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Introduction
* Objectifs :
- Savoir réaliser une interface graphique
* Moyens :

- Bibliotheques (API)
- Mécanismes utilisés
- Regles de pratique
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Bibliotheques existantes

. ' . L
Java : java.awt, javax.swing & B OB
C : Motif, ...

C/IC++: A P
- Qt (http://www.trolltech.com)  &¥Widows A =
- GTK, GTK+ (http://www.gtk.org) &indows ¢ ‘

- WXWindows (http://www.wxwindows.org) &windows ©

— MFC (http://msdn.microsoft.com)  Aindows
Python, Tcl Tk, ...
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* Developed by Trolltech
* License API et QtDesigner: Dual licensing

- commercial license : Windows, Unix/Linux, Mac OS X

* right to distribute your application under any
license

- Open Source licence : Windows, Unix/Linux, Mac OS X
* obligation to redistribute the source code

* Qtopia : PDA and mobile phones under

Linux AV
(30

=
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GTK

* GNU project, LGPL license
» other than C/C++ (see www.gtk.org/bindings.html)
* GTK = The GIMP Toolkit
* GTK + : new version of GTK
- using signals
* GTK--, GTK# : object oriented |
» GDK = GTK+ Drawing Kit -
* Glade : Designer GPL (glade.gnome.org) %
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G N-O-M-E

WxWindows «XWidgets

| B cross-Piatiorm GUI Library

* open source C++ :
- Windows (win32)
- Linux (Motif, GTK+, Lesstif)
- Mac

« wxDesigner :
- commercial product
* bindings for Python, Perl, C#
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MFC

* Win32 / Visual C++
* Propriétaire, commercial
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Documentations (1)

* Java (version 1.5.0)

- Doc : java.sun.com/j2se/1.5.0/docs/index.html

- API : java.sun.com/j2se/1.5.0/docs/api/index.html

- Tutorial :
java.sun.com/docs/books/tutorial/index.html

* Qt (version 4.2)

- Doc : doc.trolltech.com
- API : doc.trolltech.com/4.2/classes.html

- Tutorial : doc.trolltech.com/4.2/examples.html#qt-
tutorial
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Documentations (2)

» GTK+ (stable version: 2.4)

- Doc:
developer.gnome.org/doc/API/2.0/gtk/index.html

- API : developer.gnome.org/doc/API
- Tutorial : www.gtk.org/tutorial

« WxWindows

- Doc :
developer.gnome.org/doc/API/2.0/gtk/index.html

- API : developer.gnome.org/doc/API
- Tutorial : www.gtk.org/tutorial
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Comparisons

* Toolkit comparison : *lotsi
http://phil.freehackers.org/kde/cmp-toolkits.html

GNOME Klotski

Playing level 24.
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Hello World !
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v|  HelloWorldSwing =12 *

HelloWorld in Javeas

Rialll s eewing. HelloWorldSwing.jav:

public class HelloWorldSwing {
private static void createAndShowGUI() {
JFrame frame = new JFrame("HelloWorldSwing");
JLabel label = new JLabel("Hello World");
frame.getContentPane().add(label);

frame.pack();
frame.setVisible(true);
1
public static void main(String[] args) {
javax.swing.SwingUtilities.invokeLater(new Runnable() {
public void run() { createAndShowGUI(); } } );
}

}
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HelloWorld in Java (2)

* Compilation :

javac HelloWorld.java
* Execution :

java HelloWorld
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[ Helloworld

HelloWorld in GTK-+a

#include <gtk/gtk.h> _
int main(int argc, char *argv[] ) { HeIIoWorId.cpp

GtkWidget *window;

GtkWidget *label;

gtk_init (&argc, &argv);

window = gtk_window_new (GTK_WINDOW_TOPLEVEL);

label = gtk_label_new ("Hello World");
gtk_container_add (GTK_CONTAINER (window), label);

gtk_widget_show (label);
gtk_widget_show (window);
gtk_main ();

return O;

HelloWorld in GTK+ (2)

* Compilation :
g++ -Wall -g HelloWorld.cpp -o HelloWorld
"pkg-config --cflags --libs gtk+-2.0"

* Program pkg-config :
http://www.freedesktop.org

g++ HelloWorld.cpp -0 HelloWorld -l/usr/include/gtk-2.0 -I/usr/lib/gtk-2.0/include -l/usr/include/atk-

1.0 -l/usr/include/pango-1.0 -l/usr/X11R6/include -l/usr/include/freetype?2 -I
/usr/include/freetype2/config -l/usr/include/glib-2.0 -l/usr/lib/glib-2.0/include -WI,--export-dynamic
-lgtk-x11-2.0 -Igdk-x11-2.0 -latk-1.0 -Igdk_pixbuf-2.0 -Im -lpangoxft-1.0 -lpangox-1.0 -lpango-1.0
| -Igobject-2.0 -lgmodule-2.0 -ldI -Iglib-2.0

Helloworld =)= %

Helloworld in Qt 8

HelloWorld.cpp

#include <qgapplication.h>

#include <qglabel.h>

int main( int argc, char **argv )

{
QApplication a( argc, argv );
QLabel hello("Hello World !",0);
a.setMainWidget(&hello );
hello.show();
return a.exec();
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HelloWorld en Qt (2) HelloWorld in WxWindbws

« Compilation :

#ifndef HELLOWORLDAPP_H #include "wx/wx.h"

- Makefile #define HELLOWORLDAPP H  #include "HelloWorldApp.h"
gmake -project build the .pro class HelloWorldApp : public IMPLEMENT_APP(HelloWorldApp)
gmake build the Makefile wxApp { bool HelloWorldApp::Oninit() {
_ Compilation - make public: wxFrame *frame = new wxFrame(
virtual bool Onlnit(); (wxFrame*) NULL, -1,"Hello Worl
% frame->CreateStatusBar();
g++ -c -pipe -Wall -W -O2 -g -pipe -march=i386 -mcpu=i686 -DQT_NO_DEBUG -DQT_SHARED " i
frame->SetStatusText(''Hello World
-DQT_THREAD_SUPPORT -l/ust/lib/qt-3.3/mkspecs/default -1. -1. -/ust/lib/qt-3.3/include -0 DECLARE_APP(HelloworldApp) ( :
HellowWorld.o HelloWorld.cpp #endif frame->Show(TRUE);
g++ -0 HelloWorld HelloWorld.o -L/usr/lib/qt-3.3/lib -L/ust/X11R6/lib -Igt-mt -IXext -IX11 -Im SetTopWindow(frame);
g++ -I$QTDIR/include -L$QTDIR/Iib -lgt-mt -0 HelloWorld HelloWorld.cpp B
SI3 — Master ISI : IHM02 2006/2007 17 }

HelloWorld in WxWindows (2) HelloWorld

* Compilation : Créer une fenétre principale,
gcc -Wall -g HelloWorldApp.cpp -0 HelloWorldApp englobante
“wx-config --cxxflags™ ~wx-config --libs’

Créer un label sur lequel est écrit
« Hello World !»

Attacher le bouton ou label a la fenétre
principale

Empacter le tout, le rendre visible
Lancer la boucle principale d'exécution

gcce -Wall -g HelloWorldApp.cpp -0 HelloWorldApp -I/usr/lib/wx/include/gtk-
2.4 -DGTK_NO_CHECK_CASTS -D__ WXGTK__
-D_FILE_OFFSET_BITS=64 -D_LARGE_FILES -pthread -lwx_gtk-2.4
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Les composants graphiques

* Hierarchie de classes

* Familles de composants graphiques :
- Les containers
- Les layouts
- Les boutons, sliders
- Les dialogues
- Look and Feel
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La construction

* Disposition des éléments graphiques :

- « alamain » : code propre mais pas
toujours simple a faire

* utilisation de Layout éventuellement emboités

* le plus possible : redimensionnement
automatique
- a l'aide d'un builder ou designer : plus
simple mais le code généré n'est pas
toujours simple a modifier

- approche programmation par composants

: application aux composants graphiques
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Interactivité
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Principes de base

» Découpler le plus possible la partie
algorithmique de la partie interface :

- utilisation des fonctionnalités
indépendamment de l'interface

* Penser l'interface de la facon la plus
ergonomique possible

- voir le module IHM d'Anne-Marie Pinna-Déry
* Penser «modulaire» et «réutilisabilité»
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from « Motif programming »

http://www.cs.cf.ac.uk/Dave/X_lecture/ 1999

Keep the interface as simple as possible -- Do not o\
clutter a single interface.

Keep interfaces as consistent as possible -- Adhere
standard GUI principles.

Keep in mind the application user -- Provide easy access
common application interactions and do not over complice
common means of interaction.

Allow the user some control of the interface -- This allo
some customisation for user preferences.

Communicate the application actions to the user
Maintain a dialogue with the user. For example, do not allow t
user believe that the system or application has ““hung up" whi
performing intensive computations -- display a message or flash
icon to indicate some progress.
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Interactivité

Quit button in Java (1)

« Mécanisme de callbacks
- Exemple de Motif, GTK

* Programmation par événements
- Exemple de Java

« Mécanisme de signals et slots

- simplification de la programmation par
événements

- Exemple de Qt, GTK+
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import javax.swing.*;
import java.awt.event.*;

public class Quit {

public static void main(String [] args) {

JFrame f = new JFrame("frame test");

JButton bq = new JButton("Quit");

bqg.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {

System.exit(0);

3);

f.getContentPane().add(bq);

f.pack();

f.setVisible(true);

}

}
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Quit button in Java (2)

import javax.swing.*;
import java.awt.event.*;

public class Quit implements ActionListener{

public static void main(String [] args) {
JFrame f = new JFrame("frame test");
JButton bg = new JButton("Quit");
bg.addActionListener(this);
f.getContentPane().add(bq);

f.pack();

f.setVisible(true);

public void actionPerformed(ActionEvent e) {
System.exit(0);
}

}
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Quit button in Java (3)

import javax.swing.*;
import java.awt.event.*;

public class Quit {

public static void main(String [] args) {

JFrame f = new JFrame("frame test");

JButton bg = new JButton("Quit");
bg.addActionListener(new MyActionListener());
f.getContentPane().add(bq);

f.pack();

f.setVisible(true);

1}

class MyActionListener implements ActionListener{
public void actionPerformed(ActionEvent e) {
System.exit(0);
b
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Quit button in Qt

Communication entre objets

#include <qapplication.h>
#include <gpushbutton.h>
int main( int argc, char **argv )
{
QApplication a( argc, argv );
QPushButton quit("quit !", 0);
QObject::connect(&quit, SIGNAL(clicked()), &a,SLOT(quit()));
a.setMainWidget(&quit );
quit.show();
return a.exec();

}
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* par « connaissance »

- je le connais, c'est le fils du pere de mon
pere ...

* par des événements
- j'envoie un événement
- lui les écoute
* par des connexions signal / slots

- connexion du slot d'une classe au signal
d'une autre
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Exemple : les objets se

Exemple : utilisation

connaissent

~ img -im| %

File Edt ImageFrame
ImageCanvas ic;
ImageLabel il;

ImageCanvas
parent : ImageFrame

Imagelabel
parent : ImageFrame

X125,y =105) :r=145:09=126 b= 128 Quand la souris bouge sur ['objet
Image /home/lingrand/Ens/TI2002-03/maison.png opened. ImageCanvas, un évenement souris
est envoyé. L'objet ImageCanvas le
recoit. Il appelle alors la méthode de
I'objet ImagelLabel de son parent pour
changer le texte affiché.
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d'événements

. ImageFrame
= = — ) ,ImageCanvas:

File Edit

émet un événement de type Pixe
lorsqu'un événement de déplacement
souris est intercepté. L'événement comp
la nouvelle position ainsi que les composa
RGB du pixel pointé.

ImageLabel

modifie son affichage lorsqu'un
événement de type PixelEvt est intercepté.

{x=125;y=105) :r=145;g=126 ; b= 128
Image /home/lingrand/Ens/TI2002-03/maison.png opened.

nécessite la création d'une
SI3 — Master ISI : IHM02 2006/2007 classe PixelEvt 3¢

Exemple : signals / slots

g = — ) ,ImageCanvas:

File Edit R .
posséde un signal :

void pixelPos(int *pos, int *couleur);

ImageLabel

possede un slot :
void setPixel(int *pos, int *couleur);

ImageFrame

(x=125;y=105) :r=145;g=126 ; b= 128

T connecte le signal de ImageCanvas avec

le slot de ImageLabel :
connect(&ic, SIGNAL(pixelPos(int*, int*)), &il, SLOT(setPixel(int*, int*)));
SI3 — Master ISI : IHM02 2006/2007 35

SI3 — Master ISI : IHM02 2006/2007 3¢




a mettre dans vos signets (bookmarks) : Grouped classes:

http://doc.trolltech.com/4.2/groups.htm

http://doc.trolltech.com/4.2/index.html

(@ Home - All Classes - Main Classes - Grouped Classes - Modules - Functions

Note: This edition is for the development of Free and Open Source software only: see Qt Commercial Editions.

& What's New in Qt 4.2
® How to Learn Qt

Installation

Grouped Classes
Annotated Classes
Qt Classes by Module

All Functions
Qopia Core

.
.

 Inheritance Hierarchy

.

.

® All Overviews and HOWTOs

About Qt
About Trolltech

.
.

® Commercial Edition
® Open Source Edition
.

Frequently Asked Questions

Signals and Slots
Object Model
Layout Management

Paint System

Tool and Container Classes
Internationalization

Plugin System

Qt Widget Gallery

.
.
.
.
# Drag and Drop
-
-
-
-
@ Unit Testing Framework

TROLLTECH

Qt Reference Documentation (Open Source Edition)

® Mailing Lists
& Qt Community Web Sites
* Qt Quarterly

® How to Report a Bug

® Other Online Resources

® Multithreaded Programming
® Main Window Architecture

# Rich Text Processing

& Model/View Programming

& Network Module

® OpenGL Module

* SQL Module

® SVG Module

® XML Module

® ActiveQt Framework

This page provides a way of navigating QU's classes by grouping related classes together. Some classes may appear in more than one group.

Abstract Widget Classes
Accessibility Classes
Advanced Widgets
Basic Widgets
Database Classes

Date and Time

Desktop

Absiract widget classes usable through subclassing.
Classes that provide support for accessibility.

Advanced GUI widgets such as listviews and progress bars.
Basic GUT widgets such as buttons, comboboxes and scrollbars.
Database related classes, e.g. for SQL databases.

Classes for handling date and time.

Drag and Drop
Environment Classes
Event Classes

Non-GUI Classes

ai i with the user's desktop environment.

Classes dealing with drag and drop and mime type encoding and decoding.

Clusses providing various globul services such us event handling, aceess to system scttings and internationalization.
Classes used to create and handle events.

Collection classes such as list, queue. stack and string. along with other classes that can be used without needing QApplication.

Multimedia, Graphics, and Printing Classes that provide support for graphics (2D, and with OpenGL, 3D), image encoding, decoding. and manipulation, sound, animation, printing, etc.

Help System

Layout Management

Shared Classes

Input/Output and Networking
Main Window and Related Classes
Miscellaneous Classes
Model/View Classes

Object Model

Organizers

Plugin Classes

Standard Dialog Classes
Generie Containers

Text Kelated Class

Classes used to provide online-help for applications.

Classes handling automatic resizing and moving of widgets, for composing complex dialogs.
Classes that use reference counting for fast copying.

Classes providing file input and output along with directory and network handling.
Everything you need for a typical modern main application window, including menus, toolbars, workspace, etc.
Various other useful classes.

Classes that use the model/view design pattern.

The Qt GUI toslkit's underlying ebject model.

User interface organizers such as splitters, tab bars, button groups, etc.

Plugin related classes.

Ready-made dialogs for file, Font, color selection and more.

Qs template-hased container classes.

Classes for text processing. (See also XML Classes.)

® Qt Solutions ® Qt Designer ® GNU General Public License Threading Classes Classes that provide threading support.

® Partner Add-ons ® Qt Assistant ® Third-Party Licenses Used in Qt

© Contributed Qt Components o Ot Linguist P ————— Widget Appearance and Style Appearance customization with styles, fonts, eolors ete
 Support ® gmake ® Credits XML Classes Classes that support XML, via, for example DOM and SAX.

# Training & All Tools Qtopia Core Classes Classes that are specific to Qtopia Core (Qt for embedded Linux).

Copyright © 2006 Trolliech

Trademarks

Qt4.2.0-p1

Copyright © 2006 Trollech

Trademarks

as

ic widgets

La suite ...

QCheckBox Checkbox with a text label

QComboBox ‘Combined button and popup list 1 t | . t . I I d
oDatere Widget For diing des busd onthe QDatTimeBai widgt ... ¢est la mise en pratique en salle de
QDateTimeFEdit ‘Widget for editing dates and times T D

QDial Rounded range control (like a speedometer or potentiometer) .

QDoubleSpinBox

Spin box widget that takes doubles

QFocusFrame Focus frame which can be outside of a widget's normal paintable area

QFontComboBox Combobox that lets the user select a font family

QLCDNumber Displays & number with LCD-like digits

QLabel Text or image display u I
B - VvOS claviers
QMenu Menu widget for use in menu bars, context menus, and other popup menus .
QPushButton Command button

QRadioButton Radio button with a text label

QScrollArea Scrolling view onto another widget

QScrollBar Vertical or horizontal scroll bar

QSizeGrip Corner-grip for resizing a top-level window

QSlider Vertical or harizontal slider

QSpinBox Spin box widget

QTimeFd Widget For editing times based on the QDateTimeEdit widget

QToolButton Quick-uccess button to commands or options, usually used inside a QToolBar
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