
UNIT 3 

EVENT HANDLING AND GUI PROGRAMMING 

 

Event handling in Java is a mechanism that allows programs to respond to user actions such as 

button clicks, mouse movements, key presses, and other events. Java provides a rich set of 

classes and interfaces to handle these events, primarily through the EventListener interface and 

its various sub-interfaces. 

Here's a basic overview of how event handling works in Java: 

Key Concepts in Java Event Handling: 

1. Event Source: The object that generates an event, such as a button, a text field, or a 

window. 

2. Event Listener: An object that is interested in responding to an event generated by an 

event source. 

3. Event Object: The event contains information about the event, like what kind of event it 

was and its associated details (e.g., the mouse's x and y coordinates). 

Event Handling Mechanism: 

1. Event source (like a button) generates an event. 

2. Event listener (like a ActionListener) listens for the event. 

3. When the event occurs, the listener executes its callback method to respond to the event. 

Types of Event Listeners: 

• ActionListener: Used for detecting action events (like a button click). 

• MouseListener: Used for detecting mouse events (like mouse clicks or mouse 

movements). 

• KeyListener: Used for detecting keyboard events (like key presses). 

• WindowListener: Used for detecting window events (like closing a window). 

• And more... 

Basic Steps for Event Handling: 

1. Create an event source (e.g., a button). 

2. Register an event listener to the event source. 

3. Handle the event when it occurs by defining the appropriate listener method. 

Types of events : 

1. Background events 

2. Foreground events 



1. Background events: 

These events do not require direct user interactions. They occur automatically due 

to system related activities 

2. Foreground events: 

These events require direct user interactions. They are generated when the user 

interacts with graphical components in a GUI. 

AWT(Abstract window toolkit) 

AWT (Abstract Window Toolkit) is a part of Java's standard library (java.awt package) used to 

create Graphical User Interfaces (GUIs). It provides a set of platform-independent 

components like windows, buttons, text fields, etc.. 

Features of AWT: 

  Platform-independent: Same code runs on Windows, macOS, Linux. 

  Lightweight API, but components are heavyweight (native). 

  Supports event handling and layout managers. 

  Basic GUI capabilities compared to newer libraries like Swing or JavaFX. 

Common AWT Packages & Classes 

• java.awt.* – Main GUI components 

• java.awt.event.* – Event handling (e.g., button clicks) 

AWT classes: 

1. Top-Level Container Classes 

These are the windows or base containers that hold all other components. 

Class Description 

Frame A top-level window with a title bar. 

Dialog A popup window for messages or input. 

Applet A GUI component that runs in a browser. 

2. Component Classes 

These are the actual GUI elements users interact with. 

Class Description 

Label Displays read-only text. 

Button A clickable button. 



TextField A single-line text input field. 

TextArea A multi-line text area. 

Checkbox A box that can be checked or unchecked. 

CheckboxGroup Groups checkboxes like radio buttons. 

Choice A dropdown menu (like a combo box). 

List A list of selectable items. 

Canvas Blank rectangular area for custom drawing. 

3. Container Classes 

Used to organize and hold other components. 

Class Description 

Panel A generic container. 

ScrollPane Adds scrolling to large components. 

4. Layout Manager Classes 

Used to control the layout of components inside containers. 

Class Description 

FlowLayout Arranges components in a row. 

BorderLayout Divides container into 5 regions. 

GridLayout Arranges in a grid (rows and columns). 

CardLayout Switches between panels like cards. 

GridBagLayout Complex, flexible grid layout. 

5. Menu-Related Classes 

Used to build menus in GUI applications. 

Class Description 

MenuBar The top-level menu bar. 

Menu A drop-down menu in the bar. 

MenuItem An item inside a Menu. 

CheckboxMenuItem A menu item with a checkbox. 

6. Event Handling Classes (from java.awt.event) 

Used to manage and handle user interactions. 

Class/Interface Description 

ActionListener For button clicks, etc. 

ItemListener For item selection (e.g., Checkbox). 

WindowListener For window events (open, close, etc.). 



MouseListener For mouse clicks and events. 

KeyListener For keyboard events. 

Helper class: 

In Java, a helper class (also known as a utility class) is a class that provides static methods to 

perform common, reusable tasks — such as formatting, calculations, string manipulation, etc. 

Characteristics of a Helper Class 

• Contains static methods. 

• Often marked with a private constructor to prevent instantiation. 

• Offers reusable functionality that can be accessed from anywhere. 

Common Java Helper Classes 

Java provides many built-in helper classes like: 

• java.lang.Math – Math functions 

• java.util.Arrays – Array manipulation 

• java.util.Collections – Working with collections 

• java.time.LocalDateTime – Date/time utilities 

 

Frame class: 

The Frame class in Java AWT (java.awt.Frame) is a top-level window with a title and 

border. It is one of the most commonly used AWT components for creating standalone GUI 

applications. 

Key Features of Frame 

• Inherits from java.awt.Window, which extends java.awt.Container. 

• Can hold other components (like buttons, labels, text fields, etc.). 

• Has a title bar, minimize/maximize buttons, and close button. 

Basic Constructor Variants 

Frame()                   // Creates an untitled frame 

Frame(String title)       // Creates a frame with a title 

Example: 

 



import java.awt.*; 

public class FrameExample { 

    public static void main(String[] args) { 

        // Create a frame with a title 

        Frame frame = new Frame("AWT Frame Example"); 

 

        // Set frame size (width, height) 

        frame.setSize(400, 300); 

 

        // Set layout manager 

        frame.setLayout(new FlowLayout()); 

 

        // Add components 

        Label label = new Label("Hello, AWT!"); 

        frame.add(label); 

 

        // Make frame visible 

        frame.setVisible(true); 

    } 

} 

Common Methods of Frame 

Method Description 

setTitle(String) Sets the frame title 

setSize(int, int) Sets width and height 

setLayout(Layout) Sets the layout manager 



add(Component) Adds a UI component to the frame 

setVisible(boolean) Shows or hides the frame 

dispose() Closes the frame 

 

Example: Extending Frame and Handling Close Event 

import java.awt.*; 

import java.awt.event.*; 

 

public class MyFrame extends Frame { 

 

    // Constructor 

    public MyFrame() { 

        // Set frame title 

        setTitle("My AWT Frame"); 

 

        // Set size 

        setSize(400, 300); 

 

        // Set layout 

        setLayout(new FlowLayout()); 

 

        // Add a component 

        add(new Label("Welcome to AWT Frame!")); 

 

        // Handle window closing event 

        addWindowListener(new WindowAdapter() { 

            public void windowClosing(WindowEvent e) { 

                dispose(); // Close the frame 

            } 



        }); 

 

        // Make the frame visible 

        setVisible(true); 

    } 

 

    // Main method to run the program 

    public static void main(String[] args) { 

        new MyFrame(); // Create and show the frame 

    } 

} 

  Creates a class MyFrame that extends Frame. 

  Sets title, size, layout, and adds a label. 

  Adds a WindowAdapter to handle the close button (windowClosing event). 

  Calls dispose() to close the window properly. 

Panel class  

In Java AWT, the Panel class is a generic container used to group and organize components 

(like buttons, labels, text fields) inside a window or another container. 

Key Features of Panel 

• It cannot exist independently; must be added to a container like a Frame or Applet. 

• It helps organize GUI components within a section of a window. 

• Supports layout managers for arranging child components. 

Constructors: 

Panel()                        // Creates a new panel with default layout (FlowLayout) 

Panel(LayoutManager layout)    // Creates a panel with a specific layout 

Methods: 

Method Description 

add(Component comp) Adds a component (like a button, label) to the panel. 



remove(Component comp) Removes a specific component from the panel. 

removeAll() Removes all components from the panel. 

setLayout(LayoutManager mgr) Sets the layout manager (e.g., FlowLayout, GridLayout). 

getLayout() Returns the current layout manager of the panel. 

setBackground(Color c) Sets the background color of the panel. 

getBackground() Returns the current background color. 

setForeground(Color c) Sets the foreground color (text, etc.). 

setVisible(boolean b) Shows or hides the panel. 

getComponent(int index) Gets the component at a specific index. 

getComponentCount() Returns the number of components in the panel. 

 

Example: 

import java.awt.*; 

import java.awt.event.*; 

 

public class PanelExample { 

    public static void main(String[] args) { 

        Frame frame = new Frame("Panel Example"); 

 

        // Create a panel and set background color 

        Panel panel = new Panel(); 

        panel.setBackground(Color.lightGray); 

 

        // Add components to the panel 

        panel.add(new Label("Username:")); 

        panel.add(new TextField(15)); 

 

        panel.add(new Label("Password:")); 

        panel.add(new TextField(15)); 

 

        // Add panel to the frame 

        frame.add(panel); 



 

        // Frame settings 

        frame.setSize(300, 200); 

        frame.setLayout(new FlowLayout()); 

        frame.setVisible(true); 

 

        // Close event handling 

        frame.addWindowListener(new WindowAdapter() { 

            public void windowClosing(WindowEvent e) { 

                frame.dispose(); 

            } 

        }); 

    } 

} 

Layout Managers: 

Layout managers control how components (buttons, labels, text fields, etc.) are arranged inside 

containers like Frame, Panel, or Dialog. They automatically manage the size and position of 

components, making GUIs adaptable to different screen sizes and resolutions. 

Common layout managers: 

Layout 

Manager 

Description Behavior Summary 

FlowLayout Places components in a row, left to right, 

wrapping as needed. 

Components flow 

naturally like text lines. 

BorderLayout Divides container into five regions: North, 

South, East, West, Center. 

One component per 

region; Center fills space. 

GridLayout Arranges components in a grid of equal-sized 

cells. 

Rows and columns fixed; 

all cells same size. 

CardLayout Stacks components like cards; shows one at a 

time. 

Useful for wizards or tab-

like interfaces. 

GridBagLayout Most flexible grid-based layout with variable 

row/column sizes and component alignment. 

Complex but powerful for 

custom layouts. 

 

Flowlayout: 



FlowLayout is the simplest layout manager in Java AWT. It arranges components in a row, left 

to right, and when there's no more horizontal space, it wraps to the next line — just like words 

in a paragraph. 

Features : 

  Components flow horizontally (default). 

  Wrap to the next line when space runs out. 

  Supports alignment: LEFT, CENTER (default), RIGHT, LEADING, and TRAILING. 

  Has horizontal and vertical gaps between components. 

Constructors: 

FlowLayout()                          // Default: center alignment, 5px gaps 

FlowLayout(int align)                 // Specify alignment 

FlowLayout(int align, int hgap, int vgap)  // Alignment + horizontal & vertical gaps 

Example: 

import java.awt.*; 

public class FlowLayoutExample { 

    public static void main(String[] args) { 

        Frame frame = new Frame("FlowLayout Example"); 

 

        // Set FlowLayout with left alignment and 10px gaps 

        frame.setLayout(new FlowLayout(FlowLayout.LEFT, 10, 10)); 

 

        // Add buttons 

        frame.add(new Button("Button 1")); 

        frame.add(new Button("Button 2")); 

        frame.add(new Button("Button 3")); 

        frame.add(new Button("Button 4")); 

 

        frame.setSize(300, 150); 



        frame.setVisible(true); 

    } 

} 

Border layout: 

BorderLayout divides a container into five regions: 

• North (top) 

• South (bottom) 

• East (right) 

• West (left) 

• Center (middle) 

Key Features of BorderLayout: 

• Default layout for Frame and Dialog. 

• Components in North and South stretch horizontally. 

• Components in East and West stretch vertically. 

• Center expands to fill leftover space. 

• If a region has no component, that area is unused. 

Constructor: 

BorderLayout()                 // Default constructor 

BorderLayout(int hgap, int vgap)  // Specify horizontal and vertical gaps between regions 

Example: 

import java.awt.*; 

public class BorderLayoutExample { 

    public static void main(String[] args) { 

        Frame frame = new Frame("BorderLayout Example"); 

 

        // Set BorderLayout with 5px gaps 

        frame.setLayout(new BorderLayout(5, 5)); 

 

        // Add buttons to different regions 

        frame.add(new Button("North"), BorderLayout.NORTH); 



        frame.add(new Button("South"), BorderLayout.SOUTH); 

        frame.add(new Button("East"), BorderLayout.EAST); 

        frame.add(new Button("West"), BorderLayout.WEST); 

        frame.add(new Button("Center"), BorderLayout.CENTER); 

 

        frame.setSize(400, 300); 

        frame.setVisible(true); 

    } 

} 

Grid Layout: 

GridLayout arranges components in a grid of equally sized cells — rows and columns. Each 

cell holds one component, and all cells have the same width and height. 

Key Features of GridLayout: 

• You specify the number of rows and columns. 

• Components fill cells row-wise (left to right, top to bottom). 

• All cells have the same size, which adapts to the container size. 

• If either rows or columns is set to zero, the layout dynamically adjusts. 

Constructor: 

GridLayout(int rows, int cols)                    // Rows and columns, no gaps 

GridLayout(int rows, int cols, int hgap, int vgap) // With horizontal and vertical gaps 

Example: 

import java.awt.*; 

public class GridLayoutExample { 

    public static void main(String[] args) { 

        Frame frame = new Frame("GridLayout Example"); 

 

        // Create GridLayout with 2 rows, 3 columns, 5px gaps 

        frame.setLayout(new GridLayout(2, 3, 5, 5)); 

 



        // Add 6 buttons 

        for (int i = 1; i <= 6; i++) { 

            frame.add(new Button("Button " + i)); 

        } 

 

        frame.setSize(400, 200); 

        frame.setVisible(true); 

    } 

} 

 

Major events in java: 

Event Type Listener Interface Generated By 

ActionEvent ActionListener Button, MenuItem, TextField 

ItemEvent ItemListener Checkbox, Choice, ComboBox 

AdjustmentEvent AdjustmentListener Scrollbar 

MouseEvent MouseListener Mouse Clicks 

MouseMotionEvent MouseMotionListener Mouse Movement 

KeyEvent KeyListener Keyboard Input 

FocusEvent FocusListener Focus Gain/Loss 

WindowEvent WindowListener Window Actions 

ComponentEvent ComponentListener Component Resize/Move 

TextEvent TextListener Text Updates 

 

Two event handling mechanism in java 

1. Event delegation model 

2. Inheritance based event handling 

 

1. Event delegation mode: 

It's a mechanism in which an event source (e.g., button, text field) delegates the 

task of handling an event to a listener object that implements a particular listener 

interface. 

 

How the Model Works (Flow) 

1. A user interacts with a GUI component (e.g., clicks a button). 

2. The component generates an event object. 



3. The event is delegated to a registered listener. 

4. The listener's method is invoked automatically by the JVM. 

5. The event is handled inside that method. 

                        EXAMPLE: 

               

 

import java.awt.*; 

import java.awt.event.*; 

public class EventDelegationExample { 

    public static void main(String[] args) { 

        Frame frame = new Frame("Delegation Model Example"); 

        Button button = new Button("Click Me"); 

 

        // Event registration 

        button.addActionListener(new MyButtonHandler()); 

 

        frame.add(button); 

        frame.setSize(300, 200); 

        frame.setLayout(new FlowLayout()); 

        frame.setVisible(true); 

    } 

} 

 

// Event listener class 



class MyButtonHandler implements ActionListener { 

    public void actionPerformed(ActionEvent e) { 

        System.out.println("Button was clicked!"); 

    } 

} 

2. Inheritance based event handling: 

Inheritance-based event handling in Java is when a class extends a GUI 

component (like Frame) and directly implements listener interfaces (e.g., 

ActionListener) within the same class, embedding the event-handling logic; 

although functional, it's discouraged in favor of the event delegation model, 

which promotes cleaner, modular, and more maintainable code by separating 

event sources from their listeners. 

How It Works – Step by Step 

1. Create a subclass of a GUI component (like Frame or Applet). 

2. Implement a listener interface like ActionListener or MouseListener. 

3. Override the required method(s) from the listener interface (e.g., 

actionPerformed()). 

4. Register the current object (this) as the event listener using 

addXListener() method. 

5. When the user performs an action (like clicking a button), the 

overridden method is triggered 

 

Example: 

import java.awt.*; 

import java.awt.event.*; 

 

public class MyFrame extends Frame implements ActionListener { 

 

    Button b; 

 

    MyFrame() { 

        // Create button 

        b = new Button("Click Me"); 

        b.setBounds(100, 100, 80, 30); 

 

        // Register current class as listener 

        b.addActionListener(this); 

 



        // Setup frame 

        add(b); 

        setSize(300, 200); 

        setLayout(null); 

        setVisible(true); 

    } 

 

    // Override actionPerformed from ActionListener 

    public void actionPerformed(ActionEvent e) { 

        System.out.println("Button was clicked!"); 

    } 

 

    public static void main(String[] args) { 

        new MyFrame(); 

    } 

} 

 

Event classes and event listener interfaces  

Event Class Listener Interface Key Method(s) 

Typical 

Source 

Compone

nt 

ActionEvent ActionListener actionPerformed(ActionEvent e) 

Button, 

MenuItem, 

TextField 

ItemEvent ItemListener itemStateChanged(ItemEvent e) 

Checkbox, 

Choice, 

List 

AdjustmentEve

nt 
AdjustmentListener 

adjustmentValueChanged(Adjustment

Event e) 
Scrollbar 

TextEvent TextListener textValueChanged(TextEvent e) 
TextField, 

TextArea 

KeyEvent KeyListener 
keyPressed(), keyReleased(), 

keyTyped() 

Keyboard 

input 

component

s 

MouseEvent MouseListener mouseClicked(), mousePressed(), etc. 

Mouse 

over any 

component 

MouseEvent 
MouseMotionListe

ner 
mouseMoved(), mouseDragged() 

Mouse 

movement 

over 

component

s 



MouseWheelEve

nt 

MouseWheelListen

er 

mouseWheelMoved(MouseWheelEve

nt e) 

Mouse-

enabled 

component

s 

FocusEvent FocusListener 
focusGained(FocusEvent e), 

focusLost() 

TextField, 

TextArea 

WindowEvent WindowListener 
windowOpened(), windowClosing(), 

etc. 

Frame, 

Dialog 

ComponentEven

t 
ComponentListener 

componentResized(), 

componentMoved(), etc. 

Any 

component 

ContainerEvent ContainerListener 
componentAdded(), 

componentRemoved() 

Panel, 

Frame, 

Window 

 

Mouse events: 

Mous

e 

Event 

Event Class 
Listener 

Interface 
Key Methods 

Triggere

d When 

Mous

e 

Click 

MouseEvent MouseListener mouseClicked(MouseEvent e) 

Mouse 

button is 

pressed 

and 

released 

Mous

e 

Press 

MouseEvent MouseListener mousePressed(MouseEvent e) 

Mouse 

button is 

pressed 

Mous

e 

Relea

se 

MouseEvent MouseListener mouseReleased(MouseEvent e) 

Mouse 

button is 

released 

Mous

e 

Enter 

MouseEvent MouseListener mouseEntered(MouseEvent e) 

Cursor 

enters 

compone

nt area 

Mous

e Exit 
MouseEvent MouseListener mouseExited(MouseEvent e) 

Cursor 

exits 

compone

nt area 

Mous

e 

Move 

MouseEvent 
MouseMotionList

ener 
mouseMoved(MouseEvent e) 

Mouse is 

moved 

without 

pressing 

a button 



Mous

e 

Drag 

MouseEvent 
MouseMotionList

ener 
mouseDragged(MouseEvent e) 

Mouse is 

moved 

while a 

button is 

pressed 

Mous

e 

Wheel 

Scroll 

MouseWheelEv

ent 

MouseWheelListe

ner 

mouseWheelMoved(MouseWhee

lEvent e) 

Mouse 

wheel is 

rotated 

import java.awt.*; 

import java.awt.event.*; 

 

public class MouseEventDemo extends Frame implements MouseListener, 

MouseMotionListener { 

    Label label; 

 

    MouseEventDemo() { 

        label = new Label(); 

        label.setBounds(50, 50, 200, 20); 

        add(label); 

 

        addMouseListener(this); 

        addMouseMotionListener(this); 

 

        setSize(300, 200); 

        setLayout(null); 

        setVisible(true); 

    } 

 

    public void mouseClicked(MouseEvent e) { 

        label.setText("Mouse Clicked at (" + e.getX() + ", " + e.getY() + ")"); 

    } 



    public void mousePressed(MouseEvent e) {} 

    public void mouseReleased(MouseEvent e) {} 

    public void mouseEntered(MouseEvent e) {} 

    public void mouseExited(MouseEvent e) {} 

 

    public void mouseMoved(MouseEvent e) { 

        label.setText("Mouse Moved to (" + e.getX() + ", " + e.getY() + ")"); 

    } 

    public void mouseDragged(MouseEvent e) {} 

 

    public static void main(String[] args) { 

        new MouseEventDemo(); 

    } 

} 

Methods of mouse events: 

Method Description 

getX() Returns the horizontal X coordinate of the mouse event (relative to 

the component). 

getY() Returns the vertical Y coordinate of the mouse event (relative to the 

component). 

getButton() Returns the mouse button that was pressed (e.g., BUTTON1, 

BUTTON2, BUTTON3). 

getClickCount() Returns the number of mouse clicks associated with the event. 

getModifiersEx() Returns the modifier keys (such as Shift, Control) that were pressed 

during the event. 

getSource() Returns the object on which the event initially occurred. 

getLocationOnScreen() Returns the location of the mouse event on the screen, in screen 

coordinates. 

 

Key events: 

Key Event Event 

Class 

Listener 

Interface 

Key Methods Triggered When 

Key 

Pressed 

KeyEvent KeyListener keyPressed(KeyEvent e) A key is pressed 



Key 

Released 

KeyEvent KeyListener keyReleased(KeyEvent 

e) 

A key is released 

Key Typed KeyEvent KeyListener keyTyped(KeyEvent e) A valid character 

key is typed 

 

Methods: 

Method Description 

getKeyChar() Returns the character of the key typed 

getKeyCode() Returns the key code (e.g., KeyEvent.VK_A) 

getKeyText(int keyCode) Returns a string name for a key code 

 

Example: 

import java.awt.*; 

import java.awt.event.*; 

 

public class KeyEventDemo extends Frame implements KeyListener { 

    Label label; 

 

    KeyEventDemo() { 

        label = new Label(); 

        label.setBounds(50, 50, 250, 20); 

        add(label); 

 

        addKeyListener(this);  // Register listener 

 

        setSize(300, 200); 

        setLayout(null); 

        setVisible(true); 

    } 

 

    public void keyPressed(KeyEvent e) { 



        label.setText("Key Pressed: " + KeyEvent.getKeyText(e.getKeyCode())); 

    } 

 

    public void keyReleased(KeyEvent e) { 

        label.setText("Key Released: " + KeyEvent.getKeyText(e.getKeyCode())); 

    } 

 

    public void keyTyped(KeyEvent e) { 

        label.setText("Key Typed: " + e.getKeyChar()); 

    } 

 

    public static void main(String[] args) { 

        new KeyEventDemo(); 

    } 

} 

 

GUI components: 

Component Description Example Usage 

Button A button for initiating actions or events. Button b = new Button("Click 

Me"); 

Label Displays text or an image. Label label = new Label("Enter 

Name:"); 

TextField A single-line text input field. TextField tf = new TextField(); 

TextArea A multi-line text input area. TextArea ta = new TextArea(); 

CheckBox A box that can either be checked or 

unchecked. 

Checkbox cb = new 

Checkbox("Accept Terms"); 

RadioButton A radio button that allows single selection 

among a group of options. 

CheckboxGroup group = new 

CheckboxGroup(); 

List A list of options where multiple items can 

be selected. 

List list = new List(); 

Choice A drop-down list of options. Choice choice = new Choice(); 

ScrollBar A scrollbar used for navigating large 

amounts of content. 

Scrollbar sb = new Scrollbar(); 

Window A container that represents a top-level 

window. 

Window win = new Window(); 



Panel A container used to organize components 

in a layout. 

Panel panel = new Panel(); 

 

1. Label: 

In Java, a Label is a GUI component that is used to display text or an image. It is one of 

the most basic components used in creating graphical user interfaces. 

Example: 

import java.awt.*; 

import java.awt.event.*; 

 

public class AWTLabelExample { 

    public static void main(String[] args) { 

        // Create a frame (main window) 

        Frame frame = new Frame("AWT Label Example"); 

 

        // Create a label 

        Label label = new Label("Hello, this is an AWT Label!"); 

 

        // Set label position and size 

        label.setBounds(50, 50, 250, 30); // x, y, width, height 

 

        // Add label to the frame 

        frame.add(label); 

 

        // Set frame properties 

        frame.setSize(400, 300); 

        frame.setLayout(null); // Absolute positioning 

        frame.setVisible(true); 

 

        // Close window on close event 

        frame.addWindowListener(new WindowAdapter() { 

            public void windowClosing(WindowEvent we) { 

                System.exit(0); 

            } 

        }); 

    } 

} 

Constructor of label: 

Label()                             // Creates an empty label 

Label(String text)                  // Creates a label with the specified text 



Label(String text, int alignment)   // Creates a label with text and alignment 

2. Buttons 

In Java, buttons are GUI components that are used to trigger actions when clicked. 

Example: 

import java.awt.*; 

import java.awt.event.*; 

 

public class AWTButtonExample { 

    public static void main(String[] args) { 

        // Create a frame (main window) 

        Frame frame = new Frame("AWT Button Example"); 

 

        // Create a button 

        Button button = new Button("Click Me"); 

 

        // Set button position and size 

        button.setBounds(100, 100, 150, 40); 

 

        // Add an action listener to the button 

        button.addActionListener(new ActionListener() { 

            public void actionPerformed(ActionEvent e) { 

                System.out.println("Button Clicked!"); 

            } 

        }); 

 

        // Add button to the frame 

        frame.add(button); 

 

        // Set frame properties 

        frame.setSize(300, 200); 

        frame.setLayout(null); // Absolute positioning 

        frame.setVisible(true); 

 

        // Close window on close event 

        frame.addWindowListener(new WindowAdapter() { 

            public void windowClosing(WindowEvent we) { 

                System.exit(0); 

            } 

        }); 

    } 

} 

 



Constructor of button: 

 

Button()                  // Creates an empty button 

Button(String label)      // Creates a button with specified label 

 

3. Textfield: 

In Java, a TextField is a GUI component used for receiving single-line input from the 

user. It can be used to enter text, such as a name or a password 

Example 

import java.awt.*; 

import java.awt.event.*; 

public class AWTTextFieldExample { 

    public static void main(String[] args) { 

        // Create a frame 

        Frame frame = new Frame("AWT TextField Example"); 

 

        // Create a label 

        Label label = new Label("Enter your name:"); 

 

        // Create a text field 

        TextField textField = new TextField(); 

         

        // Set text field size 

        textField.setBounds(100, 100, 200, 30); 

 

        // Create a button to show entered text 

        Button button = new Button("Show Text"); 

 

        // Set button position 

        button.setBounds(100, 150, 100, 30); 



 

        // Add an action listener to the button 

        button.addActionListener(new ActionListener() { 

            public void actionPerformed(ActionEvent e) { 

                // Get text from the text field and print it 

                System.out.println("Entered text: " + textField.getText()); 

            } 

        }); 

 

        // Set position of the label 

        label.setBounds(100, 50, 200, 30); 

 

        // Add components to the frame 

        frame.add(label); 

        frame.add(textField); 

        frame.add(button); 

 

        // Set frame properties 

        frame.setSize(400, 300); 

        frame.setLayout(null);  // Use absolute positioning 

        frame.setVisible(true); 

 

        // Close window on close event 

        frame.addWindowListener(new WindowAdapter() { 

            public void windowClosing(WindowEvent we) { 

                System.exit(0); 

            } 

        }); 



    } 

} 

Constructor of textfield: 

TextField() 

TextField(String text) 

TextField(int columns) 

TextField(String text, int columns) 

4. Textarea 

In Java AWT, the TextArea class is used to create a multi-line text input area, where 

users can enter or display multiple lines of text. 

 

Example: 

import java.awt.*; 

public class TextAreaExample { 

    public static void main(String[] args) { 

        // Create a Frame (main window) 

        Frame frame = new Frame("TextArea Example"); 

 

        // Create a TextArea with 5 rows and 30 columns 

        TextArea textArea = new TextArea("Enter your text here...", 5, 30); 

 

        // Add TextArea to the frame 

        frame.add(textArea); 

 

        // Set frame size and layout 

        frame.setSize(400, 300); 

        frame.setLayout(new FlowLayout()); 

        frame.setVisible(true); 

    } 

} 

 

Constructor of textarea: 

TextArea() 

TextArea(String text) 

TextArea(int rows, int columns) 

TextArea(String text, int rows, int columns) 

TextArea(String text, int rows, int columns, int scrollbars) 

 

5. Checkbox: 

In Java, checkboxes can be created and used primarily in GUI applications, commonly 

with either AWT (Abstract Window Toolkit) or Swing. 



Example: 

 

import java.awt.*; 

import java.awt.event.*; 

 

public class AWTCheckboxExample { 

    public static void main(String[] args) { 

        Frame frame = new Frame("AWT Checkbox Example"); 

 

        Checkbox checkBox = new Checkbox("Accept Terms"); 

        checkBox.setBounds(100, 100, 200, 50); 

 

        Button button = new Button("Submit"); 

        button.setBounds(100, 160, 80, 30); 

 

        button.addActionListener(new ActionListener() { 

            public void actionPerformed(ActionEvent e) { 

                if (checkBox.getState()) { 

                    System.out.println("Accepted"); 

                } else { 

                    System.out.println("Not Accepted"); 

                } 

            } 

        }); 

 

        frame.add(checkBox); 

        frame.add(button); 

        frame.setSize(300, 250); 

        frame.setLayout(null); 

        frame.setVisible(true); 

    } 

} 

6. Radiobutton(checkbox an checkboxgroup): 

In Java, radio buttons allow users to select only one option from a group. While they 

look like checkboxes, only one can be selected at a time within a group. 

Example: 

 

import java.awt.*; 

import java.awt.event.*; 

 

public class AWTCheckboxGroupExample { 

    public static void main(String[] args) { 

        Frame frame = new Frame("AWT RadioButton Example"); 



 

        CheckboxGroup cbg = new CheckboxGroup(); 

 

        Checkbox cb1 = new Checkbox("Male", cbg, false); 

        Checkbox cb2 = new Checkbox("Female", cbg, false); 

        cb1.setBounds(100, 50, 100, 30); 

        cb2.setBounds(100, 80, 100, 30); 

 

        Button b = new Button("Submit"); 

        b.setBounds(100, 120, 80, 30); 

        b.addActionListener(new ActionListener() { 

            public void actionPerformed(ActionEvent e) { 

                Checkbox selected = cbg.getSelectedCheckbox(); 

                if (selected != null) { 

                    System.out.println("Selected: " + selected.getLabel()); 

                } else { 

                    System.out.println("Nothing selected"); 

                } 

            } 

        }); 

 

        frame.add(cb1); 

        frame.add(cb2); 

        frame.add(b); 

        frame.setSize(300, 200); 

        frame.setLayout(null); 

        frame.setVisible(true); 

    } 

} 

Constructor of radio button: 

Checkbox(String label, CheckboxGroup group, boolean state) 

7. List: 

Constructor of list: 

List()                            // Single-selection list 

List(int rows)                    // List with visible row count 

List(int rows, boolean multipleMode) // Multi-selection support 

 

Example: 

import java.awt.*; 

import java.awt.event.*; 

 



public class AWTListExample { 

    public static void main(String[] args) { 

        Frame f = new Frame("List Example"); 

        List list = new List(5, true); // 5 visible rows, multiple selection 

 

        list.add("Java"); 

        list.add("Python"); 

        list.add("C++"); 

        list.add("JavaScript"); 

 

        f.add(list); 

        f.setSize(300, 200); 

        f.setLayout(new FlowLayout()); 

        f.setVisible(true); 

    } 

} 

8. Choice: 

In Java, a Choice is a GUI component from the AWT (Abstract Window Toolkit) 

package. It creates a drop-down list (also called a combo box) that allows the user to 

select one item at a time. 

Constructor: 

Choice()  // Creates an empty drop-down list 

 

Example: 

import java.awt.*; 

import java.awt.event.*; 

 

public class ChoiceExample { 

    public static void main(String[] args) { 

        Frame f = new Frame("Choice Example"); 

 

        Choice choice = new Choice();  // Create drop-down list 

        choice.add("Java"); 

        choice.add("Python"); 

        choice.add("C++"); 

        choice.add("JavaScript"); 

 

        choice.setBounds(100, 100, 150, 30); 

 

        f.add(choice); 

        f.setSize(300, 200); 

        f.setLayout(null); 

        f.setVisible(true); 



 

        f.addWindowListener(new WindowAdapter() { 

            public void windowClosing(WindowEvent e) { 

                f.dispose(); 

            } 

        }); 

    } 

} 

9. Scroll bars: 

In Java, scrollbars are UI components used to scroll content horizontally or vertically. 

They can be added directly or attached to other components like text areas, panels, or 

lists. 

 Constructor: 

Scrollbar()                                // Default (vertical) 

Scrollbar(int orientation)                 // Scrollbar.VERTICAL or HORIZONTAL 

Scrollbar(int value, int visible, int minimum, int maximum) 

 Example: 

import java.awt.*; 

 

public class AWTScrollbarExample { 

    public static void main(String[] args) { 

        Frame frame = new Frame("AWT Scrollbar Example"); 

 

        Scrollbar sb = new Scrollbar(Scrollbar.VERTICAL, 0, 20, 0, 100); 

        sb.setBounds(100, 50, 20, 200);  // x, y, width, height 

 

        frame.add(sb); 

        frame.setSize(300, 300); 

        frame.setLayout(null); 

        frame.setVisible(true); 

    } 

} 

10. Slider: 

In Java, a slider is a GUI component that lets the user select a numeric value by sliding a 

knob within a bounded range. 

Constructor: 

JSlider()                                  // Default slider (horizontal, 0-100) 

JSlider(int orientation)                   // Horizontal or vertical 

JSlider(int min, int max)                  // Range, default horizontal 

JSlider(int min, int max, int value)       // Range with initial value 

JSlider(int orientation, int min, int max, int value)  // Orientation + range + initial 

 

Example: 



import javax.swing.*; 

import javax.swing.event.*; 

 

public class SliderExample { 

    public static void main(String[] args) { 

        JFrame frame = new JFrame("JSlider Example"); 

 

        // Slider from 0 to 50, starting at 25 

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

        slider.setBounds(50, 50, 300, 50); 

        slider.setMajorTickSpacing(10); 

        slider.setPaintTicks(true); 

        slider.setPaintLabels(true); 

 

        JLabel label = new JLabel("Value: 25"); 

        label.setBounds(50, 100, 100, 30); 

 

        slider.addChangeListener(e -> { 

            int val = ((JSlider)e.getSource()).getValue(); 

            label.setText("Value: " + val); 

        }); 

 

        frame.add(slider); 

        frame.add(label); 

        frame.setSize(400, 200); 

        frame.setLayout(null); 

        frame.setVisible(true); 

        frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 

    } 

} 

11. Menu: 

In Java GUI programming, menus provide a way to organize commands and options in a 

structured dropdown list, typically shown in a menu bar. 

AWT Menu Components 

AWT also supports menus but with a simpler API: 

• MenuBar — menu bar container 

• Menu — a menu 

• MenuItem — menu item 

Example 



import javax.swing.*; 

import java.awt.event.*; 

 

public class MenuExample { 

    public static void main(String[] args) { 

        JFrame frame = new JFrame("Menu Example"); 

        JMenuBar menuBar = new JMenuBar(); 

 

        // Create menus 

        JMenu fileMenu = new JMenu("File"); 

        JMenu editMenu = new JMenu("Edit"); 

 

        // Create menu items 

        JMenuItem newItem = new JMenuItem("New"); 

        JMenuItem openItem = new JMenuItem("Open"); 

        JMenuItem exitItem = new JMenuItem("Exit"); 

 

        // Add action listener for exit 

        exitItem.addActionListener(e -> System.exit(0)); 

 

        // Add menu items to the File menu 

        fileMenu.add(newItem); 

        fileMenu.add(openItem); 

        fileMenu.addSeparator(); 

        fileMenu.add(exitItem); 

 

        // Add menus to the menu bar 

        menuBar.add(fileMenu); 



        menuBar.add(editMenu); 

 

        frame.setJMenuBar(menuBar); 

        frame.setSize(400, 300); 

        frame.setVisible(true); 

        frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 

    } 

} 

12. Dialogbox: 

In Java, a dialog box is a small window that prompts the user to take some action or 

displays information. You can create dialog boxes in both AWT and Swing, but Swing 

dialogs are more versatile and commonly used. 

Example: 

import java.awt.*; 

import java.awt.event.*; 

 

public class AWTDialogExample { 

    public static void main(String[] args) { 

        Frame frame = new Frame("AWT Dialog Example"); 

        frame.setSize(400, 300); 

        frame.setLayout(new FlowLayout()); 

 

        Button openDialogBtn = new Button("Open Dialog"); 

        frame.add(openDialogBtn); 

 

        // Create a Dialog, initially invisible 

        Dialog dialog = new Dialog(frame, "My Dialog", true); // modal dialog 

        dialog.setSize(250, 150); 

        dialog.setLayout(new FlowLayout()); 

 

        Label label = new Label("This is an AWT Dialog"); 

        Button closeBtn = new Button("Close"); 

        dialog.add(label); 

        dialog.add(closeBtn); 

 

        // Close button closes the dialog 

        closeBtn.addActionListener(e -> dialog.setVisible(false)); 

 

        // Show dialog when button clicked 



        openDialogBtn.addActionListener(e -> dialog.setVisible(true)); 

 

        // Window close handler for main frame 

        frame.addWindowListener(new WindowAdapter() { 

            public void windowClosing(WindowEvent we) { 

                frame.dispose(); 

            } 

        }); 

 

        frame.setVisible(true); 

    } 

} 

 

String handling: 

1. Creating Strings 

• Strings are objects in Java and can be created in two ways: 

String s1 = "Hello";                // String literal (interned) 

String s2 = new String("Hello");    // Using constructor (creates new 

object) 

2. Length of a String 

• To get the number of characters in a string, use .length() method. 

String s = "Hello"; 

int len = s.length();  // len = 5 

3. Concatenation: 

▪ Use + operator or .concat() method to join strings. 

String s1 = "Hello"; 

String s2 = "World"; 

String s3 = s1 + " " + s2;       // "Hello World" 

String s4 = s1.concat(" ").concat(s2); // same result 

4. Comparing string: 



  Use .equals() to check if two strings have the same content. 

  Use == to check if two string references point to the same object (not 

recommended for content comparison). 

  .equalsIgnoreCase() compares strings ignoring case. 

 

String s1 = "Java"; 

String s2 = "java"; 

 

boolean eq1 = s1.equals(s2);            // false 

boolean eq2 = s1.equalsIgnoreCase(s2);  // true 

 

5. Accessing Characters 

• Use .charAt(index) to get character at a specific position (index starts at 0). 

String s = "Java"; 

char c = s.charAt(2);  // 'v' 

6. Substring 

• Extract part of a string with .substring(startIndex, endIndex) (endIndex 

exclusive). 

  String s = "Hello"; 

  String sub = s.substring(1, 4);  // "ell" 

7. Changing Case 

• Convert to uppercase or lowercase using .toUpperCase() and .toLowerCase(). 

String s = "Java"; 

String upper = s.toUpperCase();  // "JAVA" 

String lower = s.toLowerCase();  // "java" 

8. Trimming Whitespace 

• Remove leading and trailing spaces with .trim(). 

String s = "   Hello   "; 

String t = s.trim();  // "Hello" 



9. Replacing Characters or Substrings 

• Use .replace(oldChar, newChar) or .replace(oldString, newString). 

String s = "foo bar"; 

String replaced1 = s.replace('o', 'a');       // "faa bar" 

String replaced2 = s.replace("bar", "baz");   // "foo baz" 

10.  Splitting Strings 

• Divide a string into parts using .split(regex). 

String s = "apple,banana,orange"; 

String[] fruits = s.split(",");   // ["apple", "banana", "orange"] 

11. Starts With / Ends With 

• Check if a string starts or ends with a certain substring. 

String s = "hello.java"; 

boolean starts = s.startsWith("hello");  // true 

boolean ends = s.endsWith(".java");       // true 

12. Finding Substrings 

• .indexOf() returns the first index of a substring or -1 if not found. 

• .lastIndexOf() returns the last index. 

String s = "banana"; 

int first = s.indexOf("na");      // 2 

int last = s.lastIndexOf("na");   // 4 

  

Mutable strings: 

1. StringBuilder (Not synchronized, faster — preferred for single-threaded use) 

2. StringBuffer (Synchronized, thread-safe — use if multiple threads access the string) 

 

How to create and use mutable strings with StringBuilder 



StringBuilder sb = new StringBuilder("Hello"); 

 

// Append text 

sb.append(" World"); 

 

// Insert text 

sb.insert(5, ","); 

 

// Replace text 

sb.replace(6, 11, "Java"); 

 

// Delete part of string 

sb.delete(5, 6);  // deletes comma 

 

System.out.println(sb.toString());  // Outputs: "Hello Java" 

 

Methods of string builder and astring buffer: 

Method Description 

append(String) Adds text at the end 

insert(int, String) Inserts text at given position 

replace(int start, int end, String) Replaces substring in range 

delete(int start, int end) Deletes substring in range 

reverse() Reverses the string content 

toString() Converts builder content back to String 

 

 

 

 

 

 


