Java Programming
Summer 2000

Adam King


Our First Java Applet

tc \l1 "Our First Java Applet
1. Create the Java Source File (HelloWorld.java)

import java.applet.Applet;

import java.awt.Graphics;

public class HelloWorld extends Applet

{

public void paint(Graphics g)

{

g.drawString(“Hello World!”,50,25);

}

}

2. Compile the Java Source File

3. Create an HTML File that includes the Applet (Hello.html)

<HTML>

<HEAD>

<TITLE>First Java Applet</TITLE>

</HEAD>

<BODY>

<CENTER>

<H1>My First Java Applet</H1>

<APPLET CODE=”HelloWorld.class” WIDTH=150 HEIGHT=25>

</APPLET>

</BODY>

</HTML>

Understanding the program

tc \l2 "Understanding the program
Packages and the import statement

tc \l3 "Packages and the import statement

Java allows related classes to be grouped together into a package.

Examples of packages are applet, awt, and io.

The import statement allows you to include in your program one or more classes

from a package.

eg. import java.applet.Applet;   // includes the Applet class

      import java.applet.*;            // includes all of the classes from the

   // applet package

Classes

tc \l3 "Classes

Everything in Java is centered around the use of classes.

public class HelloWorld extends Applet

- This is a class decleration which represents our applet.  We use the

 extends statement to ensure that our program is able to function as an

 applet.

Methods

tc \l3 "Methods

public void paint

- This statement is a method decleration.  Methods are the object-oriented

 name for functions or procedures.  The first two words specify the type of

 method.  The “public” keyword allows the method to be called from 


 within other classes, while the “void” keyword tells what sort of 


 information is returned by the method, which with the void keyword is

 none.


Fonts

tc \l1 "Fonts
To change the font of the text that you are printing insert the following code into your applet class (for example, HelloWorld above)

private Font font;

public void init()

{

font = new Font(“helvetica”, Font.BOLD, 48);

}

Fonts can either be:

- Font.PLAIN
plain style

- Font.BOLD
bold style

- Font.ITALIC italic style

To have a font be bold and italics you would type in Font.BOLD + Font.ITALIC.

Some fonts that are available to you are helvetica, courier, and timesroman.


Color

tc \l1 "Color
Often we want to be able to print out text in colors other than black.  In order to do this we must call the setColor function before we call drawString.

g.setColor(Color.red);

g.drawString(“Hello World!”,10,30);

Some of the different colors available to you are:

- Color.black

- Color.blue

- Color.cyan

- Color.darkGray

- Color.gray

- Color.green

- Color.lightGray

- Color.magenta

- Color.orange

- Color.pink

- Color.red

- Color.white

- Color.yellow.

To create your own colors you do the following:

Color slateBlue = new Color(80, 124, 224);

The three numbers in the constructor for the new color object must be between 0 and 255.  It will take some experimenting to come up with combinations that work well.

Two functions exist for the setting of the foreground and background colors.

setBackground(Color.yellow);

setForeground(Color.blue);


Shapes

tc \l1 "Shapes
The next thing that we want to look at is how to draw shapes on the screen.  Java provides numerous built in functions for us to use.

To draw outline shapes you use one of the following functions:

- drawRect(int x, int y, int width, int height)

eg. g.drawRect(5, 8, 49, 29);

- drawOval(int x, int y, int width, int height)

- drawLine(int x1, int x2, int y1, int y2)

- drawRoundRect(int x, int y, int width, int height, int arcWidth, int arcHeight)

- drawArc(int x, int y, int width, int height, boolean raised, int startAngle, int 


arcAngle)

- draw3DRect(int x, int y, int width, int height, boolean raised).

Java also provides functions for the drawing of filled shapes.  These functions are the same as the ones above except you replace the draw with fill.

eg. fillRect(...)

This means that you have to use the setColor function from before to change the color before you call the function to draw the shape.

Exercises

tc \l3 "Exercises1. Create an applet that draws your name in a different font and color.

2. Create an applet that draws your name inside a filled shape.

3. Create an applet that shows all of the different shapes functions that we outlined above (Both      filled and outlined).

4. Experiment with the existing colors and create you own colors in an interesting and novel    way.


Java Basics

tc \l1 "Java Basics
Java Primitive Data Types

tc \l2 "Java Primitive Data Types
Primitive Data Types


Variable Name
Size

boolean
1 bit

char
16 bits

byte
8 bits

short
16 bits

int
32 bits

long
64 bits

float
32 bits

double
64 bits

Operators in Java

tc \l2 "Operators in Java
Arithmetic Operators


Operator Name
Symbol

Addition
+

Subtraction
-

Multiplication
*

Division
/

Modulus (Remainder)
%

Bitwise AND
&

Bitwise OR
|

Bitwise XOR
^

Left Shift
<<

Right Shift
>>

Zero-Fill Right Shift
>>>

Relational Operators


Operator Name
Symbol

Less Than
<

Greater Than
>

Less Than or Equal To
<=

Greater Than or Equal To
>=

Equal To
==

Not Equal To
!=

Boolean Operators


Operator Name
Symbol

Evaluation AND
&

Evaluation OR
|

Evaluation XOR
^

Logical AND
&&

Logical OR
||

Negation
!

Assignment Operators


Operator Name
Symbol

Addition
+=

Subtraction
-=

Multiplication
*=

Division
/=

Modulus(Remainder)
%=

AND
&=

OR
|=

XOR
^=

There is one special usage of the + operator in Java which allows it to concatenate strings.  While Java uses the + operator similarly to C++, it does not allow the programmer to implement their own operator overloading.

eg.
int x = 0, y = 1, z = 2;

String sString = “x, y, z “;

g.drawString(sString + x + y + z, 10, 20);


Control Statements

tc \l1 "Control Statements
If/Else Statement

tc \l2 "If/Else Statementif (Boolean Expression)

{

statement(s)

}

else

{

statement(s)

}

eg. if (x > y)

z = 0;

      else

z = 1;

tc \l2 "Switch Statement

tc \l2 "Switch Statementswitch (Boolean Expression)

{

case Integral-Value1:

statement(s);

break;

case Integral-Value2:

statement(s);

break;

......

default:

default statement(s);

}

eg.
char c = ‘a’;

.....

switch(c)

{

case ‘a’: g.drawString(.....);

  break;

.....

}

tc \l2 "For Loop Statement

tc \l2 "For Loop StatementThe for loop in Java is exactly like the for loop in C++.

for (Initialization; Boolean Expression; Step)

{

statement(s);

}

tc \l2 "While Statement

tc \l2 "While Statementwhile (Boolean Expression)

{

statement(s);

}

tc \l2 "Do-While Statement

tc \l2 "Do-While Statementdo

{

statement(s);

} while (Boolean Expression)

tc \l2 "Break/Continue Statement

tc \l2 "Break/Continue StatementBreak and continue can be used with any of the above loops.  The break statement exits the loop immediately and the continue statement jumps execution to the condition statements.

Exercises

tc \l3 "Exercises5. Create an applet which will print out the statement “I love Java applets” five times using a

   for loop.

6. Rewrite exercise 4 using a while statement and then a do-while statement.

7. Write “Hello World” to the screen in a for loop using Math.random() to provide random     x     and y coordinates for the string.


The Applet Tag and it’s Attributes

tc \l1 "The Applet Tag and it’s Attributes
<APPLET

CODE = applet-filename

WIDTH = the initial width that the applet needs in the browser’s window

HEIGHT = the initial height that the applet needs in the browser’s window

ALT = specifies text that should be displayed by browsers that understand the 

<APPLET> tag but don’t support Java

>

[<PARAM NAME = parameter VALUE = value>]

</APPLET>

The ability to pass parameters to our java applet is very useful.  The following is an example of how it would be done.

HTML file

....

<applet ......>

<param name=”age” value=20>

</applet>

.....

Java Source file

.....

String ageText = getParameter(“age”);

x = Integer.parseInt(ageText);

.....

Another point of interest here is the Java toString function.  In the example we could have done the following.

int answer;

....

x = Integer.parseInt(ageText);

answer = x * y;

String answerText = java.lang.Integer.toString(answer);

....

This allows us to get a string representation of our answer.

Exercises

tc \l3 "Exercises8. Write an addition applet which takes in the values that it is to add as parameters from the             html file.

9. Write an applet which prints out a statement which is received as a parameter.

10.  Add an additional parameter to the applet in exercise 8 which allows for the choosing of the

   choosing of the color for the text.  Then use an if/else statement in the program to choose the     color based on some condition.


Threads

tc \l1 "ThreadsThreading is a way that allows the Java program to perform multiple tasks at once rather than one after another.  Java has an excellent implementation of threading that is quite simple to use.

Type in the following two examples to see the differences between threaded and non-threaded applets.

Example 1

tc \l3 "Example 1import java.applet.*;

public class Testb extends Applet implements Runnable

{

public void run()

{

showStatus(“Running”);

}

}

showStatus() - displays the string passed to it in the statusbar of the window

run() - doesn’t get called here because we don’t have a thread

Example 2

tc \l3 "Example 2import java.applet.*;

import java.awt.*;

public class ThreadingTest extends Applet implements Runnable

{

Thread t;

int i;

Button b;

public void init()

{

t = new Thread(this);

t.start();

b = new Button(“hello”);

add(b);

}

public void run()

{

while(true)

{

i++;

repaint();

}

}

public boolean mouseUp(Event e, int x, int y)

{

b.reshape(x,y,30,50);

return true;

}

public void paint(Graphics g)

{

g.drawString(“i...”+i,10,20);

}

}

Exercises

tc \l3 "Exercises11. Write an applet which has a radar beam sweeping around.

12. Write an applet which has a blinking shape.


Text

tc \l1 "TextJava has a feature known as FontMetrics.  This can be used to center text on the screen which will be one of your exercises at the end of this section.

String msg = “Hello World!”;

FontMetrics fm = g.getFontMetrics(bigBoldCourier); // get the fontmetrics for the desired font

int stringWidth = fm.stringWidth(msg); // gets the width of the string in the given font

int stringHeight = fm.getAscent(); // gets the height of the string in the given font

Based on the information that these functions return you can, with a little math determine the x and y postions for the text that you will display.

Exercises

tc \l3 "Exercises13. Write an applet which displays text that is centered.

14. Write an applet which displays blinking text.

15. Write an applet with bouncing text.


Mouse and Keyboard

tc \l1 "Mouse and Keyboard
Mouse Events

tc \l2 "Mouse Events
public boolean mouseEnter(Event e, int x, int y) {}

- called when the mouse pointer enters the area of the screen where the applet

 is running

public boolean mouseExit(Event e, int x, int y) {}

- called when the mouse pointer leaves the same area

public boolean mouseDown(Event e, int x, int y) {}

public boolean mouseUp(Event e, int x, int y) {}

public boolean mouseMove(Event e, int x, int y) {}

public boolean mouseDrag(Event e, int x, int y) {}

- called if a mouse button is depressed while the mouse is moving

Keyboard Events

tc \l2 "Keyboard Events
public boolean keyDown(Event e, int key) {}

public boolean keyUp(Event e, int key) {}

- the key is the integer value of the ASCII representation of that key

Exercises

tc \l3 "Exercises16. Write a scribble applet.


A.W.T

tc \l1 "A.W.T
Button

tc \l2 "Button
import java.applet.*;

import java.awt.*;

public class test extends Applet

{

public void init()

{

add(new Button (“hello”));

}

}

When you run this program, you will see a button with the label “hello” on the screen.

TextField

tc \l2 "TextField
add(new TextField());

When you run this program, you will see a single text field edit box on the screen.

TextArea

tc \l2 "TextArea
add(new TextArea());

This is similar to a large text field, in that it covers a larger area than the Textfield.

Choice

tc \l2 "Choice
add(new Choice());

A Choice() adds a drop down list box.

List

tc \l2 "List
add(new List());

This will display a list box on the screen.

Checkbox

tc \l2 "Checkbox
add(new Checkbox());

Creates a checkbox which the user can select or deselect.

Label

tc \l2 "Label
add(new Label(“Good”));

This creates a plain text label on the screen.

Exercises

tc \l3 "ExercisesCreate a survey for users to fill out.


Advanced Exercises

tc \l1 "Advanced ExercisesA1. Write an applet with a bouncing ball.

A2. Take the applet from above and turn it into a pong game.

A3. Write a putting applet.

A4. Write an applet which displays text like a ticker tape.

A5. Write a pool applet.
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