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>»GUIs are event driven

~ Generate events when user interacts
with GUI

®e.g., moving mouse, pressing button, typing in
text field, etc.

®»Class java.awt.AWTEvent
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1

»Event-handling model

* Three parts

®»Event source
# GUTI component with which user interacts

®»Event object

+ Encapsulates information about event that
occurred

®»Event listener

# Receives event object when notified, then
responds

» Programmer must perform two tasks
®Register event listener for event source

®» Implement event-handling method (event
handler)
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NT LISTENERS & SOURCES

[ [E— } event object <:

event listener

event listener

event listener

<-=2vent object I event source
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»Desigh Considerations
> enudonioy event: Event ObjeC'l'S

>Concepts: Low-Level Events and
Semantic Events

>Event Adapters

>TInner Classes and Anonymous Inner
Classes
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P yinonuS

w50 thread n
Event L_nop .
(runs ity }|mp|emen’r 0810152

+separate classes
»self handling
» private vs. public

Event Queue
-~ | [e/eleofe

Event Handlers

public void actionPerformed (actionEvent e) {

}

Fewy-Generated Events
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s19azidanves EVENT: EVENT OBJECTS

Object getSource()
Returns the object that fired the event.

textFieldl handler

A\

\

This reference is created by the statement
textFieldl.addActionListener( handler );
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> |ow level events
» window-system occurrences
* low-level input
» sumouse, key

> Semantic events
* 319 wuaction, item
* yy semantic event omaioon user input
» yy semantic event lildiiaan user input

> aosoemilo semantic event nowlow-level
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2 nsaansy event dooims implemen’r Event
Listener (ifwinterface) siacy

*>interface: abstract methods
> iooion method Ini (override) fonun

> listener interface inms method ue
dooniio: override was 1 3o 2 mlBdevidsuee:

}Even’rAdap‘rer Sozfunmsnlarinis i mplemen’r
wieamrualy EventListener i 9 15nuaus

>override
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.J;lehrq_{\_xbhub&b Lo MOUSCSE Ly L o Lelle f

//An example that implements a listener interface directly.
public class MyClass implements MouselListener {

someObject.addMouseListener(this);

/* Empty method definition. */

public void mousePressed(MouseEvent e) { }
/* Empty method definition. */

public void mouseReleased(MouseEvent e) { }
/* Empty method definition. */

public void mouseEntered(MouseEvent e) { }
/* Empty method definition. */

public void mouseExited(MouseEvent e) { }

public void mouseClicked(MouseEvent e) {
.../7Event Ilistener implementation goes here. ..

}
}
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public class MouseAdapter
implements MouseListener {

public void mousePressed(MouseEvent e) { }
public void mouseReleased(MouseEvent e) { }
public void mouseEntered(MouseEvent e) { }
public void mouseExited(MouseEvent e) { }
public void mouseClicked(MouseEvent e) { }
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MyClass

SXTenas Mouseadaptctexr
/ *
* An example of extending an adapter class instead of
* directly implementing a listener interface.
*/
public class MyClass extends MouseAdapter {
S someObject.addMouseListener(this);

public void mouseClicked(MouseEvent e) {
.../7Event listener implementation goes here. ..

}
}
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s

Act that Results in the Event Listener Type

notly, na Enter lwnemianil text field, womonyamslun  ActionListener

Flstomsy (main window) WindowListener
Glsnaduuns luneslegun. component Mouselistener
lsiadowisliogun component MouseMotionListener
Component wooufu ComponentListener
Component lgsuliri FocusListener

3 W30 Ane InsuRewing ListSelectionListener

property vweglu component wasw wu foanues label PropertyChangelListener
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component.addXYA_.istener(an instance of
XYZLi1stener)

where XYZ 1s the type of event e.g.

// MyButtonLister & MyWindowListener are defined
// somewhere

aButton.addActionListener(new MyButtonListener());
aFrame.addWindowListener(new MyWindowListener());

aButton.addActionListener(new ActionListener() {
// anonymous i1nner class

public void actionPerformed(ActionEvent e) {
// code to be executed

}
P
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INNER CILASS

//An example of using an 1nner class. public
class MyClass extends Applet {

someObject.addMouseListener(new MyAdapter());
class MyAdapter) extends MouseAdapter {

public vord mouseClicked(MouseEvent e) {

/7Event listener implementation goes here

} fod pamiimivlider extends adapter
+ vlrsaunsn eXtend amsdunidomisls
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ANONYMOUS INNER CLASS:
liisieaiitanand

//An example of using an anonymous inner class.
public class MyClass extends Applet {

someObject.addMouseListener(new MouseAdapter() {
public void mouseClicked(MouseEvent e) {

/7Event listener implementation goes here

3 o6 mwoolUsunsufivans event odlnsnu

objec’r i Gl
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= ActionListener

+ Handles buttons and a few other actions
» actionPerformed(ActionEvent event)

= CaretListener

+ when caret (cursor position in a text
component) changes

» caretUpdate(CaretEvent event)

»ChangeListener

» when the object registered changes
» stateChanged(ChangeEvent event)
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»ComponentListener
+ Handles moving/resizing/hiding GUI objects

®» componentResized(ComponentEvent event)
®» componentMoved(ComponentEvent event)

» componentShown(ComponentEvent event)

®» componentHidden(ComponentEvent event)

»ContailnerListener

+ when component added or remove from a
container
®» componentAdded(ContainerEvent event)
» componentRemoved(ContainerEvent event)
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= DocumentListener

+ when the content of the document changes
» changeUpdate(DocumentEvent event)
» InsertUpdate(DocumentEvent event)
» removeUpdate(DocumentEvent event)

» FocusListener

+ Detects when controls get/lose keyboard focus
» focusGained(FocusEkEvent event)
®» focusLost(FocusEkEvent event)

= ltemListener

+ Handles selections in lists, checkboxes, etc.
» 1temStateChanged(ltemEvent event)
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»KeyListener (KeyAdapter)

+ when user is typing at keyboard
» keyTyped(KeyEvent event)
» keyPressed(KeyEvent event)
» keyReleased(KeyEvent event)

= L 1stDataListener

» when the content of the list changes
» intervalAdded(ListDataEvent event)
» intervalRemoved(ListDataEvent event)
» contentChanged(ListDataEvent event)

2110443 HCI: Event Handling C.Patanothai 21




Computer Engineering - Engineering - Chulalongkorn University

=L 1stSelectionListener

+ when selection is changed
# valueChanged(ListSelectionEvent event)

»MouselL i1stener
(MouseAdapter/Mouse lnputAdapter)

+ when mouse is used

‘. mniicalCls~rlrad f\MAa |oo|:\ iant eve N+
|||UUOC\/. .\JT\CU\|V|UUOC VTIililuLu T©TVCT |L}

®» mouseEntered(MouseEvent event)
®» mouseExited(MouseEvent event)

» mousePressed(MouseEvent event)
» mouseReleased(MouseEvent event)
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= MouseMotionListener

+ Handles mouse movement
®» mouseDragged(MouseMotionEvent event)
®» mouseMoved(MouseMotionEvent event)

»MouseWheelListener

= when mouse-wheel is rotated
» mouseWheelIMoved(MouseWheellEvent event)

» PropertyChangeListener

» propertyChange(PropertyChangeEvent event)
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»\WindowListener
®» windowOpened(WindowEvent event)
®» windowClosing(WindowEvent event)
» windowClosed(WindowEvent event)
B windowlconified(WindowEvent event)
®» windowDeiconified(WindowEvent event)
» windowActivated(WindowEvent event)
» windowDeactivated(WindowEvent event)

»=\WindowFocusListener

» windowGainedFocus(WindowEvent event)
» windowLostFocus(WindowEvent event)

»>\WindowStateListener
» windowStateChanged(WindowEvent event)
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1

*>action event madeglsh action iy
componet wunotu, donwy, na Enter lu

textfield
*aq.50 actionPerformed 1wl listener oo

2 e

>http://java.sun.com/docs/books/tuto

rial/uiswing/examples/events/index.h
tml
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> 5o keyboard pnlvi
> soioyn
»unicode (key-typed event)
* na 3o Unoa Ju (Key-pressed/key-released)
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e ——

Listener Adapter class (if any) | Registration method
ActionListener addActionListener
AdjustmentListener addAdjustmentListener
ComponentListener ComponentAdapter addComponentListener

ContainerListener

ContainerAdapter

addContainerListener

FocusListener FocusAdapter addFocusListener
ItemListener addltemListener
KeyListener KeyAdapter addKeyListener
MouseListener MouseAdapter addMouselListener
MouseMotionListener | MouseAdapter addMouseMotionListener

TextListener

addTextListener

WindowListener

WindowAdapter

addWindowListener

C.Patanothai
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>http://java.sun.com/docs/books/
tutorial/uiswing/events/index.html

> iooghy
>http://java.sun.com/docs/books/

tutorial/uiswing/examples/events/
index.html




