabove examplewill work for a simpleapplicationthatconsistsof
only onefile, youwill of courseencountetargerprojectsthatrequireseveral
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source-fileghatneedto be compiledandwhoseobject-filesthenneedto be
linked togetherwith the sharedibraries. It is thereforea goodideato get
usedto separatinghe two steps(compilingandlinking):

$> g++ -Wall -1$QrDI R/include -c hello.cpp
$> g++ -Wall -L$SQIDIR/lib hello.o -Igqt -o hello

The only differencehereis thatin the first step, we compile without
linking, but insteadwe passthe -c flag to the compiler This flag instructs
thecompilerto NOT attemptto link. Perdefault,thecompilerwill createan
object-filewith the“.0” ending.

In the secondstep,we take all objectfiles thatwerecompiledin thefirst
step(one,in this case)andlink themtogethemwith the appropriatdibraries
(-1qt, in this case)to form the executabléhello”.

Again, referto gcc(1) for details.

2.2 Usingtmake

As you develop moreand more comple programsyou will find the need
to split the projectover several files. Now you could, of course,always
type in the samecommandsover and over againfor all your source-files,
but naturally this becomegediousvery soon. This is wheremake comes
into play. (If you dont know what make is, pleasereadthroughmake(1)
andthedocumentatiomgivenin the“References’sectionof this document.)
CreatingproperMakefilesis notfor thefaintof heart whichis why Trolltech
developedtmake, alittle tool thatwill take overthis taskfor you.

Onceyou installedtmake, pleasereadthroughthe documentation you
will find thatis is incredibly easyto manageprojectswith thistool. For our
little “Hello, World” example,we would needto createa hello.pro file with
thefollowing content:

HEADERS =
SOURCES = hell 0. cpp
TARGET = hello

Thenlettmale createheMakefile andfinally let make build theprogram
for you:

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



Et voila - “hello” hasbeenbuilt, muchin the sameway aswe did by
hand!

For additionalinformationontheflagsusedby andontmake in general,
pleaseeferto thetmake documentation.

3 A (dlightly) more complex application

As mentionedabore, you will eventually encountermuch more complex
projectsconsistingof multiple files, including your own customaryheader
files. SinceQt utilizes somemacrosthat needto be pre-processebtefore
compilation,the procedureo build sucha projectis slightly differentfrom
theabore.

The headeffiles, or ary otherfile thatcontainssomeof the Qt-specific
macros,needto be processedy moc, the Meta-ObjectCompiler before
they canbe compiledby g++.

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

#i ncl ude <qgapplication. h>
#i ncl ude "nyButton. h"

int main( int argc, char **argv )

{
pplication a( argc, argv );
myButton button( "Hello World!'");
a. set Mai nW dget ( &button );
butt on. show() ;
return a.exec();

}

Here,we aremakinguseof a classcalled“myButton”, whichis defined
in theheadermyButton.h”:

#i f ndef MYBUTTON_H
#defi ne MYBUTTON H

#i ncl ude <qgpushbutton. h>



class nyButton : public QPushButton

{
Q _OBJECT
publi c:
myButton(const QString& text, QAN dget *parent=0);
¥
#endi f

Theactualcodefor all of “myButton™s functionalitygoesinto “myBut-
ton.cpp™

#i ncl ude "nyButton. h"

nyBut t on: : nyButton(const QString& text, QAN dget *parent)
QPushButton(text, parent)
{
resize( 100, 30 );
connect (this, SIGNAL(clicked()), this, SLOT(close()));

Grantedthis doesnotdo very muchandcouldeasilybe achievedin our
first examplein amuchmoreobviousway. However, let’s take this example
to shav how to compile a programthat consistsof several files. Now we
have:

1. main.cpp- themainsources
2. myButton.h- definingthe“myButton” class
3. myButton.cpp implementatiorcodeof “myButton”

3.1 Compiling by hand

Again, just to teachyou what exactly is happeninghere, | will walk you
throughthe stepsnecessaryo compileandlink this application.Onceyou
understandvhat is going on here,you shouldhowever take adwantageof
“tmake” asdescribedelow.

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

$> g++ -Wall -1$QrDI R/include -c nmyButton. cpp
$> g++ -Wall -1$QrDI R/ include -c main.cpp
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Now, beforewe cancontinueandlink the objectfiles togetherwe need
to usethe meta-objectompilerto processhe headeffiles:

$> noc nyButton.h -o myButton. noc. cpp

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

$> g++ -Wall -1$QrDI R/include -c nmyButton. noc. cpp

Finally, we have all our objectfiles andcontinueto link the application
similarto our first example:

$> g++ -Wall -L$QIDIR/Iib nyButton.o nmain.o nyButton.nmoc.o -lqt -o h

3.2 Usingtmake

Now thatwe understandhecommandsiecessarywve cantake adwvantageof
the power of make anduse“tmake” to createtheinitial Makefile. Theinput
to tmalke, “hello.pro” will now look asfollows:

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

Runtmalke andmale justasin theexampleabove:

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

And onceagain:voila!
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