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So far, we have written, compiled and executed our program from the comfortable confines of the JCreator IDE. Sadly, this is not how most of the real world works. The vast majority of the IDEs available are designed to work with windows™ or the Mac OS. Unfortunately, the majority of Java development is done in the Unix environment. Unhappily, there are very few IDEs designed to work in the Unix environment. Here development is done using very crude text editors and programs are compiled and run at the command line.

In an effort to prep you for the un-tender mercies of the real world, we will abandon our too comfortable IDE for the nonce and retreat to the un-happy world of command line development.

Setting up the environment

First, the Environment variables.

The path environment variable must include the \bin directory of the JDK. If you explore the directory where the JDK was installed, you will find a sub-directory named \bin. In this subdirectory, most of the executables of the JDK are to be found.

In order to do command line programming, this subdirectory must be available to all other directories on the machine. To do that, the sub-directory must be placed in the path.

The easiest way of doing this is to amend the autoexec.bat file. Open the autoexec.bat file in notepad, find the path variable and add the JDK \bin directory at the end. It should look something like this:


Note the highlighted portion.

When the autoexec.bat file next executes, the \bin sub-directory will be available to all directories on the machine.

Development Directories

Next, in some directory on the machine, you will place two new sub-directories. The first you will name:

     JavaSource

The second will be named

   JavaClass

For convenience, on my machine, I have placed them on the desktop.

Next, we open a MS-DOS command window and change the directory to the JavaSource sub-directory.

A useful shortcut would be to create a batch file “GoJava.bat” with the following code:


This file would then be saved in the C:\WINDOWS directory.

When the MS-DOS window is opened, you just have to type GoJava and enter and it will take you to your JavaSource directory.

At this stage, you should have:

1. Set the path variable

2. Created two subdirectories

3. Opened an MS-DOS window in the JavaSource sub-directory.

Now we have to write the program code. We will, alas, do this using the Notepad text editor. Open Notepad and type the following code


Save the file as “Temp.java”. To accomplish this file name in Notepad, you must type it in the File name box exactly as above, including the quotations. If you leave out the quotations, the machine will append a “.txt” extension to the file name.

Compiling a java program

This is an opportune time to discuss the mechanics of compiling and running a Java program.

In traditional languages, when a program is compiled, it results in an object file composed of binary code unique to the operating system on which it was compiled. Thus a program compiled on a windows machine can only run on windows machines. A program complied on a Unix box will only run on Unix boxes and so forth. 

Java represents a departure from that type of thinking. A java program is compiled into a type of code called byte-code. This byte-code is unique in the world of programming because it can be run on any type of machine. Thus a program written on a Unix box can run on a windows machine and vice-versa.

This is accomplished in an interesting manner. For every type of machine, there is a piece of Software called a Java Virtual Machine (JVM). This is an interpreter. It reads byte-code and executes it. The JVM for Unix boxes accepts the same byte-code as the JVM for windows machines and Apple machines.

The Compiler

The component of the JDK that compiles the java source file ( .java) is called the java compiler. It is invoked by the file name Javac. Thus to compile our source file we would type:


Note that at this point, capitalization of the file name does not matter.

No doubt you have observed that there is an error, in the text of our program. The compiler certainly does. It shows the error message:


We correct the offending line to read:


We attempt another compile and this time we get:


There are no error messages indicating that the program has compiled successfully. To check this, we run the MS-DOS dir command on the directory. We get:


You will observe that now, in addition to the source file (Temp.java), there is a new file. Temp.class. This file is the compiled or byte-code version of our source file. This is the file that will be run on the interpreter.

The Interpreter (JVM)

To invoke our interpreter or JVM, we type the command: 

      Java Temp 

Yielding


Note that:

1. We do not use the .class extension

2. At this time, capitalization DOES matter.

If we were to type

   Java temp

We would get:


Long and confusing error messages to be sure but the first line is the one that concerns us:


This indicates that an “exception” or error occurred while trying to execute the program. What error? Well look at the highlighted portion. It indicates that no class definition was found. This is of course because we used the wrong spelling (capitalization) for our class file.

For a few weeks, we will use this method of compiling debugging and running our programs.

Lets do a little more.

Unfortunately in Java, there is no convenient way of taking input from the keyboard. In order to accept a string from the keyboard, we would have to write something like:


Here we have to create an Object called a BufferedReader and wrap it around the standard input stream. These concepts are not appropriate for discussion at this juncture and it is by no means the whole story.

A more convenient way would be to use GUI interface to read from the keyboard. Observe this code:


We have numbered the lines here for convenience. Let’s decipher these statements. In line 1, we have an import statement.


We import from the package javax.swing. This package contains a number of classes used to generate GUI interfaces. The particular class we are interested in is a class named JOptionPane.

Lines 2 – 5 are pretty much the same as we have discussed in Lecture 2. Line 6 however is a little more interesting.


Here we create a new String object. This procedure is subtly different from that in C++. To create a string object in C++, we would simply write:


This would create in memory a string object named input;

In Java the statement:  String input;

DOES NOT create a String object. Instead, it creates what is called a reference to a String object. In C++, this reference would be called a pointer. In Java, however, the word pointer is verbotten. However, if when you hear the word reference you think pointer you won’t be far wrong.

Since the statement: 

            String input;  

Just creates a pointer, oops, I mean reference, we need to create the String object. The statement:

     new String();

does just that. It creates a string object dynamically and returns its’ address to the left. When we put the two statements together, we get:

    String input = new String();

The object input collects the address of the String object and is now the reference to the newly created String object. However, instead of using the arrow operator ( ( ) as we would in C++, we use the dot or access operator. In Java, therefore, we can treat the reference as if it were the object itself.

Line 7 also has new program components.


Let’s decipher it. Let’s look at the right hand side first.

    

We use the class JOptionPane that we imported in line 1. This class has a function called showInputDialog(). This function is a static function so according to the rules discussed earlier; it can be used with the class itself, hence:

   

The showInputDialog() function generates a text-box that accepts input from the user. The argument we send to the function ("Enter a String") will become a prompt in the input box.

When the user enters a string in this box and clicks OK in the appropriate place, the string entered is passed to the object on the left. In this instance we have the object “input” on the left, so after the statement executes, the string input will contain the value entered by the user. It is important to remember that this function collects all data entered as Strings.

In line 8, we have:


We have previously discussed the System.out.println() statement. Here we use it to display the contents of the string input.

In line 9 we have: 


Anytime we use any of the classes in javax.swing, this statement must be used to exit the program. The argument zero ( 0 ) here indicates that the program executed without error.

In the next class we will further investigate I/O operations and the creation and use of objects.

SET PATH=C:\WINDOWS;C:\WINDOWS\COMMAND;C:\ATF;c:\jdk1.4.0_01\bin








cd c:\windows\desktop\javasource


cls





public class Temp


{


   static public vpoid main(String[] args)


    {


      System.out.println("\nHello World\n");


    }


}





C:\WINDOWS\Desktop\JavaSource>javac temp.java





C:\WINDOWS\Desktop\JavaSource>javac temp.java


temp.java:3: cannot resolve symbol


symbol  : class vpoid


location: class Temp


   static public vpoid main(String[] args)


                 ^


1 error





C:\WINDOWS\Desktop\JavaSource>





static public void main(String[] args)





C:\WINDOWS\Desktop\JavaSource>javac temp.java





C:\WINDOWS\Desktop\JavaSource>








C:\WINDOWS\Desktop\JavaSource>dir





 Volume in drive C has no label


 Volume Serial Number is 0F24-10EA


 Directory of C:\WINDOWS\Desktop\JavaSource





.              <DIR>        09-08-02 12:42p .


..             <DIR>        09-08-02 12:42p ..


TEMP~1   JAV           126  09-08-02  2:28p Temp.java


TEMP~1   CLA           415  09-08-02  2:28p Temp.class


         2 file(s)            541 bytes


         2 dir(s)        4,496.05 MB free





C:\WINDOWS\Desktop\JavaSource>





C:\WINDOWS\Desktop\JavaSource>java Temp





Hello World








C:\WINDOWS\Desktop\JavaSource>








C:\WINDOWS\Desktop\JavaSource>Java temp


Exception in thread "main" java.lang.NoClassDefFoundError: temp (wrong name: Tem


p)


        at java.lang.ClassLoader.defineClass0(Native Method)


        at java.lang.ClassLoader.defineClass(ClassLoader.java:486)


        at java.security.SecureClassLoader.defineClass(SecureClassLoader.java:11


1)


        at java.net.URLClassLoader.defineClass(URLClassLoader.java:248)


        at java.net.URLClassLoader.access$100(URLClassLoader.java:56)


        at java.net.URLClassLoader$1.run(URLClassLoader.java:195)


        at java.security.AccessController.doPrivileged(Native Method)


        at java.net.URLClassLoader.findClass(URLClassLoader.java:188)


        at java.lang.ClassLoader.loadClass(ClassLoader.java:297)


        at sun.misc.Launcher$AppClassLoader.loadClass(Launcher.java:286)


        at java.lang.ClassLoader.loadClass(ClassLoader.java:253)


        at java.lang.ClassLoader.loadClassInternal(ClassLoader.java:313)





C:\WINDOWS\Desktop\JavaSource>





Exception in thread "main" java.lang.NoClassDefFoundError: temp (wrong name: Tem


p)





import javax.swing.JOptionPane;





public class Temp


{


   static public void main(String[] args)


   {


        String input = new String(); 


        input = JOptionPane.showInputDialog("Enter a String");


        System.out.println(input);


        System.exit(0);


    }


 }





import javax.swing.JOptionPane;





        String input = new String();





string input;





        input = JOptionPane.showInputDialog("Enter a String");





JOptionPane.showInputDialog





JOptionPane.showInputDialog( )





        System.out.println(input);





        System.exit(0);





BufferedReader in = new BufferedReader(new InputStreamReader(System.in));


	 


System.out.print("Enter A String:");


 input = in.readLine();








