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Java is truly exceptional because it offers many supports to the programmers one
offering in the sense is A W T package. AWT package helps a programmer to develop
window programs very convenient conveniently and we have discussed about many
features those are there in a AWT package and today we are going to discuss on more
important possibly to my understanding is very important one features it is called the

event handling.

So, today our topics basically to discuss about event handling mechanism in Java, this is
essential for any window based program development, now first we will discuss about

the concept of event.
(Refer Slide Time: 01:08)
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@ What is Event?

Events are the most significant thing in any user interface design, where
users can interact with a piece of hardware or software to perform a
specific operation. In fact, events add life to an interface.
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And as we know exactly what is an event in fact, in the context of any program
execution. So, as we know we are already familiar to few things about say applets and as
we see in case of applet there is a keyboard like right and then the applet contains say

calculator applet it contains a key now that key can be typed or key can be pre pressed.



Now whenever key can be pressed then it will basically sense that which key has been
pressed. Similarly, if we move a mouse and then point a mouse on a component like say
button then and then the button is clicked, then the event is occurs in the sense that
button has been clicked and then for this event there will be some execution and then

system will do something whenever a user clicked a button.

Now, this basically is an event look like, now so for the graphical leisure interface is
concerned even it is look like this, but event has more many implications in many
application areas. For example, when you are driving a car or a driver there are many
things are to be controlled and actually whenever driver wants to control for example, to
break a car. So, basically an event recreates similarly if we accelerates then another event

is created.

Now, in case of driving a car at the same time many events can be generated can be
triggered, then the car has that machineries the mechanism by which all the events which
occurs at any instant at any moments can be handled. So, there is basically handling the
events by means of some hardware mechanism or by means of some software

mechanism.

So, event handling possible in Java is basically manage the event using some software

mechanism and that is also particularly in the context of GUI.
(Refer Slide Time: 03:31)
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@ An event and its consequence

Example

When we click on the “Click Me!" button an event is generated; this event, for
an example, displays a frame showing a message.
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Now, here exactly this is a small example that you can see as you see here this is one
frame or you can say a plate which contains a button which is a Click Me. Now if the
user click this button then what will happen automatically the system can sense that user
has clicked a button and then it pop up a message another frame may be which is shown
here. So, it is basically the event which may be triggered by the user and corresponding

to the event there will be some action that will be performed by the system.
(Refer Slide Time: 04:12)
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@¢vent types

Foreground events

Those events which require the direct interaction of a user. They are generated as
consequences of a person interacting with the graphical components in GUIs. For
example, clicking on a button, moving the mouse, entering a character through
keyboard, selecting an item from a list, scrolling the page, etc.

Background events

Those events that do not require any direct interaction of a user are known as
background events, Operating system interrupts (due to hardware or software) are
the example of background events.
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So, this is the idea about the events so for the event different types of events are
concerned there are two all the events can be categorized into two broad categories they
are called the foreground event and background event. The events that we are going to
handle or discuss, this is in the context of graphically or interface is called the

foreground event.

On the other hand there are some events occurs in our computing system allow it they
are called the background event like operating systems handles background event
whenever press say any start button or alt tag alt tol delete or there is a some response
from the timer or some other software when it is executing it faces some execution errors
divide by 0 errors like it basically causes some interaction we say and this interaction is
basically triggering an event and corresponding to the event system know exactly what to

do. So, this is called the background event.



Now, we will discuss mostly the foreground event and in Java what are the event

handling facilities that is most important.
(Refer Slide Time: 05:19)
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@ pifferent sources of events

Event Source Description

Button Generates{actioin 6VErs when the button is pressed,

Checkbox Generate 5 when the check box is selected or deselected.

Choice Generate eventswhen the choice is changed.

List Generate ats when an item is double-clicked; generates
m is selected or deselected.

Menu ltem Generates{ i tverits when a menu item is selected; generates item
events when a checkable menu item is selected or deselected.

Scrollbar Generates|adjustment events when the scroll bar is manipulated,

Text components

Window Generates/window events when a window is activated, closed,
deactivated, deiconified, iconified, opened, or quit.
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Now, in the context of graphical user interface as we know a container may contains
many components here I have listed whatever the main components are possible that is

in GUI like button, checkbox, choice and all these things are there.

Now, so, here whenever a button is there this is basically button, checkbooks, choice all
these components are created as a source of event, that mean event can be generated
from this points only. A event can be generated from the scrollbar and event can be
generated from the list item, an event can be generated from the checkbox like this. Now
whenever a particular source of event is excited; that means, triggered then that basically
the automatically one program that is there in the Java system which basically watch that

whether any event occur in any component or not.

Whenever it says that some event has been triggered has been occurred, then it generates
one event and there are many events corresponding to the many different components.
For example, as we see in this slides from the bottom if it is a source it generates action
events. Similarly if it is the list then also it is action event wherever it is a check item or
choice the events that is generated automatically is called the item events likewise

scrollbar it is called the adjustment event or text field it is for the text event.



(Refer Slide Time: 06:52)

o_Evenf «and Component relation *

Event Name Companent
Button
ActionEvent List
Menultem
Checkbox
ItamEvant Foks
CheckbaxManultem
List
¢ @ [When Is hidden, )
ContainerEvent Contalner{When & component is added removed to/fram a container.)
AdjustmentEvent Serallbar
TaxtEvent TaxtFisld (When value in a textfield s changed)
ForusEvent When galn or koose facus,
WindowEvant When a window s activated, closed/deactivated
KeyEvant When an input is done from keyboard to 8 component
MouseEvent When mouse is clicl a o -
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What I want to say is that all the events are basically categorized according to that here.
So, what are the possible events that is possible in a GUI is listed here, as you see action
event, item event, component event and then container event, adjustment event, text

event focus, event windows event key event and mouse event.

The last two events are very much important because usually user gives many event |
mean creates your creates many events using these two device devices namely keyboard
and mouse. So, if the event is generated by the keyboard it is called the key events, if the
event generated by the mouse it is called the mouse event and you note that they are not
exactly the component, but they can interact with the component that is the thing what |

want to me mention here.

And all the action items for example, related the button, list and then menu items like
this similarly item event is related to checkbox, choice, checkbox or checkbox menu item
list like this. Now this list is very important you should know that which is the name of
the event corresponding to the which is the source, this slight in this is very important
and you should have the complete familiar about because the event that I have mentioned

is created by particular class which is defined in AWT package.



(Refer Slide Time: 08:19)
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@¢vent handiing concept in Java

+ A source generates an event and it goes to onc or more listeners,
+ Inother words, a listener is watchful o receive an event.
* InJava, events are supported by java.awt.event package.

+ Java provides several classes and interfaces to handle several events.

Note:
I Java, there is an abstract superclass called InputEvent for all component input
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Now, I am going to discuss about what are the different classes and interfaces those are
possible in an event. In nutshell what I want to mention here is that a source like say
button or a checkbox or any window whatever it is there can generate an event and
whenever there is an event occurs it goes to listener items. Now, therefore, we should
have the two things in your mind, that event and correspond to event the listeners now

what exactly the listener it is.

Now, event will be triggered by the user and then there should be some mechanism by
which if an event occurs any time at any moment it should be listened by someone else.
So, listener is another what is called the object I should say which basically listens to any

event if it occurs at any instant anywhere.

Now, so there is a listener is watchful to receive any event if occurs in the device in any
windows elements. Now in Java all these events are basically; that means, that the see
basically whenever a source the source can create an event. So, it basically create an
object actually, the object is of type event and those object is defined I mean type of the
object is basically event, this is defining java dot awt dot event is a class, so there

everything is defined there.

Now, here the most important thing so for the java dot awt package is concerned is that

all the classes and interfaces which are basically responsible for either creating event



whenever a source is interacted by user or whenever an event is created is listened by the

listener.

So, these two things; that means, the event creation and then listening an event is
basically handled by two items in the Java, that classes and interfaces which are defined

in java dot awt package.
(Refer Slide Time: 10:24)
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@ Classes for event handiing

Class Description
ActionEvent A semantic event which indicates that a companent-defined action aceurred.
AdjustmantEvent The adjustment event emitted by Adjustable objects like Serollbar and ScrollPans.
AWTEventListenerProxy A class which extends the EventlstenarProxy m:lﬂ;‘i’: for adding an AWTEventListener for a specific avent
CamponentAdapter An abstract adapter elass for receiving component events
A low-Jevel event which indicates that a companent maved, changed size, or changed visibility (also, the root class
Co ntEvent
iemperaniinl for the other component:level events).
ContainerAdaptar An abstract adapter elass for receiving container events.
A low-level event which indicates that a container's contents changed because a component was added or
ContainerEvent ged pon
removed
FagusAdapter An abstract adapter class for recelving keyboard focus events
FocusEvent Alow-level event which indicates that a Component has gained or lost the input focus.
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Now, I will discuss first about event handling class truly there are many different type of
events possible and according to these events each events there are different classes are
there. Now for example, there is one class called action event, now action event is class
basically responsible to hand to create any action event. Now action event occurs
because of the button, because of the checkbox, because of the choice like this one. So,

as we have already discussed that this is a different event from this different source.

Now, here again this is continue or adapter, this is another type of event that occurs from
the container itself if there something changes happens or that means, any event is

triggered there.



(Refer Slide Time: 11:01)

O Classes for event handling

| Class Description
Higrarel ndsddapter An abstract adapter class for receiving ancestor moved and resized events,
HiararchyEyant An avent which Indicates a change to the Componant hierarchy to which Companent bakongs.
InputEvent The roat event class for all component-level input events.
InputMethodEvent Input method events contain infermation about text that is being composed using an input method.
InvocationEvent An event which executes the run] method on a Runnable when dispatched by the AWT event dispatcher thread,
emEvent A semantic event which indicates that an item was selected or deselected.
KayAdaptar An abstract adapter class for recelving keyboard events.
FKayEvant An event which indicates that a keystroke occurred in a component.
MouseAdapter An abstract adapter class for receiving mouse events,
MousoEvent An event which indicates that a mouse action occurred in a component.
MeusaMationAdapter An abstract adapter elass for receiving mause mation events.
MousaWheelEvent An event which indicates that the mouse wheel was rotated in a component.
PaintEvent The companent-level paint event,
Tautbyent A semantic avent which Indicates that an object's text changed,
WindowAdapter An abtract adapter class for recenving window events,
WindowEvent A low-level event that indicates that a window has changed its status.
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So, likewise there are few more classes also here and I have listed all the classes that is
for your information and I should advise you to go through all the classes those are there
which basically causes an event. And whenever you are whenever dealing with a
particular elements particular components, then corresponding to that particular
components which event may occurs and corresponding to that event which class is
responsible that information you should have, so that you can do all the programming

correctly and effectively. So, these are the classes that I have already listed here.

(Refer Slide Time: 11:35)

@ Classes for event handling : ActionEvent

An ActionEvent is generated when a button is pressed, a list item is double-clicked, or a menu tiem is selected. The
ActionEvent class defines four integer constants that can be used 1o identify any modifiers associated with an action
event:

ALT MASK, CTRL MASK, META MASK, and SHIET MASK.

In addition, there is an infeger constant, ACTION PERFORMED, which can be used to identify action evenis

Here, src is a reference to the object that generated this
event. The type of the event is specified by type, and
its command string is cmd. The argument modifiers
indicates which modifier keys (ALT, CTRL, META,
andior SHIFT) were pressed when the event was
generated. The when parameter specifies when the
event oceurred. The third constructor was added by Java
2, version 1 4

Constructors

+ Ant Lype, 3tring
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Similar to the classes there are I will just discuss about ActionEvent classes those are
there is basically handling any ActionEvent which may occur whenever a user click a
button or a list item or menu item these are the things, so this is related to all this

components.

Now, the class details I do not want to discuss elaborately in this I have mentioned the
slides here I advise you to go through the slides read everything. And what I can say is
that for every class that is there in related to the handling event there is a constructor,
there is some constants involved and some methods involved and for this action event as
we see here in this slide 3 constructors are there and these constructor is basically as you

know the ActionEvent is automatically called.

So, there no need to call create any object explicitly; that means, if you click a button
automatically the action event object will be created and we have to just say exactly hold
these objects for our further processing we will demo we will illustrate the concept

clearly whenever we discuss some example.
(Refer Slide Time: 12:47)
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@ Classes for event handling : AdjustmentEvent \

An AdjustmentEvent is generaled by a scroll bar, There are five types of adjustment events, The AdjustmentEvent
class defines integer constants that can be used to identify them. The constants and their meanings are shown here:

Constants Definition
ek D] 1B 1 clicked iniide the scrall bay 1o decresse
5 valie
ENT) Thee st elocked amside the scroll bar o meresse its vlue.

The aladler was dragged

T O Thie bithom at the end o the sciod] has was clicked 1o decrease s value
THCREMENT] The biitto at thi o of the croll b was clicked 16 (ncrasss i vabes.
Definition

Constructor Methods

1t weturms the obyect that gemerated the event

Tl amous of the adjustenent eam be cbinined
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So, for this action event these are the constructors, apart from this constructors there are
only these constructors are there is no other methods and all these things for this action
event. Now this is the another AdjustmentEvent it is the event that is related to the

scrollbar item whenever user negotiated the scrollbar then this event occurs and also this



class deals with constants and then constructors only 1 constructor and 2 methods are

there.

(Refer Slide Time: 13:12)

OCIusses for event handling : ComponentEvent

A ComponentEvent is generated when the size, position, or visibility of a component is changed. There are four types of
component events. The ComponentEvent class defines integer consiants that can be used to identify them

Constants Definition

HIDDES The component was kadden

E1| Thie compouen was moved

CMPONENT HES]ZE0{The component was resized

COMPONERT SHOWM Thie componeit bocame veiible.

Definition

I seetures e component that peoerated the ovent

’ Constructor I ‘ Methods
‘omponentEvent (Companent sx gotio
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Now, ComponentEvent whenever some component is changed or component is resized
component is configured and all these things is there and so component event is involved
and these are the constructor there which is there in the ComponentEvent and then
constants also few constants as we have mentioned COMPONENT HIDDEN,
COMPONENT MOVED, COMPONENT RIZE, COMPONENT SHOWN.

Here component means a frame like, so if you resize a frame it basically trigger an event
if your component is closed there is a event occurs. So, corresponding to the event it is

basically these are some action that action can be listened by some listener objects like.



(Refer Slide Time: 13:51)

@ Classes for event handling : ContainerEvent

AContai Is 1 when a comp 15 added 1o or removed from a container. There are two types of
container evenis.

Constants Definition

COMPONENT ADDED] The componeat was added

OMPONENT REMOVED The component was removed

Methods Definition
Constructor aatchi1a [ & reference 1o he component that was added 1o o
ContainerEvent (Component sre, int typs, Compon 0 AR emoned fiom the coetuser
: = e ([ a reference 1o the coutainer th this

o
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Now, so like this the container in event is also there, a container is similar to the
component. So, here either container can be added or container can be removed,

whenever we close that event occurs, whenever we open that time it will occur if the like

this.

(Refer Slide Time: 14:07)

@ Classes for event handling : FocusEvent

AF s | when  comp gains or loses inpat focus,

Constants Definition

The componen bus boen focwsed

ET] The component Jost its focus.

Constructors

Definition

nent { ) |To detemme ibe oiher component

ary( )] Iisdscates af this focus chasge is empormry
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The FocusEvent is basically whenever there is a focus say keyboard needs to be focused
like whenever some event that has to be listened to like this. So, FocusEvent is there, it

has few values constant it is called and then constructors and methods.



(Refer Slide Time: 14:24)

OClosses for event handling : InputEvent

The abstract ¢lass Inp t 1s  subcluss of Comp and 15 the supercluss for comy mput events, lis
subclasses are KeyEvent and MouseEvent.

Constants
ALT MASK
ALT GRAPH MASK
T ethods Definition
2 MK } Int gotHodlelars ()] To obtan a vahue that contain ol of the crigml modifer lags

BT

CTRL MASK

HETA MASK

SHIFT MASE

NOTEL ONLINE DEBASIS SAMANTA

ITKHARAGPUR CERTIFICATION COURSES Lo
IIT KHARAGPUR

"\\} } ” }.

And then InputEvent is basically is a super class, is a super class of that KeyEvent and
MousEevent which we are going to discuss shortly and this is the two most important

event handling mechanism by which the key and mouse can be controlled.

(Refer Slide Time: 14:35)

@ Classes for Event Handling : ItemEvent

An ItemEvent is generated when a check box of a list item is elicked or when a checkable menu item is selected or
deselected.

Constants Definition
DESE

TED The user desclecied an it

SELECTEDY The user selected an ilem

Constructor

ItesBvant {Itemdaloctable sre, int type, Object entey, int atate)

Methods Definition

et ltem{ )[Hcan be used to ol fevence i the inem ikl wied an event

1t cans b nised 0 obtam a refirence to the MemSelectable object tat
[genrated an event

1t retoms the state change (Le., SELECTED or

[DESELECTED) fox the event

tablaf )

getstatechanga| )
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An ItemEvent is also, ItemEvent is related to the menu items or list or checkbox and
dealing with this and this is this class contain some constants constructors or method

which has been mentioned in the slides.



(Refer Slide Time: 14:52)
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@ Classes for Event Handling : KeyEvent |

AKaeyEvent is generated when keyboard input oceurs,

Constants Definition
HE SEDIT

Tuis event i penernied when ay ey s prevsed

AED| This even! m genaraiod wh

EEY TYPEDThis event is generaled when  charscter is genmated

‘ Constructor
KayEvant (Componant sre, Int typs ) whon, int e
I

HopChar | )| 1 ot the charsctor that was cetered

‘ Methods

Definition ‘

it gotKeyCode [ )| I retms e key code
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And then KeyEvent; KeyEvent means whenever there is a KEY PRESSED or there is a

KEY RELEASED or just typing a key. So, these are the three things that may occur they
are called modifiers. So, whenever I am have the things is say per either KEY PRESSED
or KEY RELEASED or KEY TYPED, this event is generated. And for this event there
are two constructors as they see here the two constructor has the different parameters all
those parameters has their own meaning, say components source means from which
component it occurs because there may be more than one component in a program, it is

(Refer Time: 15:29).

And integer type means what type of component, whether KEY PRESSED or KEY
RELEASED or key typing long event means, it is at what time that event occurs and
integer modifiers means what is the modifier mode actually and integer code; that means,
what is the character that can be coded from this KeyTypes and a character key if it is a

KeyType like this one.

So, these are the different what is called the parameters that is there in the constructor,
what I want to say is that whenever one key press is occurs all these values are basically
pa initialized; that means, object is created means all these values actually and those

values are very important to use in our program.



(Refer Slide Time: 16:05)
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@ Classes for event handling : MouseEvent \

AMouseEvent is generated when mouse input ocours

Constants Definition

MOUSE CLICKEDITh used clckod the mome

e dragped the moise

EREC Th mitine cabered 4 ccanponest
char getKoyChar () | 1 petems dhe charscier thai was cetered
TTE0 The moing eited from & composen

qotKayCosda | )| I potears the key coda

‘ Methods

Definition ‘

MIVED] The mouss moved

MOUSE PRESSEDThe mouse was pressed

Y Thee mouse was released

L The mouse wheel was moved (Java 2, v1.4)
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Now, MouseEvent like this KeyEvent, MouseEvent has new constants as we have

mentioned in a MOUSE CLICK, MOUSE DREGGED, MOUSE ENTERED, MOUSE

EXITED, MOUSE MOVED, MOUSE RELEASE, MOUSE PRESSED MOUSE

WHEEL; MOUSE WHEEL is for the three button mouse actually.

Now, so, these are the things that may happen; that means, the out of many types. So,
anyone of this things related to the mouse may occurs and those things can be handle and
there are two methods I get KeyChar and then get KeyCode these are the basically if you
select one character, then which is the get key all these thing can be selected and can be
obtained. And it has only 1 constructor as the name of the constructor is MouseEvent
same as the name of the class and the different parameters that is there in the constructor

it is there.

So, these are the constructor means these parameters can be generated automatically
whenever event occurs and then the value. For example, if you want to note that at what
time mouse has been clicked I can get it from the long win. So, win value gives you that
if there is a MOUSE CLICKS, a MOUSE PRESSED or MOUSE RELEASED then at
the what is the time. So, these are the very important information that can be obtained
intake seen to eye; that means, in which location in the component the mouse has been

clicked or released those kind of things are there.



(Refer Slide Time: 17:39)

@ Classes for Event Handling : TextEvent

Instances of TextEvent class describe text events. These are generated by text ficlds and text areas when characters are
entered by a user of program.

Constants Definition
TEXT VALUE CHARGED “}ﬂ"ml‘ﬂ.ﬂq 1 e text |\I||m¢u|
Constructor
TextEvent (Object src, int type)
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So, thus values are variations here whenever we have to process the event and TextEvent
is related to the handling the text filled area. So, it has only one values TEXT VALUE
CHANGED or not and then is it true or false like and it has only 1 constructor that the

constructor is basically what is the source and what is the type of the things there?

(Refer Slide Time: 17:55)

@ Classes for Event Handling : WindowEvent

A WindowEvent is generated when window container get some changes.

Constants Definition

WINOH

Constructor

VATEOf Thes evvent is pemerated whem any key bs previed

dow_are, Eyps, Window other)

Wi L E0 Then evest i pemserated whes anry kiey is released

WINDOW CLOS 90 Than evemt is genseratid whea o chanscter 1 peacrated
WIRDOW CEACTIVATED The window was desctivated

WIRDOW CETCONTFTEN The window was dnconified
Methods Definition

gotMirudens | {1 pots the Window objest that peosrated the cvest

WINDOW GAINED FocusfThe windw giisel mpet focs

WINCOW _1CONIFIENThe window il

Lnchone |1 pefumms e opposite Windorw obiect
WENDOW LOST rocuasdThe window loil inpl focia

o |} |1 peturms i deiails before modification
WINDO OFENED|The window ws openad

ot ewdtate |} reners the medifbonsn detuls

WINDOM STATR CHANGEN The stabe of the window chasged
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And this is a last one class that is there it is called the WindowEvent it has also few
constructor and then constants methods all these thing related to this one. Now, related to

this classes so far the event handling is concerned whenever an event occur the event of



any type of the class which I have discussed an object of that type will be automatically

created that is all.

Now, this is so, far the event so event occurrence is concerned. Now there is a for every
event there should be certain what is called the consequence now this consequence like
event generation it is not automatic. So, user has to mention that what is the consequence
or what is the action that should be corresponding to an event. So, interface basically
gives programmer facility to define their actions for every what is called the events

occurrence.

(Refer Slide Time: 18:54)

@ Interfaces for event handling

Interface Description
Actionlistener The listener interface for receiving action events,
Adlusimontlistenar The listener interface for receiving adjustment events,
AW TEvantl The listener interface for recelving notification of events dispatched to objects that are instances of

Companent or MenuComponent or their subclasses.
MR i The listener interface for receiving component events,
Containerlistener The listener interface for receiving container events.

F I 4 The listener interface for recelving keyboard focus events on a componant.

HigrarchyBoundsListaner The listenes interface for receiving ancestor moved and resized events.
Hiararchylistanor The listener interface for receiving hierarchy changed events
InputMathodListener The listener interface for receiving input method events,
L
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Now, here the different interfaces are there in those are defined already in the Java dot
AWT package as you know interface is basically in there is method is there, but a
methods are abstract. So, we have to implement the methods, we have to define the
methods according to our own need; that means, if this event occur then what will be the

action the consequence that you have to discuss.

So, using this interface co object you will be able to create our methods provided that we
know the name of the methods which are to be defined precisely corresponding to each

event.



(Refer Slide Time: 19:36)
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@ nterfaces for event handling : ActionListener

This interface defines the act fonPerformed { ) method that is invoked when an action event occurs

Methods
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Now, like say action listener is an interface only the method it is there action performed
ActionEvent a e. So, that is basically which action event that is the object automatically
created we have to pass an argument to that and then action perform interface will be

defined accordingly.

(Refer Slide Time: 19:53)

@ Interfaces for Event Handling : Adjustmentlistener

This inferface defines the adjustment Va lueChanged { ) method that is nvoked when an adjustment event occurs.

4 adjustmentvaluschanged (AdjustsentEvent ae

Methods {
}
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And then the adjustment listener is basically the method is there value change that needs

to be defined by the programmer.



(Refer Slide Time: 19:59)
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@ nterfaces for event handling : ComponentListener

This nterface defines four methods that are invoked when a component is resized, moved, shown, or hidden

Methods

Note: The AWT processes the resize and move events. The comp Resized( ) and comp Moved( ) methods are provided
for notification purposes only.
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The component listener has many methods like ComponentResize, ComponentMoved,

ComponentShown, ComponentHidden and those methods are needs to be implemented.
(Refer Slide Time: 20:08)

o —
@ nterfaces for Event Handling : Containerdistener

This interface contains two methods, When a component is added to a comainer, componentAdded( ) is invoked, When a
component is removed {rom a container, componentRemoved( ) is invoked.

thods
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Similarly, container listener it has only 2 methods ComponentAdded and
ComponentRemoved, this has to be considered and then object that has to be passed is

basically container event.



(Refer Slide Time: 20:21)

@ nterfaces for event handling : FocusListener

This inferface defines two methods. When a component obtains keyboard focus,
focusGainedy( ) 1s mvoked. When a component loses keyboard focus, focusLosti )
is called.
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And then focus listener the object that has to be passed as a focused it event; that means,

this listener related to the FocusEvent.

(Refer Slide Time: 20:33)

@ nterfaces for event handling : temistener

This interface defines the | temStateChanged( ) method that is invoked when the state
of an item changes,

Methods |

itematateChanged {temEvent o)
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And then FocuGain or FocusLost is a method and then item listener is the focus change

is the method needs to be mod overwritten.



(Refer Slide Time: 20:39)

o Ve
@ nterfaces for event handling : KeyListener

This interface defines three methods. The keyPressed( ) and keyReleased{ ) methods are invoked when a key is pressed and
relensed, respectively. The key Typed( ) method is invoked when a character has been entered,

void keyTyped (ReyBvent ke
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And then key listener is the keyPressed or keyReleased or keyTyped, these are the three I
mean methods that user can modify in their program. So, there according to keyPressed
what will be the action, according to the keyRelease what will be the action, if a key is
typed then what will be the action like this one. So, method can be customized by the

programmer according to their needs.
(Refer Slide Time: 21:01)
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@ nterfaces for event handling : Keytistener

This interface defines five methods. 1f the mouse is pressed and released at the same point, mouseClicked( ) is mvoked. When
the mouse enlers a component, the mouseEntered( ) method is called. When it leaves, mouseExited{ ) is called. The
mousePressed( ) and mouseReleased( ) methods are inveked when the mouse is pressed and released, respectively,

Methods

id mouseClicked {Nouse
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KeyListener is another important or listener is there it has method mouseClicked,

mouseEnter, mouseExited, mousePressed and mouseReleased those methods are needs to
be modified.

(Refer Slide Time: 21:13)

@ Inierfaces for event handling : MouseMotionListener

This interface defines two methods. The mouseDragged( ) method is called multiple times as the mouse is dragged. The
mouseMoved( ) method is called multiple times as the mouse is moved

Methods
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And mouseDragged and mouseMoved also are the two another interface method.

(Refer Slide Time: 21:6)

_OInterfuces for event handling : Mouseheellistener

This interface defines the mouse WheelMoved( ) method that is imvoked when the mouse wheel is moved.

} Methods I

veld mouseihas lMoved (Nousolhen] Event )
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MouseWheel listener the 3 button mouse you know so the mouse will so mouse will

have the mouse wheel method is the listener here.



(Refer Slide Time: 21:25)

mlnierfuces for Event Handling : TexiListener

This interface defines the textChanged ( ) method that is invoked when a change occurs in a text arca or tex! field

void textChanged (TextEvent te)

’ Methods
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And text listener only one with a textChanged.

(Refer Slide Time: 28:28)

@ nterfaces for event handling : windowfocustistener

This interface defines two methods: windowGainedFocus( ) and windowLosFocus( ). These are called when a window gains
or losses inpul focus,

Methods
void windowGainedFocus (WindowEvant wa)

vold windowLostFoous (WindouBvant we)

Note: WindowFocusListener wasadded by Java 2, version |4,
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WindowFocusListener it has two method windowGainFocus, windowLostFocus.



(Refer Slide Time: 21:34)
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@ Interfaces for Event Handling : WindowListener

This interface defines seven methods. The windowActivated( ) and windowDeactivated( ) methods are invoked when a window is
activated or deactivated, respectively. 1f a window is iconified, the windowlconified{ ) method is called. When 1 window is deiconified,
the windowDeiconified ) method is called. When a window is opened or closed, the windowOpened| ) or windowClosed( ) methods
are called, respectively, The windowClosing( ) method is called when a window is being closed,

Methods

ad (Wi ndowEvant wa)

woid windowbeact ivated (Wind

woid windowDeiconified (WindowEy
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And then window listener is a many method as we have mentioned windowsActivated,
windowClosed, windowClosing, windowDeactivated, ~windowDeiconified and

windowlIconified and windowOpened.

Now, these are the interfaces we have mentioned here and it is also not possible to
discuss each event classes and corresponding to each event classes what are the action or
listeners are possible because it is too time consuming you are advised to refer to some
materials, that is I have already mentioned in the first week of my lecture strikes where I
have given very a number of sources you can console all the sources to have the full

knowledge about it.

And that is this way you only you can learn much and much, but this is at the starting
point of course. So, at the starting point you should have the full concept about what are
the different classes are there to dealing with the inference, what are the different or

interfaces are there to generate the event consequence all these things are there.

How to the methods are everything that you can have in your repository in your disposal,
so that you can process then and accordingly the program can be written. So, I will give
you some examples so that you can understand about how the events can be handled

using this one.



(Refer Slide Time: 22:48)

|
@ ¢Event handling mechanism

1. Register the source(s) to receive notifications about specific type of events.

Each type of event has its own registration method. In general,
public void add<TypeListner>(<TypeLister 1>)

2. Implement the listener method(s) to receive and process these notifications,

-
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As the time is short I will not be able to cover all type of event source only mouse and

keyboard are the two events will be concerned. Now, anyway so what is the basic idea if
you have to write a program dealing with the event handling? So, there are only 2 steps
these are the very simple 2 steps in the first step that is called the registration procedure,

here basically we have to register and event listener.

So, here the idea about just simply in the if you use the applet programming then in the
init method you just add one method like public wait at type of listener whether it is a
action listener is a mouse listener or keyboard listener, key listener or like this one or
mouse motion listener whatever it is there. So, public void add say key listener; that
means, we are adding to key listener and what is the type of the object that it can handle
for example, action event for the key mouse event for the mouse these kind of things are

there so it is like this.

And then implement the listener method, so, if it is suppose action event then the method
that you have to implement with the key pressed, key down key released whatever it is
related to this one. Similarly if it is a add mouse listener is the listener interface; that
means, and then mouse event is the event occurs, then the we have to implement the
method like say mouse pressed, mouse drag, mouse release, mouse move whatever it is

there.



So; that means, what will happen if there is a mouse pressed, mouse clicked and
accordingly we have to write the listener method, so that it happens then what will be the
actions that I mean event corresponding to the event, what will be the action are to be
performed. So, that is not, so these are two things are there so registration and then
implementation. So, better some illustration is required, so that you can understand about

these two process.
(Refer Slide Time: 24:44)
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@ steps involved in event handling

1. User interacts a source and then the corresponding event is generated.

* Now the object of concened event class is created automatically and
information about the source and the event get populated within the

object.
_%1

NI

2. Event object is forwarded to the method of registered listener class.

+  The method is now get executed and returns.
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Anyway, so as you have just started summarizing this for fact is that whenever an event
occurs; that means, a user interacts any source like say button or any list or items
whatever it is there automatically to this there will automatically an event will be created.
And this event will be created corresponding to this event there are many other
information, since automatically stored in the objects and then event object is forwarded

to the listener method which is already registered in the program.

So, you can register as many as listener as it is possible or relevant so for your program
is concerned. So, we just have to do it and here is let us have some example so that you

can understand about the first I will discuss about handling mouse events.



(Refer Slide Time: 25:34)

@ Familiarize with the MouseEvent class

There are eight types of mouse events. The MouseEvent class defines the
following integer constants that can be used to identify them:

Mouse events Description
MOUSE_CLICKED The user clicked the mouse,
MOUSE_DRAGGED The user dragged the mouse,

MOUSE_ENTERED The mouse entered a component.
MOUSE_EXITED The mouse exited from a component,
MOUSE_MOVED The mouse moved.

MOUSE_PRESSED The mouse was pressed.
MOUSE_RELEASED The mouse was released,
MOUSE_WHEEL The mouse whoel was moved (Java 2, v14).
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And so for the MouseEvent is concerned as we have already mentioned these are the

mouseEvents that may happen MOUSE CLICK, MOUSE DRAG, MOUSE ENTER like

and these are the basically field value that can be; that means, if every mouse event have
occurred then these are the on value so the can be read by the program. So, that program

programmer can understand which it occurs because we have to do it automatically.
(Refer Slide Time: 25:59)
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@ Familiarize with the MouseEvent class

WWMWM
Note:

MouseEvent class is a subclass of InputEvent. Here, is one of its constructors.

MouseEvent (Component src,
int type,
long when,
int modifiers,
int X,
int y,
int clicks,

\ boolean triggersPopup)
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And then there is a constructor which basically, automatically the MouseEvent object

will be created, by these problems these are the different value that we can process it.



(Refer Slide Time: 26:08)
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@ Class MouseEvent : Methods

Methods Description

getClickCount () Retum the mumber of movse clicks associated with this event.

getPoint () Retums the x.v position of the event relative to the source component.

getX() I Retums the horizonial x position of the event relative to the source component.

gety () Retums the vertical y position of the event relative to the source component
1aPopupTrigger () Retums whether or not this mouse event is the popup-menu inigger event for the plaiform.
paramstring() Retums a parameter siring ientifying this event.

translatePoint (int x,int y)  Translates the event's coordinates to a new position by adding specified x (horizontal) and y
(veriteal) offsets,
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And then the methods that is possible so get x get y; that means, in which location a

mouse click or char that can be obtained like this one.
(Refer Slide Time: 26:16)
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@ nterfaces dealing with mouse events

There are two interfaces for the purpose :

* MouseListner interface

* MouseMotionListner interface

NPTEL ONLINE DEBASIS SAMANTA —_
ITKHARAGPUR CERTIFICATION COURSES .,

IIT KHARAGPUR _\J >' Jr_
Now, there are two [ mean interface as you have already learned about MouseListener
and MouseMotionListener interface. So that means, if it is a mouse click mouse pressed,
mouse released, a mouse listener if the mouse dragging is involved then mouse motion

listener interface are to be registered in your program.



(Refer Slide Time: 26:34)

@ Interface MouseListner : Methods

void mouseClicked(MouseEvent me) This method is called whenever the mouse button is pressed and released atthe same time.
void mouseEntered (MouseEvent me) Wlhen a mouse pointer enters 4 component.

void mouseExited (MHouseEvent me) Wlhen a mouse poinler exils 4 componenl.

vold mousePressed(MouseEvent me) This method is called whenever the mouse butto is pressed

vold mouseReleased (MouseEvent me) This method is called whenever the mouse buttos is released

SIS SAMANTA
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And so for the mouse listener interface is concerned these are the method already you

have mentioned.

(Refer Slide Time: 26:39)

@ Inferface MouseMotionListner : Methods

Methods Description
void mouselragged (HouseEvent me) This method 1s called multiple times as the mouse is dragged(Clicked and Moved),
void mouseMoved (MouseEvent ma) This methid is called mubtiple times as the mouse is moved (without elicking)
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And for the mouse motion listener these are the two methods already there this means we

have to implement it.



(Refer Slide Time: 26:41)
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@ implementation: Mouse event handling

1. Do the following in the init () method of your applet class.
add MouseListner(this);
add MouseMotionListner (this);

2. Then implement the interface methods as per your requirement.
Go on adding all these methods just after init () method.

That's all!
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Now, so for the dealing with a mouse event handling, so first what we have to do is that
either in init method or any beginning of any class declaration that is way to event
handling program we have to add this one. So, add MouseListener add
MouseMotionListener and then this is basically for the current object; current object

actually.

So, this is the public wide at mouse listener, there in now should not be any blank space
actually if is so blank space should be avoided and then the implement the interface
method as far the requirement of the programmer and that can be done immediately after

the init method so, that is the two procedures is there.



(Refer Slide Time: 27:24)
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_@Scrlbble 1 applet : An example

import java.ap

impert jav
impert jav

ot implements Mouselistenar,

atanee(this) ;
enar (this) ;
{{ Othar methods

// - Contd. to next
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Now, let us have the examples for these things, as we see this is a small example that we
are going to discuss this is a scribble one applet and as you know the scribble applet is
basically allow the user to I mean draw something on the some component or container
on frame or may be on applet. So, in this example as we see we are declaring one class
call the Scribble 1 extends Applet. So, it is a basically Applet so Applet will be there and
then it implements MouseListener and then MouseMotionListener. So, is a two interfaces

are involved in this content, so this is a customized thing that you have to do it.

And these are the x and y are the two variables that needs to be maintained so we have
discussed it here and now let us see the public init method in this init method we have
registered the two interface the two listener actually here the add MouseListener and

addMouseMotionListener objects are to be registered.

So, this basically inputs or registration there and the this registration followed by the
declaration of the interface methods namely mousePressed and then mouseDragged the
two methods we have implemented here. So, it is very simple it will basically get the
current location of X value and the current location of Y value and then it will store into

last x and last y, so that is all.

So, this whenever mouse pressed is there it will just read what is the value of x and y it is

there and you know that e is the event. So, that event means whenever this an Applets



will occur so it will corresponding to this event that event e will be generated. So, that

this will basically written this object event is there.

Now, so or here basically mousePressed, MouseEvent e as we see the whenever mouse
event occurs, so an event e is created and this is basically for that event the x and y
location are the coordinates of the x and y position in the area. And then mouseDragged
it is basically what we have done is so basically if this is the last position and this is the

current position so dragged means a draw a line.

So, if the mouse is moved here and here so it is with draw a line automatically, so here
line will be drawn. So, if the mouse move and like this then automatically the line will be
drawn by the system and this is a routine it is here we have mentioned here. So, it
basically so just a graphic subject is created; that means, it is basically related to the
drawing a graphics when its line drawing will be there and that is why g dot line we have

then and for the g draw line we see last x last y and x y.

So, it is basically co what is the previous x y and that is the current x y draw line. So,
previous x y current X y like this, so this way you just dragging and as the dragging
continues it will draw the line whether the straight line or any curvy line whatever it is
there and so these are the methods so for the mousePressed and then mouseDragged is
concerned. Now there are few other methods also so for the MouseEvent a there is
concerned like mouseClick, mouseEnter, mousExited, mousePressed; mousePressed and

mouseReleased mousePressed is there already we have declared so it is no more required

And so these are the other methods those are remaining, now here I just do not have any
code for any method I to remain the wide method like. So, otherwise you can just simply
ignore all these the only two methods are involved, then you can define the two methods
and this completes the scribble applets and if you run the scribble applet you can see it
will to give the output and that will be discussed whenever we have the complete

demonstration.



(Refer Slide Time: 31:06)
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_@Scrlbble 2 applet : Another example

Appiet Viewer, srbbleclany
-
] o

162 awtands Applet |
last_yr
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Now, another example let us see the scribble 2 applets it is little bit earlier one it is
basically using the latest Java JDK version so and this is the one example which is
basically oral one using the Java 1.0 version, but it is pretty useful and then very simple
little bit different methods and classes are there 1 quickly mention about. So, here
basically as we see in this example we have to create one button call the clear and also
we have to create one checkbox the checkbox will if you click it the checkbox will give

you the number of colors that is there.

So, user it can clear it then basically it will whatever the user has typed it will be cleaned
from here and whenever user click this one so a list item will be generated from this list
item which are if the user can selects any item corresponds this is item the color will be
selected. So, here as we see the 2 components is created one is called the Button and then
another is called the current color choice, so these are the two components are created

here.

Button this is for the button and this is the choice this is choice basically are the this one
so these two buttons are created. Now in the init method as we see we have just simply
set background all these thing we have already known about it here and these are the
variable that is declared they have been initialized that one and then all the buttons and
then choices those are declared they have been added into the same it is basically this is

applet so it is added to the applet.



(Refer Slide Time: 32:46)
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OScrlbee 2 applet : Another example
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And then finally, we just create the choices so these basically quote to create the choice
component it has the so many elements in it and then finally, we add these choice into
the container, so this is the method that we have declared here. Now, here see this is
basically the method that we have to overwrite this method is defined in Java dot AWT
MouseEvent declaration and there Event e, int x, int y is basically showing there what is
the event; that means, if it is a mouse event and x and y means in which location the

mouse event occurs.

So, this is basically the method as per the old version of the Java 1.0 package and then it
is basically same as the earlier one. So, this basically define mouse down; that means, if
a mouse if fixed and this is a mouseDragged, it is similar the mouseDragged listener
method actually that we have already discussed in the last example Event x and y is a
same thing. So it is there setColor basically if the color is chosen by this. So, current
color set color according to this color it will draw; that means, here as we see user can set

a color and according to this color if it is drawn then it will draw like.

So, if it is a pink color and then it is pink color will be drawn and so on. So, there is a
very nice applet is very simple only few lines quotes are there and that is why this AWT
program is called a light weight process you see you can find many things which is
automatically done by you only you have to just play and plug that is all and which is

basically not possible in any other programming language actually that you can do it



from here. So, this is the idea about; this is the idea about the two examples, so mouse

event handling is concerned.
(Refer Slide Time: 34:35)
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0 Mouselistener : An example without applet

] import java.awi.®;
blic clazs Nousel
L ample |

stenar (Ehis) |

i stanerbxasple axtends Frase implemsats Wouselistener|
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Now, I will discussed about another example this example is MouseListener is very same
similar example I will just quickly have it. So, add MouseListener is basically
MouseListener in this case, this is basically creating the graphics for us; that means, this
is a frame here it is basically create a frame in this example and here these are the
method that we have overwritten it is very simple MouseEvent method, mouseClick it is

just simply mouseClick and like that.



(Refer Slide Time: 35:07)

_°Mousel.lstener : An example without applet

[ e

Mouse Entareq Ususe Exlpd
e
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So, this way it will just whenever some clicks or occurrence click is occur so it will
basically response through that and then object will be created like this kind of output

you can get it. Now, handling keyboard event this is the let us see how the keyboard can

be handled.

(Refer Slide Time: 35:17)

© Familiarize with the KeyEvent class

The class which is corresponding of keyboard event is KeyEvent. This class is a subset of
InputEvent. A KeyEvent object is generated when keyboard input occurs.

There are three types of key events, which are identified by these integer constants:

Key Events Description
KEY FRESSED Whenever any key i pressed, the KeyPreased () event hander is called
KEY RELERSED Whenever any key is released, the KeyReleased () event hander is called
KEY_TYPED When a character kev is typed, KeyTypod () event handler is called

a
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Here as we have already discussed it is basically whenever keyboard event occurs there
is a key event object will be created and this object has the three different values are

there means keyPressed, keyReleased and keyTyped.



(Refer Slide Time: 35:30)
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@ Familiarize with the KeyEvent class

The class which is corresponding of keyboard event is KeyEvent. This class is a subset of
InputEvent. A KeyEvent object is generated when keyboard input occurs.

T

Note:
1. All key press don't result in characters, For example, pressing shift key doesn’t
generate character.

2. Each time a user presses a key, at least two and often three events are generated.
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(Refer Slide Time: 35:32)
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@ Familiarize with the KeyEvent class

There are many other integer constants that are defined by KeyEvent class:
VK_0 to VK_9: Defines the ASCII equivalent of the numbers,
VE_A to VK_7: Defines the ASCII equivalent of letters.

VK_ENTER VK_ESCAPE VK_CANCEL VK_UP VK_DOWN  VK_LEFT
VK_RIGHT VK_PAGE_DOWN VK_PAGE_UP VK_SHIFT VK ALT VK_CONTROL

The VK constants specify virtual key codes and are independent of any modifiers, such as control, shift, or
alt. The class KeyEvent has two constructors:

EeyEvent (Component src, int type, long when, int modifiers, int code)
FeyEvent (Component src, int type, long when, int modifiers, int code, char ch)
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And then it also has the many other this is also there so for the different keys are
concerned because in your keyboard whatever the qwerty keyboard that we use, it in
general it has many function keys alter control ¢ then modifier and then some are non

functional keys and then character keys numeric keys all these things are there.



(Refer Slide Time: 35:54)

o ——
@ Class KeyEvent : methods

T

char getChar () Returns character that was entered, for invalid character, it retums CHAR_UNDEFINED

int getkey() Retumns the ASCI] code of the enterd key
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So, according to these things it basically deals with the different values that it can need
from the keyboard and it has the two methods the get Char and then get Key, basically
what is the character that is in the thing and get Key is basically written ASCII values the

right.
(Refer Slide Time: 36:04)
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@ implementation : Key event handling

Io handle key events, the same steps as in handling mouse events to be followed.

I. Register the following listener in the init () method of your applet class.
add KeyListner(this);

In addition to this, init () must include request input focus.
requestFocus () ; // This method is defined in the component class. If not

then the program will nol receive any Key events

2. Implement the listener methods:
KeyPressed (KeyEvent ke)
KeyReleased (KeyEvent ke)
KeyTyped (KeyEvent ke)

Thars all!
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And so for the listener it concerned it has only one listener keyListener method is there.
So, add key listener to the accomplished any unique method or any at the beginning of

any program that you have to implement and then in addition to this add keyListener that



you have to use also requires focus method to be include here. So, these are the two
things that needs to be added first and then once it is there this is a registration
procedure, then rest for rest of the part is implementing the three methods whichever

relevant to your program execution the keyPressed, keyReleased and keyTyped.
(Refer Slide Time: 36:39)
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@simple key event : An example

impoet java.mwt. o Applet Vie a X

ipinl

lass dimplofey entands Apple: implesants Feylistener {
int = Y=
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Now, I will discuss about a small example by which you can understand about this the
me methods here. Now in this example as we see here these are the registration process
and these are the basically interface implementation related to the keypress event as we
see whenever key event occur key is automatically generated we can read the values of
this key objects whatever the according to the constructor that we have already defined

and then we will be able to handle it.

So, if this program is run it will basically all the times it will prompt that what are the

key events it occurs in your system.
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@ virtual key codes : Another example
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And then this is the another example and then if this example is a similar to that one also
it has also like registration method as the previous one, but here are different function
key that it can be because the different function it can identify and accordingly it can
bring it and other keyEvent also keyPressed, keyReleased, keyTyped for the sake of
simplicity I have mentioned here. So, that you can write the code of your own according

to this event and then you can get the result here.

So this is basically the just a starting point we have discussed because event handling is
not a simple task to understand so easily, but as the time is short, so we do not have any
other things to discuss here. But in our next demonstration when we will discuss it lot of
many things also will be demonstrated to you so that you can understand about it more in

a detailed manner.

Thank you very much.



