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Early intro into (basics) 
Applets (more on Chapter 20)

� – Java programs embedded in web pages

� – when page is opened compiled Java code is

� transferred to client and run there
� client-side programs

� – we are going to look at
� structure and coding of applets

� <APPLET> tag



LifecyleLifecyle of an applet
� init()•

� initialises the applet each time the page is loaded
� • code that would normally be put in a constructor
� • can also do things like start downloading any files you need
� • often all code goes here

� • start ()
� • often code that performs function of applet
� • code dealing with threads or time (e.g. playing sounds)
� – called when applet becomes visible

� • stop()
� stops the applet’s execution
� – Useful if application is resource-heavy

browser is quit or user leaves the page

� • destroy ()
� performs a clean-up for unloading before browsing quitting
� not always run (browser may crash)
� usually do not override this method



Example
(for an applet that plays a video file)
� • init()•

� draw the controls and start loading the video file
� • start()

� • wait until the file was loaded, and then start playing it
� • stop()

� • pause the video, but not rewind it.
� • if start() were called again, the video picks up where it left off
� it would not start over from the beginning

� • destroy() then init()
� • video starts over from the beginning

�� note: no main methodnote: no main method

no main methodno main method



Ex. TicTacToe Applet

� You start as player "X"

Sample execution of the TicTacToe applet.



Review Java Applets - launching
� When the web browser reads a document that 

tells it to load an applet, it creates an instance 
of your applet subclass and sends it the 
instance message init().

A Java Applet
Other Java Classes

Web
Browser

init()anApplet

Other Java ClassesOther Java Classes

Applet Subclass



Java Applets - init
� The init() message creates all of the 

graphical objects in the applet, like buttons 
and fields and puts them into your applet 
object.

� If you do not want to put any graphical 
objects in your applet, you do not need to 
implement an init() method in your applet 
subclass. 



Java Applets - paint
� Whenever your applet must be displayed, the paint 

message is sent to your applet.
� For example, the paint message is sent after your 

applet is first initialized and any time the screen 
must be refreshed.

� The protocol for the paint message is:
public void paint (Graphics aGraphics);

� The paint method in your applet subclass must 
display any objects that you did not  put in your 
applet with the init() method.



The DrawTest Applet

Sample execution of applet 
DrawTest .



subclass

or

derived class

superclass

or

base class

extends

Inheritance (cont’d) 

subinterface superinterfaceextends

class interfaceimplements



class B extends A
class B extends A {

. . // additions to, and modifications of, 
// stuff inherited from class A . 

}



Example..



Example…
class Vehicle {

int registrationNumber;
Person owner;  // (assuming that a Person class has been defined)
void transferOwnership(Person newOwner) {

. . .
}
. . .

}
class Car extends Vehicle {

int numberOfDoors;
. . .

}
class Truck extends Vehicle {

int numberOfAxels;
. . .

}
class Motorcycle extends Vehicle {

boolean hasSidecar;
. . .

}



Back to get the classes from the 
Javadoc/Applet example



Program Output

1    // Fig. 3.6: WelcomeApplet.java
2    // A first applet in Java.
3    
4    // Java core packages
5    import java.awt.Graphics;    // import class Graphics
6    
7    // Java extension packages
8    import javax.swing.JApplet;  // import class JApplet
9    
10   public class WelcomeApplet extends JApplet {  
11   
12   // draw text on applet’s background
13   public void paint( Graphics g )
14   {
15   // call inherited version of method paint
16   super .paint( g );
17   
18   // draw a String at x-coordinate 25 and y-coordinat e 25
19   g.drawString( "Welcome to Java Programming!" , 25, 25 );
20   
21   }  // end method paint
22   
23   }  // end class WelcomeApplet

import allows us to use 
predefined classes (allowing 
us to use applets and 
graphics, in this case).

extends allows us to inherit the 
capabilities of class JApplet .

Method paint is guaranteed to 
be called in all applets.  Its first 
line must be defined as above.



Remember to find the JApplet in the 
JavaDoc



Method When the method is called and its purpose 
public void 
init() 

 

 This method is called once by the applet container when an applet is loaded for execution. It performs initialization of an 
applet. Typical actions performed here are initializing fields, creating GUI components, loading sounds to play, loading images 
to display (see Chapter 19, Multimedia) and creating threads (see Chapter 16, Multithreading). 

public void 
start() 

 

 This method is called after the init method completes execution. In addition, if the browser user visits another Web site and 
later returns to the HTML page on which the applet resides, method start is called again. The method performs any tasks 
that must be completed when the applet is loaded for the first time and that must be performed every time the HTML page on 
which the applet resides is revisited. Typical actions performed here include starting an animation (see Chapter 19) and 
starting other threads of execution (see Chapter 16). 

public void 
paint( 
Graphics g ) 

 

 This drawing method is called after the init method completes execution and the start method has started. It is also called 
every time the applet needs to be repainted. For example, if the user covers the applet with another open window on the screen 
and later uncovers the applet, the paint method is called. Typical actions performed here involve drawing with the 
Graphics object g that is passed to the paint method by the applet container. 

public void 
stop() 

 

 This method is called when the applet should stop executing—normally, when the user of the browser leaves the HTML page 
on which the applet resides. The method performs any tasks that are required to suspend the applet’s execution. Typical 
actions performed here are to stop execution of animations and threads. 

public void 
destroy() 

 

 This method is called when the applet is being removed from memory—normally, when the user of the browser exits the 
browsing session (i.e., closes all browser windows). The method performs any tasks that are required to destroy resources 
allocated to the applet.  

JAppletJAppletJAppletJApplet methods that the applet container calls during an applet’s execution. 
 

JApplet



A Simple Java Applet: Drawing a String

� Our class inherits method paint from JApplet

� By default, paint has empty body

� Override (redefine) paint in our class

� Methods paint , init , and start

� Guaranteed to be called automatically
� Our applet gets "free" version of these by inheriting from JApplet

� Free versions have empty body (do nothing)

� Every applet does not need all three methods 

� Override the ones you need

� Applet container “draws itself” by calling method paint

13   public void paint( Graphics g )



A Simple Java Applet: Drawing a String

� Calls version of method paint from superclass 
JApplet

� Should be first statement in every applet’s 
paint method

� Body of paint
� Method drawString (of class Graphics )
� Called using Graphics object g and dot operator (. )
� Method name, then parenthesis with arguments

� First argument: String to draw
� Second: x coordinate (in pixels) location
� Third: y coordinate  (in pixels) location

� Java coordinate system
� Measured in pixels (picture elements)
� Upper left is (0,0)

16   super .paint( g );

19   g.drawString( "Welcome to Java Programming!" , 25, 25 );



Compiling and Executing WelcomeApplet

� Running the applet
� Compile

� javac WelcomeApplet.java

� If no errors, bytecodes stored in WelcomeApplet.class

� Create an HTML file 
� Loads the applet into appletviewer or a browser

� Ends in .htm or .html

� To execute an applet
� Create an HTML file indicating which applet the browser (or 

appletviewer ) should load and execute



Compiling and Executing WelcomeApplet

� Simple HTML file (WelcomeApplet.html )
� Usually in same directory as .class file

� Remember, .class file created after compilation

� HTML codes (tags)
� Usually come in pairs
� Begin with < and end with >

� Lines 1 and 4 - begin and end the HTML tags
� Line 2 - begins <applet> tag

� Specifies code to use for applet
� Specifies width and height of display area in pixels

� Line 3 - ends <applet> tag

1    <html>
2    <applet code = "WelcomeLines.class" width = "300" height = "40" >
3    </applet>
4    </html>



Compiling and Executing WelcomeApplet

� appletviewer only understands <applet>
tags
� Ignores everything else

� Minimal browser

� Executing the applet
� appletviewer WelcomeApplet.html

� Perform in directory containing .class file

1    <html>
2    <applet code = "WelcomeLines.class" width = "300" height = "40" >
3    </applet>
4    </html>



1    // Fig. 3.8: WelcomeApplet2.java

2    // Displaying multiple strings in an applet.

3    

4    // Java core packages

5    import java.awt.Graphics;    // import class Graphics

6    

7    // Java extension packages

8    import javax.swing.JApplet;  // import class JApplet

9    

10   public classWelcomeApplet2 extendsJApplet {  

11   
12   // draw text on applet’ s background

13   public voidpaint( Graphics g )

14   {

15   // call inherited version of method paint

16   super.paint( g );

17   

18   // draw two Strings at different locations

19   g.drawString( "Welcome to", 25, 25 );

20   g.drawString( "Java Programming!", 25, 40 );

21   

22   }  // end method paint

23   
24   }  // end class WelcomeApplet2

The two drawString statements 
simulate a newline.  In fact, the 
concept of lines of text does not 
exist when drawing strings.

Another Example
Session: How to read the Session: How to read the JavadocJavadoc (help (help 
html files)html files)
JavaTMJavaTM 2 SDK, Standard Edition 2 SDK, Standard Edition 
Documentation Version 1.4.2Documentation Version 1.4.2



Program Output
1    <html>

2    <applet code = "WelcomeApplet2.class"width = "300" height = "60">

3    </applet>

4    </html>



More on..
..Java methods

� What is a method?
� Why NOT a constructor?

subclass

or

derived 
class

superclass

or

base class

extends

subinterface superinterfa
ce

extends

class interfaceimplements



Modular programming

� Modules
� Small pieces of a problem

� e.g., divide and conquer

� Facilitate design, implementation, operation and 
maintenance of large programs



Program Modules in Java
� Modules in Java

� Methods

� Classes

� Java API provides several modules

� Programmers can also create modules (java is an open source 
code-GNU [Free Software Foundation])
� e.g., programmer-defined methods

� Methods
� Invoked by a method call

� Returns a result to calling method (caller)

� Similar to a boss (caller) asking a worker (called method) to complete 
a task



A Java Program - a Set of Classes
� A Java program consists of one or more 

classes.

One Java Class A Java ProgramOne Java ClassOne Java ClassOne Java Class



Syntax for a Java Class-Revisited

public class Adventure {
/*

Comments

*/

}

class end delimiter

class name

class start delimiter

class comment

body of the class goes here

start comment delimiter

end comment delimiter

visibility modifier class keyword



A Java Class - a Set of Methods
� The body of each Java class includes a set of 

methods.

� A method is some code that performs a single 
task.

One Java Class
A Java MethodA Java MethodA Java MethodA Java Method



Two Kinds of Methods
� There are two kinds of methods in Java.

� An instance methodimplements a message 
that is sent to an instance of the class.

� A static methodimplements a task that is 
independent of any particular object. 

� In either case, some code is run and 
(optionally) a result is returned.



Syntax for a Java Method

public static void main (String args[]) {
/*

Starting point for a program.
*/

}

method end delimiter

method name

method start delimiter

method comment

visibility modifier
static keyword return type parameter list

body of the method goes here



Static/Class methods 
� Instance methods are associated with an object and 

use the instance variables of that object. This is the 
default. 

� Static methods use no instance variables of any 
object of the class they are defined in. If you define a 
method to be static, you will be given a rude 
message by the compiler if you try to access any if you try to access any 
instance variablesinstance variables. A good example of this are the 
utility methods in the predefined Math class. 



Example…
class MyUtils {

. . .
//============================================ mean
public static double mean(int[] p) {

int sum = 0;  // sum of all the elements
for (int i=0; i<p.length; i++) {

sum += p[i];
}
return ((double)sum) / p.length;

}//endmethod mean
. . .

}



A Java Method - Statements
� The body of a method includes a sequence of 

statements.

A Java Method
A Java StatementA Java StatementA Java StatementA Java Statement



Method Dispatch

� The association of messages to instance methods is called 

method dispatch.

� The class of the receiver object must contain an instance method with 

the same name as the message name.

� The type of each parameter in the parameter list of the method must 

match the type of each corresponding argument in the argument list of 

the message.



Inheritance
more precisely



Inheritance-more precisely

� A class can extendanother class, inheriting all its 

data members and methods while redefining some 

of them and/or adding its own.

� A class can implementan interface, implementing 

all the specified methods.



subclass

or

derived class

superclass

or

base class

extends

Inheritance (revisited) 

subinterface superinterfaceextends

class interfaceimplements



Method Access Control

� Public – everyone has access

� Private – no one outside this class has access

� Protected – subclasses have access

� Default – package-access



MathMathMathMath-Class Methods/Deitel’s chapter concerning Math 
library/class

� Class java.lang.Math
� Provides common mathematical calculations

� Calculate the square root of 900.0:
� Math.sqrt( 900.0 )

� Method sqrt belongs to class Math

� Dot (.) allows access to method sqrt

� The argument 900.0 is located inside parentheses



Math-class methods
Method Description Example 
abs( x ) absolute value of x (this method also has float, int 

and long versions) 
abs( 23.7 ) is 23.7  
abs( 0.0 ) is 0.0  
abs( -23.7 ) is 23.7 

ceil( x ) rounds x to the smallest integer not less than x ceil( 9.2 ) is 10.0 
ceil( -9.8 ) is -9.0 

cos( x ) trigonometric cosine of x (x is in radians) cos( 0.0 ) is 1.0 
exp( x ) exponential method ex exp( 1.0 ) is 2.71828 

exp( 2.0 ) is 7.38906 
floor( x ) rounds x to the largest integer not greater than x floor( 9.2 ) is 9.0 

floor( -9.8 ) is -10.0 
log( x ) natural logarithm of x (base e) log( Math.E ) is 1.0 

log( Math.E * Math.E ) is 2.0 
max( x, y ) larger value of x and y (this method also has float, 

int and long versions) 
max( 2.3, 12.7 ) is 12.7 
max( -2.3, -12.7 ) is -2.3 

min( x, y ) smaller value of x and y (this method also has float, 
int and long versions) 

min( 2.3, 12.7 ) is 2.3 
min( -2.3, -12.7 ) is -12.7 

pow( x, y ) x raised to the power y (xy) pow( 2.0, 7.0 ) is 128.0 
pow( 9.0, 0.5 ) is 3.0 

sin( x ) trigonometric sine of x (x is in radians) sin( 0.0 ) is 0.0 
sqrt( x ) square root of x sqrt( 900.0 ) is 30.0 

sqrt( 9.0 ) is 3.0 
tan( x )  trigonometric tangent of x (x is in radians) tan( 0.0 ) is 0.0 
MathMathMathMath-class methods. 
 



A good example to start from
� SquareIntegers.javaSquareIntegers.javaSquareIntegers.javaSquareIntegers.java

� A single applet to run our 
application



1      // SquareIntegers.java

2      // Creating and using a programmer-defined method.

3      import java.awt.Container;

4      

5      import javax.swing.*;

6      

7      public class SquareIntegers extends JApplet {

8      

9      // set up GUI and calculate squares of integers from 1 to 10

10    public void init()

11    {

12    // JTextArea to display results        

13    JTextArea outputArea = new JTextArea();

14    

15    // get applet's content pane (GUI component display area)

16    Container container = getContentPane();                  

17    

18    // attach outputArea to container

19    container.add( outputArea );     

20    

21    int result;          // store result of call to method square

22    String output = "";  // String containing results

23    

24    // loop 10 times

25    for ( int counter = 1; counter <= 10; counter++ ) {

26    result = square( counter );  // method call

27    

28    // append result to String output 

29    output += "The square of " + counter + " is " + result + "\n";

30    

31    } // end for 

Declare result to store square of 
number

Method square returns int
that result stores

Method init invokes method square
(next slide)



32    

33    outputArea.setText( output );  // place results 
in JTextArea

34    

35    } // end method init

36    

37    // square method declaration           

38    public int square( int y )             

39    {                                      

40    return y * y;  // return square of y

41    

42    } // end method square                 

43    

44    } // end class SquareIntegers

y is the parameter of 
method square

Method square
returns the square of y



Method Declarations (cont.)
� General format of method declaration:

return-value-type  method-name( parameter1, parameter2, …, parameterN)
{

declarations and statements
}

� Method can also return values:
return expression;



Line 25
Method initinitinitinit passes 
doubledoubledoubledoubles as arguments 
to method maximummaximummaximummaximum

1      // MaximumTest.java

2      // Finding the maximum of three floating-point numbers.

3      import java.awt.Container;

4      

5      import javax.swing.*;

6      

7      public class MaximumTest extends JApplet {

8      

9      // initialize applet by obtaining user input and creating GUI

10    public void init()

11    {

12    // obtain user input

13    String s1 = JOptionPane.showInputDialog(

14    "Enter first floating-point value" );

15    String s2 = JOptionPane.showInputDialog(

16    "Enter second floating-point value" );

17    String s3 = JOptionPane.showInputDialog(

18    "Enter third floating-point value" );

19    

20    // convert user input to double values

21    double number1 = Double.parseDouble( s1 );

22    double number2 = Double.parseDouble( s2 );

23    double number3 = Double.parseDouble( s3 );

24    

25    double max = maximum( number1, number2, number3 ); // method call

26    

27    // create JTextArea to display results

28    JTextArea outputArea = new JTextArea();

29    

30    // display numbers and maximum value 

31    outputArea.setText( "number1: " + number1 + "\nnumber2: " + 

32    number2 + "\nnumber3: " + number3 + "\nmaximum is: " + max );

33    

User inputs three Strings

Convert Strings to doubles

Method init passes 
doubles as arguments to 

method maximum



34    // get applet's GUI component display area

35    Container container = getContentPane();

36    

37    // attach outputArea to Container c

38    container.add( outputArea );

39    

40    } // end method init

41    

42    // maximum method uses Math class method max to help 

43    // determine maximum value                           

44    public double maximum( double x, double y, double z )

45    {                                                    

46    return Math.max( x, Math.max( y, z ) );           

47    

48    } // end method maximum                              

49    

50    } // end class Maximum

Method maximum returns value 
from method max of class Math



Output



Package Description 
java.applet The Java Applet Package contains the Applet class and several interfaces that enable applet/browser interaction 

and the playing of audio clips. In Java 2, class javax.swing.JApplet is used to define an applet that uses the 
Swing GUI components. 

java.awt The Java Abstract Window Toolkit Package contains the classes and interfaces required to create and manipulate 
GUIs in Java 1.0 and 1.1. In Java 2, the Swing GUI components of the javax.swing packages are often used 
instead. 

java.awt.event The Java Abstract Window Toolkit Event Package contains classes and interfaces that enable event handling for 
GUI components in both the java.awt and javax.swing packages. 

java.io The Java Input/Output Package contains classes that enable programs to input and output data (see Chapter 17, 
Files and Streams). 

java.lang The Java Language Package contains classes and interfaces (discussed throughout this text) that are required by 
many Java programs. This package is imported by the compiler into all programs. 

java.net  The Java Networking Package contains classes that enable programs to communicate via networks (see 
Chapter 18, Networking). 

java.text The Java Text Package contains classes and interfaces that enable a Java program to manipulate numbers, dates, 
characters and strings. The package provides many of Java’s internationalization capabilities that enable a 
program to be customized to a specific locale (e.g., an applet may display strings in different languages, based on 
the user’s country). 

java.util The Java Utilities Package contains utility classes and interfaces, such as date and time manipulations, random-
number processing capabilities with class Random, storing and processing large amounts of data and breaking 
strings into smaller pieces called tokens with class StringTokenizer (see Chapter 20; Data Structures, 
Chapter 21, Java Utilities Package and Bit Manipulation; and Chapter 22, Collections). 

javax.swing The Java Swing GUI Components Package contains classes and interfaces for Java’s Swing GUI components that 
provide support for portable GUIs.  

javax.swing.event The Java Swing Event Package contains classes and interfaces that enable event handling for GUI components in 
package javax.swing. 

Java API packages (a subset). 

 

Jav
a A

PI pack
ages (

a su
bset)



Random-Number Generation

� Java random-number generators

� Math.random()

� ( int ) ( Math.random() * 6 )

� Produces integers from 0 - 5

� Use a seed for different random-number 
sequences



Method Overloading

� Method overloading
� Several methods of the same name

� Different parameter set for each 
method
� Number of parameters

� Parameter types



1      // Using overloaded methods

3      import java.awt.Container;

4      

5      import javax.swing.*;

6      

7      public class MethodOverload extends JApplet {

8      

9      // create GUI and call each square method

10    public void init()

11    {

12    JTextArea outputArea = new JTextArea();

13    Container container = getContentPane();

14    container.add( outputArea );

15    

16    outputArea.setText( "The square of integer 7 is " + square( 7 ) +

17    "\nThe square of double 7.5 is " + square( 7.5 ) );

18    

19    } // end method init

20    

21    // square method with int argument                          

22    public int square( int intValue )                           

23    {                                                           

24    System.out.println( "Called square with int argument: " +

25    intValue );                                           

26    

27    return intValue * intValue;                              

28    

29    } // end method square with int argument                    

30    

Method square receives an int as 
an argument



31    // square method with double argument                          

32    public double square( double doubleValue )                     

33    {                                                            

34    System.out.println( "Called square with double argument: " +

35    doubleValue );                                           

36    

37    return doubleValue * doubleValue;                           

38    

39    } // end method square with double argument                    

40    

41    } // end class MethodOverload

Called square with int argument: 7
Called square with double argument: 7.5

Overloaded method square
receives a double as an argument



1      // Fig. 6.13: MethodOverload.java

2      // Overloaded methods with identical signatures.

3      import javax.swing.JApplet;

4      

5      public class MethodOverload extends JApplet {

6      

7      //  declaration of method square with int argument

8      public int square( int x )

9      {

10    return x * x;

11    }

12    

13    // second declaration of method square  

14    // with int argument causes syntax error

15    public double square( int y )           

16    {                                       

17    return y * y;                        

18    }                                       

19    

20    } // end class MethodOverload

MethodOverload.java:15: MethodOverload.java:15: MethodOverload.java:15: MethodOverload.java:15: MethodOverload.java:15: MethodOverload.java:15: MethodOverload.java:15: MethodOverload.java:15: square(intsquare(intsquare(intsquare(intsquare(intsquare(intsquare(intsquare(int) is already defined ) is already defined ) is already defined ) is already defined ) is already defined ) is already defined ) is already defined ) is already defined 
in in in in in in in in MethodOverloadMethodOverloadMethodOverloadMethodOverloadMethodOverloadMethodOverloadMethodOverloadMethodOverload

public double square( public double square( public double square( public double square( public double square( public double square( public double square( public double square( intintintintintintintint y )y )y )y )y )y )y )y )
^̂̂̂̂̂̂̂

1 error1 error1 error1 error1 error1 error1 error1 error

Compiler cannot distinguish between 
methods with identical names and 

parameter sets



Another example…with draw(…,…,…)
public class DataArtist {
...
public void draw(String s){
...

}
public void draw(int i){
...

}
public void draw(double f){
...

}
public void draw(int i, double f){
...

}
}

The same name but The same name but 
different # of argumentsdifferent # of arguments



Classes
� Some more theoretical aspects of classes..



Extends…and some more issues..
public class Bicycle {
// the Bicycle class has three fields
public int cadence;
public int gear;
public int speed;
// the Bicycle class has one constructor
public Bicycle(int startCadence,

int startSpeed, int startGear) {
gear = startGear;
cadence = startCadence;
speed = startSpeed;

}

// the Bicycle class has four methods
public void setCadence(int newValue) {
cadence = newValue;

}
public void setGear(int newValue) {
gear = newValue;

}
public void applyBrake(int decrement) {
speed -= decrement;

}
public void speedUp(int increment) {
speed += increment;

}
}

a Bicycle class a Bicycle class 



A class declaration for a MountainBike class that 
is a subclass of Bicycle might look like this:
public class MountainBikeextends Bicycle {
// the MountainBike subclass has one field
public int seatHeight;

// the MountainBike subclass has one constructor
public MountainBike(int startHeight, int startCadence,

int startSpeed, int startGear) {
super(startCadence, startSpeed, startGear);
seatHeight = startHeight;

}

// the MountainBike subclass has one method
public void setHeight(int newValue) {
seatHeight = newValue;

}
}



Inheritance (cont’d… extend)

� In Java, a subclass can extend only one 
superclass.

� In Java, a subinterface can extend one 
superinterface

� In Java, a class can implement several 
interfaces — this is Java’s form of multiple 
inheritance.



Inheritance (cont’d)
� An abstract class can have code for some of its 

methods; other methods are declared abstract
and left with no code.

� An interface only lists methods but does not 
have any code.

� A concrete class may extend an abstract class 
and/or implement one or several interfaces, 
supplying the code for all the methods.



Inheritance (cont’d)
� Inheritance plays a dual role:

� A subclass reuses the code from the superclass.

� A subclass (or a class that implements an 
interface) inherits the data typeof the superclass 
(or the interface) as its own secondary type.


