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1. Creating Your First Application

Your first program, Hello World App, will simply display the greeting "Hello world!". To create this program, you will: 

· Create a Java source file. A source file contains text, written in the Java programming language, that you and other programmers can understand. You can use any text editor to create and edit source files. 

· Compile the source file into a bytecode file. The Java compiler, javac, takes your source file and translates its text into instructions that the Java Virtual Machine (Java VM) can understand. The compiler puts these instructions into a bytecode file. 

· Run the program contained in the bytecode file. The Java VM is implemented by a Java interpreter, java. This interpreter takes your bytecode file and carries out the instructions by translating them into instructions that your computer can understand. 
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1. a. Create a Java Source File.

2. Start NotePad. In a new document, type in the following code:

     PRIVATE
/**

 * The HelloWorldApp class implements an application that

 * simply displays "Hello World!" to the standard output.

 */

class HelloWorldApp {

public static void main(String[] args) {

// Display "Hello World!"

System.out.println("Hello World!");

}

}

Be Careful When You Type
Type all code, commands, and file names exactly as shown. The Java compiler and interpreter are case-sensitive, so you must capitalize consistently.

HelloWorldApp != PRIVATE "TYPE=PICT;ALT="helloworldapp

2. Save this code to a file. From the menu bar, select File > Save As. In the Save As dialog box: 

· Using the Save in drop-down menu, specify the directory (folder) where you'll save your file. In this example, the directory is java on the C drive. 

· In the File name text box, type "HelloWorldApp.java", including the double quote marks. 

· From the Save as type drop-down menu, choose Text Document. 
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When you're finished, the dialog box should look like this: 

Now click Save, and exit NotePad. 

b. Compile the Source File.

From the Start menu, select the MS-DOS Prompt application (Windows 95/98) or Command Prompt application (Windows NT). When the application launches, it should look like this:
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The prompt shows your current directory. When you bring up the prompt for Windows 95/98, your current directory is usually WINDOWS on your C drive (as shown above) or WINNT for Windows NT. To compile your source code file, change your current directory to the directory where your file is located. For example, if your source directory is java on the C drive, you would type the following command at the prompt and press Enter:

                                                            cd  c:\java 

Now the prompt should change to C:\java>.
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Note: To change to a directory on a different drive, you must type an  

          extra command. 
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If you enter dir at the prompt, you should see your file.
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Now you can compile. At the prompt, type the following command and press Enter:

                                          javac HelloWorldApp.java 

If your prompt reappears without error messages, congratulations. You have successfully compiled your program.

PRIVATE
Error Explanation 

Bad command or file name (Windows 95/98) 

The name specified is not recognized as an internal or external command, operable program or batch file (Windows NT) 

If you receive this error, Windows cannot find the Java compiler, javac. 

Here's one way to tell Windows where to find javac. Suppose you installed the Java 2 Software Development Kit in C:\jdk1.2.2. At the prompt you would type the following command and press Enter: 

C:\jdk1.2.2\bin\javac HelloWorldApp.java

The compiler has generated a Java bytecode file, HelloWorldApp.class. At the prompt, type dir to see the new file that was generated
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Now that you have a .class file, you can run your program

c. Run the Program.

In the same directory, enter at the prompt: 

java HelloWorldApp
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Now you should see: 

Congratulations! Your program works


2. Creating Your First Applet

HelloWorldApp is an example of a Java application, a standalone program. Now you will create a Java applet called HelloWorld, which also displays the greeting "Hello world!". Unlike HelloWorldApp, however, the applet runs in a Java-enabled Web browser such as HotJava, Netscape Navigator, or Microsoft Internet Explorer.

To create this applet, you'll perform the basic steps as before: create a Java source file; compile the source file; and run the program.

a. Create a Java Source File.

1. Start NotePad. Type the following code into a new document: 

PRIVATE
import java.applet.*;

import java.awt.*;

/**

* The HelloWorld class implements an applet that

* simply displays "Hello World!".

*/

public class HelloWorld extends Applet {

public void paint(Graphics g) {

// Display "Hello World!"

g.drawString("Hello world!", 50, 25);

}

}

Save this code to a file called HelloWorld.java.

2. You also need an HTML file to accompany your applet. Type the following code into a new NotePad document:

PRIVATE
<HTML>

<HEAD>

<TITLE>A Simple Program</TITLE>

</HEAD>

<BODY>

Here is the output of my program:

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

</APPLET>

</BODY>

</HTML>

Save this code to a file called Hello.html.

b. Compile the Source File.

At the prompt, type the following command and press Enter: 

PRIVATE
javac HelloWorld.java

The compiler should generate a Java bytecode file, HelloWorld.class
c. Run the Program.

Although you can view your applets using a Web browser, you may find it easier to test your applets using the simple appletviewer application that comes with the JavaTM Platform. To view the HelloWorld applet using appletviewer, enter at the prompt: 

PRIVATE
appletviewer Hello.html

Now you should see:


3. Solving Common Application Coding Problems

This section covers some common problems that you might encounter when learning the Java language. After each problem is a list of possible solutions. 

Problem: The compiler complains that it can't find a class. 

· Make sure you've imported the class or its package. 

· Unset the CLASSPATH environment variable, if it's set. 

· Make sure you're spelling the class name exactly the same way as it is declared. Case matters! 

· If your classes are in packages, make sure that they appear in the correct subdirectory. 

· Also, some programmers use different names for the class name from the .java filename. Make sure you're using the class name and not the filename. In fact, make the names the same and you won't run into this problem for this reason. 

Problem: The interpreter says it can't find one of my classes. 

· Make sure you specified the class name--not the class file name--to the interpreter. 

· Unset the CLASSPATH environment variable, if it's set. 

· If your classes are in packages, make sure that they appear in the correct subdirectory. 

· Make sure you're invoking the interpreter from the directory in which the .class file is located. 

Problem: My program doesn't work! What's wrong with it? 

The following is a list of common programming mistakes by novice Java programmers. Make sure one of these isn't what's holding you back. 

· Did you forget to use break after each case statement in a switch statement? 

· Did you use the assignment operator = when you really wanted to use the comparison operator ==? 

· Are the termination conditions on your loops correct? Make sure you're not terminating loops one iteration too early or too late. That is, make sure you are using < or <= and > or >= as appropriate for your situation. 

· Remember that array indices begin at 0, so iterating over an array looks like this: 

for (int i = 0; i < array.length; i++)

    . . .

· Are you comparing floating-point numbers using ==? Remember that floats are approximations of the real thing. The greater than and less than (> and <) operators are more appropriate when conditional logic is performed on floating-point numbers. 

· Are you having trouble with encapsulation, inheritance, or other object-oriented programming and design concepts? Review the information in 

· Make sure that blocks of statements are enclosed in curly brackets { }. The following code looks right because of indentation, but it doesn't do what the indents imply because the brackets are missing: 

for (int i = 0; i < arrayOfInts.length; i++)

    arrayOfInts[i] = i;

    System.out.println("[i] = " + arrayOfInts[i]);

· Are you using the correct conditional operator? Make sure you understand && and || and are using them appropriately. 

· Do you use the negation operator ! a lot? Try to express conditions without it. Doing so is less confusing and error-prone. 

· Are you using a do-while? If so, do you know that a do-while executes at least once, but a similar while loop may not be executed at all? 

· Are you trying to change the value of an argument from a method? Arguments in Java are passed by value and can't be changed in a method. 

· Did you inadvertently add an extra semicolon (;), thereby terminating a statement prematurely? Notice the extra semicolon at the end of this for statement: 

for (int i = 0; i < arrayOfInts.length; i++) ;

    arrayOfInts[i] = i;

4. Solving Common Applet Coding Problems

This section covers some common problems that you might encounter when writing Java applets. After each problem is a list of possible solutions. 

Problem: Applet Viewer says there's no <APPLET> tag on my HTML page, but it really is there. 

· Check whether you have a closing applet tag: </APPLET>. 

Problem: I recompiled my applet, but my applet viewing application won't show the new version, even though I told it to reload it. 

· In many applet viewers (including browsers), reloading isn't reliable. This is why we recommend that you simply use the JDK Applet Viewer, invoking it anew every time you change the applet. 

· If you get an old version of the applet, no matter what you do, make sure that you don't have an old copy of the applet in a directory in your CLASSPATH. 

Problem: The light gray background of my applet causes the applet to flicker when it's drawn on a page of a different color. 

· You need to set the background color of the applet so that it works well with the page color. 

Problem: The Applet getImage method doesn't work. 

· Make sure you're calling getImage from the init method or a method that's called after init. The getImage method does not work when it's called from a constructor. 

Problem: Now that I've copied my applet's class file onto my HTTP server, the applet doesn't work. 

· Does you applet define more than one class? If so, make sure that the class file (ClassName.class) for each class is on the HTTP server. Even if all the classes are defined in one source file, the compiler produces one class file per class. 

· Did you copy all the data files for your applet -- image and sound files, for example -- to the server? 

· Make sure all the applet's class and data files can be read by everyone. 

· Make sure the applet's class and data files weren't garbled during the transfer. One common source of trouble is using the ASCII mode of FTP (rather than the BINARY mode) to transfer files. 

Problem: I can't get my applet to run. The browser displays a ClassCastException. 

· If your applet has multiple classes, did you specify the right one (an Applet subclass) in the applet tag's CODE attribute? 

5. Language Basics
· Variables 

When you declare a variable, you explicitly set the variable's name and data type. The Java programming language has two categories of data types: primitive and reference. A variable of primitive type contains a value. This table shows all of the primitive data types along with their sizes and formats: 

PRIVATE
Keyword
Description
Size/Format

(integers)



byte
Byte-length integer
8-bit two's complement

short
Short integer
16-bit two's complement

int
Integer
32-bit two's complement

long
Long integer
64-bit two's complement

(real numbers)



float
Single-precision floating point
32-bit IEEE 754

double
Double-precision floating point
64-bit IEEE 754

(other types)



char
A single character
16-bit Unicode character

boolean
A boolean value (true or false)
true or false

The location of a variable declaration implicitly sets the variable's scope, which determines what section of code may refer to the variable by its simple name. There are four categories of scope: member variable scope, local variable scope, parameter scope, and exception-handler parameter scope. 

You can provide an initial value for a variable within its declaration by using the assignment operator (=). 

You can declare a variable as final. The value of a final variable cannot change after it's been initialized

· Operators

arithmetic operators

The following table lists the basic arithmetic operators provided by the Java programming language. Except for +, which is also used to concatenate strings, these operators can be used only on numeric values. 

PRIVATE
Operator
Use
Description

+
op1 + op2 
Adds op1 and op2 

-
op1 - op2 
Subtracts op2 from op1 

*
op1 * op2 
Multiplies op1 by op2 

/
op1 / op2 
Divides op1 by op2 

%
op1 % op2 
Computes the remainder of dividing op1 by op2 

These short cut operators increment or decrement a number by one. 

PRIVATE
Operator
Use
Description

++ 
op++ 
Increments op by 1; evaluates to the value of op before it was incremented 

++ 
++op 
Increments op by 1; evaluates to the value of op after it was incremented 

-- 
op-- 
Decrements op by 1; evaluates to the value of op before it was decremented 

-- 
--op 
Decrements op by 1; evaluates to the value of op after it was decremented 

Here are the Java programming language's other arithmetic operators. 

PRIVATE
Operator
Use
Description

+ 
+op 
Promotes op to int if it's a byte, short, or char 

- 
-op 
Arithmetically negates op 

Relational and Conditional Operators

Use these relational operators to determine the relationship between two values. 

PRIVATE
Operator
Use
Returns true if

> 
op1 > op2 
op1 is greater than op2 

>= 
op1 >= op2 
op1 is greater than or equal to op2 

< 
op1 < op2 
op1 is less than op2 

<= 
op1 <= op2 
op1 is less than or equal to op2 

== 
op1 == op2 
op1 and op2 are equal 

!= 
op1 != op2 
op1 and op2 are not equal 

You can use the following conditional operators to form multi-part decisions. 

PRIVATE
Operator
Use
Returns true if

&& 
op1 && op2 
op1 and op2 are both true, conditionally evaluates op2 

|| 
op1 || op2 
either op1 or op2 is true, conditionally evaluates op2 

! 
! op 
op is false 

& 
op1 & op2 
op1 and op2 are both true, always evaluates op1 and op2 

| 
op1 | op2 
either op1 or op2 is true, always evaluates op1 and op2 

^ 
op1 ^ op2 
if op1 and op2 are different--that is if one or the other of the operands is true but not both 

Shift and Logical Operators

Each shift operator shifts the bits of the left-hand operand over by the number of positions indicated by the right-hand operand. The shift occurs in the direction indicated by the operator itself. 

PRIVATE
Operator
Use
Operation

>> 
op1 >> op2 
shift bits of op1 right by distance op2 

<< 
op1 << op2 
shift bits of op1 left by distance op2 

>>> 
op1 >>> op2 
shift bits of op1 right by distance op2 (unsigned) 

These operators perform logical functions on their operands. 

PRIVATE
Operator
Use
Operation

& 
op1 & op2 
bitwise and 

| 
op1 | op2 
bitwise or 

^ 
op1 ^ op2 
bitwise xor 

~ 
~op2 
bitwise complement 

Assignment Operators

The basic assignment operator looks as follows and assigns the value of op2 to op1. 

op1 = op2;

In addition to the basic assignment operation, the Java programming language defines these short cut assigment operators that perform an operation and an assignment using one operator. 

PRIVATE
Operator
Use
Equivalent to

+= 
op1 += op2 
op1 = op1 + op2 

-= 
op1 -= op2 
op1 = op1 - op2 

*= 
op1 *= op2 
op1 = op1 * op2 

/= 
op1 /= op2 
op1 = op1 / op2 

%= 
op1 %= op2 
op1 = op1 % op2 

&= 
op1 &= op2 
op1 = op1 & op2 

|= 
op1 |= op2 
op1 = op1 | op2 

^= 
op1 ^= op2 
op1 = op1 ^ op2 

<<= 
op1 <<= op2 
op1 = op1 << op2 

>>= 
op1 >>= op2 
op1 = op1 >> op2 

>>>= 
op1 >>>= op2 
op1 = op1 >>> op2 

Other Operators

The Java programming language also supports these operators. 

PRIVATE
Operator 
Use 
Description 

?: 
op1 ? op2 : op3 
If op1 is true, returns op2. Otherwise, returns op3. 

[] 
type [] 
Declares an array of unknown length, which contains type elements. 

[] 
type[ op1 ] 
Creates and array with op1 elements. Must be used with the new operator. 

[] 
op1[ op2 ] 
Accesses the element at op2 index within the array op1. Indices begin at 0 and extend through the length of the array minus one. 

. 
op1.op2 
Is a reference to the op2 member of op1. 

() 
op1(params) 
Declares or calls the method named op1 with the specified parameters. The list of parameters can be an empty list. The list is comma-separated. 

(type) 
(type) op1 
Casts (converts) op1 to type. An exception will be thrown if the type of op1 is incompatible with type. 

New 
New op1 
Creates a new object or array. op1 is either a call to a constructor, or an array specification. 

Instanceof 
op1 instanceof op2 
Returns true if op1 is an instance of op2 

· Control Flow Statements 

For controlling the flow of a program, the Java programming language has three loop constructs, a flexible if-else statement, a switch statement, exception-handling statements, and branching statements. 

Loops

Use the while statement to loop over a block of statements while a boolean expression remains true. The expression is evaluated at the top of the loop. 

while (boolean expression) {

    statement(s)
}

Use the do-while statement to loop over a block of statements while a boolean expression remains true. The expression is evaluated at the bottom of the loop, so the statements within the do-while block execute at least once: 

do {

    statement(s)
} while (expression);

The for statement loops over a block of statements and includes an initialization expression, a termination condition expression, and an increment expression. 

for (initialization ; termination ; increment) {

    statement(s)
}

Decision-Making Statements

The Java programming language has two decision-making statements: if-else and switch. The more general-purpose statement is if; use switch to make multiple-choice decisions based on a single integer value. The following is the most basic if statement whose single statement block is executed if the boolean expression is true: 

if (boolean expression) {

    statement(s)
}

Here's an if statement with a companion else statement. The if statement executes the first block if the boolean expression is true; otherwise, it executes the second block: 

if (boolean expression) {

    statement(s)
} else {

    statement(s)
}

You can use else if to construct compound if statements: 

if (boolean expression) {

    statement(s)
} else if (boolean expression) {

    statement(s)
} else if (boolean expression) {

    statement(s)
} else {

    statement(s)
}

The switch statement evaluates an integer expression and executes the appropriate case statement. 

switch (integer expression) {

    case integer expression:

         statement(s)
         break;

    ...

    default:

         statement(s)
         break;

}

Exception-Handling Statements

Use the try, catch, and finally statements to handle exceptions. 

try {

    statement(s)
} catch (exceptiontype name) {

    statement(s)
} catch (exceptiontype name) {

    statement(s)
} finally {

    statement(s)
}

Branching Statements

Some branching statements change the flow of control in a program to a labeled statement. You label a statement by placing a legal identifier (the label) followed by a colon (:) before the statement: 

statementName: someJavaStatement;

Use the unlabeled form of the break statement to terminate the innermost switch, for, while, or do-while statement. 

break;

Use the labeled form of the break statement to terminate an outer switch, for, while, or do-while statement with the given label: 

break label;

A continue statement terminates the current iteration of the innermost loop and evaluates the boolean expression that controls the loop. 

continue;

The labeled form of the continue statement terminates the current iteration of the loop with the given label: 

continue label;

Use return to terminate the current method. 

return;

You can return a value to the method's caller, by using the form of return that takes a value. 

return value;

6. Excercises
Applications

1. Write a program that prints three arguments taken from the command line.

2. Write a program that prints values from one to 100.

3. Create a class with a default constructor (one that takes no arguments) that prints a message. Create an object of this class.
4. Add an overloaded constructor to Exercise 3 that takes a String argument and prints it along with your message.
5. Create a class with public, private, protected, and “friendly” data members and method members. Create an object of this class and see what kind of compiler messages you get when you try to access all the class members. Be aware that classes in the same directory are part of the “default” package. Create a class with protected data. Create a second class in the same file with a method that manipulates the protected data in the first class.
6. Create two classes, A and B, with default constructors (empty argument lists) that announce themselves. Inherit a new class called C from A, and create a member B inside C. Do not create a constructor for C. Create an object of class C and observe the results.
7. Create an inheritance hierarchy of Rodent: Mouse, Gerbil, Hamster, etc. In the base class, provide methods that are common to all Rodents, and override these in the derived classes to perform different behaviors depending on the specific type of Rodent. Create an array of Rodent, fill it with different specific types of Rodents, and call your base-class methods to see what happens.
8. Open a text file so that you can read the file one line at a time. Read each line as a String and place that String object into a Vector. Print out all of the lines in the Vector in reverse order.
9. Inherit a class from Thread and override the run( ) method. Inside run( ), print a message, then call sleep( ). Repeat this three times, then return from run( ). Put a start-up message in the constructor and override finalize( ) to print a shut-down message. Make a separate thread class that calls System.gc( ) and System.runFinalization( ) inside run( ), printing a message as it does so. Make several thread objects of both types and run them to see what happens.
Applets

1. Write an applet that allows user to  input 4 arguments and draws a rectangle using these four parameters.
2. Write an applet that reads five integers and determines and prints the largest and the smallest of the five.
3. Create an applet with a text field and three buttons. When you press each button, make some different text appear in the text field.

4. Design an applet that displays a jingled star displaying message “Twinkle … Twinkle”

5. Create an applet and add all the components that cause action( ) to be called, then capture their events and display an appropriate message for each inside a text field.
6. Create an applet with a Button and a TextField. Write a handleEvent( ) so that if the button has the focus, characters typed into it will appear in the TextField.
7. Write an applet that gives user four choices and accept one. Display the selected option in a text field.
8. Write an applet that gives user four choices and accept one or many. Display the selected options in a text field.
9. Write an applet which has 3 scrollbars named Green, Blue and Red. As user increases value of each scrollbar the client area will be painted with the color (Red, Green, Blue)
10. Design a digital clock that updates every second. Use the date and class to achieve this.

Error Explanation 


Exception in thread "main" java.lang.NoClassDefFoundError: HelloWorldApp 


If you receive this error, java cannot find your bytecode file, HelloWorldApp.class. 


One of the places java tries to find your bytecode file is your current directory. So, if your bytecode file is in C:\java, you should change your current directory to that. To change your directory, type the following command at the prompt and press Enter: 


cd c:\java


The prompt should change to C:\java>. If you enter dir at the prompt, you should see your .java and .class files. Now enter java HelloWorldApp again. 


If you still have problems, you might have to change your CLASSPATH variable. To see if this is necessary, try "clobbering" the classpath with the following command: 


set CLASSPATH=


Now enter java HelloWorldApp again. If the program works now, you'll have to change your CLASSPATH variable.








As shown here, to change to the java directory on the D drive, you must reenter the drive, d:
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