


ICS 102 Lab01: Introduction
Objectives
1. To introduce the laboratory computing environment. 
2. To introduce the editing, compiling and execution of a Java program:
(a) Using the command line and a text-editor
(b) Using the JCreator IDE
1. Introduction
The main purpose of this lab is to introduce you to the computing environment of your laboratory. You will use the ideas in this lab repeatedly throughout this course, so you should make every effort to understand not only what, but why you are doing what you are doing at each step.
To be able to write, compile and execute Java applications, you need a Java Environment. Java environment includes a number of development tools, classes and methods. The development tools are part of the system known as Java Development Kit (JDK) and the classes and methods are part of the Java Standard Library (JSL), also known as the Application Programming Interface (API).

Java Development Kit (JDK) – The JDK comes with a set of tools that are used for developing and running Java program. It includes:
1. Appletviewer( It is used for viewing applets)
2. Javac (It is a Java Compiler)
3. Java (It is a java interpreter)
4. Javap (Java disassemble. It converts byte-code into program description)
5. Javah (It is for java C header files)
6. Javadoc (It is for creating HTML document)
7. Jdb (It is a Java debugger)
2.  How to Create, Compile and Execute a Java program

Step 1 : Creation or modification of a Java program :-

Write or modify the Java program using any text editor or IDE. Save the program on secondary storage device as hard drive with a .java extension. A java source file can contain more than one class; one of which must be declared as public. The name of a java source file must be the same as the name of the public class it contains.

Step 2 : Compiling a Java Program
Compile the program using the javac compiler. By a command such as: 
 javac  WelcomeJavaPrograms.java

This can be done at the command prompt or through an IDE. After executing the javac command, if there are no syntax errors (i.e., grammatical errors) in our program we get a .class file which contains an intermediate machine language code called the java bytecode. If a source file has more than one class, each class is compiled into a separate class file.
Step 3a : Running (Excecuting) a Java Program

To execute .class files they must be translated to the native machine language; this is done by invoking the Java Virtual Machine (JVM) by using the java interpreter. The command is similar to:
       java  -cp  D:\ MyFolder    WelcomeJavaPrograms
This can be done at the command prompt or using an IDE.

Step 3b : Program loading into memory by JVM:-
JVM loads the .class file to primary memory before its execution. The JVM does this by using a class loader. All the .class files required by our program for the execution are loaded by the class loader into the memory just before the execution.
[image: 6272055]

Step 3c: Bytecode Verification by JVM :-
In order to maintain security of the program JVM has bytecode verifier. After the classes are loaded in to memory, the bytecode verifier verifies the bytecode of the loaded class or classes in order to maintain security. It checks whether the bytecodes are valid. Thus, it prevents our computer from malicious viruses and worms.
[image: 6272244]Step 3d : Execution of Java program : -
Whatever actions we have written in our Java program, JVM executes them by interpreting bytecode.

4.  Types of Java Program Errors
A Java Program may have the following types of errors:
1. Syntax or Compile-time errors
2. Logical Errors
3. Run-time errors

Syntax Errors are errors in the “grammar” of the programming language. These are caught by the compiler and listed out with line number and error found. You will learn how to understand what they tell you with experience. All syntax errors must be corrected before the program will run. If the program runs, this does not mean that it is correct, only that there are no syntax errors. Examples of syntax errors are spelling mistakes in variable names, missing semicolon, unpaired curly braces, etc.
Logic Errors are errors in the logic of the algorithm. These errors emphasize the need for a correct algorithm. If the statements are out of order, if there are errors in a formula, or if there are missing steps, the program can still run and give you output, but it may be the wrong output. Since there is no list of errors for logic errors, you may not realize you have errors unless you check your output. It is very important to know what output you expect. You should test your programs with different inputs, and know what output to expect in each case.
Run time errors are errors that do not occur until the program is executed, and then may only occur with some data. These errors emphasize the need for completely testing your programs.
Usually a program called debugger is used to help find the source of logic and/or run-time errors in a program. Most IDEs have debuggers.
Since a Java program may have syntax, logic, or run-time errors, the edit-compile-execute cycle consists of the steps similar to those depicted in the diagram below:
[image: ]
5. Compiling and Executing a Java Program at the command prompt
Some Essential Windows Command Prompt (CMD) Commands
To be able to use JDK effectively, you need to know some basic CMD commands.  To do this, first you need to switch to the Command Prompt.
In Windows Vista or Windows 7 this is done by typing cmd on the search menu and then pressing the ENTER key:
 
  [image: ]
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In Windows XP you can access the command prompt by using Start  Run
    [image: ]
And then typing cmd in the Run dialogue box and pressing the OK button:
               [image: ]

Alternatively for WindowsXP, WindowsVista and Windows7 you can use:  Start  AllPrograms  Accessories  CommandPrompt to access the command prompt.


5.1  Changing Drives:
To change to a particular drive, type the drive letter followed by colon and press enter. (e.g.  D:  )
If you are not already on drive D:  change your drive to D.  If you are already on D, change to another drive and then change back to D.

5.2  Changing folders.
The cd command is used to change folder.  You need to give it the folder you wish to change to, as a parameter.
Examples are:

cd \			This changes to the root folder (top most folder) of the current drive.
cd workarea		This changes to the workarea folder which is under the root folder
cd Lab1			This changes to the lab1 folder which is uder the workarea folder.
cd ..			This changes to a folder one step back.
Note that you cannot randomly change from one folder to another.  You need to either follow them in sequence or give the full path as your parameter.  For example, if you are at the root folder of drive D, then the command 
cd Lab1
 will not work.
You have to either follow the sequence:
cd workarea
cd Lab1
Or you have to type:
cd workarea\lab1

5.3  Displaying list of files
The dir command is used to display the list of files in a given folder.  Change to the workarea folder and type dir followed by enter.  You should see a list like the following.
[image: lab1_12.gif]

The list indicates the files and folders in the current folder along with the date and time they were created or last modified followed by their size in bytes (for files) or <DIR> to indicate folders.
5.4  Executing a Program
To execute a program in the Command Prompt, we simply type the program name and press the Enter Key.  For example, execute  Notepad program, type Notepad and press the Enter key.
Note: For the above to work, the program must be either in the current folder, or in a list of folders specified for the operating system to search for applications, using the PATH command (This is explained in one of the lab01 supplements).  
5.5 Returning to a previous Command:
Use the up arrow key 

5.6 Clearing the Command Prompt Window
The command cls clears the Command Prompt window.
5.7  Exiting the Command Prompt
To exit the Command Prompt, close the Command Prompt window or use the EXIT command.
Exercise 01: 
(a) Download Notepad++ or Notepad2 from the WebCT. Use any of these text-editors to create the following Java program then save it in D:\Workarea as HelloStudents.java

public class HelloStudents{
     public static void main(String[ ] args){
         System.out.println(“Hello Students, Welcome !”);
     }
}

Note: Java is case-sensitive
(b) Download the Portable JDK from the WebCT. Use it to compile the program from the Command prompt. Use a command similar to:
[image: ]

Here, the Command prompt is C:\Users\said> followed by the full path to javac.exe and then the full path to the java source file.

If there are no syntax errors, the command prompt is displayed:

[image: ]

Note: If there are syntax errors in a program, the compiler will display those errors during compilation:
Exercise 02: Introduce a syntax error in the program HelloStudents.java, by removing the S of System:
public class HelloStudents{
     public static void main(String[ ] args){
         ystem.out.println(“Hello Students, Welcome !”);
     }
}
Save the program, and then compile it. You should get results similar to:
[image: ]

Note: If a path contains folder names that have space (e.g.  My Documents) then the path must be enclosed in double quotes. Example:

[image: ]

If this is not done, the error: “... not recognized as an internal or external command, operable program or batch file” is displayed. Example:

[image: ]

(c) Use the Portable JDK to run the program from the command prompt. Use command similar to:
[image: ]

Note: In the above command HelloStudents must be written without the extension .class. There must be space between the class path D:\ics102 and the class name HelloStudents

The output of the program will be displayed, then the command prompt:

[image: ]

If the any of the path used has a name with space, the path must be enclosed in double quotes. Example:

[image: ]
Note: The process of compiling and executing a program from the command prompt may be simplified (by not requiring full paths) by configuring Windows PATH and CLASSPATH environment variables.


Dragging and Dropping Items in the Command Prompt Window
In Windows 7 and Windows XP it is possible to have the path to a file or folder written in the Command Prompt by just dragging the file or the folder to the Command Prompt. This feature is disabled in Windows Vista. In Windows Vista, the following steps may be used to write the path of any item in the Command Prompt:
· While pressing the Shift key, right-click on the required file or folder and then select Copy as Path. Example:

      [image: ]
· Right-click at the Command Prompt and then select Paste :
        [image: ]

Compiling and Executing a Java Program using JCreator
Exercise 03:
(a) Download the portable JCreator from the WebCT
(b) Launch JCreator by double-clicking jcreator.exe
(c) Configure JCreator to use the Portable JDK by using the Menus: Configure  Options  JDK Profiles  New:

[image: ]

(d) Browse to the JDK folder of the Portable JDK, then click the OK button:

   [image: ]








(e) Click the OK button:
      [image: ]

(f) Use File  Open to open HelloStudents.java
   [image: ]



(g) Show line numbers by using View  Show Line Numbers:

  [image: ]
(h) Compile the program by using Build  Build File:
      [image: ]

Alternatively, you can use the Compile shortcut:

[image: ]



If the program has no syntax errors, the Build output shows Process Completed:

[image: ]

(i) Run (or Execute) the program by using: Run  Run File
  [image: ]

Alternatively, you can use the Run shortcut:

[image: ]



The output is displayed in the General Output window:
   [image: ]

To display the output in a DOS window, use Configure  Options  JDK Tools  Run Application, then select <Default> and Edit:

[image: ]



Under the menu Commands, uncheck Capture Output, then click OK button:
[image: ]

When you run the program, the output will be displayed in a DOS window:

[image: ]


Changing Font and Font Size

To change the font use Configure  Options  Editor  Java  Font
Change the font and/or size and click the OK button
  [image: ]
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