Qt-Based | mplementation of Low
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ROOT Low Level Graphics Level

It is well-known that ROOT package has been ported to many different
platforms which include the various flavors of UNIX as well as Windows.

Such portability is provided thanks a few built-in “abstract” interfaces that
separate the core ROOT logic from particular operating systems and low-level

graphics layer.

Even though such architecture allows keeping ROOT platform independent, it still
needs to contain the separate platform depended (X11 or Win32) parts for each
platform one wants to port ROOT to. That is difficult to maintain and error prone.

Oct 15,2002 fine@bnl.gov
i 00T M BROOKHAVEN



ROOT low level GUI Interface

3 different
Implementations to
develop and support

o -
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Why Qt?

On the other hand, most tasks to be performed have no ROOT
specific and have been successfully solved by other packages.

» Qt package from Troll Tech ASwas especially attractive not only dueto its
superior quality and high level technical support but because it comes with the
source code and tools to build it in place (including a commercial version for
Windows).

e Therich set of Qt documentation can be found on Web and available from the
leading publishers as well.

« Qtisamulti-platform C++ application framework that developers can use to
write single-source applications that run-natively-on Windows, Linux, Unix,
Mac OS X and embedded Linux.

e Qt has been used to build thousands of successful commercial applications
worldwide,

» andisthe basisof the open source KDE desktop environment.
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Why Ot ?

|t doeswhat It promises!

Myself have been confused no time with Qt
documentation and functionality

Theplain implementation of TVirtualX that
doesn’t bring any new feature can not justify
the effortsto introduce a new extra layer
and external dependency of the ROOT
package
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ROQOT Qt-based GUI Interface

only one (!)
Implementation
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Qt-based Implementation

« The Qt-based layer comes with 2 separate subpackages those are to be
Ic:qrgpallle&linto two separate share libraries (DLLS), |1 bQ and
| :
o Thefirstismandatory and it providesthe C++ class TQX .
» The second classisto provide the concrete implementations of the
abstract interfaces defined by TGui Fact or y class, namely:
— TCanvaslI np,
— TBrowser | np,
— TCont ext Menul np,
— TCont rol Bar | np,
— Tl nspectorlnm
— TGViewerlnp etc etc

The final goal here is to create a set of simple Qt-widgets those can be used
to create sophisticated GUI interfaces with the standard components (for
example a custom version of TBr owser)

I_} .
2;5 Oct 152002 ROOT gngez@ g]zlﬁgrgvs N
, , Geneva NATIONAL LABORATORY



ROOT vs Qt

 Torun ROOT e Torun Qt
— Create TAppl i cati on — Create QAppl i cation
— Enter ROOT event loop — Enter Qt event loop
TAppl i cati on: : Run QAppl i cation::exec()
This implementation:
TAppli cation > Qpplication
TAppl i cati on:: Run() | p» QApplication::exec()

gi%@ctgg}gaazline: No need ta@.gaal wth QApplicationls
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Qt Root “Hello Word”

1.t1. pro-Qt“Hello Word” project file

TEMPLATE = app

CONFI G += gt warn_on rel ease
HEADERS =

SOURCES = mai n. cpp

TARGET =11

REQUI RES=snal | - confi g

2. mal n. cxx — Qt “Hello Word” source file

#i ncl ude <gapplication. h>

#i ncl ude <gpushbutton. h>

int main( int argc, char **argv )

{
QApplication a( argc, argv );
QPushButton hello( "Hello world!'", 0 );
hell o.resize( 100, 30 );
a. set Mai nWdget ( &hello );
hel | 0. show() ;

' return a.exec(); _
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d [ OVOT O y
i nt hel |l oWord: : mai n() {
[l QApplication a( argc, argv );
static QN dget a;
static QPushButton hello( "Hello world!", &a );
a.resize( 100, 30 );
[l a.setMai nWdget( &hello );

a. show() ;
[l return a.exec();

} .
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Adiust Ot project file:
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Now we can build and execute it:

o Build makefile (for either
platform):

gmake
hel | oWbrd. pro

e Createasharelibrary or

=10] x|

DLL (for either platform): |

make Hello world!
o Start ROOT and load it:

r oot <cr>

root [0] gQX-

>LoadQx ("I bt 1)

fi
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= {1 Example - XFonm ~lalx

0 Example - XForm
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Ot-ROOT CVS

The source code is available via CV S repository as
well.

To check out the sources, you need to be running CVS 1.10 or
later (check by doing cvs-v), and have your $CVSROOT set to

.pserver.cvs@usatlas.org:/rootbnl/cvs
The password for user cvsiscvs.
Two cvs commands will do the job:
ocVs -d :pserver.cvs@usatlas.org:/rootbnl/cvs login

ocVS -d :pserver.cvs@usatlas.org:/rootbnl/cvs co root
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Conclusion

» The present approach allows the ROOT developer as well
as ROOT user to work with code that has no X11/ WIN32
graphics subsystem dependencies

e and at the same time opens unrestricted access to arich set
of ready-to-use commercial and

o free GUI Qt-based widgets.

* The Qt-based version was tested on Unix and Windows
and available

o from the Physics Application Software (PAS) group of the
Brookhaven National Laboratory CV S repository (
http://root.bnl.gov).

Bottom line:

Now we can create a multi-platform ROOT-based applications with
advanced GUI Qt-based interface
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