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JAVA

Principe de la programmation
evénementielle en Java

Cours Java - F. Michel



I. Nature des événements



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

I JFrame
public Ltpplil(){
p = new MondFPanell():
add (p) ;
.} MonJPanel

public MondPanel () |
JButton b = new JButton("Click me !'1!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

* || s'agit en fait d'un objet



L'objet java.util.EventObject

java.util

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 e || existe un thread specifique, chargé de recuperer
les interactions utilisateurs (souris, clavier, etc.)

* Lors d’'une interaction, ce thread instancie un
évenement du type correspondant, avec le
composant concerné comme source.

« Conseguence : on ne crée pas les evenements,
on ne fait que les geérer.



GUI — java.awt.AWTEvent

java.awt

Class AWTEvent

1ava. lang . Object
L jawa . util EventOhiect

L java.avwt.AUTEvent

All Implemented Interfaces:
meralizable

Direct Known Subclasses:
ActionBvent] AdpstmentEvent, AncestorEvent)] ComponentBEwvent)

InternalFrameEvent, InvocationBEvent ) ltemEBEventd TextEwvent

HierarchyEwvent, Inputhdetho dEwent,

public abstract class AWTEvent
extends EventObject

The root event class for all AWT events. This class and its subclasses supercede the original java.awt.Event class. Subclasses of this root
AWTEvent class defined outside of the java.awt.event package should define event ID values greater than the value defined by

RESERVED ID MAX.



II. Le package java.awt.event

Provides interfaces and classes for
dealing with different types of events
fired by AWT components.



I Events bas niveau vs. semantique

I » 2 types d’eévénements sont distingueés :

- bas niveau : e.qg. clique de souris, clavier, etc.
- sémantiques : e.g. « le bouton X a éte pressé »

* En priorite, on traite des events semantiques :

- ils contiennent une information de plus haut niveau .

— lls facilitent la gestion : presser un bouton avec le
clavier ou la souris revient au méme.



java.awt.event.ComponentEvent

java.awt.event

Class ComponentEvent

1awa . lang. Object
L—iava.util.Evenchie:t
L—iava.awt.éHTEvent
L—java-avt-Event.CnlpnnentEvent

All Implemented Interfaces:
weralizable

Direct Enown Subclasses:

ContanerBEvent, Pc:-n:usEventl IﬂEutEvent,lPajntEvEﬂt, windowEvent

public class ComponentEvent
extends AUTEvent

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

Clomponent events are provided for notification purposes ODNLY, 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 . Object
L ava. util EventOhiect
L-iava.awt.AHTEvent
L—iava.awt.Event.CDmDDnentEvent
L java.avt.event.InputEvent

All Implemented Interfaces:
menalizable

Direct Enown Subclasses:
E evEvent | douseEwvent

public abstract clas= InputEvent
extends ComponentEvent

The root event class for all component-level mput ewvents.



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



Java.awt.event.ActionEvent

java.awt.event

Class ActionEvent

lava. lang . Object
L awva_ util EventObiect
L-iava.awt.AHTEvent
L—java-avt-event-ﬁctinnEvent

All Implemented Interfaces:
metalzable

public cla==s ActionEvent
extends AUTEvent

& semantic event which mdicates that a component-defined
action occurred. This lngh-lewel ewvent 15 generated by a
cotnponent (such as a But ton) when the
component-speciic action occurs (such as being pressed).



III. Gestion des événements



I Comment gerer des evénements ?

I * || est hors de question de tous les gerer

* Un tres grand nombre d'évenements sont genéres

* Le principe consiste a ecouter uniguement les
événements désirés sur les composants cibles.

« — on cree des écouteurs, pour chaque event
désire, et on les associent aux composants cibles



Qu'est-ce qu'un écouteur ?

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

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

La plupart sont définis par une interface java : n'importe
guel objet peut devenir un écouteur.

Exemple :

java.awt.event.ActionListener




java.awt.event.ActionListener

public interface ActionListener
extends EventlListener

The listener interface for receiving action events. The class that is interested in processing an action event implements this
interface, and the object created with that class is registered with a component, using the component's addActionListener
method. When the action event occurs, that object's actionPerformed method is invoked.

Since:
1.1

See Also:
ActionEvent, How to Write an Action Listener

Method Summary

All Methods Instance Methods Abstract Methods

Modifier and Type Method and Description

void actionPerformed(ActionEvent e)
Invoked when an action occurs.



Création d'un écouteur

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

public class MonEcouteur

implements ActionListener

public vold actionPerformedActionEwvent ) |
mystem. oré.println(oclick 1)




I Utilisation de I'éecouteur

Lppli()d

1knn
I p = nersigglPanel ()
addi(p) :
I MonEcoua =coutellr = ey il outeEnr (] 2
'

Click me !l

* Au clique, rien ne se passe...



Principe de I'écoute

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

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

Pour fonctionner, il doit eétre associé a un objet qui
géenere des evénements.

Ainsi, les objets qui génerent des événements possedent
des méthodes qui permettent de leur associer les
écouteurs adéquats



java.awt.event.ActionListener

public interface ActionListener
extends EventlListener

The]istener nes aCce 10 ccoiyving 5 ion even ne ' hat icintere o in nrace in

interface, anjl the object created with that class is registered with a component, using the component's addActionListener

method. WhelT THE aClIon eVelll OCCUrS, that ODJecl s actIonrPerrormed mecnoa 1s mvored.

Since:
1.1

See Also:
ActionEvent, How to Write an Action Listener

Method Summary

All Methods Instance Methods Abstract Methods

Modifier and Type Method and Description

void actionPerformed(ActionEvent e)
Invoked when an action occurs.




javax.swing.JButton

Methods inherited from class javax.swing. AbstractButton

addictionlistener, |addChangelistener | addImnpl .| addltenlistener.
checkHorizontalKey, checkVerticalKey, createictionli=tener.
createdctionPropertyChangelistener,. createChangelistener, createltemlistener.
doClick, doCliclk. firedctionPerformed. fireltemStateChanged., fireStateChanged.
getdction, getdctionCommand, gethctionlisteners, getChangelisteners,
getDizabledlcon, getDi=zabledSelectedlcon. getDisplayvedHnemoniclndex.
getHorizontalAlignment ., getHorizontalTextPozition., getlcon. getlconTextGap.
getltemnli=steners, getlabel, getMargin., getMnemonic, getModel.
getMultiClickThreshhold, getPressedlcon., getBEolloverlcon,

getHol loverSelectedlcon. getSelectedlcon, getSelectedObijects, getText, getll.

getVerticaldlignment, getVerticalTextPosition. imagelpdate. 1init,
i=zPorderPainted. i=ContentltreaFilled. i=Focu=Painted, i=FolloverEnabled.
1=s5elected, paintBorder. remnovel_hangel.i=stener,
remcoveltenlistener, setdction, =setiActionCommand, setBorderPainted.
setlContentdrealilled, =setlisabledlcon,. setDiszabledSelectedlcon.
setDisplayedMnemonicIndex, =setEnabled. setFocusFainted.
setHorizontaldlignment . =etHorizontalTextPo=sition, =etlcon. setlconTextGap,
zsetlabel . setlayout, =etMargin., =etMnemonic, =etMnemonic., =etModel.
setMultiClickThreshhold., =etPressedlcon. =etFEollowverkEnabled. setRolloverlcon.
s=tHolloverSelectedlcon. =etSelected. =etSelectedlcon. setText., =etll,
setVerticaldlignment, setVerticalTextPo=sition




I Rappel sur l'application: 3 classes

I JFrame MonJPanel
public Appli(]q public MonJPanel()] |
p = new MondPanel(): JEutton b = new JEutton("Click me 1™
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

(=1 Appli

Click me Il




I Utilisation d'un écouteur

I public MonJPanel ()] |
JEutton h = new JEBEutton("Click mwe ') ;

add (k) ;
b.addictionListener inew MonEcouteuri()):

rmmmﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁfu“ﬁ click !

Zlick me Il cli.:].;: I I




2 boutons : 1 ecouteur par objet

public class MonEcouteurEBEis implements LctionListener |

public volid actionPerformwed(ictionEvent =]
mystem. oRé.println("right choice '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 1l Mo Click me first 1




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 me | Mo Click me first U ~lick I




I Probleme : la source ?

click !

Click me | Mo Click me first | ~lick I

 Comment faire pour distinguer les deux avec un
seul ecouteur ?



Rappel : java.util.EventObject

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.




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

event |11stener

event object .
avant l1stener

avaent 11stener



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

wo1ld

mousel ]l ickedf HouseEvent =

I

Inwoked when the mouse button has been chicked (pressed and released)
Ofl & Cotnponent.

wold

mouseEnteredf HouseEvent =)

Inwvoked when the mouse enters a component.

wo1ld

mouseExitedf HouseEvent &)

Inwoked when the mouse exits a component.

wo1d

mousePressedf Hou=eEvent =

I

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 component. A mouse action 15
considered to ocour in a particular component if and only if the mouse cursor 15 ower the
unobacured 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, ezxt) and mouse
motion events (mowes and drags).

This low-lewel event 13 generated by a component obiject for;

+ Ifcuse Events

@ amouse button 15 pressed

¢ atmouse button 15 released

@ amouse button 15 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 15 mowed

@ the mouse 15 dragged



java.awt.event.MouseEvent

Method Summar

static String

getButton()

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

getClickCount ()

Eeturns the mumber of mouse chicls assocated wath this event,

getHouselodifiersTert({int modifiers)
Eeturns a String describing the modifier keys and mouse buttons that were down during
the event, such as "Shift", or "CtrlH+Shaft",

getPoint (]
Eeturns the z,v posttion of the event relatrve to the source component.

getX()

Eeturns the honzontal x position of the event relative to the source component.

boolean

qget¥ ()
Eeturns the wertical v posthion 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 stnng identifing 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 @0 xXx=192:v=31
position du clic @ X=66;vy=46
poslition du clic @0 xXx=5z2:v=11



Autre exemple
I

public void mouseClicked (MouseEvent e) |
myvstem. oRt.println("position du clic @ *x="+e.gecX () +":v="4+e.get¥ () ) ;

public void mousePressed |(MouseEwvent e) |

}

public void mouseReleased (MouszeEvent ) |
'

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

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



Remarque : un objet peut etre son
propre ecouteur!

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

}

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

public void mousePrezsed[MouseEwvent ) |
¥

public void mouseReleazed (MouseEwvent ] |
¥

public void mouseEntered | MouseEwvent ) |
Svatem. cut.println("Entrée dan= la zone de olic'™):

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