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Lecture - 39
A WT Programming — I

In Java, all programming’s can be broadly classified into three categories, the core
programming, applet programming and AWT programming. Now, AWT programming
and applet programming they are alternatively called the graphics oriented programming
or more precisely we can say window based programming. So, here basically we have to

develop windows and through windows the programming aspects can be carried out.
(Refer Slide Time: 01:01)
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@ An applet is ...

+ An applet is a Java program that runs in a Web browser. An applet can be a fully
functional Java application because it has the entire Java API at its disposal. An applet is
a Java class that exiends the java.applet.Applet class, Amain () method is not im-oEcd on
an applet, and an applet class will not define main).

*  According to Sun "An applet is a small program that is intended not to be run on its own, but rather
to be embedded inside another application...The Applet class provides a standard interface
between applets and their environment,”

+ Four definitions of applet:

*  Asmall application.

+ A ssecure program that runs inside a web browser.

+ Asubclassof java.applet.Applet

¢ An instance of a subclass of java.applet .Applet

NPTEL ONLINE DEBASIS SAMANTA

I KHARAGPUR CERTIFICATION COURSES L R
: IIT KHARAGPUR

Now, today we will discuss about AWT programming. AWT programming actually we
have to see exactly both applet and AWT programming just now I have mentioned is a

graphics oriented programming which is the main difference from the core programming.

Now, what is the difference between an applet programming and then AWT
programming? So, as we know an applet is basically is a java program which can be
executed through a browser. On the other hand, if we see the core programming we do
not run it using an web browser, rather we can run independently from the console itself.

Now, AWT in that sense similar to core programming that here we do not need any web



browser to run a program which is developed using AWT. Now, so this is the one

difference, there are many more difference also.

Now, so, for the applet is concerned it is basically a small program as we have seen and
usually this small program is mean for internet-oriented programming or more precisely
is basically web programming we can say, where the browsers can browser the net and
can access their web page and this web page will usually include applet. So, if you want
to design web page then definitely you can think for applet. However, AWT and core is

not in that sense web programming actually.

And as you know that applet, whenever we have to design an applet we usually follow
the package applet where applet class is defined. So, that is why all applet programs are
called subclass of java dot applet dot applet. Applet class basically is an abstract class
which you have to inherit for our applet program. It is also alternatively called an
instance of a sub class of java dotap p1e t dot capital Ap plet. So, this is basically the
different way an applet can be defined; however, the core and AWT is not like the applet

is as it 1s mentioned.
(Refer Slide Time: 03:31)
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@ An applet can...

Draw pictures on a web page.
Create a new window and draw in it.

+ Play sounds, videos.

+ Receive input from the user through the keyboard or the mouse.

+ Make a network connection 1o the server [rom which it came and can send to and receive
arbitrary data from that server,

v« And many more
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Now, what an applet can do for us? As you have checked it using applet it user can draw
any pictures on the interface, I mean in graphic input screen, display screen rather we can
say. It can create a new window, and this window can be enable to draw any graphics. It

can play sounds audio video it also can receives input from the user through the



keyboard or the mouse, but not the input the conventional way that a core program can
allow in reading an integer or float or string like this. It only the sense the keyboard or
mouse whether there is a clicked or keyboard is pressed, mouse is dragged like this. And
obviously, applet is for internet programming in the sense that in the distribute
environment applet can communicate to another applet to serve the some communication

need. There are many more applications of the applet is also there.
(Refer Slide Time: 04:42)
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@ An applet cannot ...

+ Write data on any of the host's disks.
+  Read any data from the host's disks.
*+ Delete files.

Read from or write to arbitrary blocks of memory, even on a non-memory-protected operating
system like the MacOS. All memory access is strictly controlled.

+ Make a network connection 1o a host on the Internet other than the one from which it w;
downloaded.

+ Call the native AP1 dircctly.
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On the other hand, an applet which has many limitations as well as for example, an
applet cannot write any data into any hard disk even in the local machine hard disk also.
It cannot read any data from the host machine; that means, from which the applet is
running. It cannot delete any files, it cannot read from or write into any arbitrary memory

in any non-memory protected operating system like MacOS or like these.

So, basically applet is heavily restricted, so far memory access is concerned. And it
basically enables a network connection to I mean host the internet or any other from
which it was download; that means, it cannot establish connection of its own. And it also
cannot call the native API directly. If you develop your own API it cannot use this things,
whatever the methods those are declared there in the applet class you can use it and if
can extends then through extends only, it can access all those methods otherwise native
API cannot be utilized in this applet whereas, core programming or AWT programming

can do.



As we see core programming has many way resembles with AWT programming on the
and the difference from the core programming and AWT programming is that, core is
totally controlled console based; that means, giving input or output whatever it is there
from the keyboard or whatever it is there is no graphical user interface component, there
is no window component. Whereas, AWT is totally graphical user interface based or

windows based.

Now, let us have the more elaborately the different concepts of the AWT that we are
having. So, AWT as we are telling AWT, AWT it means that it is a full form of a big I
mean 3 words actually Abstract Windowing Tool kit, as the name implies it is basically a
tool kit. This tool kit a java programmer can utilize to develop their own applications
software and is an Abstract Windowing Tool kit, it is called the abstract this is because it
gives a line gives an way how the different method can be utilized. However, time to

time user has the flexibility to over write that that method and can used it is there.

So, in usually all AWT programming we can say little bit light weight programming
process whereas, the core programming is heavy weight if you want to do something you
can develop of your own other than those are the facilities available in the APIs. In
general, so for the graphics oriented is concern core programming is heavily heavy
weight whereas, using AWT it is light weight. Light weight means all methods almost are
there you just play a plug and play that is all; that means, you can use and then solve

your programming development.



(Refer Slide Time: 08:09)

AWT Concept
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So, this is the AWT. And as it is a tool kit this means that it has lot of packages and all
this packages is defined in AWT package. So, java dot AWT dot, AWT is the package
where all AWT tool kit classes are there. Now, using AWT what can be done, I have
given an idea about it. This is basically a screen shot of a application which is running
while I was preparing the PPT slide I took this screen shot actually. Now, I made this

PPT slides using PowerPoint, PowerPoint is an application software which helps a

programmer to develop their slides presentation slides.

Now, here if you see there are many components are there, many, it is basically a
window also. Now, in this window as we see there are many, so this is basically a one
view area where the content the user is preparing can be displayed here. Now, apart from
seeing this is the another what is called the area where it will display some other

elements also.

Now, here are many other components for example, here this is the there, right this is all
these are basically is a small small; if the entire region window then all these are the
small small window actually it is there. And every window has its own item some items
are called the least of items, some items are called the menus, some items are called the

choices, like this one.

And there is also some other these are called the bottom like. So, if you click it using

these things corresponding some pop menu will appear and it will give other options



there by which user can select and can do many things are there. And other things are
very similar to the applet look like. So, these are the basically close, these are

minimization, maximization and also and similarly the status bar is also there.

Now, this basically is a product of an AWT programming and this is the product that is
used in Microsoft PowerPoint. Similarly, there are many other application softwares you
usually used nowadays those are basically graphics oriented or we can say more
precisely g o; GUI oriented, Graphical User Interface oriented and or more precisely
based on window programming. So, AWT is basically a window programming which is
graphically user interface oriented or graphics oriented. So, graphically user interface

popularly called GUI; so it is G U I short form is called as GUIs.

Now, if you want to have back GUI in your programs, in your software then AWT is the
one best solution that I can recommend. So, this is the idea about AWT. And now the
question is that if you want to develop a software we can that is application software like

PowerPoint or Microsoft or Paint brush or something like then how we can do it.

(Refer Slide Time: 11:18)

BAWT: Absiract Windows Toolkit
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Obviously, we can do it using AWT package. Now, AWT package in fact, is a very vast
package. It includes a lot of classes and the sub classes there. Now, all the entire
packages can be broadly segmented into few categories the first thing is that there is a
graphics oriented components are there. So, it is a graphics a related packages are there.

So, is a for example, graphics and then this is the point polygon all these things are



basically the graphics-oriented things are there. And then there is another is called the
component-oriented concept is there. So, component-oriented concept it is like these are
the component-oriented concept are there in this, these are the basically component
related facilities we can say classes, sub classes all these things are there. And then image
related some facilities are there or classes are there. So, image related classes are like
these are the image oriented things. So, if you want to process image and everything then

AWT will help with so many classes and others.

And then and layout management, so this is called the layout manager in general; so like
these are the different layout managers are there. So, this is the layout manager related
packages are there. And in addition to this event is a very important in any windows
programming, regarding event there is a tool kits are there, that is the event handling
basically by which we can do it and other than all these things every packages needs to
be very much provide the programmer to develop the robust software. So, error and

exception handling somethings are also there in this package.

So, as you see there are so many things are there graphics-oriented, image-oriented,
component-oriented, event-oriented and then others exception handling oriented facilities
is provided by AWT. Now, in our discussion we will be we will try to learn all these

concept in our ah, in this discuss only we will try to learn all these things, ok.
(Refer Slide Time: 13:43)
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@ Applet and AWT

+ Absiract Window Toolkit (AWT) is a set ol application program interfaces ( APIs) used
b}fdJa\'adprogralnlncrs to create graphical user interface ( GUI ) objects, such as buttons, scroll bars,
and windows.

* AWT is part of the Java Developer's Kit ( JDK ) from Sun Microsystems, the company that
originated Java.

public class Applet extends Panel
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So, applet versus AWT as you have discussed it is, we have our understanding it is I hope
it is clear. Now, AWT how this is whether it is a free or not, it is absolutely it is a part of
the APIs whenever you install JDK as a part of this JDK installation the AWT package

will be automatically installed.

So, it is the part is there. And then you can use this AWT to inherit many other classes,
some other there other classes to solve your problem or the access the different methods
those are there in the package component or classes in that package. Now, AWT is
therefore, developing graphical user interfaces are there. And mainly the component is
responsible to build G U I GUIs. Now, what are the component? Those are very
important to learn at this stage or whether I can say at the beginning stage of your

programming understand learning I just want to include it.
(Refer Slide Time: 14:41)

N
o Classes for AWT GUIs

Class Description
Button This class creates a labeled button,
ca A Carwas component represents a blank rectangular area of the screen onto which the
Lanuas application can draw or from which the application can trap input events from the user.
CardLayout A CardLayout object is a layout manager for a container,
Checkbox A check box is a graphical component that can be in either an "on” {true) or "off" (false) state.
CheckboxGroup The CheckboxGroup class is used to group together a set of Checkbox buttons.
CheckboxMenultem This class represents a check box that can be included in a menu.
Choice The Choice class presents a pop-up menu of choices.

The Color class is used to encapsulate colors in the default sRGB color space or colors in arbitrary
color spaces identified by a ColorSpace,

Acomponent is an object having a graphical representation that can be displayed on the screen
and that can interact with the user.

Color

Component
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There are many classes it is there or sub classes it is there, I have included those are

related to the component here like say Button, Canvas, CardLayout, Checkbox, etcetera.



(Refer Slide Time: 14:52)

o V..
@ Classes for AWT GUIs

Class Description

Dia ADialog Is a top-level window with a title and a border that s typically used to take some form

of input from the user.
Label A Label object is a component for placing text in a container,
List The List component presents the user with a serolling list of text items.

Menu A Menu object is a pull-down menu component that is deployed from a menu bar.

MenuBar The MenuBar class encapsulates the platform's concept of a menu bar bound to a frame.
MenuComponent The abstract class MenuComponent is the superclass of all menu-related components.

Menultem Al items in a menu must belong to the class Menultem, or one of its subclasses.

Panel Panel is the simplest container class,

TextArea A Textrea object is a multi-line region that displays text.
TextField A TextField object is a text component that allows for the editing of a single line of text.
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And like there are many classes also, these are few more classes.

(Refer Slide Time: 14:56)

(@ Classes for AWT GUs

Interface Description
ActiveEvent An interface for events that knaw how to dispatch themsehves
ustable Thi Interface for abjects which have an adjustable numeric value contained within a bounded range of
values,
The Composite interface, alang with CompositeContext, defines the methads to compose a draw
Eompenity primitive with the underlying graphics area.
" The C: el terface def he lated and d f
ontest e CompositeCantext interface defines the encapsulated and op! or a ¢
operation,
Itemaelectably The Interface for objects which contaln a set of items for which zero or more can be selected,
A KeyEventDispatcher cooperates with the current KeyboardFocusManager in the targeting and
mgEyaniDispalchar dispatching of all KeyEvents
X - A KeyEventPostProcessor cooperates with the current KeyboardFocusManager in the final resolution of
L all uneansurmed KeyEvents.
Layouthanager Defines the interface for classes that know how te lay out Containers,
LayoutManagerd Defines an interface for classes that know how to layout Containers based on a layout constraints object.
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And there are many interfaces also, those are things it is included here.



(Refer Slide Time: 15:59)

@ Classes for AWT GUIs

Interface Description
MenuContainer The super class of all menu related containers.

Faint This Paint interface defines how color patterns can be generated for Graphics2D operations,
Paintfartad The PaintContext interla.ce de.ﬁnes the enca.psulal:ed and optilpimd environment to generate
: color patterns in device space for fill or stroke operations on a Graphics2D.
PrintGraphics An abstract class which provides a print graphics context for a page.
Secondaryloop A helper interface to run the nested event loop.

Shape The Shape interface provides definitions for objects that represent some form of geometric

shape,
The Stroke interface allows a Graphics2D object to obtain a Shape that is the decorated outline,
or styllstic representation of the outling, of the specified Shape.
The i y Interface defines the common transp y modes for impl ing classes,

Stroke
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Now, so there are many class and interfaces are there. If you want to use AWT obviously,
you should need some understanding about all these classes and interfaces and then the
methods in all these classes and everything. As it is very exhaustive and elaborate, so it is
also not possible feasible to discuss each and every classes one by one discussing their
methods, but in my slides I will include all the classes, and the interfaces the methods in
them, so that you can have the ready reference from here. However, if you want to learn
it then definitely you will have to consult the many other sources which I have already

given in the my first lectures of introduction.

Now, I will just discuss GUI development using the component that is there in AWT.



(Refer Slide Time: 15:51)

o
0 GUI with Components

+ Components are a group of classes which belong to the class Component.

* The basic and frequently used components are

iri!utton Checkbox Choice Frame Panel Label

L. S o SR L. SR Lt SR
+ For cach of the above components, there are corresponding classes.
+ Using a class, an object of desired type can be created.
« Each class have their own constructors for initialization of the objects.
+ When an object is created and initialized, it then can be placed on an applet by the add () method,
which is defined in their corresponding classes.
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Component is basically itself is a class which is there in AWT and it has many other
subclasses like button, checkbox, choice, frame, panel, label, list, scrollbar, TextArea,
TextField which I have been included here. By name itself it means that what exactly this
component elements is can do for us. Probably we have familiar with the button. So, if
you want to create a button as a graphical user interface in your application then

definitely you have to use this class.

Like, like button there are many other graphical user, so these are basically GUI elements
we can say. They can be created for your pro software, and they can be added in your
software, they can be used, they can be developed and they can be designed, they can be

modeled whatever it is it basically gives all facilities for the programmer.



(Refer Slide Time: 16:43)

N
@ Methods in Component classes

Method Description
public vold add(Component c) [nserts a component on this component
public void setSize(int width,int height) Sets the size (widih and height) of the component
public void setLayout(LayoutManager m) Defines the layout manager for the component
public vold setVisible (boolean status) Changes the visibility of the companent, by default false
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Now, I will discuss about the component classes. As we know, so first you have to create
a component and to create a component, a component is basically a window I can say.
So, if you want to add some other component into that window then there are many
methods are there which is which are defined in component class itself. The methods like

here add; as we see add means if you want to add button.

So, definitely add method should be there add, then there is a component we in which
component you want to add it. And then set size, you can just resize the component and
set layout a component can allow you to have many layouts. We will discuss about what
are the different layouts that is possible for a window. And then, set visible it is basically
you can sometimes a particular component or a window make it visible, make it invisible

all these things are there, so methods.

These are the 4 methods which are very important methods. And all these methods are
defined in component class, we have to just call this method in your program and then

that method has their own facilities; that means, it is a light weight process actually.

Now, first let us discuss about how we can create a frame using or AWT tool kit and a
frame is basically another container we can say. A container, basically an component
basically same thing an applet is also container, container means it basically contains
many graphical user elements GUIs like button, checkbox, scrollbox, whatever it is

there; so an applet can include all those things. Now, we will see a frame is also similar



to this it can also include many components in it. So, frame is very important one items

or important one component which is defined in AWT package.
(Refer Slide Time: 18:39)

S
e A Frame

public class Frame extends Window implements MenuContainer

A Frame is a top-level window with a title and a border.

gi Frame in Java
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Now, how actually a frame look like? So, here basically we have displayed one frame
whose background color as you see with color blue and in the top is basically the status
bar is a that that basically showing that what are the windows are there and as we know
for any windows there is a minimization, maximization and cross symbol includes that if

you want to close this window.

And there is a title also it is showing that is which application is PowerPoint or Microsoft
or whatever the user wants to make it that this one. So, it basically is a container. And the
frame also more precisely it is called. So, a frame has its own title and then some area,
and in this area, we can include many other components graphical user elements in to it

here. So, a frame is typically look like this.



(Refer Slide Time: 19:34)

o V..
@Class Frame : Constructors

Constructor Description
Frame () Constructs a new instance of Frame that is initially invisible.
Constructs a new, Initially invisible Frame with the
specified GraphicsConfiguration,

Constructs a new, initially invisible Frame object with the specified
title.

Constructs a new, initially invisible Frame object with the specified
title and a GraphicsConfiguration,

Frame (GraphicsConfiguration gc)
Frame(String title)

Frame(String title, GraphicsConfiguration ge)
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Now, let us see how this kind of frame can be designed. Now, a frame if you want to use
it definitely you can call many constructor which is already defined in the class
component class, class frame actually, a frame is define frame is a sub class of
component class. Now, these are the 3 constructor as we have mentioned here. So, details
you can just go through whatever the point it is written. I will not elaborate whatever the

different construct it is there.
(Refer Slide Time: 20:02)

o VS
@ Class Frame : Methods

Modifier and Type Method Description
v sddlotif) Maloes 1 rarme ciupipable by connecting 1 10 & native winen Feiourte,
AccessibleConten EthessibleConten|
L getExiendedStaie()
statiz frame]] EtFramesi| Retuiis 8 ariay of il Fi o by i gl iton,
mage geticonimage(| et e irmage 10 be diugplayed as the iton for this fame.
Rictanglé peMaziminedBounds|| t bgunds for this frame
Menubar ethenuBar) Gt he e bar o i Brame.
L geistatel) ety the stale of ihis frame {oinolete]
String petlithe() ittt of the frame,
olean IsReskrabie(]
boclean inlindecorated(] Indeatey whether i frame is undeconated
protected String paramstring} Retun ol s
vold remove{MemuCompanent m) Bemaes the specfied mess bar iom tha rame
void remavebiatit) gk i Frame Urisplayabie by PEmaving I CORRCTIR 10 IS Rative SCTeen Escante.
Vol setBackground|Colos biCeisr| St e baceground coler of th wisdow
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And apart from this constructor it also has many methods. Those are the methods which

we have listed here.

(Refer Slide Time: 20:09)

BCreuﬂng a Frame : An example

blic class MyFrame {
public stat void main (String args[ ] ) (

ne = new Frame
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And here is an example, we can check it how we can create a frame. Now, this program

is interesting to watch it and I will just example this program actually.

So, this program objective of this program is to how we can create a frame. Now, here
we have created one core main program, basically we have defined one class called the
myframe class and the main method we have defined is here and here the frame is
basically created of the class frame. So, and then this is the title that will be displayed
here like and frame resize is basically what is the size of this frames. So, it is 500 by 500
size it is there and frame set back background color blue if we use it then it will make the

background color like this one.

Now, here one thing is that this methods resize, set background, and these are constructor
of course, the constructor is already defined in the frame class itself, but this resize set
background and here is for example, show, show means the frame will be displayed is
basically defined in the component class itself. As we have already used these class
frame, so by virtue of this all these methods are accessible to this program itself. So,
these are the, this is the way by which we can just create a frame. So, creating a frame is

very simple. We have to use this and then define their size, their background if it is there,



if you do not do it the default background is a white will appear and then finally, we have

to show the frame; that means, frame is we have to make the frame visible.

So, this is the simple way the program can be used to create a frame. Now, so frame is

one container as we have discussed, there is another also panel.
(Refer Slide Time: 22:03)

o -
_oA Panel

public class Panel extends Container implements Accessible

The Panel is a simplest container class. It provides space in which an application
can attach any other component. It inherits the Container class. It doesn't have title
bar.

E;: Fiame with Panel
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But the difference between frame and panel, basically frame and panel same the

difference is that a frame as title whereas, a panel it does not have.

(Refer Slide Time: 22:14)

]o Class Panel : Constructors |

Constructor Description
Panel () Creates a new panel using the default layout manager.
Panel (LayoutManager layout) Creates a new panel with the specified layout manager,
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(Refer Slide Time: 22:16)

]OCIass Panel : Methods

Modifier and Type Method Description
vold addNotify() Creates the Panel's peer.

ts the Accessibl text ted with this Panel,
AccassblaCantast etAccessibleContext() Gets the AccessibleContext associated with this Panel
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So, here is an example the constructor, these are the constructor, these are the methods

that is defined.

(Refer Slide Time: 22:19)

]o Creating a Panel : An example |

impert java.awt.¥ ;

public class MyPanel { = 0 X
lic ic s main { String args [ ]} {

new Frame{ "y
new Panel{ );

' )i

ground {Color.blue) ;

of {null)

ground (Color.yellow );
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And this is one example by which we can create a panel and this panel can be included in
a frame. Now, obviously, a panel can include a frame, a frame can include a panel and all
these things can be plotted in a contained which is not a frame, not a panel whatever it is

there that is a simply a container like.



Now, here this is the idea again how we can create a panel which basically a content in a
frame. So, you can just watch out this code here, again the same this is the class program
that is to create the panel actually and here you see we have created a frame and we have
created then a panel. So, the default constructor it is there and this is the constructor that
is there for the frame. And then this is for the frame resize setbackground layout and this
is basically for the panel resize and setbackground is there. So, as you see all these things

can be managed or controlled using this method.

And finally, frame dot add panel this is important; that means, we add the panel into this
frame. So, this is the panel and this is the frame, we add this panel into this frame. So, by
default it will be there, but again another option will be there this panel can be placed
here or anywhere by deciding other parameters So, there is a overriding method of
course, so overloading method other parameter can be used. So, that this panel can be
placed anywhere you used and finally, once the frame is ready which includes panel it

can be shown.

So, this is the idea about how a frame include a panel or more clearly how a panel can be
created it can be. And likewise, previous example of creating frame independently a
panel also can be created, but this does not have many used rather it should be is a part of
frame or container or an applet like that, ok. So, we have learned about how the frame
the panel can be there and all these container say may be applet or frame or a panel they

can include some other components say for example, button.



(Refer Slide Time: 24:29)

Now, we will discuss about how a button can be created and how this button can be
added into frame or container or in an applet like. So, a button as you know it typically
look like now whatever it is shown here, a button actually it is look like a button has
some label like this one. It has some design style all these things can be done. So, all
these things basically you can do it, if you want to have what exactly you want to do you

do not have to do much coding only just invoke the different methods which are defined

A Button

public class Button extends Component implements Accessible

This class creates a labeled button. The application can cause some action to happen
when the button is pushed. This image depicts three views of a "Quit" button.

The first view shows the button as it appears normally. The second view shows the button when it has input focus. Its
oulling is darkened to let the user know that it is an active object. The third view shows the button when the user
clicks the mouse over the button, and thus requests that an action be performed.

1T an apphication wants to perform some action based on a button being pressed and released, it should implement
ActionListener and register the new lstener to receive events from this button, by calling the button's
addActionListener method, The application can make use of the button's action command as a messaging protocol,
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in the component class.

(Refer Slide Time: 25:10)

]OCIass Button : Constructors

Constructor Description
Butten () Constructs a button with an empty string for its label.
Butten (String label) Constructs a button with the specified label.
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So, this is the button, button let us see for the button these are the constructors.

(Refer Slide Time: 25:14)

]OCluss Button : Methods |

Mailifier and Type Method Description
void Sddactionlistengil Actisnliiteedt | Adds the specified action kstener to recetve tion events from this butten.
void sddNotityl| Creates the peer of the button,
cei taat Eethscaisletontent() Gets the AccessibleContent associated with this Button.
Siring geifctionCommand|) Returns the command name of the action event fired by this button,
ActionListensr|] EEtActionlistenen) Returns an array of ol the sction listeners registered on this button.
$ring prtlabell} Gets the Label of this button,
<1 extends [yentlistener> R ——— Refurns an array of all Iher.lhj:ct\lcurrtnl?'fm;mered a5 Foollsteners upon
M - e this Button.
protected Siring paramstringl| Returns a string representing the state of this Button.

Processes actian events oecurring on this button by dispaiching them to any

roceyshtionfvent (At ; i r
prected vod Atinglurag e egisteredACtioAListenss ohjects,
protected void pretesfvent[AWTEveni o Processes events on this buttan,
Remaves the specified action stener so that it na longer receives action events
oid removeActionlisiener| Adiondistener || fram this button,
iid ethctionC ommand! String comis ) Sets the command name for the action event fired by this button
e atLabel String likal) Sets the button's label to be the specified string,
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And the methods are also there are lot of methods included here. You can go through this

slides and then have the full understanding about the methods and that is that is, ok.

(Refer Slide Time: 25:21)

]0 Creating a Button : An example

t.h;

1ible (true):

void main(String args
b = new ButbonDem

The setBounds (int xaxis, int yaxis, int width, int height) method is used in
the above example that sets the position of the AWT button.
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Now, let us see how we can create we can create a button which can be plotted on a
frame. So, this example is like this. So, button if you want to create a button. So, this is
the standard common that you can follow, and this is the label that button will be. So, it

is a click like. And setBounds this methods is basically says that what is the location of



the button this is basically 30, 100 is the this location and 80, 30 is basically this is 80
and this is 30, this is the width and height like this one.

So, setBounds methods is declared in a component class. So, it can use it and finally, add
b; that means, is basically these button class extend frame; that means, it will overwrite
on the frame itself. So, basically include in the frame or contain in the frame. So, add b
means these button can be added into the frame. And then setSize, setLayout and
setVisible are basically for your frame. So, this is related to the frame because it extends
frame all this methods are automatically for this method implies; so this basically the
size deciding this one. And then finally, this button demo b, if we created then this class

will be instantiated and the frame will appear look like this.

So, this is the way here the button can be created. Now, in the same way many buttons,
with different what is called the labels with different background foreground and then
different sizes can different location can be added into this frame. I have included on one

example, so that for the illustration only.

(Refer Slide Time: 26:57)

BCreuﬂng aButton : Another example

A X e C x
import java.awt.®; A o .

public class ButtonExample extends Component{

public static void main(String[] argsy { i Mk

Frame [ = new Frame (" )i

b = new Button(" Pl B

rtBounds (50, ,80,30) ;
f.add{b) ;
f.zetslze(400,400);
f.zetLayout (null) ;
f.zetVisible (true);

I~ NPTEL ONLINE DEFQS\S SAMANTA
ITKHARAGPUR CERTIFICATION COURSES L B
T9% o BN ' .

So, this is the button, and then button can be also included in a container that is a
component without any frame or panel it is like this is the same example. Like we create
a frame f and this is a button example and then button b is created and then all these

methods are there. Now, here see button example extends component as is the frame is



also sub class of this component; so all those things will be there. So, this is the one way,

another way of creating button or adding component into your content container.

(Refer Slide Time: 27:32)

]e Creating a Button : One more example

B Applet Viewer: ButtonT est class O] x]

Applet started.
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Now, so and another also how we can add the GUI into applet this example explain it.
So, in that case you have to develop the class which inherit the applet class then is
basically applet will be there, so applet will be created. And all these method here (Refer
Time: 27:47) bl and b2, two buttons are created, one button having the label another
button without label and they can be added into his applet and it will look like this. So,
button can be created, the button can be added into the frame, button can be added into
the container which basically is a frame or panel and button can be added into the applet

also.

So, there are the different way; this an example that button can be like this button there
are many other component like checkbox and all these things that we are going to discuss

quickly. So, all these things are also can be included in your windows.



(Refer Slide Time: 28:21)

o N
o A Checkbox

publie class Checkbox extends Component implements ItemSelectable, Accessible

A Checkbox is a graphical component that can be in either an "on" (true) or "off"
(false) state. Clicking on a check box changes its state from "on" to "off," or from
1l0ﬁ|l IO "Qn_"

Bl Applet Viewer: CheckBoxTestclass M ET

Applet
[T I Solais [ Machintosh [ Windows35

Applet started.
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Now, if the checkbox how a checkbox look like. So, typically a checkbox is called like
this one a checkbox has this kind of things and then there is a label and then this can be
clicked or keyboard can be pressed there and then whatever there. So, this checkbox can
be selected. For example, this checkbox is selected if selected it will keeps there. So,

here we see 4 checkboxes are there which basically contain in an applet like.
(Refer Slide Time: 28:55)

o
.°CIass Checkbox : Constructors

Constructor Description
Checkbox(] Creates a check box with an empty string for ts label,

¢ heck box with the specified label.
Checkbox(String label) reates A chieck bow Wit the s peclied by

Creates a check box with the specified label and sets the

Checkbox(String label, boolean state) spacified state

Constructs a Checkbox with the specified label, set to the

Checkbox(§tring abel, boolean sate, CheckbaGroup group) specified state, and in the specified check box group.

Creates a check box with the specified label, in the

EheckboxString absl, checkbosGroup grovp, bavlean size) specified check box group, and set to the specified state.
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Now, so, so now, let us see how the checkbox can be created. Definitely there is a class
for the checkbox and for this class there is a constructor, and for there are some method

also there.

(Refer Slide Time: 29:00)

]OCIuss Checkbox : Methods

Modifier and Type Method Description

vold addlString item) ‘Adds an item to this Choice menu.

void additenm|String tem) Obsolete as of Java 2 platformv1.1.

void additemListeneriitems ) Adds the specified item listener to receive item events from this Cholce menu,
viid addMotify(] Creates the Choice’s peer,

int countitemil) Depracated, &5 of JDK version 1.1, replaced by getitemCount).

AscasiibleContet RithsaialbleContent(] Gets the AccesiibleContext associated with this Chioice.
string atiamiint indes) Gets the string at the specified index in this Choice meny.
int getttemCount(| Returns the number of items In this Cholce menu.
ttambistanar|| Eotitomuistanrs|) Fieturns an aray of all the item listeners registerad on this chaice.
<1 extends EvantListenors getlistonars(Cass<T> IstenerType) Returns an array of all the objects currently registerad as Foolisteners upon

m this Chaice.

nt EitSalectodindas() Retuins the index of the curfently selected item.

String getSalecteditam|) Gets a representation of the current choice a3 a string.

NBTEL ONLINE DEBASIS SAMANTA

IIT KHARAGPUR CERTIFICATION COURSES PPy QHsse L ED
IIT KHARAGPUR

These are the checkbox method.

(Refer Slide Time: 29:02)

IOCIuss Checkbox : Methods

Mudificr and Type Method Description
Object(] etSalectadObjests!) Returns an array (length 1) containing the currenily selected fiem.
vokd insert(String item, int index) Insarts the item into this choice at the specified position
pratected String paramstringl) Returns & string representing the state of this Choice menu,
protected void processEvent[AWTEvent o] Processes events on this choice.

Processes item events occurring on this Cholce menu by dispatching them to

otk vl mfventtemévent o any registered temListener objects,
okl remove|int position) Removes an item fram the choko menu at the specified position,
voul rameve(String item) Aemaves the first occurrence of item from the Cholce menw,
wid removedll]) Removes all items from the choce menu.
Rermaves the specified item listener 3o that it no bonger receives item events
femcveltemListener ;
okl (amisiany: | from this Choice menu,
void destint pos) Sets the selected item in this Choice r.nenu o be the tem at the specified
positian.
Sats the selected item In this Cholce menu to be the item whose name s equal

void slect(String 4t

salect{3trng str) to the specified string.
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And this is an example how we can add checkbox into a frame.



(Refer Slide Time: 29:04)

]9 Creating a Checkbox : An example

import java.awt.®;

Cheibon Examiple ] b4

Checkbox (" » trua);
T H W Jwa

f.aetVisible (krue) ;

public astatic vold main(String arga[)}{
naw CheckboxExample () ;

}

|
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It is basically same thing the button look like. So, this basically two checkboxes are
created the C++ and this checkbox is Java. So, this is the way the checkbox can be
created. And as you have created a frame, so this is basically frame. So, this is our frame
and these are the two checkboxes as we have C++ and Java, and whenever you make true
so that means, a default selection is there and if you do not make it is basically there that

will be uncheck like; and then we can add this one.

So, f dot add checkbox on f dot means these are the two checkboxes that we have
defined can be added into the frame and finally, frame can be resized. So, this is the
concept that, checkbox can be designed. And you can see all these ideas basically same
only the different class corresponding the different class the different component can be

realized.



(Refer Slide Time: 30:03)

R
O A Label

public class Label extends Component implements Accessible

A Label object is a component for placing text in a container. A label displays a
single line of read-only text. The text can be changed by the application, but a user
cannot edit it directly.,

[ Appie Viewer: LabelD... [M[s] E3

Conter AV
Applet staited. ;
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Now, label, it is basically just like label is basically a component is like here you can see
this is an applet and this is a label this is the one label. Label means anything that we can
write you know in the applet. Like say d drawstring if we using d drawstring also some
label can be putted here, but label is the one class which is there which is explicitly used

for making different label.

For example, I can write say first name, last name, roll number and these are the label.
So, first name, last name, roll number we can write and then some other things can be
included there like. So, label is just basically string which can be floated on a on a screen

like. So, now, let us see how the label can be created.



(Refer Slide Time: 30:43)

N
@Class Label : Constructors

Constructor Description
Label() Constructs an empty label.
Label(String text) Constructs a new label with the specified string of text, left
justified.
Label(String text, int alignment) Constructs a new label that presents the specified string of

text with the specified alignment.
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So, there is a construct there are constructor here, you can see 3 constructors are there in
the label clad.

(Refer Slide Time: 30:49)

IOCIass Label : Methods |

Modifier and Type Method Description
void addNotify() Creates the peer for this label,
AccessibleContext EethccessibleContext() Gets the AccessibleContext associated with this Label,
int getAlignment() Gets the current alignment of this label.
String petText]) Gets the text of this label
protected String paramstring() Returns a string representing the state of this Label.
void setAlignment{int alignment) Sets the alignment for this |abel to the specif
void setText|String text) Sats the taxt for this label to the spacif
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And then few methods are also there.



(Refer Slide Time: 30:50)

5 Creating a Label : An example

import java.aut.*; & | Label Example - o0 X
"lass MyLabel{
public static void main(String argaf)}{ ]
Crams _[_m, new Frame (" Vi -
jabel 11,12;
i1 = naw Label('Flist Lag ")
L1, setBounda (50, 100, A0
12 = new Label{ N
L setBounds (50,150, e H
.add{l1); f.add(12):
1.3 (A00);
{6 (null): e
{.setVisible (krus) ; -
) R
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And this is an example by which the label can be created a see this is basically frame it is
all obvious two lables, 11 and 12 are created and they are redefined here using this one;
that means, first level second level, as you see this is the first level, second level. And
this is the setBounds basically size; that means, where it will be placed and where how
long it will be placed and then how long it will be. So, basically total with and this
everything is been mentioned here; adding into this frame and finally, frame is size. So,

this is the idea about how the frame can be label can be added into frame.

(Refer Slide Time: 31:27)

]OA TextField

public class TextField extends TextComponent

The object of a TextField class is a text component that allows the editing of a single line
text. It inherits TextComponent class.

[\_}il’\pplrl Viewer: TeatFieldDemo clats
Replst
|'|m ‘Your Hame : SECHA Login: ||lc

Pattwd - IT

Apolet starled. Ly
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Textfiled, this is the idea about the TextField. As you see texfield is looks like this. So,
this is the one TextField area, this is the another TextField area, this is the another

TextField area; so this is an applet which contains field TextFields in each.

(Refer Slide Time: 31:46)

]o Class TextField : Consiructors

Constructor Description
TextField() Constructs a new text field.
TextField(int column) Constructs a new empty text field with the specified number of
—_— columns,
TextField(String text) Constructs a new text field initialized with the specified text.
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Now, let us see how this TextField can be created. Again, there is a class called TextField
that is defined in the components as a subclass of the component class. It has 3

constructors and then few methods are there.

(Refer Slide Time: 31:52)

]o Class TextField : Methods |

Maodifier and Type Method Description
wold addActionListener{ ActionListener || Adds the specified action listener to receive action events from this text field
wvoid adedNotify() Creates the TextField's peer.
boolean echoCharlsset|) Indicates whether or nat this vext field has a character set for echaing
AccessibleContent getAccessibleContext() Gets the AccessibleContext associnted with this TextField.
Actionlistener(] EetActiontisteners|] Returns an array of all the action listeners reg/stered on this textfield.
int getColumns() Gets the number of columns in this text fiekd,
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And this is the one ask few more methods are also there.



(Refer Slide Time: 31:55)

]o Class TextField : Methods

Modifier and Type Method Description
Dimension getMinimumsize|) Gets the minumum dimensians for this text field,
Dimension getMinimum3ize(int columns) Gets the minumum dimensions for 4 text field with the specified number of columns,
Dimension getPreferredsize|| Getd the preferred size of this te field,
Dimension getPreferredsize|int columns) Gats the preferred size of this text fleld with the specified number of columns,
void setText(String t) Sets the text that (s presented by this text companent to be the specified text.
vold setbchoChar(char c) Sats the echo charactar for this text field
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And this an example you can test it how that two text field like two TextField like this

one and this one is can be used.

(Refer Slide Time: 31:58)

Creating a Textfield : An example

import java.awlL.*;

& | Texthield Example o X
zlass TextFieldExample{
publi : void main{String args()}{
Frame { = new Frame(" ") i rorm—— y—
TextField t1,t2; )
Yl = new TextField{"W b FFTEL Juva Tt
1, e Liagnda(’0, F 30y e —
lh/- new TextField("! ")
t2. seffoundg (L0, 150, PRl
f.add{t1); f.add(t2);
f.aetSizedd00,000);
ayout (nall); -
f.setVisible (true) ; -
2 & : J‘”'.‘if I
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So, welcome to IIT, Kharagpur, NPTEL, Java. So, we just created t1 and t2 are TextField
and for every component you see setBound to decide the location of the placement of
this elements into the container as well as the size and everything. So, setBounds is

always there and finally, this is the frame should be casted, and then frame can be visible,

can be displayed.



(Refer Slide Time: 32:40)

]o A TextArea

public class TexthArea extends Component implements TextCompecnent

The object of a TextArea class is a multi line region that displays text. It allows the editing
of multiple line text. It inherits TextComponent class.

Ei Applet Viewer: TextAreal emo.class

willfist need lo

obtain
two different pieces of sollware

Applet started. v l
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Now, so this is the way that TextField can be created. And TextArea is just like a
TextField, but multiple line very long text can be used there and you see whenever you
text area is there it has the scrollbar automatically will be there. So, we can define

everything and within this thing any text can be out and then displayed.
(Refer Slide Time: 33:03)

-
@ Class Textarea : Constructors

Constructor Description

TextArea() Constructs a new text area with the empty string as text,

Constructs a new text area with the specified number of
rows and columns and the empty string as text,
Constructs a new text area with the specified text

TextArea(int rows, int columns)

TextArea(String text)

Constructs a new text area with the specified text, and
with the specified number of rows and columns.
Constructs a new text area with the specified text, and with
the rows, columns, and scroll bar visibility as specified.

TextArea(String taxt, int rows, int columns, int serollbars)
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So, idea of this TextArea is like this and for this TextArea if you want to create the
TextArea, there is a class defined in called the class name is TextArea. It has the

constructor as we have listed here.



(Refer Slide Time: 33:09)

V.
@ Class Textarea : Methods

Madifier and Type Method Description
append|String strlAppends the given teat to the

id ; old
o tent area's current text, "
AccessibleContext getAccessibleContext() Retuns the AccessibleContext assoclated with this TextArea,

int getColumns|| Returns the number of eolumns in this text area

Dimension getMinimumsize() Determings the minimum size of this text area
Deterrmines the minimum size of a text area with the specified number of

Dimension EetMinimumsize|int rows, int calumng T e i Gy U
—— rows and colums.
Dimenslon etPreferredsize| Determines the prefierred size of this text area
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And few methods are also here.

(Refer Slide Time: 33:10)

Creating a TextArea : An example

import fava.awl.;

VoA B B i

Frame [ = new Frama();
areg = new TextArea( "
area. setBounds i
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And this is an example by which a text area can be displayed on this. The method is
there, the TextArea, this is the class that we have, this is the name of the TextArea and
then setBound and then added into this frame and then frame can be resized. So, this way

the TextArea can be displayed on the screen.



(Refer Slide Time: 33:39)

]OA List

public class List extends Component implements ItemSelectable, Accessible

The List component presents the user with a scrolling list of text items. The list can
be set up so that the user can choose either one item or multiple items.

E’E Applet Viewer. ListDemo, class

Windows 35
Solanis 2.x
Mac 05 7.5 1
» --' n ‘ 1
Applet staited. ¥ A A
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Now, List, it is another item another graphical user interface item we can say. A List
typically look like this. So, here two list we have displayed here, this is the one list
contents some elements it is just like TextArea, but it is called the list this is another list.
And the idea is that we can scroll we can just, over our mouse to select any one list. For

example, here the mouse whenever come here it will highlights and this basically list is

IIT KHARAGPUR

selected we can say; so these are the example of a list.

(Refer Slide Time: 34:13)

]0 Class List : Constructors |

Constructor Description
List() Creates a new scrolling list,

istli Creates a new scrolling list Initialized with the specified number of
List(int rows) g list initi peci

visible lines.
ern - Creates a new scrolling list initialized 1o display the specified
List(int rows, boolean multipleMode) N
- -
3
!
ey
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And the class definition is also there the name of the class is list. This, class has a

constructor as it is mentioned here.

(Refer Slide Time: 34:17)

]o Class List : Methods |

Modifier and Type Method Description
sxcessbletontery e isbleConten) Gets the AccessibleContext associated with this List.
Agtionlstanur] setActignkistaners() Returns an array of all the action listeners registered on this list
String etligm(iot index) Gets the item associated with the specified index,
i axthtemCount) Gets the number of items in the i,
liembissenas() Aiiemijsteners() Returns an array of all the [tem listeness registered on this list.
String(| getltems) Gets the items in the list,
-
>
'
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And then method also, these are the methods are there.

(Refer Slide Time: 34:20)

Creating a List : An example

import java.awt.®;

public class ListExamplel
ListEsample {}{

e 1
e nem 2
=}

fi

public static void main(String argall}{ %
new ListExampled): : ol
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And then, this is an example which basically shows how the list with 3 items can be
created. So, it is the list basically the 5 items so; that means, it has 5 items, right. And,

but although we have created 5, but we have loaded with 3 only, so 2 more are blank



actually anyway. So, we have added 3 items in the list and they are added into the frame

and then frame is displayed on the screen. So, this way a list can be created.

(Refer Slide Time: 34:52)

BCreuﬂng alist : Anexample |

import java,awt.%;

public class ListExample(

public sta void main({String arga[]}{ ,
new ListExample(): i
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And then Choice is also similar to list. So, idea is that initially a choice will look like this
only and whenever you click here all the elements which is there in this choice will be
displayed here and then you can over your mouse to go to particular choices and then we
can select that one, whichever the choice is under focus can be displayed here. So, this is
the idea about this one and for this kind of graphical user interface the class which is

there in the AWT is called the choice class.



(Refer Slide Time: 35:23)

]o Class Choice : Constructors

Constructor Description

Cheice ()
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It has only one constructor.

(Refer Slide Time: 35:24)

]0 Class Choice : Methods |

Maiifier and Type
vaid
void

ArcesnibleCenieni
ChickbaiGiroap
Liembiviener]|
Siring

=T extends EventListener= T[]
Object]|

[ere
profected Siring
probected voud

pratected voul
voud

vaid

void

veud

Method

ddliemLivenerHiemListener |}
wiNatify)
pridcoessibleConteni()
et hec kb Groap! |
getliemliviensry|
il abek |

et btenery Class< T- linenerType)

EetSelectedObjects()

u!'idlll\l
paramSiring |
reemErenAWTEvent ¢}

presuliemErontliomErent )
removeltemlivtener lueml siener |}

set BeskbanGroup ChaskbarGrnup )

seilabedSiring sbel)
eChtatehoalean talg)

Description
Addhs the specified em listener to receive item events from this check box
Creates the poer of the Cleckba
Ciets e AccessibleConiext nssociated with thes Checkbox.
itermanen than chock b gion
Hotuarms an aevay of ll idse then lsviemers sepiatered on thas chackbon
Ghets fhe label of this check box.
Reeturms an wvay of all the objects cmmently registered s FoaListeners upou this Chieckbox
b chieckbo labed on null if e clieckbos is ot
wheted
Dtirsines whather s elseck bon i i the 00" o "ofl" st
Ptuirars & v vopreseuting i siate of thas Chickbox
Processes events on s check box
Processes ibem events ocouming o s chseck box by dispasching them bo any
regiatered lieml. isbenar cbyecis

Peimcrves the spocafiod item lstemar 50 that the flem lsteney o bosger recerves hem eveiats
from this check box.

Pt an array (length |

Sats this check bow's group 1o the specified chick bex group

St ihes chck box's Iabel to be the siring mgumsen
Sets the stade of this chock box 10 e spocalied dilg.
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These are the so many methods are there.



(Refer Slide Time: 35:26)

]0 Creating a Choice : An example

1 Amport fava.awl.#;
public class Ch

sExample{

3]

Frame fw new Frame();

Choice cenew Choice();

c.setBounds (100,100, 75,75}
E "

{
c.add(
L d{"
f.add{c);
f.aet3ize(100,400);
f.setLayout (null) ;
t

i maln(string arga()M
mplad)
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And here is an example about how we can create a choice with 5 elements in it. So, this
example is similar to the list example that we can see. We have created a choice, add this
choice into the frame, and then frame is ready to use it. So, this way a choice items can
be created and then it can be included in the either is a frame or it can be included in

applet or it can be included in any other container itself.

(Refer Slide Time: 35:54)

BA Scrollbar |

public class Scrollbar extends Component implements Adjustable, Accessible

The Scrollbar class embodies a scroll bar, a familiar user-interface object. A scrollbar
provides a convenient means for allowing a user to select from a range of values.

Ea»‘\.pplm Viewer: Scrolllemo.class HEE

Applet started.
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Now, here is a scrollbar, we are already get familiar about the scrollbar, but

independently we can use some our scrollbar. So, this is the vertical bar and this is the



horizontal scrollbar. And then scrollbar has few things are there this is basically called
the visibility portion, this is the range; that means, scrollbar will range from 0 to 100. So,
if we click here, so whatever the value say may be 150 will be the value of this point
actually and this is basically the visible space is called the 60 pixels and here also

scrollbar has width and height and everything.

So, these are the elements that is the scrollbar and it can be a vertical as well as

horizontal, as you see vertical this is the vertical one this is the horizontal one.

(Refer Slide Time: 36:40)

]OCIuss Scrollbar : Constructors

Constructor Deseription
Serollbar() Constructs a new vertical scrall bar.
Serollbar(int orientation) Constructs a new scroll bar with the specified orientation.

Scrollbar(int orientation, int value, int visible, Constructs a new scroll bar with the specified orientation, initial
Int minimum, int maximum) value, visible amount, and minimum and maximum values.
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Now, let us see how the scrollbar can be created. Scrollbar for this there is a class called

the scrollbar class we in AWT package. It has 3 constructors, and few methods are there.



(Refer Slide Time: 36:44)

]0 Class Scrollbar : Methods

Madifier and Type Method Description

Addls the specified adjustment listener to receive instances

i addictmeniUrieper(Adueimanttisians | of AdjustmentEvent from this scroll bar,
void addNotify() Creates the Serollbar's pear,
AecessibleContext gethccessibleContext() Gets the AccessibleContext associated with this Serollbar,
AdjustmentListenar]| getadiustmantlistenars() feturns an array of all the adjustment listeners registered on this scrollbar,

ifit getBlackincrement() Gets the block increment of this seroll bar.

int getMaximum() Gets the maximum value of this sery

y £
! ‘., 4‘ L
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And then this is an example, and this example shows how a horizontal vertical scrollbar

cab be created.

(Refer Slide Time: 36:46)

Creating a Scrollbar : An example

import java.awt.®;

& | Serollbar Example = a X
class ScrollbarExample(

Serol lbarExample () {

Frame f= new Frame(" )i A

-
f ize(400,400);
f iyout (null) ;
y . isible(true);

}
public static void main{String args[])}{

new ScrollbarExample () ; =
}
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Now, here frame this is as usual previous there and scrollbar this is the instance by which
a scrollbar objects can be created. And you see the method we have used the default
method, if we use the default method a it will automatically the vertical scrollbar only
and no other parameters are there, but here we can define the vertical or horizontal, and

then the size, and then visibility, and the range all these parameters can be defined. There



are 3 constructor we have shown using any one constructor the different way the
scrollbar can be instantiated. And then this scrollbar can be added into the frame, the
frame can be resized, frame can be displayed. This is basically a simple AWT program

that can use the scrollbar, and then you can use it.

So, this is the scrollbar that we have discussed about it. And few elements that we have
discussed, there are many more elements that we are yet to cover it. So, in our next
module we will discussed about many other components those are very much essential

for our AWT programming.

Thank you.



