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Principe de la programmation
evénementielle en Java

Cours Java - F. Michel



[. Nature des événements



I Que se passe-t-il lors d'un clic ?

I JFrame
public Lpplii(){
p = new MondFPanell():
acdd (p) ;
.} MonJPanel

public MonJdPanel () 1
JEutton b = new JEutton("Click me !'!7);
add (k) ;




I Que se passe-t-il lors d'un clic ?

I * Un clic génere ce qu'on appelle un evenement

I Sl i o W
Clirle e |

Evénement

 Comme (presque) tout en Java, il s'agit en fait d'un
objet



java.util

L'objet evénement de Java

Class EventObject

1java. lang . Ohject

L—java_util

.EventObject

All Implemented Interfaces:

~enalzable

Direct Known Subclasses:

AW TEvent,

BeanContextEvent, CaretBEvent, ChangeEwvent, ConnectionBwent, DragGestureEvent, DragsourceEvent,

Drop laroetbwvent, Flavorbwent, Handshalce CompletedEvent, Hyperlink BEvent, LineEwent, ListDataEwent,

Lizst=electionBvent, MenuBEvent, NMarmmneEvent, ManmmoBExceptionBEvent, ModeChanseEwvent, Motfication,

Popuphdenubvent, PreferenceChangeEvent, PrintEvent, PropertyChangeEvent, EowsetEvent, 25l = essionBindmoBvent,

TableC olumntlodelbEvent, TabledodelEvent, TreeExpansionBvent, TreeldodelEvent, TreeSelectionByent,

IndeableEditEvent, UnsolcitedMottficatonEvent

public cla==s EventObject

extend=s CObhject
inplenents Sexr

1alizable

The root class from which all event state objects shall be deriwved.

Al Ewents are constructed with a reference to the object, the "source”, that 15 logically deemed to be the object upon which the
Ewent in question indtially occurred upot,




L'objet évéenement de Java

Field Summary

protected | zpurce
Lhiect The object on which the Event watially occurred.

Constructor Summary

EventObject (Object source)
Constructs a prototypical Event.

Method Summary

getSource( )

The object on which the Ewent mutially ocourred.

String| toString( )
Eeturns a string representation of this EventiObiect.




I Qui crée ce type d'objet ?

I * || existe un thread de la JVM charge de recupeérer
les interactions utilisateurs

e Sion cligue sur un bouton, ce thread cree un
evenement (du bon type) en utilisant le bouton
comme source pour le constructeur

» Consequences : genéralement on ne crée pas les
évenements, on ne fait que les gerer.



I Differents types d'evénements

I * Les evénements peuvent étre distingués selon 2
types :
I - bas niveau : evénements fenétre/systeme et

interactions bas niveau (un clique de souris sur un
composant, la frappe d'une touche du clavier)

- Séemantiques : Tout le reste (un bouton a été
presse)

* || faut le plus possible traiter les événements
sémantiques :

- ils contiennent une information de plus haut niveau .

- |lIs centralisent les evenements de bas niveau :
gu'on presse un bouton avec le clavier ou la
souris, le résultat est le méme pour I'application.



II. Exemples d'événements



java.awt

Java.awt.AWTEvent

Class AWTEvent

1ava. lang . Obhject

L jawa . util EventObiect

L java.awt . AVUTEvent

All Implemented Interfaces:

~eralizable

Direct Enown Subclasses:

ActionBEvent)

A dustmentEvent, AncestorBEwvent,

ComponentEyvent,

HierarchyEwent, Inputhdetho dEwent,

InternalFrameBEvent, InvocationBEvent ) temEBEventd TextEvent




Java.awt.event.ActionEvent

Package java.awt.event

Prowides mterfaces and classes for dealing wath different types of events fired by A&WT components.

java.awt.event

Class ActionEvent

lawva. lang . Object
L qava util EventObiect
L-iava.awt.AHTEvent
L—java-avt-event-LctinnEvent

All Implemented Interfaces:
menalzable

public cla=s==s ActionEvent
extend=s AUTEvent

& semantic event which indicates that a component-defined
action occurred. This high-level event 12 generated by a
cotnponent (such as a But ton) when the
cotponent-speciic action ocours (such as bemng pressed).



java.awt.event.ComponentEvent

java.awtevent

Class ComponentEvent

1lava. lang . Object
L—iava.util.Eventhie:t
L—iava.awt.AHTEvent
L—java-a#t_Event_CnlpnnentEvent

All Implemented Interfaces:
meralizable

Direct Enown Subclasses:

ContanerBEvent, Pt:-n:usEventj IﬂEutEvent,lPajntEvent, windowEvent

public class ComponentEvent
extends AUTEvent

& low-level event which indicates that a component mowved, changed size, or
changed wsthdlity (also, the root class for the other component-lewel events).

Component events are provided for notification purposes ODILY, The AT
will automatically handle component mowes and resizes mtemnally so that GUL
layout works properly regardless of whether a program is recerving these events
or ot



Java.awt.event.InputEvent

java.awt.event

Class InputEvent

lawa. lang . Obhject
L ava. util EventOhiect
L-iava.awt.éHTEvent
L—iava.awt.Event.CDmDDnentEvent
L java.avt.event.InputEvent

All Implemented Interfaces:
seralizable

Direct Enown Subclasses:
E evEvent | IMouseEwent

public abstract clas=s InputEvent
extends ComponentEvent

The root event class for all component-lewel mput events,



java.awt.event.MouseEvent

_
java.awt.event

Class MouseEvent

java. lang. Object
L java.util EventObiect
L java. awt AWTEvent
L—iava.awt.Event.CDmnDnentEvent
L java.awt . event  InputEvent

L—java_awt_Event_HDuSEEvent

All Implemented Interfaces:
weralizable

Direct Enown Subclasses:

IemiDrashlouseEvent, Mouse'WheelBEvent

public zla=s= HouseEvent
extends InputEvent

An event which mdicates that a mouse action cccurred in a component. & mouse action 15 constdered to occur th a
particular component if and only if the mouse cursor 15 over the unobscured part of the component's bounds when the
action happens. Component bounds can be obscurred by the wsible component's children of by a menu of by a top-level
window. This event 1z used both for mouse events (click, enter, exit) and mouse motion events (moves and drags).



Java.awt.event.KeyEvent

java.awt.event

Class KeyEvent

java.lang . Object
L—iava.util.Eventhie:t
L—iava.awt.AHTEvent
L java.awt event ComponentEvent

L jawa.awt event  InputEvent

L java.awt.event .KeyEvent

All Implemented Interfaces:
seralizable

Direct Enown Subclasses:
MlenuE evEwent

public zla== KeyEvent
extend=s InputEvent

An event which idicates that a keystroke occurred in a
Cotnp onetit.

This low-lewel event 15 generated by a component object (such
as a text field) when a key 15 pressed, released, or typed. The



III. Gestion des événements



I Comment gerer des evénements ?

I * On dispose d'un tres grand nombre d'evenements

I - Des événements bas niveau

- Des evenements semantiques

* Que faut-il en faire ?

* || faut les écouter : tout le principe de la
programmation évéenementielle repose sur la
definition des evénements et des objets qui les
écoutent



Qu'est-ce qu'un écouteur ?

Un écouteur est un objet destineé a recevoir et a gerer les
évenements generes par le systeme

Les ecouteurs principaux se trouvent eux aussi dans le
package java.awt.event

La plupart du temps, il s'agit seulement d'une interface
java : n'importe quel objet peut devenir un écouteur du
moment qu'il implémente les methodes définies dans
I'interface.

Exemple :

java.awt.event.ActionListener




Java.awt.event.ActionListener

public interface Actionlistener
extends Eventlistener

The hstener mterface for recernng action events. The class that 15 interested in processing an action
event inplements this mterface, and the object created with that class 15 registered with a

component, using the component's addact ionListener method “When the action event ocours,
that object's act ionPerformed method 12 mvolked.

Sice:
1.1
See Also:

ActionEvent, Tutonal: Java 1.1 Event Model, Eeference: The Java Class Libraries
(update fle)

Method Summary

wo1d

actionPerformedictionEvent =)

Inwoled when an action occours,




Création d'un écouteur

import Java.awt.ewvent.lcoctionEvent:
import Java.awt.event.ActlionListener;

public class MonEcouteur

implements ActionListener

public vold actionPerformedActionEwvent ) |
Dystem. oké.println(oclick 1)




I Utilisation de I'éecouteur

: Appli()d
I p = nersagglPanel ()
add(p) :
I MonEcouge®r ccoutelr = new e outeur (] ;
h

Click me !l

* On clique sur le bouton, que se passe-t-il ?

* Rien ne se passe : rien ne s'ecrit sur la sortie
standard !l



Principe de I'écoute

Par défaut, un écouteur ne recupere pas tous les
evenements produits par le systeme.

Il n'écoute que les objets qu‘on lui dit d'écouter !

Donc, Il doit étre associé a un objet qui genere des
evenements

Ainsi, les objets qui generent des evénements possedent
des méthodes qui permettent de leur associer des
écouteurs



Java.awt.event.ActionListener

public interface Actionlistener
extends Eventlistener

The hstener mterface for recernng action events. The class that 15 interested in processing an action
event inplements this mterface, and the object created with that class 15 registered with a
component, using the component's addact ionListener method “When the action event ocours,
that obiect's actionPerformed method 15 mvoked.

Since:

1.1

see Also:
ActionEvent, Tutonal: Java 1.1 Event Model, Eeference: The Java Class Libraries
(update fle)

Method Summary

wold actionPerformedictionEvent =)

Inwoled when an action occours,




javax.swing.JButton

Methods inherited from class javax.swing. AbstractButton

addActionli=stener. |addChangeli=tener | addImpl .| addItenli=stener.
checlkHorizontalkey., checkVerticalKey, createlctionliztencer.
createdctionPropertyChangelistener, createChangelistener, createltemlistener.
doZlicl, doClick. firedctionPerformed. fireltemStateChanged. fireStateChanged.
gethction, getiActionCommand, gethActionlisteners. getChangelisteners.
getlizabledlcon, getDizabledSelectedlcon, getlDisplayvedMnemoniclIndes,
getHorizontalAlignment ., getHorizontalTextPozition, getlcon. getlconTextGap,
getltenli=szteners. getlabel. getMargin, getMnemonic. getModel.
getMultiClickThreshhold, getPressedlcon. getRolloverlcon.,

getEol loverSelectedlcon, getSelectedlcon, getSelectedlbiject=s, getText, getlI.
getVerticaldlignment, getVerticalTextPosition. imagelpdate. 1init,
i=HorderPainted. isContentdreaFilled. isPFocusFainted. i=sHolloverEnabled.
1=Selected,. paintBorder. removedctionlistener. removelhangelistener.
remncoveltenlistener, setldction, =setictionCommand, setBorderPainted.
setContentdrealilled, =etlDiszabledlcon, setDisabledSelectedlcon.
setDisplayedMnemoniclndex, =setEnabled. setFocusFainted.
setHorizontaldlignment . =etHorizontalTextPo=sition, =etlcon. setlconTextGap,
zetlabel ., setlayout, =etMargin., =etMnemonic, =etMnemonic, =setModel,
setMultiClickThreshhold, =etPressedlcon. setFEolloverkEnabled., setRolloverlcon.
s=tHolloverSelectedlcon. =etSelected. =etSelectedlcon. setText., =etll,
setVerticaldlignment, setVerticalTextPo=sition




I Rappel sur l'application: 3 classes

I JFrame MondJPanel
public Appli()4 public MonJPaneli() |
p = new MonJPanel|(): JEutton b = new JEutton("Click me '™
add (p) ; add (k)

MonEcouteur

import Java.awt.event.lctionEwvent;
import Java.awt.event.ActionListener:

public class MonEcouteur implements ActionListener |

public void actionPerformed (ictionEwvent e) |
myvstem. ort.println(olick 7)) ;
'

\ 4

[ appli

Click me Il




Utilisation d'un écouteur

public MonJPanel ()] |
JEutton h = new JEutton("Click mwe 1) ;
add (k) ;

b.addAictionListener inew MonEcouteuri)):;

Appli S e [ |: l 1 |: ]": I I
Click me Il cli.:].;: I I

¥



2 boutons : 1 ecouteur par objet

public class MonEcouteurBis implements LctionListener |

public vold actionPerformwmed(ictionEvent =) |
mystem. oRé.println("right chojice !'17):

b
}

public MonJPanel () |
JEutton b = new JBEutton("Click me !'!™):

JEutton b2 new JBEutton("MNo Click we first 1) ;
add (b)) ; add(bZ);

b.addictionListener (new MonEcouteuri()):

bz .addictionListener (new MonEcouteurBisi)) :

right choice !
click !
right choice !!

Click me N Ma Click me first




I Remarques sur les écouteurs

I * || est possible d'ajouter plusieurs ecouteurs a un
seul objet

* || est possible d'ecouter plusieurs objets avec un
seul écouteur



1 ecouteur pour 2 objets

public MonJPanel () {
JEutton bh = new JEutton("Click we ') ;

JEutton b2 = new JEBEutton (Mo Click mwe firstc !'17):
add (b)) add(bhz):

MonEcouteur m = new MonEcouteur () :
b.addictionListener (m) ;

b . addictionListensr () ;

click !

Click e | Mo Click me first | ~lick I




I Probleme : la source ?

click !

Click me Il Mo Click me first I ~lick I

 Comment faire pour distinguer les deux avec un
seul ecouteur ?



I Rappel : L'objet evénement de Java

Field Summary

protected
Dh1ect

SOUuUIrce

The object on which the Ewent mutially ocourred.

Constructor Summary

EventObject (Object source)
Constructs a prototypical Event.

Method Summary

getSource( )

The object on which the Ewent mutially ocourred.

String| toString( )

Eeturns a string representation of this EventiObiect.



On connait la source !!

public class MNonEcouteur implements LctionListener |

public void actionPerformed|ictionEwvent )
JEutton b = [(JButton)le.getsource() !

if (b.getictionCommand() .equals("Click me '17]])

Syvstem. out.println(®click '!'™");
el=se
Svstem. out.println("right choice 17} ;

right choice !

Click me Mo Click me first 1 I click !
right choice !!




Pour résumer

avent |1stener

event object .
avant li1stenear

avent 1i1stener



I Remarque

I * Un objet peut étre son propre ecouteur !

e Car un écouteur est une interface

* Donc, il n'y a aucune raison qu'il ne puisse pas
implementer les méthodes nécessaires



IV. Ecoute des événements souris



java.awt.event.MouselListener

public interface Houselistener
extends Eventlistener

The lstener mtertace for recerming “interesting’ monse events (press, release, click, enter,
and ext) on a cotponent. (Lo track mouse mowves and mouse drags, use the

HouseMotionlistener. )

The class that 15 interested m processing a mouse event either mmplements this mtertace
(atid all the methods it containg) or extends the abstract Houseddapter class (overnding
only the methods of interest).

The hstener obiject created fromm that class 13 then registered wath a component using the
cotnponent's addMouselistener method. & mouse event 15 generated when the mouse
1z pressed, released clicked (pressed and released). & mouse event 15 also generated
when the mouse cursor enters of leaves a component. When a mouse event occurs, the
relevant method i the hstener object 13 mvolked, and the HouseEvent 13 passed to it




java.awt.event.MouselListener

Method Summary

wold

mouseClickedf HouseEvent =)

I

Inwoked when the mouse button has been chcked (preszsed and released)
On a cormponent.

wo1ld

mnousekEnteredf HouseEvent =)

Inwvoked when the mouse enters a component.

wold

mnousekxitedf HouseEvent =)

Inwvoked when the mouse emts a component.

wold

mousePressedf HouseEvent &)

Inwoked when a mouse button has been pressed on a component.

wold

mnouselel easedf MouseEvent &)

Inwoked when a mouse button has been released on a component.




Java.awt.event.MouseEvent

public cla== HouseEvent
extends InputEvent

An event which indicates that a mouse action occurred i a cotponent. A mouse action 15
considered to ocour in a particular component if and only if the mouse cursor 15 ower the
unobscured part of the component's bounds when the action happens. Component
kounds can be obscurred by the waitble component's children of by a memi or by a
top-lewel window. Thiz event 13 used both for mouse events (chek, enter, ext) and mouse
motion events (tnowes atd drags).

This low-lewel ewvent 12 generated by a component obiject for:

+ MMouse Ewvents

@ atouse button 15 pressed

@ amouse button 15 released

@ atnouse button 13 chcked (pressed and released)

@ the mouse cursor enters the unobscured part of component's geometry

@ the mouse cursor exts the unobscured part of component's geometry
+ IMouse Motion Events

@ the mouse 13 mowed

@ the mouse 13 dragged



java.awt.event.MouseEvent

Method Summary

getButton( )
Eeturns which, if any, of the mouse buttons has changed state.

static String

getClickCount ()
Eeturns the mumber of mouse clicks associated wath this event.

getHouselodifiersTert{int modifiers)
Eeturnis a String describing the modifier keys and mouse buttons that were down dunng

the event, such as "Shaft", or "CtrlHShatt".

getPoint()
Eeturns the v posthon of the event relative to the source component.

getX()

Eeturns the honzontal x posttion of the event relative to the source component,

boolean

qet¥()
Eeturns the wertical v postiion of the event relative to the source component.

isPopupTrigger()
Eeturns whether or not this mouse event 15 the popup menu trgger event for the platform.

String

paramString( )
Eeturns a parameter string identifying this event

vold

tranzlatePointi{int =, 1int ¥l
Translates the event's coordinates to a new position by adding spectfied = thonzontal) and
or (et e sl Afoate




jJava.awt.event.MouselListener

import Java.awt.event.MouseEvent;

import Java.awt.event.Mouselistener:

public class MonEcouteurZouris implements Mouselistenerd

{

avstem. cut.printlniposition du clic

public void mouseClicked MouseEwvent e)
="t . getX()+":v="4+e.get¥[]]:

public void mousePressed (MouseEwvent )

public void mouseReleased (MouseEvent e |

public void mouseEntered | MouseEwvent 2] |

public void mouseExited(MouseEwvent e) |



I jJava.awt.event.MouselL.istener

H
public Lpplii){
p = new JPanell():
add (p) ;
MonEcouteurlouris ecouteur = new MNonEcouteurZourisi() :

p.addMouselistener (ecouteur) ;

position du clic @ ®Xx=192:v=31
position du clic @ X=66;yv=46
poslition du clic @0 x=52:v=11



Autre exemple
I

public void mousellicked (MouseEvent e) |
mystem. oRt.println("position du clic @ *x="4+e.getX (] +":v="4+e.get¥ ()] :

public void mousePressed (MouseEvent ) |

}

public void mouseReleased (MouzeEwvent ) |
'

public void mouseEntered |(MouseEvent ) |
Svatem. out.println("Entrée dans la zone de clic™);

public void mouseExited (MouszeEwvent ) |
Svstem. out.println("Sortie dans la =zone de clic™);



Java.awt.event.MouseAdapter

rablic abstract clas=s HouseAdapter
extend=s Object

implemnents Mouselistener

An abstract adapter class for recemnng mouse events. The methods in this
clasz are empty. This class emsts as convernience for creating hstener objects.

import Java.awt.event.Mouseldapter:
import Java.awt.ewvent.MouseEwvent:

public class MonEcouteurZourizs: extends Mouseldapterd

public volid mousecClicked (MouseEwvent e) |
mystem. okt .println(pozition du clic @ Xx="4e.getX (1 +":v="4+e.get¥ () ) !



Rappel: un objet peut étre son
propre ecouteur!

public Lppli(]{
this.addMouselistener (this) ;

}

public void mouseClicked [MouseEwvent ) |
avstem. out.println("pozition du clic @ x="4+e.getX (] +";v="4+2.get¥ (] ],

public void mousePrezzsed[MouseEwvent ) |
¥

public void mouseReleazed (MouszeEwvent 2]
¥

public void mouseEntered | MouseEvent ) |
Svatem. cut.println("Entrée dan= la =zone de clic™):

public void mouseExited|(MouzeEwvent 2] |
avstem. out.println("Sortie dans la zone de clic™);



