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\Agenda
< Homework
< Focus events
<+ Window events
+ Keyboard events
< Mouse events
<« Menus
< Event queues
< Custom events
+ Home assignment

\Focus Events

<+ A component has the focus when it can receive
keystrokes

< Only one component can have focus at atime

< A component loses focus when another
component gainsfocus

+ Focus can be gained by clicking inside the
component

+ Tab key moves focus among al the components

+ Focus Events are useful for error checking
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\Focus Event Handlers

« Implement interface FocusLi st ener

<+ The interface includes methods
voi d focusGai ned( FocusEvent e)
voi d focusLost (FocusEvent e)

<+ FocusEvent classhasan access method

bool ean i sTenporary()

+ FocusEvent classisderived from
Conponent Event , which class has an access
method:

Conponent get Conponent ()

\\M ndow Events

< A window isactivewhen it can receive
keystrokes (hasahighlighted title bar)

+ Only onewindow can be active at atime
< A window isiconified when it is minimized
toanicon

+ Example: animation in awindow makes
sense only whilewindow isnot minimized

\\M ndow Event Handlers

< Implement interfaceW ndowLi st ener

+ Theinterface includes methods
voi d wi ndow(pened( W ndowEvent e)
voi d wi ndowd osi ng( W ndowEvent e)
voi d wi ndowC osed( W ndowEvent e)
voi d wi ndow coni fi ed( WndowEvent e)
voi d wi ndowDei coni fi ed( WndowEvent e)
voi d w ndowAct i vat ed( W ndowEvent e)
voi d w ndowDeact i vat ed( W ndowEvent e)
+ W ndowEvent class has an access method
W ndow get W ndow( )
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\Keyboard Events

< Events handled:
— A key ispressed
— A key isreleased
— A key istyped (combination of the two above)
< Distinction between Virtual Key Codes of keys
pressed/rel eased and Characters typed
+ Virtua key codesidentify akey on the keyboard

(defined in KeyEvent class)
o VK_A...VK_Z,VK_0...VK_9, VK_COMMA,...
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\Keyboard Events (cont.)

+ Characters identify actual characters typed
*A...Z a..z0..9 Comma, ...
<+ Example: a typed means the same as
+ VK_A pressed
+ VK_Areleased
<+ Example: A typed means the same as
+ VK_SHIFT pressed
«+ VK_A pressed
* VK_Areleased
+ VK_SHIFT released

\Key Event Handlers

<+ Implement interfaceKeyLi st ener

+ Theinterface includes methods
voi d keyPressed(KeyEvent e)
voi d keyRel eased(KeyEvent e)
voi d keyTyped(KeyEvent e)
+ KeyEvent class has access methods
bool ean i sActi onKey()
int get KeyCode()
char get KeyChar ()
static String getKeyText (int keyCode)
static String getMdifiersText(int nodif)
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\Key Event Handlers (cont.)

+ KeyEvent classinheritsfrom

| nput Event classthat hasthefollowing
access methods (applicable to Mouse
Events also):

int getMdifiers() (returnsabitmask)

bool ean i sAl't Down()

bool ean i sCont r ol Down()

bool ean i sMet aDown()

bool ean i sShi ft Down()
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\M ouse Events

<+ Not AWT button clicks or menu selections
(handled by components themsel ves)

+ Mouse events are needed for more complicated
situations like mouse drawing, changing cursors

+ Discreet mouse eventsinclude
— Pressing/releasing amouse button

— Clicking amouse button (combination of the two
above)

— Entering/leaving acomponent

\Mouse Events (cont.)

< Motion mouse events include
— Moving mouse
— Dragging mouse
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\Mouse Event Handlers

« Implement one or two interfaces
Mouseli st ener and
MouseMbt i onLi st ener

« MouselLi st ener interface includes methods
voi d nousePressed(MuseEvent e)
voi d nouseRel eased( MouseEvent e)
voi d nouseEnt er ed( MouseEvent e)
voi d nouseExi t ed( MouseEvent e)
voi d noused i cked( MouseEvent e)

\Mouse Event Handlers (cont.)

« MouselLi st ener interface includes methods
voi d nouseMved( MouseEvent e)
voi d nmouseDr agged( MouseEvent e)
+ MouseEvent class has access methods
Poi nt getd i ckPoint ()
int getX()
int getY()
int getdickCount() (single double, triple..)
bool ean i sPoupTri gger () (leftbuttonin Windows??)

\M ouse Test Example

+» Draw asquare on aclick
+ Eraseonadouble-click
» Move a square when dragged
+ Change mouse cursor when it isinside a square
« Cursor shapes:

+ DEFAULT_CURSOR (an arrowhead)

+ CROSSHAIR_CURSOR

+ HAND_CURSOR

+ TEXT_CURSOR

+ WAIT_CURSOR (an hourglass)
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\AWT Menus

+ A Menu consists of
— Menu Bar (class MenuBar)
— Pull-down Menus (class Menu)
— Menu Items (class Menul t en)
— Submenus (class Menul t em)

\Menu and Menultem classes

« ClassMenu
— Menu(String |abel)
—void addMenul tem(Menultem item
— voi d addSeparator ()
—void insert(String |abel, int index)
—void insert(Menultem nmenu, int index)
—void insertSeparator(int index)
—void renove(int index)

% ClassMenul t em
— Menultem(String | abel)

\Advanced Menus

« Check Box Menu items
— Use CheckBoxMenyl t emclass
— Implement | t enLi st ener interface
— Methodi t enfSt at eChanged() iscalled when the
menu item is checked/unchecked
« Popup menus (floating menus)
— UsePopupMenu class

— Add menu items and listeners as usually
— Call popupMenu. show( conponent, x, Yy) to
display the popup menu
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\M enu Test Example

<+ makeMenu () method is used to avoid the
following tedious menu creation process
Menu m = new Menu(“Edit”);
Menultem mi = new Menul ten(“Undo”);
m add(mi);
ni . addAct i onLi stener(this);
m = new Menul ten(“Redo”);
m add(m);
m . addAct i onLi stener (this);

nmenuBar . add(m ;

\Advanced Event Handling

<+ Multicasting - registering a single event source
with multiple listeners
« Consuming Events
— Consuming is used to intercept an event beforeitis
passed on to proper listeners
— For the component and all the registered listenersit
looks asif the event never occurred
— Inorder to trap an event, add event listener to the event

sour ce component itself and after desirable action call
consune() method for AWTEvent class to stop

further propagation of the event

\Event Queue

<+ Event Queue isaseries of AWT events converted
by AWT from operating system level eventsand
placed into a queue

+ AWT aso
— Fetches events from Event Queue
— Locatesthe listener object(s) for an event
— Callsthe appropriate listener procedure for that event

+ For performance reasons some eventsin the queue
can be combined or replaced with a newer event.
Thisis applicable to move and paint events
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\Event Queue API

+ AWTEvent peekEvent ()
— returns areference to the next event
+ AWEvent get Next Event ()

— same as peekEvent() but also removes the event
from the queue

+ void post Event ( AMEvent evt)
— places anew event into the queue

\Custom Events

« |norder to use custom events, anew event class
(inherited from AWTEvent) needs to be created

+ Objects of the custom event class have to be
inserted into the Event Queue by the custom event
source

+ Also, apr ocessEvent (AWrEvent evt)
method needs to be implemented in the custom
event source to identify and dispatch custom
events

« Custom Event Example

\Homework Assignment

+ Create a menu driven ShapeBox application
<+ Menus:
— Shape
« Circle, Rectangle, Square, Triangle, Exit
— Move
« Left, Right, Up, Down
— Scale
« Inflate, Deflate

+ Advanced: create a popup Move/Scale menu
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