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UNIT II 

Applet 

Applet is a special type of program that is embedded in the webpage to generate the dynamic 

content. It runs inside the browser and works at client side.  

Advantage of Applet 

There are many advantages of applet. They are as follows: 

 It works at client side so less response time. 

 Secured 

 It can be executed by browsers running under many plateforms, including Linux, 

Windows, Mac Os etc. 

Drawback of Applet 

 Plugin is required at client browser to execute applet.  

 Hierarchy of Applet 

 



2 
 

As displayed in the above diagram, Applet class extends Panel. Panel class extends Container 
which is the subclass of Component.  

Lifecycle of Java Applet 

1. Applet is initialized. 

2. Applet is started. 

3. Applet is painted. 

4. Applet is stopped. 

5. Applet is destroyed. 

 
Lifecycle methods for Applet: 

The java.applet.Applet class 4 life cycle methods and java.awt.Component class provides 1 life 

cycle methods for an applet.  

java.applet.Applet class 

For creating any applet java.applet.Applet class must be inherited. It provides 4 life cycle 

methods of applet. 

1. public void init(): is used to initialized the Applet. It is invoked only once.  

2. public void start(): is invoked after the init() method or browser is maximized. It is used 

to start the Applet. 
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3. public void stop(): is used to stop the Applet. It is invoked when Applet is stop or 

browser is minimized. 

4. public void destroy(): is used to destroy the Applet. It is invoked only once.  

java.awt.Component class 

The Component class provides 1 life cycle method of applet.  

1. public void paint(Graphics g): is used to paint the Applet. It provides Graphics class 

object that can be used for drawing oval, rectangle, arc etc.  

Who is responsible to manage the life cycle of an applet? 

Java Plug- in software. 

How to run an Applet? 

There are two ways to run an applet 

1. By html file. 

2. By appletViewer tool (for testing purpose).  

Simple example of Applet by html file: 

To execute the applet by html file, create an applet and compile it. After that create an html file 

and place the applet code in html file. Now click the html file. 

1. //First.java   

2. import java.applet.Applet;   
3. import java.awt.Graphics;   

4. public class First extends Applet{   
5.    
6. public void paint(Graphics g){   

7. g.drawString("welcome",150,150);   
8. }   

9.    
10. }   

Note: class must be public because its object is created by Java Plugin software that resides on 

the browser. 

myapplet.html 

1. <html>   

2. <body>   
3. <applet code="First.class" width="300" height="300">   
4. </applet>   

5. </body>   
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6. </html>   

 

Simple example of Applet by appletviewer tool: 

To execute the applet by appletviewer tool, create an applet that contains applet tag in comment 

and compile it. After that run it by: appletviewer First.java. Now Html file is not required but it 
is for testing purpose only. 

1. //First.java   
2. import java.applet.Applet;   

3. import java.awt.Graphics;   
4. public class First extends Applet{   

5.    
6. public void paint(Graphics g){   
7. g.drawString("welcome to applet",150,150);   

8. }   
9.    

10. }   
11. /*  
12. <applet code="First.class" width="300" height="300">  

13. </applet>  
14. */   

To execute the applet by appletviewer tool, write in command prompt: 

c:\>javac First.java 

c:\>appletviewer First.java 

 Steps to Create and Execute Applet 

An applet is a Java program that runs in a Java-compatible browser such as 

Internetexplorer. This feature allows users to display graphics and to run programs over the 

Internet. An applet allows web documents to be both animated and interactive.  

Step 1: Import applet package and awt package: To create an applet, our program must 

import the Applet class. This class is found in the java.applet  package. The Applet class 

contains code that works with a browser to create a display area. We also need to import 

the java.awt package. "awt” stands for “Abstract Window Toolkit”.  The java.awt package 

includes classes like Graphics. 

Step 2: Extend the Applet class: Then, a class must be defined that inherits from the class 

„Applet‟. It contains the methods to paint the screen. The inherited class must be declared public.  
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Step 3: Override the paint method to draw text or graphics: The paint method needs the 

Graphics object as its parameter.  

        public void paint(Graphics g) { … } 

The Graphics class object holds information about painting.  We can invoke methods like 

drawLine(), drawCircle() and etc using this object.  

Syntax:  The program looks something like this. 

import java.applet.*; 

import java.awt.*; 

public class MyApplet extends Applet 

 { 

    public void paint(Graphics g) 

    {                   

         g.drawString("Welcome to Apoorva”,50,50);   

    } 

} 

Step 4: Compiling the Program: After writing the program, we compile it using the command 

"javac MyApplet.java". This command will compile our code so that we now have 

MyApplet.class file.   

Step 5: Adding applet to HTML document: To run the applet we need to create the HTML 

document. The BODY section of the HTML document allows APPLET tag. The HTML file 

looks something like this: 

<HTML> 

<BODY> 

 <APPLET  codebase="MyAppPath" code="MyApp.class" width=200 height=200> 

</APPLET> 

</BODY> 

</HTML> 

 Step 6: Running an applet: The applet can be run in two ways 

1.      Using appletviewer: To run the appletviewer,  type   appletviewer filename.html 

2.      Using web browser:  Open the web browser, type in the full address of html file.  
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Passing Parameters to Applets 

Parameters are passed to applets in NAME=VALUE pairs in <PARAM> tags between 

the opening and closing APPLET tags. Inside the applet, you read the values passed through 

the PARAM tags with the getParameter() method of the java.applet.Applet class. 

The program below demonstrates this with a generic string drawing applet. The applet 

parameter "Message" is the string to be drawn. 

import java.applet.*;     

import java.awt.*;         

public class DrawStringApplet extends Applet { 

private String defaultMessage = "Hello!"; 

public void paint(Graphics g) { 

String inputFromPage = this.getParameter("Message"); 

if (inputFromPage == null) inputFromPage = defaultMessage; 

g.drawString(inputFromPage, 50, 25); 

}      

} 

You also need an HTML file that references your applet. The following simple HTML 

file will do: 

<HTML> 

<HEAD> 

<TITLE> Draw String </TITLE> 

</HEAD> 

<BODY> 

This is the applet:<P> 

<APPLET code="DrawStringApplet" width="300" height="50"> 

<PARAM name="Message" value="Howdy, there!"> 

This page will be very boring if your browser doesn't understand Java. 

</APPLET> 

</BODY> 

</HTML>  
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You only need to change the HTML, not the Java source code. PARAMs let you 

customize applets without changing or recompiling the code.  

This applet is very similar to the HelloWorldApplet. However rather than hardcoding the 

message to be printed it's read into the variable inputFromPage from a PARAM element in the 

HTML. 

You pass getParameter() a string that names the parameter you want. This string should 

match the name of a PARAM element in the HTML page. getParameter() returns the value of the 

parameter. All values are passed as strings. If you want to get another type like an integer, then 

you'll need to pass it as a string and convert it to the type you really want.  

The PARAM element is also straightforward. It occurs 

between <APPLET> and </APPLET>. It has two attributes of its 

own, NAME and VALUE. NAME identifies which PARAM this is. VALUE is the string value 

of the PARAM. Both should be enclosed in double quote marks if they contain white space.  

An applet is not limited to one PARAM. You can pass as many named PARAMs to an 

applet as you like. An applet does not necessarily need to use all the PARAMs that are in the 

HTML. Additional PARAMs can be safely ignored.  

 

Displaying Graphics in Applet 

java.awt.Graphics class provides many methods for graphics programming.  

Commonly used methods of Graphics class: 

1. public abstract void drawString(String str, int x, int y): is used to draw the specified 

string. 

2. public void drawRect(int x, int y, int width, int height): draws a rectangle with the 

specified width and height.  

3. public abstract void fillRect(int x, int y, int width, int height): is used to fill rectangle 

with the default color and specified width and height.  

4. public abstract void drawOval(int x, int y, int width, int height): is used to draw oval 

with the specified width and height.  

5. public abstract void fillOval(int x, int y, int width, int height): is used to fill oval with 

the default color and specified width and height.  
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6. public abstract void drawLine(int x1, int y1, int x2, int y2): is used to draw line 

between the points(x1, y1) and (x2, y2).  

7. public abstract boolean drawImage(Image img, int x, int y, ImageObserver 

observer): is used draw the specified image. 

8. public abstract void drawArc(int x, int y, int width, int height, int startAngle, int 

arcAngle): is used draw a circular or elliptical arc.  

9. public abstract void fillArc(int x, int y, int width, int height, int startAngle, int 

arcAngle): is used to fill a circular or elliptical arc.  

10. public abstract void setColor(Color c): is used to set the graphics current color to the 

specified color. 

11. public abstract void setFont(Font font): is used to set the graphics current font to the 

specified font. 

Example of Graphics in applet: 

1. import java.applet.Applet;   
2. import java.awt.*;   

3.    
4. public class GraphicsDemo extends Applet{   
5.    

6. public void paint(Graphics g){   
7. g.setColor(Color.red);   

8. g.drawString("Welcome",50, 50);   
9. g.drawLine(20,30,20,300);   
10. g.drawRect(70,100,30,30);   

11. g.fillRect(170,100,30,30);   
12. g.drawOval(70,200,30,30);   

13.    
14. g.setColor(Color.pink);   
15. g.fillOval(170,200,30,30);   

16. g.drawArc(90,150,30,30,30,270);   
17. g.fillArc(270,150,30,30,0,180);   

18.    
19. }   
20. }   

myapplet.html 

1. <html>   

2. <body>   
3. <applet code="GraphicsDemo.class" width="300" height="300">   

4. </applet>   
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5. </body>   
6. </html>   

 

Graphical User Interface (GUI) 

GUI is an interface that allows users to interact with different electronic devices using 

icons and other visual indicators. The graphical user interfaces were created because command 

line interfaces were quite complicated and it was difficult to learn all the commands in it.  

In today‟s times, graphical user interfaces are used in many devices such as mobiles, 

MP3 players, gaming devices, smartphones etc.  

The below diagram provides the position of the graphical user interface with respect to 

the computer system: 

 

Elements in Graphical User Interface 

Graphical User Interface makes use of visual elements mostly. These elements define the 

appearance of the GUI. Some of these are described in detail as follows: 
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Window 

This is the element that displays the information on the screen. It is very easy to 

manipulate a window. It can be opened or closed with the click of an icon. Moreover, it can be 

moved to any area by dragging it around.In a multitasking environment, multiple windows can 

be open at the same time, all of them performing different tasks.  

There are multiple types of windows in a graphical user interface, such as container 

window, browser window, text terminal window, child window, message window etc. 

Menu 

A menu contains a list a choices and it allows users to select one from them. A menu bar 

is displayed horizontally across the screen such as pull down menu. When any option is clicked 

in this menu, then the pull down menu appears.  

Another type of menu is the context menu that appears only when the user performs a 

specific action. An example of this is pressing the right mouse button. When this is done, a menu 

will appear under the cursor. 

Icons 

Files, programs, web pages etc. can be represented using a small picture in a graphical user 

interface. This picture is known as an icon. Using an icon is a fast way to open documents, run 

programs etc. because clicking on them yields instant access.  

Controls  

Information in an application can be directly read  or influences using the graphical control 

elements. These are also known as widgets. Normally, widgets are used to display lists of similar 

items, navigate the system using links, tabs etc. and manipulating data using check boxes, radio 

boxes etc. 

Tabs 

A tab is associated with a view pane. It usually contains a text label or a graphical icon. Tabs are 

sometimes related to widgets and multiple tabs allow users to switch between different widgets. 

Tabs are used in various web browsers such as Internet Explorer, Firefox, Opera, Safari etc. 

Multiple web pages can be opened in a web browser and users can switch between them using 

tabs. 
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Message Dialogs in Java (GUI) 

Message dialogs provide information to the user. Message dialogs are created with the 

JOptionPane.showMessageDialog() method.  

We call the static showMessageDialog() method of the JOptionPane class to create a 

message dialog. We provide the dialog‟s parent, message text, title and a message type. The 

message type is one of the following constants : 

1. ERROR_MESSAGE 

2. WARNING_MESSAGE 

3. QUESTION_MESSAGE 

4. INFORMATION_MESSAGE 

Methods Used : 

  setLayout(…) : method help us to set the layout of the container, often a JPanel, to say 

FlowLayout, BorderLayout, GridLayout, null layout, or whatever layout we want to add on 

container.  

  setBounds(…) : method is used to set the location and size of a components like JButton, and 

is only useful if null layout is used in JFrame.  

  setVisible(…) : method is used to set Visiblity status of JFrame.  

1. setVisible(true) will set JFrame visible to user.  

2. setVisible(false) will set JFrame not visible to user.  

  getSource() : An event object contains a reference to the component that generated the event. 

To extract that reference from the event object we use getSource() Method.  

  add() : It is used to add components like JButton etc, to the container of JFrame.  

Below is the implementation of above discussed method to show Message Dialogs : 

// Java program to show ERROR_MESSAGE dialog  

// in Java. Importing different Package.  
import java.awt.*;  

import java.awt.event.*;  
import javax.swing.*;  
   

class Demo extends JFrame implements ActionListener   
{  
    // Declaration of object of JButton class.  

    JButton b1;  
       

    // Constructor of Demo class  
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    Demo()  
    {  

        // Setting layout as null of JFrame.  
        this.setLayout(null);  

           
        // Initialization of object of "JButton" class.  
        b1 = new JButton("Button 1");  

           
        // Setting Bounds of a JButton.  

        b1.setBounds(130, 05, 100, 50);  
           
        //"this" keyword in java refers to current object.  

        // Adding JButton on JFrame.  
        this.add(b1);  

           
        // Adding Listener toJButton.  
        b1.addActionListener(this);  

    }  
   

    // Override Method  
    public void actionPerformed(ActionEvent evt)  
    {  

        if (evt.getSource() == b1)   
        {  

            // Code To popup an ERROR_MESSAGE Dialog.  
            JOptionPane.showMessageDialog(this, "Enter a valid Number",   
                                   "ERROR", JOptionPane.ERROR_MESSAGE);  

        }  
    }  

}  
   
class MessageDialogs1 {  

       
    // Driver code  

    public static void main(String args[])  
    {  
        // Creating Object of demo class.  

        Demo f = new Demo();  
           

        // Setting Bounds of a Frame.  
        f.setBounds(200, 200, 400, 300);  
           

        // Setting Resizeable status of frame as false  
        f.setResizable(false);  

           
        // Setting Visible status of frame as true.  
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        f.setVisible(true);  
    }  

}  
Output : 

 

Create a Simple Window Using JFrame  

A graphical user interface starts with a top- level container which provides a home for the other 

components of the interface, and dictates the overall feel of the application. In this tutorial, we 

introduce the JFrame class, which is used to create a simple top- level window for a Java 

application.  

1. Import the Graphical Components  

Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation.  

Open your text editor to start a new text file, and type in the following: 

import java.awt.*; 

import javax.swing.*;  

Java comes with a set of code libraries designed to help programmers quickly create 

applications. They provide access to classes that perform specific functions, to save you the 

bother of having to write them yourself. The two import statements above let the compiler know 

that the application needs access to some of the pre-built functionality contained within the 

"AWT" and "Swing" code libraries.  

AWT stands for “Abstract Window Toolkit.” It contains classes that programmers can use to 

make graphical components such as buttons, labels and frames. Swing is built on top of AWT, 

and provides an additional set of more sophisticated graphical interface components. With just 
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two lines of code, we gain access to these graphical components, and can use them in our Java 

application. 

2. Create the Application Class  

 

Below the import statements, enter the class definition that will contain our Java application 

code. Type in: 

 //Create a simple GUI window 

public class TopLevelWindow { 

}  

All the rest of the code from this tutorial goes between the two curly brackets. The 

TopLevelWindow class is like the covers of a book; it shows the compiler where to look for the 

main application code. 
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3.Create the Function that Makes the JFrame  

 
 

It's good programming style to group sets of similar commands into functions. This 

design makes the program more readable, and if you want to run the same set of instructions 

again, all you have to do is run the function. With this in mind, I'm grouping all the Java code 

that deals with creating the window into one function.  

Enter the createWindow function definition: 

 private static void createWindow() { 

}  

All the code to create the window goes between the function‟s curly brackets. Anytime 

the createWindow function is called, the Java application will create and display a window using 

this code. 

Now, let's look at creating the window using a JFrame object. Type in the following 

code, remembering to place it between the curly brackets of the createWindow function: 

 //Create and set up the window. 

JFrame frame = new JFrame("Simple GUI");  
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What this line does is create a new instance of a JFrame object called "frame". You can 

think of "frame" as the window for our Java application.  

The JFrame class will do most of the work of creating the window for us. It handles the 

complex task of telling the computer how to draw the window to the screen, and leaves us the 

fun part of deciding how it's going to look. We can do this by setting its attributes, such as its 

general appearance, its size, what it contains, and more.  

For starters, let's make sure that when the window is closed, the application also stops. 

Type in: 

 frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);  

The JFrame.EXIT_ON_CLOSE constant sets our Java application to terminate when the 

window is closed. 

4. Add a JLabel to the JFrame  

 

Since an empty window has little use, let's now put a graphical component inside it. Add 

the following lines of code to the createWindow function to create a new JLabel object 

 JLabel textLabel = new JLabel("I'm a label in the window",SwingConstants.CENTER); 

textLabel.setPreferredSize(new Dimension(300, 100));  

https://www.thoughtco.com/constant-2034049
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A JLabel is a graphical component that can contain an image or text. To keep it simple, 

it‟s filled with the text “I‟m a label in the window.” and its size has been set to a width of 300 

pixels and height of 100 pixels. 

Now that we have created the JLabel, add it to the JFrame: 

  frame.getContentPane().add(textLabel, BorderLayout.CENTER);  

The last lines of code for this function are concerned with how the window is displayed. 

Add the following to ensure that the window appears in the center of the screen: 

 //Display the window 

frame.setLocationRelativeTo(null);  

Next, set the window's size: 

 frame.pack();  

The pack() method looks at what the JFrame contains, and automatically sets the size of 

the window. In this case, it ensures the window is big enough to show the JLabel.  

Finally, we need show the window: 

 frame.setVisible(true);  

5.Create the Application Entry Point  

All that's left to do is add the Java application entry point. This calls the createWindow() 

function as soon as the application is run. Type in this function below the final curly bracket of 

the createWindow() function: 

 public static void main(String[] args) { 

createWindow(); 

}  
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6. Check the Code So Far  

 

This is a good point to make sure your code matches the example. Here is how your code should 

look: 
 import java.awt.*; 
import javax.swing.*; 

// Create a simple GUI window 
public class TopLevelWindow { 

   private static void createWindow() { 
      //Create and set up the window. 
      JFrame frame = new JFrame("Simple GUI"); 

      frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 
      JLabel textLabel = new JLabel("I'm a label in the window",SwingConstants.CENTER); 

      textLabel.setPreferredSize(new Dimension(300, 100)); 
      frame.getContentPane().add(textLabel, BorderLayout.CENTER); 
      //Display the window. 

      frame.setLocationRelativeTo(null); 
      frame.pack(); 
      frame.setVisible(true); 

   } 
   public static void main(String[] args) { 
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      createWindow(); 
   } 

}  

7. Save, Compile and Run  

 

Save the file as "TopLevelWindow.java".  

Compile the application in a terminal window using the Javac compiler. If you‟re unsure 

how to do so, look at the compilation steps from the first Java application tutorial. 

javac TopLevelWindow.java 

Once the application compiles successfully, run the program: 

java TopLevelWindow 

After pressing Enter, the window will appear, and you will see your first windowed application.  

AWT Layouts 

Introduction 

Layout means the arrangement of components within the container. In other way we can 

say that placing the components at a particular position within the container. The task of 

layouting the controls is done automatically by the Layout Manager.  

Layout Manager 

The layout manager automatically positions all the components within the container. If we do 

not use layout manager then also the components are positioned by the default layout manager. It 

is possible to layout the controls by hand but it becomes very difficult because of the following 

two reasons.  

 It is very tedious to handle a large number of controls within the container.  

 Oftenly the width and height information of a component is not given when we need to 

arrange them. 

https://www.thoughtco.com/creating-your-first-java-program-2034124
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Java provide us with various layout manager to position the controls. The properties like 

size,shape and arrangement varies from one layout manager to other layout manager. When the 

size of the applet or the application window changes the size, shape and arrangement of the 

components also changes in response i.e. the layout managers adapt to the dimensions of 

appletviewer or the application window. 

The layout manager is associated with every Container object. Each layout manager is an 

object of the class that implements the LayoutManager interface.  

Following are the interfaces defining functionalities of Layout Managers.  

Sr. No. Interface & Description 

1 

LayoutManager 

The LayoutManager interface declares those methods which need to be 

implemented by the class whose object will act as a layout manager.  

2 

LayoutManager2 

The LayoutManager2 is the sub- interface of the LayoutManager.This interface 

is for those classes that know how to layout containers based on layout 

constraint object. 

AWT Layout Manager Classes: 

Following is the list of commonly used controls while designed GUI using AWT.  

Sr. No. LayoutManager & Description 

1 

BorderLayout 

The borderlayout arranges the components to fit in the five regions: east, west, 

north, south and center.  

2 

CardLayout 

The CardLayout object treats each component in the container as a card. Only one 

card is visible at a time. 

3 

FlowLayout 

The FlowLayout is the default layout.It layouts the components in a directional 

flow. 

4 GridLayout 

The GridLayout manages the components in form of a rectangular grid.  

https://www.tutorialspoint.com/awt/awt_layoutmanager.htm
https://www.tutorialspoint.com/awt/awt_layoutmanager2.htm
https://www.tutorialspoint.com/awt/awt_borderlayout.htm
https://www.tutorialspoint.com/awt/awt_cardlayout.htm
https://www.tutorialspoint.com/awt/awt_flowlayout.htm
https://www.tutorialspoint.com/awt/awt_gridlayout.htm
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5 

GridBagLayout 

This is the most flexible layout manager class.The object of GridBagLayout 

aligns the component vertically,horizontally or along their baseline without 

requiring the components of same size.  

AWT LayoutManager Interface 

Introduction 

The interfaceLayoutManager is used to define the interface for classes that know how to lay out 

Containers. 

Class declaration 

Following is the declaration for java.awt.LayoutManager interface: 

public interface LayoutManager 

Interface methods 

S.N. Method & Description 

1 

void addLayoutComponent(String name, Component comp)  

If the layout manager uses a per-component string, adds the component comp to the 
layout, associating it with the string specified by name.  

2 
void layoutContainer(Container parent)  

Lays out the specified container. 

3 

Dimension minimumLayoutSize(Container parent)  

Calculates the minimum size dimensions for the specified container, given the 

components it contains. 

4 

Dimension preferredLayoutSize(Container parent)  

Calculates the preferred size dimensions for the specified container, given the 

components it contains. 

5 
void removeLayoutComponent(Component comp)  

Removes the specified component from the layout.  

 

 

 

https://www.tutorialspoint.com/awt/awt_gridbaglayout.htm
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What is a LayoutManager and types of LayoutManager in Java? 

The Layout managers enable us to control the way in which visual components are arranged in 

the GUI forms by determining the size and position of components within the containers.  

Types of LayoutManager 

There are 6 layout managers in Java 

 FlowLayout: It arranges the components in a container like the words on a page. It fills 

the top line from left to right and top to bottom. The components are arranged in the 

order as they are added i.e. first components appears at top left, if the container is not 

wide enough to display all the components, it is wrapped around the line. Vertical and 

horizontal gap between components can be controlled. The components can be left, 

center or right aligned.  

 BorderLayout: It arranges all the components along the edges or the middle of the 

container i.e. top, bottom, right and left edges of the area. The components added to the 

top or bottom gets its preferred height, but its width will be the width of the container and 

also the components added to the left or right gets its preferred width, but its height will 

be the remaining height of the container. The components added to the center gets neither 

its preferred height or width. It covers the remaining area of the container.  

 GridLayout: It arranges all the components in a grid of equally sized cells, adding them 

from the left to right and top to bottom. Only one component can be placed in a cell and 

each region of the grid will have the same size. When the container is resized, all cells are 

automatically resized. The order of placing the components in a cell is determined as they 

were added. 

 GridBagLayout: It is a powerful layout which arranges all the components in a grid of 

cells and maintains the aspect ration of the object whenever the container is resized. In 

this layout, cells may be different in size. It assigns a consistent horizontal and vertical 

gap among components. It allows us to specify a default alignment for components 

within the columns or rows. 

 BoxLayout: It arranges multiple components in either vertically or horizontally, but not 

both. The components are arranged from left to right or top to bottom. If the 

components are aligned horizontally, the height of all components will be the same and 
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equal to the largest sized components. If the components are aligned vertically, the width 

of all components will be the same and equal to the largest width components.  

 CardLayout: It arranges two or more components having the same size. The components 

are arranged in a deck, where all the cards of the same size and the only top card are 

visible at any time. The first component added in the container will be kept at the top of 

the deck. The default gap at the left, right, top and bottom edges are zero and the card 

components are displayed either horizontally or vertically. 

Example 

import java.awt.*; 
import javax.swing.*; 

 
public class LayoutManagerTest extends JFrame { 

   JPanel flowLayoutPanel1, flowLayoutPanel2, gridLayoutPanel1, gridLayoutPanel2, 
gridLayoutPanel3; 
   JButton one, two, three, four, five, six; 

   JLabel bottom, lbl1, lbl2, lbl3; 
   public LayoutManagerTest() { 

      setTitle("LayoutManager Test"); 
      setLayout(new BorderLayout()); // Set BorderLayout for JFrame  
 

      flowLayoutPanel1 = new JPanel(); 
      one = new JButton("One"); 

      two = new JButton("Two"); 
      three = new JButton("Three"); 
 

      flowLayoutPanel1.setLayout(new FlowLayout(FlowLayout.CENTER)); // Set FlowLayout 

Manager 

      flowLayoutPanel1.add(one); 
      flowLayoutPanel1.add(two); 
      flowLayoutPanel1.add(three); 

 
      flowLayoutPanel2 = new JPanel(); 

      bottom = new JLabel("This is South"); 
      flowLayoutPanel2.setLayout (new FlowLayout(FlowLayout.CENTER)); // Set FlowLayout 

Manager 

      flowLayoutPanel2.add(bottom); 
 

      gridLayoutPanel1 = new JPanel(); 
      gridLayoutPanel2 = new JPanel(); 
      gridLayoutPanel3 = new JPanel(); 

 
      lbl1 = new JLabel("One"); 
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      lbl2 = new JLabel("Two"); 
      lbl3 = new JLabel("Three"); 

 
      four = new JButton("Four"); 

      five = new JButton("Five"); 
      six = new JButton("Six"); 
 

      gridLayoutPanel2.setLayout(new GridLayout(1, 3, 5, 5)); // Set GridLayout Manager 
      gridLayoutPanel2.add(lbl1); 

      gridLayoutPanel2.add(lbl2); 
      gridLayoutPanel2.add(lbl3); 
 

      gridLayoutPanel3.setLayout(new GridLayout(3, 1, 5, 5)); // Set GridLayout Manager 
      gridLayoutPanel3.add(four); 

      gridLayoutPanel3.add(five); 
      gridLayoutPanel3.add(six); 
      gridLayoutPanel1.setLayout(new GridLayout(2, 1)); // Set GridLayout Manager 

      gridLayoutPanel1.add(gridLayoutPanel2); 
      gridLayoutPanel1.add(gridLayoutPanel3); 

 
      add(flowLayoutPanel1, BorderLayout.NORTH); 
      add(flowLayoutPanel2, BorderLayout.SOUTH); 

      add(gridLayoutPanel1, BorderLayout.CENTER); 
      setSize(400, 325); 

      setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 
      setLocationRelativeTo(null); 
      setVisible(true); 

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

      new LayoutManagerTest(); 
   } 
} 
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Output 

 

 

AWT Component Class 

Introduction 

The class Component is the abstract base class for the non menu user- interface controls 
of AWT. Component represents an object with graphical representation.  

Java AWT (Abstract Window Toolkit) is an API to develop GUI or window-based 

applications in java. 

Java AWT components are platform-dependent i.e. components are displayed according 
to the view of operating system. AWT is heavyweight i.e. its components are using the resources 

of OS. 

The java.awt package provides classes for AWT api such as TextField, Label, TextArea, 
RadioButton, CheckBox, Choice, List etc. 

Java AWT Hierarchy 

The hierarchy of Java AWT classes are given below.  

https://www.javatpoint.com/package
https://www.javatpoint.com/object-and-class-in-java
https://www.javatpoint.com/java-awt-textfield
https://www.javatpoint.com/java-awt-label
https://www.javatpoint.com/java-awt-textarea
https://www.javatpoint.com/java-awt-checkbox
https://www.javatpoint.com/java-awt-choice
https://www.javatpoint.com/java-awt-list
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Container 

The Container is a component in AWT that can contain another components like buttons, 

textfields, labels etc. The classes that extends Container class are known as container such as 

Frame, Dialog and Panel. 

Window 

The window is the container that have no borders and menu bars. You must use frame, 

dialog or another window for creating a window.  

Panel 

The Panel is the container that doesn't contain title bar and menu bars. It can have other 

components like button, textfield etc.  

Frame 

The Frame is the container that contain title bar and can have menu bars. It can have other 

components like button, textfield etc.  

 

 

https://www.javatpoint.com/java-awt-button
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Useful Methods of Component class 

 

Method Description 

public void add(Component c) inserts a component on this 

component. 

public void setSize(int width,int 

height) 

sets the size (width and height) of the 

component. 

public void 

setLayout(LayoutManager m) 

defines the layout manager for the 

component. 

public void setVisible(boolean 

status) 

changes the visibility of the 

component, by default false. 

 

Java AWT Example 

To create simple awt example, you need a frame. There are two ways to create a frame in AWT.  

o By extending Frame class (inheritance) 

o By creating the object of Frame class (association) 

AWT Example by Inheritance 

Let's see a simple example of AWT where we are inheriting Frame class. Here, we are showing 

Button component on the Frame. 

1. import java.awt.*;   

2. class First extends Frame{   

3. First(){   

4. Button b=new Button("click me");   

5. b.setBounds(30,100,80,30);// setting button position   

6. add(b);//adding button into frame   

7. setSize(300,300);//frame size 300 width and 300 height   

8. setLayout(null);//no layout manager   

9. setVisible(true);//now frame will be visible, by default not visible   

10. }   

11. public static void main(String args[]){   
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12. First f=new First();   

13. }}   

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.  

 

AWT Example by Association 

Let's see a simple example of AWT where we are creating instance of Frame class. Here, we are 
showing Button component on the Frame. 

1. import java.awt.*;   

2. class First2{   

3. First2(){   

4. Frame f=new Frame();   

5. Button b=new Button("click me");   

6. b.setBounds(30,50,80,30);   

7. f.add(b);   

8. f.setSize(300,300);   

9. f.setLayout(null);   

10. f.setVisible(true);   
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11. }   

12. public static void main(String args[]){   

13. First2 f=new First2();   

14. }}   

 

Class declaration 

Following is the declaration for java.awt.Component class: 

public abstract class Component 

   extends Object 

      implements ImageObserver, MenuContainer, Serializable 

Field 

Following are the fields for java.awt.Component class: 

 static float BOTTOM_ALIGNMENT -- Ease-of-use constant for getAlignmentY. 

 static float CENTER_ALIGNMENT -- Ease-of-use constant for getAlignmentY and 
getAlignmentX. 

 static float LEFT_ALIGNMENT -- Ease-of-use constant for getAlignmentX. 

 static float RIGHT_ALIGNMENT -- Ease-of-use constant for getAlignmentX. 

 static float TOP_ALIGNMENT -- Ease-of-use constant for getAlignmentY().  
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Class constructors  

S.N. Constructor & Description 

1 protected Component() 

This creates a new Component.  

Class methods 

S.N. Method & Description 

1 boolean action(Event evt, Object what)  

Deprecated. As of JDK version 1.1, should register this component as ActionListener on 
component which fires action events.  

2 void add(PopupMenu popup) 

Adds the specified popup menu to the component.  

3 void addComponentListener(ComponentListener l)  

Adds the specified component listener to receive component events from this component.  

4 void addFocusListener(FocusListener l)  

Adds the specified focus listener to receive focus events from this component when this 
component gains input focus. 

5 void addHierarchyBoundsListener(HierarchyBoundsListener l)  

Adds the specified hierarchy bounds listener to receive hierarchy bounds events from this 
component when the hierarchy to which this container belongs changes. 

6 void addHierarchyListener(HierarchyListener l)  

Adds the specified hierarchy listener to receive hierarchy changed events from this 
component when the hierarchy to which this container belongs changes.  
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7 void addInputMethodListener(InputMethodListener l) 

Adds the specified input method listener to receive input method events from this 
component. 

8 void addKeyListener(KeyListener l) 

Adds the specified key listener to receive key events from this component.  

9 void addMouseListener(MouseListener l) 

Adds the specified mouse listener to receive mouse events from this component.  

10 void addMouseMotionListener(MouseMotionListener l)  

Adds the specified mouse motion listener to receive mouse motion events from this 
component. 

 

SWING - Component Class 

Introduction 

The class Component is the abstract base class for the non menu user- interface controls 
of AWT. Component represents an object with graphical representation.  

Class Declaration 

Following is the declaration for java.awt.Component class − 

public abstract class Component 
   extends Object 
      implements ImageObserver, MenuContainer, Serializable  

Field 

Following are the fields for java.awt.Component class − 

 static float BOTTOM_ALIGNMENT − Ease-of-use constant for getAlignmentY. 

 static float CENTER_ALIGNMENT − Ease-of-use constant for getAlignmentY and 
getAlignmentX. 

 static float LEFT_ALIGNMENT − Ease-of-use constant for getAlignmentX. 

 static float RIGHT_ALIGNMENT − Ease-of-use constant for getAlignmentX. 

 static float TOP_ALIGNMENT − Ease-of-use constant for getAlignmentY(). 
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Class Constructors 

S.No. Constructor & Description 

1 
protected Component() 

This creates a new Component.  

Class Methods 

Here is the list of methods in Swing Component class.  

Sr.No. Method & Description 

1 
boolean action(Event evt, Object what) 

Deprecated. As of JDK version 1.1, should register this component as ActionListener on the 
component which fires action events.  

2 void add(PopupMenu popup) 

Adds the specified popup menu to the component.  

3 
void addComponentListener(ComponentListener l)  

Adds the specified component listener to receive the component events from this 

component. 

4 
void addFocusListener(FocusListener l)  

Adds the specified focus listener to receive focus events from this component, when this 
component gains input focus. 

5 
void addHierarchyBoundsListener(HierarchyBoundsListener l)  

Adds the specified hierarchy bounds listener to receive hierarchy bounds events from this 
component, when the hierarchy to which this container belongs changes. 

Java Swing Components and Containers 

A component is an independent visual control. Swing Framework contains a large set of 

components which provide rich functionalities and allow high level of customization. They all 

are derived from JComponent class. All these components are lightweight components. This 
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class provides some common functionality like pluggable look and feel, support for accessibility, 

drag and drop, layout, etc. 

A container holds a group of components. It provides a space where a component can be 

managed and displayed. Containers are of two types: 

1. Top level Containers 

o It inherits Component and Container of AWT. 

o It cannot be contained within other containers.  

o Heavyweight. 

o Example: JFrame, JDialog, JApplet 

2. Lightweight Containers 

o It inherits JComponent class. 

o It is a general purpose container. 

o It can be used to organize related components together.  

o Example: JPanel 

JButton 

JButton class provides functionality of a button. JButton class has three constuctors,  

JButton(Icon ic) 

 

JButton(String str) 

 

JButton(String str, Icon ic) 

It allows a button to be created using icon, a string or both. JButton 
supports ActionEvent. When a button is pressed an ActionEvent is generated. 

Example using JButton 

import javax.swing.*; 

import java.awt.event.*; 

import java.awt.*; 
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public class testswing extends JFrame 

{ 

 

 testswing() 

 { 

  JButton bt1 = new JButton("Yes");  //Creating a Yes Button. 

  JButton bt2 = new JButton("No");  //Creating a No Button. 

  setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE)     //setting close operation. 

  setLayout(new FlowLayout());  //setting layout using FlowLayout object 

  setSize(400, 400);   //setting size of Jframe 

  add(bt1);  //adding Yes button to frame. 

  add(bt2);  //adding No button to frame. 

 

  setVisible(true); 

 } 

 public static void main(String[] args) 

 { 

  new testswing(); 

 } 

} 
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JTextField 

JTextField is used for taking input of single line of text. It is most widely used text 

component. It has three constructors,  

JTextField(int cols) 

JTextField(String str, int cols) 

JTextField(String str) 

cols represent the number of columns in text field.  

Example using JTextField 

import javax.swing.*; 

import java.awt.event.*; 

import java.awt.*; 

public class MyTextField extends JFrame 

{ 

 public MyTextField() 

 { 

  JTextField jtf = new JTextField(20); //creating JTextField. 
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  add(jtf);    //adding JTextField to frame. 

  setLayout(new FlowLayout()); 

  setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 

  setSize(400, 400); 

  setVisible(true); 

 } 

 public static void main(String[] args) 

 { 

  new MyTextField(); 

 } 

} 

 

JCheckBox 

JCheckBox class is used to create checkboxes in frame. Following is constructor for 
JCheckBox, 

JCheckBox(String str) 
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Example using JCheckBox 

import javax.swing.*; 

import java.awt.event.*; 

import java.awt.*; 

public class Test extends JFrame 

{ 

 public Test() 

 { 

  JCheckBox jcb = new JCheckBox("yes");   //creating JCheckBox. 

  add(jcb);      //adding JCheckBox to frame. 

  jcb = new JCheckBox("no");    //creating JCheckBox. 

  add(jcb);      //adding JCheckBox to frame. 

  jcb = new JCheckBox("maybe");    //creating JCheckBox. 

  add(jcb);      //adding JCheckBox to frame. 

  setLayout(new FlowLayout()); 

  setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 

  setSize(400, 400); 

  setVisible(true); 

 } 

 public static void main(String[] args) 

 { 

  new Test(); 

 } 

} 
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JRadioButton 

Radio button is a group of related button in which only one can be selected. JRadioButton 

class is used to create a radio button in Frames. Following is the constructor for JRadioButton,  

JRadioButton(String str) 

Example using JRadioButton 

import javax.swing.*; 

import java.awt.event.*; 

import java.awt.*; 

public class Test extends JFrame 

{ 

 public Test() 

 { 

  JRadioButton jcb = new JRadioButton("A"); //creating JRadioButton. 

  add(jcb);     //adding JRadioButton to frame. 

  jcb = new JRadioButton("B");   //creating JRadioButton. 

  add(jcb);     //adding JRadioButton to frame. 

  jcb = new JRadioButton("C");   //creating JRadioButton. 

  add(jcb);     //adding JRadioButton to frame. 

  jcb = new JRadioButton("none"); 

  add(jcb); 

  setLayout(new FlowLayout()); 

  setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 
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  setSize(400, 400); 

  setVisible(true); 

 } 

 public static void main(String[] args) 

 { 

  new Test(); 

 } 

} 

 

JComboBox 

Combo box is a combination of text fields and drop-down list.JComboBox component is 

used to create a combo box in Swing. Following is the constructor for JComboBox,  

JComboBox(String arr[]) 

Example using JComboBox 

import javax.swing.*; 

import java.awt.event.*; 

import java.awt.*; 

public class Test extends JFrame 

{ 

 String name[] = {"Abhi","Adam","Alex","Ashkay"};  //list of name. 

 public Test() 

 { 

  JComboBox jc = new JComboBox(name); //initialzing combo box with list of name. 

  add(jc);    //adding JComboBox to frame. 
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  setLayout(new FlowLayout()); 

  setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 

  setSize(400, 400); 

  setVisible(true); 

 } 

 public static void main(String[] args) 

 { 

  new Test(); 

 } 

} 

 

A program to change background color of a frame (Using Action Event)  

import java.awt.*;  //importing awt package 

import javax.swing.*;  //importing swing package 

import java.awt.event.*;  //importing event package 

 

//For an event to occur upon clicking the button, ActionListener interface should be implemented  

class StColor extends JFrame implements ActionListener{ 

 

JFrame frame; 

JPanel panel; 

JButton b1,b2,b3,b4,b5; 
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StColor(){ 

 

   frame = new JFrame("COLORS"); 

   frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 

 

   panel = new JPanel();  //Creating a panel which is a container and will hold all the buttons 

   panel.setSize(100, 50); 

 

   b1 = new JButton("BLUE");  //Creating a button named BLUE 

   b1.addActionListener(this);  //Registering the button with the listener 

 

   b2 = new JButton("RED");  //Creating a button named RED 

   b2.addActionListener(this);  //Registering the button with the listener 

 

   b3 = new JButton("CYAN");//Creating a button named CYAN 

   b3.addActionListener(this);//Registering the button with the listener 

 

   b4 = new JButton("PINK");  //Creating a button named PINK 

   b4.addActionListener(this);  //Registering the button with the listener 

 

   b5 = new JButton("MAGENTA");  //Creating a button named MAGENTA 

   b5.addActionListener(this);  //Registering the button with the listener 

 

   //Adding buttons to the Panel 

   panel.add(b1); 

   panel.add(b2); 

   panel.add(b3); 

   panel.add(b4); 

   panel.add(b5); 

 

   frame.getContentPane().add(panel);  //adding panel to the frame 

   frame.setSize(500,300); 

   frame.setVisible(true); 
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   frame.setLayout(new FlowLayout()); 

 

} 

//The below method is called whenever a button is clicked 

    @Override 

    public void actionPerformed(ActionEvent e) { 

 

        //This method returns an object of the button on which the Event- 

        Pressing of button initially occurred 

        Object see = e.getSource(); 

 

        if(see ==(b1)){  //Checking if the object returned is of button1 

        frame.getContentPane().setBackground(java.awt.Color.blue);  //changing the panel color to 
blue 

        } 

        if(see == b2){  //Checking if the object returned is of button2 

            frame.getContentPane().setBackground(java.awt.Color.red);  //changing the panel color 

to red 

        } 

        if(see == b3){  //Checking if the object returned is of button3 

        frame.getContentPane().setBackground(java.awt.Color.cyan);//changing the panel color to 
cyan 

        } 

        if(see == b4){  //Checking if the object returned is of button4 

            frame.getContentPane().setBackground(java.awt.Color.pink);  //changing the panel color 
to pink 

        } 

        if(see == b5){  //Checking if the object returned is of button5 

        frame.getContentPane().setBackground(java.awt.Color.magenta);  //changing the panel 

color to magenta 

        } 

    } 

} 
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class Test { 

    public static void main(String[] args) { 

        StColor o = new StColor(); 

    } 

} 

Ouput: 

 

Swing Examples - Using Borders 

Following example showcase how to use borders in a Java Swing application.  

We are using the following APIs. 

 BorderFactory.createLineBorder() − To create a line border.  

 BorderFactory.createEtchedBorder() − To create an etched border.  

 BorderFactory.createEmptyBorder() − To create an empty border.  

 JPanel.setBorder(border) − To set the desired border to the JPanel.  

Example 

import java.awt.BorderLayout; 
import java.awt.Color; 
import java.awt.FlowLayout; 

import java.awt.LayoutManager; 
import javax.swing.BorderFactory; 

import javax.swing.JFrame; 

import javax.swing.JLabel; 
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import javax.swing.JPanel; 
import javax.swing.border.Border; 
import javax.swing.border.EtchedBorder; 

public class SwingTester { 
   public static void main(String[] args) { 

      createWindow(); 
   } 
   private static void createWindow() {     

      JFrame frame = new JFrame("Swing Tester"); 
      frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 

      createUI(frame); 
      frame.setSize(560, 200);       
      frame.setLocationRelativeTo(null);   

      frame.setVisible(true); 
   } 

   private static void createUI(JFrame frame){ 
      Border blackline = BorderFactory.createLineBorder(Color.black); 
      Border raisedetched = BorderFactory.createEtchedBorder(EtchedBorder.RAISED); 

      Border loweredetched = BorderFactory.createEtchedBorder(EtchedBorder.LOWERED); 
      Border raisedbevel  = BorderFactory.createEtchedBorder(EtchedBorder.LOWERED); 

      Border loweredbevel = BorderFactory.createEtchedBorder(EtchedBorder.LOWERED); 
      Border empty = BorderFactory.createEmptyBorder(); 
      JPanel panel = new JPanel(); 

      LayoutManager layout = new FlowLayout();   
      panel.setLayout(layout);        

      JPanel panel1 = new JPanel(); 
      panel1.add(new JLabel("Black border")); 
      panel1.setBorder(blackline); 

      JPanel panel2 = new JPanel(); 
      panel2.add(new JLabel("Raised border")); 

      panel2.setBorder(raisedetched); 
      JPanel panel3 = new JPanel(); 
      panel3.add(new JLabel("Lowered border")); 

      panel3.setBorder(loweredetched); 
      JPanel panel4 = new JPanel(); 

      panel4.add(new JLabel("Raised Bevel border")); 
      panel4.setBorder(raisedbevel); 
      JPanel panel5 = new JPanel(); 

      panel5.add(new JLabel("Lowered Bevel border")); 
      panel5.setBorder(loweredbevel); 

      JPanel panel6 = new JPanel(); 
      panel6.add(new JLabel("Empty border")); 
      panel6.setBorder(empty); 

      panel.add(panel1); 
      panel.add(panel2); 

      panel.add(panel3); 
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      panel.add(panel4); 
      panel.add(panel5); 
      panel.add(panel6); 

      frame.getContentPane().add(panel, BorderLayout.CENTER);     
   } 

} 

Swing Examples - Add Border to JPanel 

Following example showcase how to add border to a JPanel in a Java Swing application.  

We are using the following APIs. 

 BorderFactory.createLineBorder() − To create a line border.  

 JPanel.setBorder(border) − To set the desired border to the JPanel.  

Example 

import java.awt.BorderLayout; 
import java.awt.Color; 
import java.awt.FlowLayout; 

import java.awt.LayoutManager; 
import javax.swing.BorderFactory; 

import javax.swing.JFrame; 
import javax.swing.JLabel; 
import javax.swing.JPanel; 

import javax.swing.border.Border; 
public class SwingTester { 

   public static void main(String[] args) { 
      createWindow(); 
   } 

   private static void createWindow() {     
      JFrame frame = new JFrame("Swing Tester"); 

      frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 
      createUI(frame); 
      frame.setSize(560, 200);       

      frame.setLocationRelativeTo(null);   
      frame.setVisible(true); 

   } 
   private static void createUI(JFrame frame){ 
      //Create a border 

      Border blackline = BorderFactory.createLineBorder(Color.black); 
      JPanel panel = new JPanel(); 

      LayoutManager layout = new FlowLayout();   
      panel.setLayout(layout);        
      JPanel panel1 = new JPanel(); 

      String spaces = "                   "; 

      panel1.add(new JLabel(spaces + "Border to JPanel" + spaces));   
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      panel1.setBorder(blackline); 
      panel.add(panel1); 
      frame.getContentPane().add(panel, BorderLayout.CENTER);     

   } 

} 

Output 

 

AWT Event Handling 
What is an Event? 

Change in the state of an object is known as event i.e. event describes the change in state 

of source. Events are generated as result of user interaction with the graphical user interface 

components. For example, clicking on a button, moving the mouse, entering a character through 

keyboard,selecting an item from list, scrolling the page are the activities that causes an event to 

happen. 

Types of Event 

The events can be broadly classified into two categories: 

 Foreground Events - Those events which require the direct interaction of user.They are 

generated as consequences of a person interacting with the graphical components in 

Graphical User Interface. For example, clicking on a button, moving the mouse, entering 

a character through keyboard,selecting an item from list, scrolling the page etc.  

 Background Events - Those events that require the interaction of end user are known as 

background events. Operating system interrupts, hardware or software failure, timer 

expires, an operation completion are the example of background events.  
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What is Event Handling? 

Event Handling is the mechanism that controls the event and decides what should happen 

if an event occurs. This mechanism have the code which is known as event handler that is 

executed when an event occurs. Java Uses the Delegation Event Model to handle the events. 

This model defines the standard mechanism to generate and handle the events.Let's have a brief 

introduction to this model. 

The Delegation Event Model has the following key participants namely:  

 Source - The source is an object on which event occurs. Source is responsible for 

providing information of the occurred event to it's handler. Java provide as with classes 

for source object. 

 Listener - It is also known as event handler.Listener is responsible for generating 

response to an event. From java implementation point of view the listener is also an 

object. Listener waits until it receives an event. Once the event is received , the listener 

process the event an then returns.  

The benefit of this approach is that the user interface logic is completely separated from the 

logic that generates the event. The user interface element is able to delegate the processing of an 

event to the separate piece of code. In this model ,Listener needs to be registered with the 

source object so that the listener can receive the event notification. This is an efficient way of 

handling the event because the event notifications are sent only to those listener that want to 

receive them. 

Steps involved in event handling 

 The User clicks the button and the event is generated.  

 Now the object of concerned event class is created automatically and information about 
the source and the event get populated with in same object.  

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

 the method is now get executed and returns. 

Points to remember about listener 

 In order to design a listener class we have to develop some listener interfaces.These 
Listener interfaces forecast some public abstract callback methods which must be 
implemented by the listener class.  

 If you do not implement the any if the predefined interfaces then your class can not act as 
a listener class for a source object.  
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Callback Methods 

These are the methods that are provided by API provider and are defined by the 

application programmer and invoked by the application developer. Here the callback methods 

represents an event method. In response to an event java jre will fire callback method. All such 

callback methods are provided in listener interfaces.  

If a component wants some listener will listen to it's events the the source must register 

itself to the listener. 

Event Handling Example  

Create the following java program using any editor of your choice in say D:/ > AWT > 

com > tutorialspoint > gui > 

AwtControlDemo.java 

package com.tutorialspoint.gui; 
import java.awt.*; 

import java.awt.event.*; 
public class AwtControlDemo { 
   private Frame mainFrame; 

   private Label headerLabel; 
   private Label statusLabel; 

   private Panel controlPanel; 
   public AwtControlDemo(){ 
      prepareGUI(); 

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

      AwtControlDemo  awtControlDemo = new AwtControlDemo(); 
      awtControlDemo.showEventDemo(); 
   } 

   private void prepareGUI(){ 
      mainFrame = new Frame("Java AWT Examples"); 

      mainFrame.setSize(400,400); 
      mainFrame.setLayout(new GridLayout(3, 1)); 
      mainFrame.addWindowListener(new WindowAdapter() { 

         public void windowClosing(WindowEvent windowEvent){ 
            System.exit(0); 

         }         
      });     
      headerLabel = new Label(); 

      headerLabel.setAlignment(Label.CENTER); 
      statusLabel = new Label();         
      statusLabel.setAlignment(Label.CENTER); 

      statusLabel.setSize(350,100); 
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      controlPanel = new Panel(); 
      controlPanel.setLayout(new FlowLayout()); 
      mainFrame.add(headerLabel); 

      mainFrame.add(controlPanel); 
      mainFrame.add(statusLabel); 

      mainFrame.setVisible(true);   
   } 
   private void showEventDemo(){ 

      headerLabel.setText("Control in action: Button");  
      Button okButton = new Button("OK"); 

      Button submitButton = new Button("Submit"); 
      Button cancelButton = new Button("Cancel"); 
      okButton.setActionCommand("OK"); 

      submitButton.setActionCommand("Submit"); 
      cancelButton.setActionCommand("Cancel"); 

      okButton.addActionListener(new ButtonClickListener());  
      submitButton.addActionListener(new ButtonClickListener());  
      cancelButton.addActionListener(new ButtonClickListener());  

      controlPanel.add(okButton); 
      controlPanel.add(submitButton); 

      controlPanel.add(cancelButton);        
      mainFrame.setVisible(true);   
   } 

   private class ButtonClickListener implements ActionListener{ 
      public void actionPerformed(ActionEvent e) { 

         String command = e.getActionCommand();   
         if( command.equals( "OK" ))  { 
            statusLabel.setText("Ok Button clicked."); 

         } 
         else if( command.equals( "Submit" ) )  { 

            statusLabel.setText("Submit Button clicked.");  
         } 
         else  { 

            statusLabel.setText("Cancel Button clicked."); 
         }    

      }   
   } 

} 

Compile the program using command prompt. Go to D:/ > AWT and type the following 
command. 

D:\AWT>javac com\tutorialspoint\gui\AwtControlDemo.java 

If no error comes that means compilation is successful. Run the program using following 
command. 
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D:\AWT>java com.tutorialspoint.gui.AwtControlDemo 

 

AWT Graphics Class 
Introduction 

The Graphics class is the abstract super class for all graphics contexts which allow an 

application to draw onto components that can be realized on various devices, or onto off-screen 

images as well. 

A Graphics object encapsulates all state information required for the basic rendering 

operations that Java supports. State information includes the following properties. 

 The Component object on which to draw. 

 A translation origin for rendering and clipping coordinates.  

 The current clip. 

 The current color. 

 The current font. 

 The current logical pixel operation function.  

 The current XOR alternation color 
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Class declaration 

Following is the declaration for java.awt.Graphics class: 

public abstract class Graphics 

   extends Object 

Class constructors  

S.N. Constructor & Description 

1 
Graphics() () 

Constructs a new Graphics object.  

Class methods 

S.N. Method & Description 

1 
abstract void clearRect(int x, int y, int width, int height)  

Clears the specified rectangle by filling it with the background color of the current drawing 
surface. 

2 
abstract void clipRect(int x, int y, int width, int height)  

Intersects the current clip with the specified rectangle.  

3 
abstract void copyArea(int x, int y, int width, int height, int dx, int dy)  

Copies an area of the component by a distance specified by dx and dy.  

4 
abstract Graphics create() 

Creates a new Graphics object that is a copy of this Graphics object.  

5 
Graphics create(int x, int y, int width, int height)  

Creates a new Graphics object based on this Graphics object, but with a new translation and 

clip area. 

6 
abstract void dispose() 

Disposes of this graphics context and releases any system resources that it is using.  

7 
void draw3DRect(int x, int y, int width, int height, boolean raised)  
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Draws a 3-D highlighted outline of the specified rectangle.  

8 
abstract void drawArc(int x, int y, int width, int height, int startAngle, int arcAngle) 

Draws the outline of a circular or elliptical arc covering the specified rectangle.  

9 
void drawBytes(byte[] data, int offset, int length, int x, int y)  

Draws the text given by the specified byte array, using this graphics context's current font and 

color. 

10 
void drawChars(char[] data, int offset, int length, int x, int y)  

Draws the text given by the specified character array, using this graphics context's current font 
and color. 

Java JFileChooser 

The object of JFileChooser class represents a dialog window from which the user can 

select file. It inherits JComponent class.  

JFileChooser class declaration 

Let's see the declaration for javax.swing.JFileChooser class.  

1. public class JFileChooser extends JComponent implements Accessible   

Commonly used Constructors: 

Constructor Description 

JFileChooser() Constructs a JFileChooser pointing to the user's 

default directory. 

JFileChooser(File currentDirectory) Constructs a JFileChooser using the given File as the 

path. 

JFileChooser(String 

currentDirectoryPath) 

Constructs a JFileChooser using the given path.  
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Java JFileChooser Example 

1. import javax.swing.*;     

2. import java.awt.event.*;     

3. import java.io.*;     

4. public class FileChooserExample extends JFrame implements ActionListener{     

5. JMenuBar mb;     

6. JMenu file;     

7. JMenuItem open;     

8. JTextArea ta;     

9. FileChooserExample(){     

10. open=new JMenuItem("Open File");     

11. open.addActionListener(this);             

12. file=new JMenu("File");     

13. file.add(open);              

14. mb=new JMenuBar();     

15. mb.setBounds(0,0,800,20);     

16. mb.add(file);               

17. ta=new JTextArea(800,800);     

18. ta.setBounds(0,20,800,800);               

19. add(mb);     

20. add(ta);               

21. }     

22. public void actionPerformed(ActionEvent e) {     

23. if(e.getSource()==open){     

24.     JFileChooser fc=new JFileChooser();     

25.     int i=fc.showOpenDialog(this);     

26.     if(i==JFileChooser.APPROVE_OPTION){     

27.         File f=fc.getSelectedFile();     

28.         String filepath=f.getPath();     

29.         try{   

30.         BufferedReader br=new BufferedReader(new FileReader(filepath));     

31.         String s1="",s2="";                          

32.         while((s1=br.readLine())!=null){     

33.         s2+=s1+"\n";     

34.         }     

35.         ta.setText(s2);     
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36.         br.close();     

37.         }catch (Exception ex) {ex.printStackTrace();  }                  

38.     }     

39. }     

40. }           

41. public static void main(String[] args) {     

42.     FileChooserExample om=new FileChooserExample();     

43.              om.setSize(500,500);     

44.              om.setLayout(null);     

45.              om.setVisible(true);     

46.              om.setDefaultCloseOperation(EXIT_ON_CLOSE);     

47. }     

48. }   

Output: 
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Java JColorChooser 

The JColorChooser class is used to create a color chooser dialog box so that user can 

select any color. It inherits JComponent class. 

JColorChooser class declaration 

Let's see the declaration for javax.swing.JColorChooser class.  

1. public class JColorChooser extends JComponent implements Accessible   

Commonly used Constructors: 

Constructor Description 

JColorChooser() It is used to create a color chooser panel with white color 

initially. 

JColorChooser(color 

initialcolor) 

It is used to create a color chooser panel with the specified 

color initially. 

Commonly used Methods: 

Method Description 

void addChooserPanel(AbstractColorChooserPanel panel)  It is used to add a color chooser 

panel to the color chooser. 

static Color showDialog(Component c, String title, Color 

initialColor) 

It is used to show the color 

chooser dialog box. 

Java JColorChooser Example  

1. import java.awt.event.*;     

2. import java.awt.*;     

3. import javax.swing.*;      

4. public class ColorChooserExample extends JFrame implements ActionListener {     

5. JButton b;     

6. Container c;     

7. ColorChooserExample(){     

8.     c=getContentPane();     

9.     c.setLayout(new FlowLayout());          

https://www.javatpoint.com/java-jcomponent
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10.     b=new JButton("color");     

11.     b.addActionListener(this);          

12.     c.add(b);     

13. }     

14. public void actionPerformed(ActionEvent e) {     

15. Color initialcolor=Color.RED;     

16. Color color=JColorChooser.showDialog(this,"Select a color",initialcolor);     

17. c.setBackground(color);     

18. }     

19.      

20. public static void main(String[] args) {     

21.     ColorChooserExample ch=new ColorChooserExample();     

22.     ch.setSize(400,400);     

23.     ch.setVisible(true);     

24.     ch.setDefaultCloseOperation(EXIT_ON_CLOSE);     

25. }     

26. }     

Output: 



58 
 

 

Java JColorChooser Example with ActionListener 

1. import javax.swing.*;   

2. import java.awt.*;   

3. import java.awt.event.*;   

4. public class ColorChooserExample extends JFrame implements ActionListener{   

5. JFrame f;   

6. JButton b;   

7. JTextArea ta;   

8. ColorChooserExample(){   

9.     f=new JFrame("Color Chooser Example.");   

10.     b=new JButton("Pad Color");   

11.     b.setBounds(200,250,100,30);   

12.     ta=new JTextArea();   

13.     ta.setBounds(10,10,300,200);   

14.     b.addActionListener(this);   

15.     f.add(b);f.add(ta);   
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16.     f.setLayout(null);   

17.     f.setSize(400,400);   

18.     f.setVisible(true);   

19. }   

20. public void actionPerformed(ActionEvent e){   

21.     Color c=JColorChooser.showDialog(this,"Choose",Color.CYAN);   

22.     ta.setBackground(c);   

23. }   

24. public static void main(String[] args) {   

25.     new ColorChooserExample();   

26. }   

27. }      
Output: 
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Java JTree 

The JTree class is used to display the tree structured data or hierarchical data. JTree is a 

complex component. It has a 'root node' at the top most which is a parent for all nodes in the tree. 

It inherits JComponent class. 

JTree class declaration 

Let's see the declaration for javax.swing.JTree class.  

1. public class JTree extends JComponent implements Scrollable, Accessible   

Commonly used Constructors: 

Constructor Description 

JTree() Creates a JTree with a sample model.  

JTree(Object[] 

value) 

Creates a JTree with every element of the specified array as the child of 

a new root node. 

JTree(TreeNode 

root) 

Creates a JTree with the specified TreeNode as its root, which displays 

the root node. 
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Java JTree Example 

1. import javax.swing.*;   

2. import javax.swing.tree.DefaultMutableTreeNode;   

3. public class TreeExample {   

4. JFrame f;   

5. TreeExample(){   

6.     f=new JFrame();    

7.     DefaultMutableTreeNode style=new DefaultMutableTreeNode("Style");   

8.     DefaultMutableTreeNode color=new DefaultMutableTreeNode("color");   

9.     DefaultMutableTreeNode font=new DefaultMutableTreeNode("font");   

10.     style.add(color);   

11.     style.add(font);   

12.     DefaultMutableTreeNode red=new DefaultMutableTreeNode("red");   

13.     DefaultMutableTreeNode blue=new DefaultMutableTreeNode("blue");   

14.     DefaultMutableTreeNode black=new DefaultMutableTreeNode("black");   

15.     DefaultMutableTreeNode green=new DefaultMutableTreeNode("green");   

16.     color.add(red); color.add(blue); color.add(black); color.add(green);       

17.     JTree jt=new JTree(style);   

18.     f.add(jt);   

19.     f.setSize(200,200);   

20.     f.setVisible(true);   

21. }   

22. public static void main(String[] args) {   

23.     new TreeExample();   

24. }}   

Output: 
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Java JTable 

The JTable class is used to display data in tabular form. It is composed of rows and 

columns. 

JTable class declaration 

Let's see the declaration for javax.swing.JTable class.  

Commonly used Constructors: 

Constructor Description 

JTable() Creates a table with empty cells.  

JTable(Object[][] rows, Object[] columns) Creates a table with the specified data.  

Java JTable Example 

1. import javax.swing.*;     

2. public class TableExample {     

3.     JFrame f;     

4.     TableExample(){     

5.     f=new JFrame();     

6.     String data[][]={ {"101","Amit","670000"},     

7.                           {"102","Jai","780000"},     

8.                           {"101","Sachin","700000"}};     

9.     String column[]={"ID","NAME","SALARY"};          

10.     JTable jt=new JTable(data,column);     

11.     jt.setBounds(30,40,200,300);           

12.     JScrollPane sp=new JScrollPane(jt);     

13.     f.add(sp);           

14.     f.setSize(300,400);     

15.     f.setVisible(true);     

16. }      

17. public static void main(String[] args) {     

18.     new TableExample();     

19. }     

20. }   
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Output: 

 

Java JTabbedPane 

The JTabbedPane class is used to switch between a group of components by clicking on a 

tab with a given title or icon. It inherits JComponent class.  

JTabbedPane class declaration 

Let's see the declaration for javax.swing.JTabbedPane class.  

1. public class JTabbedPane extends JComponent implements Serializable, Accessible, SwingCon

stants   

Commonly used Constructors: 

Constructor Description 

JTabbedPane() Creates an empty TabbedPane with a default tab 

placement of JTabbedPane.Top. 

JTabbedPane(int tabPlacement) Creates an empty TabbedPane with a specified tab 

placement. 

JTabbedPane(int tabPlacement, int 

tabLayoutPolicy) 

Creates an empty TabbedPane with a specified tab 

placement and tab layout policy. 

Java JTabbedPane Example 

1. import javax.swing.*;   

2. public class TabbedPaneExample {   
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3. JFrame f;   

4. TabbedPaneExample(){   

5.     f=new JFrame();   

6.     JTextArea ta=new JTextArea(200,200);   

7.     JPanel p1=new JPanel();   

8.     p1.add(ta);   

9.     JPanel p2=new JPanel();   

10.     JPanel p3=new JPanel();   

11.     JTabbedPane tp=new JTabbedPane();   

12.     tp.setBounds(50,50,200,200);   

13.     tp.add("main",p1);   

14.     tp.add("visit",p2);   

15.     tp.add("help",p3);     

16.     f.add(tp);   

17.     f.setSize(400,400);   

18.     f.setLayout(null);   

19.     f.setVisible(true);   

20. }   

21. public static void main(String[] args) {   

22.     new TabbedPaneExample();   

23. }}   

Output: 
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Java JProgressBar 
The JProgressBar class is used to display the progress of the task. It inherits JComponent class.  

JProgressBar class declaration 

Let's see the declaration for javax.swing.JProgressBar class.  

1. public class JProgressBar extends JComponent implements SwingConstants, Accessible   

Commonly used Constructors: 

Constructor Description 

JProgressBar() It is used to create a horizontal progress bar but no string text. 

JProgressBar(int min, 

int max) 

It is used to create a horizontal progress bar with the specified 

minimum and maximum value. 

JProgressBar(int 

orient) 

It is used to create a progress bar with the specified orientation, it can 

be either Vertical or Horizontal by using SwingConstants.VERTICAL 

and SwingConstants.HORIZONTAL constants.  

JProgressBar(int 

orient, int min, int 

max) 

It is used to create a progress bar with the specified orientation, 

minimum and maximum value. 

Commonly used Methods: 

Method Description 

void setStringPainted(boolean b) 
It is used to determine whether string should be displayed.  

void setString(String s) It is used to set value to the progress string.  

void setOrientation(int 

orientation) 

It is used to set the orientation, it may be either vertical or 
horizontal by using SwingConstants.VERTICAL and 

SwingConstants.HORIZONTAL constants.  

void setValue(int value) It is used to set the current value on the progress bar.  
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Java JProgressBar Example 

1. import javax.swing.*;     

2. public class ProgressBarExample extends JFrame{     

3. JProgressBar jb;     

4. int i=0,num=0;      

5. ProgressBarExample(){     

6. jb=new JProgressBar(0,2000);     

7. jb.setBounds(40,40,160,30);          

8. jb.setValue(0);     

9. jb.setStringPainted(true);     

10. add(jb);     

11. setSize(250,150);     

12. setLayout(null);     

13. }     

14. public void iterate(){     

15. while(i<=2000){     

16.   jb.setValue(i);     

17.   i=i+20;     

18.   try{Thread.sleep(150);}catch(Exception e){}     

19. }     

20. }     

21. public static void main(String[] args) {     

22.     ProgressBarExample m=new ProgressBarExample();     

23.     m.setVisible(true);     

24.     m.iterate();     

25. }     

26. }     

Output: 

 



67 
 

Java JSlider 

The Java JSlider class is used to create the slider. By using JSlider, a user can select a 

value from a specific range. 

Commonly used Constructors of JSlider class 

Constructor Description 

JSlider() creates a slider with the initial value of 50 and range of 0 to 100.  

JSlider(int orientation) creates a slider with the specified orientation set by either 
JSlider.HORIZONTAL or JSlider.VERTICAL with the range 0 to 

100 and initial value 50. 

JSlider(int min, int max) creates a horizontal slider using the given min and max.  

JSlider(int min, int max, 
int value) 

creates a horizontal slider using the given min, max and value. 

JSlider(int orientation, 
int min, int max, int 

value) 

creates a slider using the given orientation, min, max and value.  

Commonly used Methods of JSlider class 

Method Description 

public void setMinorTickSpacing(int n) is used to set the minor tick spacing to the slider.  

public void setMajorTickSpacing(int n) is used to set the major tick spacing to the slider.  

public void setPaintTicks(boolean b) is used to determine whether tick marks are painted.  

public void setPaintLabels(boolean b) is used to determine whether labels are painted.  

public void setPaintTracks(boolean b) is used to determine whether track is painted.  

Java JSlider Example 

1. import javax.swing.*;   

2. public class SliderExample1 extends JFrame{   

3. public SliderExample1() {   

4. JSlider slider = new JSlider(JSlider.HORIZONTAL, 0, 50, 25);   



68 
 

5. JPanel panel=new JPanel();   

6. panel.add(slider);   

7. add(panel);   

8. }   

9. public static void main(String s[]) {   

10. SliderExample1 frame=new SliderExample1();   

11. frame.pack();   

12. frame.setVisible(true);   

13. }   

14. }   

Output: 

Java JSlider Example: painting ticks 

1. import javax.swing.*;   

2. public class SliderExample extends JFrame{   

3. public SliderExample() {   

4. JSlider slider = new JSlider(JSlider.HORIZONTAL, 0, 50, 25);   

5. slider.setMinorTickSpacing(2);   

6. slider.setMajorTickSpacing(10);   

7. slider.setPaintTicks(true);   

8. slider.setPaintLabels(true);   

9.   JPanel panel=new JPanel();   

10. panel.add(slider);   

11. add(panel);   

12. }   

13. public static void main(String s[]) {   

14. SliderExample frame=new SliderExample();   

15. frame.pack();   

16. frame.setVisible(true);   

17. }   

18. }   

Output: 

 


