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Plan du cours en 9 semaines
1. Introduction à l’interaction, placement


2. Programmation événementielle


3. Widgets et événements (1/2) 


4. Widgets et événements (2/2)


5. Conception et prototypage (1/2)


6. Conception et prototypage (2/2)


7. Heuristiques et recommandations


8. Modèles et théories


9. Méthodes d’évaluation des IHM
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Différences entre la programmation 
procédurale et événementielle
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Programmation événementielle

Programmation « procédurale »

Le déroulement est contrôlé par une séquence d’instructions écrites 
Le programmeur écrit la boucle principale 
Programme principal 
	 initialisations 
	 répéter 
	 	 lire une commande 
	 	 traiter une commande 
	 jusqu’à la commande finir
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Programmation événementielle

Le déroulement est contrôlé par la survenue d’événements

Pas de boucle principale 

Fonctions (réaction aux événements)


Programme principal 
	 initialisations
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Fonctions de rappel

Fonctions de rappel (callbacks)

Enregistrées dans le widget à sa création (abonnement) 
 

Appelées lorsqu’un événement sur le widget survient (notification) 
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Comment les événements sont-ils créés ?
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Evénements
Événements liés aux périphériques


Entrée/sortie du curseur dans une fenêtre 
Utilisation d’un des boutons 
Frappe au clavier 
Gestes multitouch 
Sélection d’un item dans une liste déroulante 
… 

Événements liés aux applications

Création/destruction de fenêtres 
Ré-affichage 
…
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Création des événements dans la toolkit

Boucle principale de gestion des événements (enfouie dans la 
librairie)


Initialisation 
while () { 
  attendre événement suivant E 
  traiter événement E 
}
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Création des événements dans la toolkit

Exemple: JRE Windows
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Création des événements dans la toolkit
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Création des événements dans la toolkit

Les événements sont placés dans une queue (FIFO)

La boucle de gestion des événements prend les événements dans la 
queue et les traite


Mouse Move (10,15) 
Mouse Down Left (3,40) 
Mouse Up Left (10, 50)

JRE ->

JDK ->
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Propriétés des événements
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Les événements avec JavaFX
Un événement est un objet qui hérite de la classe javafx.event.Event


Tout événement a 3 propriétés :

une source : event source (propriété de Event) 
une cible : event target (interface EventTarget) 
un type : event type (classe EventType) 
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Event
EventTarget
EventType

https://docs.oracle.com/javase/8/javafx/api/javafx/event/Event.html
https://docs.oracle.com/javase/8/javafx/api/javafx/event/EventTarget.html
https://docs.oracle.com/javase/8/javafx/api/javafx/event/EventType.html


Classes d’événements

L’événement généré dépend de la nature physique de l’interaction et 
surtout de sa signification logique : différentes classes d’événements 
pour une même action physique
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Interaction utilisateur Événement émis

Clic sur un bouton ActionEvent

Clic sur un rectangle MouseEvent

Clic sur le bouton de 
fermeture d’une fenêtre WindowEvent



Classes d’événements

Représentation partielle
16
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The three properties that are common to all events in JavaFX are represented by objects of three 
different classes. Specific events define additional event properties; for example, the event class to represent 
a mouse event adds properties to describe the location of the mouse cursor, state of the mouse buttons, 
among others. Table 9-1 lists the classes and interfaces involved in event processing. JavaFX has an event 
delivery mechanism that defines the details of the occurrence and processing of events. I will discuss all of 
these in detail in subsequent sections.

Event Class Hierarchy
Classes representing events in JavaFX are arranged in hierarchical fashion through class inheritance. 
Figure 9-1 shows a partial class diagram for the Event class. The Event class is at the top of the class 
hierarchy and it inherits from java.util.EventObject class, which is not shown in the diagram.

Subclasses of the Event class represent specific types of events. Sometimes a subclass of the Event class 
is used to represent a generic event of some kind. For example, the InputEvent class represents a generic 
event to indicate a user input event, whereas the KeyEvent and MouseEvent classes represent specific input 
events such as the user input from the keyboard and mouse, respectively. An object of the WindowEvent 
class represents an event of a window, for example, showing and hiding of the window. An object of the 
ActionEvent is used to represent several kinds of events denoting some type of action, for example, firing a 
button or a menu item. Firing of a button may happen if the user clicks it with the mouse, presses some keys, 
or touches it on the touch screen.

Table 9-1. Classes Involved in Event Processing

Name Class/Interface Description

Event Class An instance of this class represents an event. Several subclasses of 
the Event class exist to represent specific types of events.

EventTarget Interface An instance of this interface represents an event target.

EventType Class An instance of this class represents an event type, for example, 
mouse pressed, mouse released, mouse moved.

EventHandler Interface An instance of this interface represents an event handler or an event 
filter. Its handle() method is called when the event for which it has 
been registered occurs.

Figure 9-1. A partial class hierarchy for the javafx.event.Event class



Réagir aux événements avec les 
eventHandlers
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Abonneurs / abonnés

Deux catégories d'entités :

Un abonneur, la source d’information, le lieu où sont gérés les événements 
Un ou des abonnés, utilisant l’information produite 

Résumé des différentes étapes :

Abonnement de l’abonné auprès de l’abonneur 
Un événement se produit au niveau de l’abonneur 
L’abonneur notifie l’ensemble des abonnés en leur transmettant un événement 
Chaque abonné peut traiter l’événement
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Abonnement / notification

L’abonnement à un événement dépend du type d’événement à gérer

D’une manière générale, utilisation de la méthode 
addEventHandler(EventType<T> eventType, EventHandler<? super 
T> eventHandler)

eventType correspond au type d’événement géré

EventHandler<? super T> est un objet qui implémente EventHandler 
dont la méthode handle qui sera appelée quand l’événement sera 
déclenché

? super T signifie “la classe T ou toute superclasse de la classe T”
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EventHandler

https://docs.oracle.com/javase/8/javafx/api/javafx/event/EventHandler.html


Classes génériques en Java

Comment gérer des objets de n’importe quel type ?

1ère solution :
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public class Box {
    private Object object;

    public void set(Object object) { this.object = object; }
    public Object get() { return object; }
}



Classes génériques en Java
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public class Box<T> {
    // T stands for "Type"
    private T t;

    public void set(T t) { this.t = t; }
    public T get() { return t; }
}

Box<Integer> integerBox = new Box<Integer>();
Box<String> integerBox = new Box<String>();



Interface EventHandler
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package javafx.event;

import java.util.EventListener;

!// PENDING_DOC_REVIEW
/**
* Handler for events of a specific class / type.
*
* @param <T> the event class this handler can handle
* @since JavaFX 2.0
!*/

@FunctionalInterface
public interface EventHandler<T extends Event> extends EventListener {

/**
* Invoked when a specific event of the type for which this handler is
* registered happens.
*
* @param event the event which occurred
!*/

void handle(T event);
}



Exemple : clic sur un bouton

Le clic sur un bouton correspond à la classe d’événement ActionEvent

L’abonnement se fait par la méthode addEventHandler de Button 
(abonneur)

La notification se fait par l’appel de la méthode handle du 
EventHandler<ActionEvent> créé
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ActionEvent
Button

https://docs.oracle.com/javase/8/javafx/api/javafx/event/ActionEvent.html
https://docs.oracle.com/javase/8/javafx/api/javafx/scene/control/Button.html


Exemple : clic sur un bouton
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Avec du code
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public class HelloButton extends Application {

    public void start(Stage stage) {
        VBox root = new VBox();
        Button b = new Button("Button");
        b.addEventHandler(ActionEvent.ACTION, new MyClicHandler());

 //…

public class MyClicHandler implements EventHandler<ActionEvent> {

    public void handle(ActionEvent event) {
        System.out.println("Clic sur bouton");
    }
}

cours2/HelloButton.java

https://gitlab.univ-lille.fr/gery.casiez/javafxexemplescours/-/blob/main/src/cours2/HelloButton.java?ref_type=heads


ActionEvent vs MouseEvent

MouseEvent

Événement de la souris 

ActionEvent

Événement de la souris 
Événement touch d’une surface tactile 
Appui touche espace du clavier
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Cheminement des événements
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Routes d’événements

Quand un événement est généré, les actions suivantes sont 
réalisées :


sélection de la cible (event target) 
construction de la route 
traversée de la route
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Exemple de route

Construction de la route après un clic sur le cercle
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An event dispatch chain (or event route) has a head and a tail. In Figure 9-3, the Stage and the Circle 
are the head and the tail of the event dispatch chain, respectively. The initial event route may be modified as 
the event processing progresses. Typically, but not necessarily, the event passes through all nodes in its route 
twice during the event traversal step, as described in the next section.

Event Route Traversal
An event route traversal consists of two phases:

Capture phaseu�

Bubbling phaseu�

An event travels through each node in its route twice: once during the capture phase and once during 
the bubbling phase. You can register event filters and event handlers to a node for specific events types. 
The event filters and event handlers registered to a node are executed as the event passes through the node 
during the capture phase and the bubbling phase, respectively. The event filters and handlers are passed in 
the reference of the current node as the source of the event. As the event travels from one node to another, 
the event source keeps changing. However, the event target remains the same from the start to the finish of 
the event route traversal.

During the route traversal, a node can consume the event in event filters or handlers, thus completing 
the processing of the event. Consuming an event is simply calling the consume() method on the event object. 
When an event is consumed, the event processing is stopped, even though some of the nodes in the route 
were not traversed at all.

Event Capture Phase
During the capture phase, an event travels from the head to the tail of its event dispatch chain. Figure 9-4  
shows the traveling of a mouse-clicked event for the Circle in our example in the capture phase. The 
down arrows in the figure denote the direction of the event travel. As the event passes through a node, the 
registered event filters for the node are executed. Note that the event capture phase executes only event 
filters, not event handlers, for the current node.

Stage

Scene

HBox

Circle Rectangle

Figure 9-3. Construction of the default event route for an event



Event capture phase

1ère phase de traversée de la tête à la queue

Appel des event filters
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In Figure 9-4, the event filters for the Stage, Scene, HBox, and Circle are executed in order, assuming 
none of the event filters consumes the event.

You can register multiple event filters for a node. If the node consumes the event in one of its event 
filters, its other event filters, which have not been executed yet, are executed before the event processing 
stops. Suppose you have registered five event filters for the Scene in our example, and the first event filter 
that is executed consumes the event. In this case, the other four event filters for the Scene will still be 
executed. After executing the fifth event filter for the Scene, the event processing will stop, without the event 
traveling to the remaining nodes (HBox and Circle).

In the event capture phase, you can intercept events (and provide a generic response) that are targeted 
at the children of a node. For example, you can add event filters for the mouse-clicked event to the Stage in 
our example to intercept all mouse-clicked events for all its children. You can block events from reaching 
their targets by consuming the event in event filters for a parent node. For example, if you consume the 
mouse-clicked event in a filter for the Stage, the event will not reach its target, in our example, the Circle.

Event Bubbling Phase
During the bubbling phase, an event travels from the tail to the head of its event dispatch chain.  
Figure 9-5 shows the traveling of a mouse-clicked event for the Circle in the bubbling phase.

Stage

Scene

HBox

Circle Rectangle

Figure 9-4. The event capture phase



Event bubbling phase

2e phase de traversée de la queue à la tête

Appel des event handlers
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The up arrows in Figure 9-5 denote the direction of the event travel. As the event passes through a node, 
the registered event handlers for the node are executed. Note that the event bubbling phase executes event 
handlers for the current node, whereas the event capture phase executes the event filters.

In our example, the event handlers for the Circle, HBox, Scene, and Stage are executed in order, 
assuming none of the event filters consumes the event. Note that the event bubbling phase starts at the 
target of the event and travels up to the topmost parent in the parent-children hierarchy.

You can register multiple event handlers for a node. If the node consumes the event in one of its 
event handlers, its other event handlers, which have not been executed yet, are executed before the event 
processing stops. Suppose you have registered five event handlers for the Circle in our example, and the 
first event handler that is executed consumes the event. In this case, the other four event handlers for the 
Circle will still be executed. After executing the fifth event handler for the Circle, the event processing will 
stop, without the event traveling to the remaining nodes (HBox, Scene, and Stage).

Typically, event handlers are registered to target nodes to provide a specific response to events. Sometimes 
event handlers are installed on parent nodes to provide a default event response for all its children. If an event 
target decides to provide a specific response to the event, it can do so by adding event handlers and consuming 
the event, thus blocking the event from reaching the parent nodes in the event bubbling phase.

Let’s look at a trivial example. Suppose you want to display a message box to the user when he clicks 
anywhere inside a window. You can register an event handler to the window to display the message box. 
When the user clicks inside a circle in the window, you want to display a specific message. You can register 
an event handler to the circle to provide the specific message and consume the event. This will provide a 
specific event response when the circle is clicked, whereas for other nodes, the window provides a default 
event response.

Handling Events
Handling an event means executing the application logic in response to the occurrence of the event.  
The application logic is contained in the event filters and handlers, which are objects of the EventHandler 
interface, as shown in the following code:
 
public interface EventHandler<T extends Event> extends EventListener
        void handle(T event);
}
 

Stage

Scene

HBox

Circle Rectangle

Figure 9-5. The event bubbling phase



En résumé

- gestion d’événements

- différents types d’événements

- mécanisme d’abonnement et de notification
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Événement / Évènement

XMLitté
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Le grand Larousse


