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- CHAPTER |

The Java Programming Environment

ava is a programming language®. Much like English is a spoken language that we use
J to communicate with one another, Java is used for communicating our intentions as a
programmer to a computer.

A computer is a device that can be configured to understand the instructions written in
Java. The set of instructions is commonly known as a program. So, when we speak of Java
programming, we are involved in writing programs in the Java language that a computer can
understand and execute according to what the set of instructions dictates.

The Java programming language® is textual and is expressed using English. It has a set
of restricted vocabulary that we can use to express our intentions in a program.

Can a computer understand English and how does it know how to execute the program?
A computer technically does not understand English as it is. But, it does understand code
specially crafted for machines. Such code is typically represented in Os and 1s which we
human being finds it extremely difficult to comprehend.

How do we then bridge the gap between a high-level English-written program and a set
of low-level binary-code-based machine instructions? The solution lies in having an interpret-
er. An interpreter is a software program that takes in a high-level program and translates it
into a low-level binary-code-based program that a computer can understand. In the case of
Java, the output of the interpretation process is a set of byte code.

Byte code, though low-level, is still not at the lowest level. Machine code, or object

D There are other programming languages available e. g. C, C++, C#, FORTRAN, COBOL, MUMPS,
SNOBOL, Pascal, Python, etc.

2y Java bears some similarities to the C programming language, as Java was created from C.
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code, would be considered as the lowest level of code for a computer. Byte code is not the
same as object code because byte code does not conform to the operating instruction set of the
target machine. The purpose of generating byte code instead of machine code is to allow for a
layer with which a virtual machine (another software program) can take control to interpret
the byte code to object code. This virtual machine is provided in the Java programming plat-
form as the Java Virtual Machine (JVM). By “Virtual Machine” we mean that JVM is not a
“hard” machine but one that simulates a “hard” machine using software. Thus, byte code is
executed by a software (the JVM) whose output is an object code executable by a computer.
The same byte code is therefore executable on any computer machines so long as an appropri-
ate JVM is available.

JVM is operating-system-platform dependent. There are thus as many JVM types as
there are operating system types. Hence, there is a JVM type for the Microsoft Windows,
Linux, UNIX, Solaris, Apple Macintosh, etc. Through this approach, Java has been known

as programming language for producing programs that is “ Write Once, Run Anywhere’ .

1.1 History of Java

Java was developed by Sun Microsystems in 1995. It was created in response to the need
for a programming language that can be operated on multiple operating system platforms. The
desire is to have a program written for the Microsoft Windows operating system to be execut-
able also in an Apple Macintosh, UNIX, Linux or Solaris operating system, for example.
Sun Microsystems’ answer to this requirement is to generate intermediate byte code that is not
tied to any operating system architecture. Byte codes are executable by JVMs. Therefore, a
Java program written for and executable on a Microsoft Windows operating system needs not
be re-compiled for execution on a Linux platform, neither does it need to be re-compiled for

one on a UNIX system, so long as an appropriate JVM is available.

1.2 Preparing to Write Java Programs

Before we start to write our first Java program, we need to prepare the environment for

programming in the computer. Three items are essential ;



1. The Java SE (Standard Edition) Development KitY. The Java SE Development Kit
(JDK) includes the Java Runtime Environment (JRE) and command-line development tools
that are useful for developing applets and applications.

2. The Java SE 6 Documentation.

3. The JCreator IDE (Interactive Development Environment) Light version.

Refer to Workshop 1. 19 for instructions on how to download and install the above

itemns.

1.3 A Simple Java Program

How does a Java program look like? Code 1.1 shows a simple Java program. When this
program is run, the line “How do you do?” is printed on the Windows DOS prompt™.

Code 1.1: A Simple Java Program

class HowDoYouDo {

public static voidmain (String args[]) {

System.out.println ("How do you do?") ;

The statement that actually prints the line is. System. out. println( " How do you do?" ) ;.

The System. out. println statement is enclosed within a procedural block called a method
in Java. In general, a method is a grouping of data variables and statements. The method
referred here is the main ( ) method. When a method is called, all the statements in the
method will be executed. The execution is carried out statement by statement until the end of
the method is reached. The beginning and ending of a method is denoted by an opening brace
(*“17") and a closing brace (| ") respectively.

The main( ) method is enclosed within a class HowDoYouDo. A class is defined as a

grouping of data variables and methods and has a general structure as shown in Code 1.2.

1; The current version is JDK 6u6.
2: All workshops are included at the end of each chapter.
3+ Our discussion will be restricted to the use of Microsoft Windows version of Java. We will be running all Java pro-

grams in the Windows DOS prompt.
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Code 1.2: A General Class Structure

class <classname > {

public static void main (String argv[]) {

// put your statements here

}

< classname > refers to the name of the class. Replace this with a class name of your choice.
Typically, a class name should reflect the purpose of the class. One convention for naming a
class is to use upper case for the first letter of the class name. For example, to name the
HowDoYouDo class, use HowDoYouDo instead of howDoYouDo.

The keywords “public”, “static”, and “void” have their significance. “public” indi-
cates the method main( ) can be called by another program outside of this class. *“static”
indicates that the method main( ) belongs to a class as opposed to belonging to an object.
“void” indicates that the method main( ) does not return any value after it has completed its
execution. These may not make much sense to you now but do not worry, we will discuss
them further later in the book. For now, just make sure that these three keywords are present
in front of the method name. The sequence in which they appear is not important.

String argv[ ] is a String array parameter definition. It is through this array that inputs
entered via the Windows DOS prompt are captured and conveyed to the program. You may
alternatively use String args[ | in place of String argv[ |. No other names for the String array
are allowed.

The statement “// put your statements here” is a comment. We use comment to explain
to other fellow programmers our intention. A comment is not executable, Java will ignore it

during program execution.

1. { 7 How to Run a Java Program?

The best way to explain how to run a Java program is for you to try it out yourself,

Refer to Workshop 1.2 for instructions on how to run a Java program.
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7 1: 5: Commonly Encountered Problems

Programmers new to Java programming need to be aware of the following characteristics
of Java to avoid errors in coding;

1. Java is case-sensitive. A class named HowDoYouDo. java is different from one
named howdoyoudo. java. A variable named Total is different from total. Also, the primitive
type int (to be discussed in Chapter 2) when spelt as Int is not recognized as such.

2. javac acts on a file of “. java” extension and not on a “. class” extension. The
“.java” extension must be included when javac is called, e. g. D:\java >javac HowDoYou-
Do. java.

3. java acts on a file of “. class” extension. However, execution of a “. class” file does
not require the “. class” extension, e. g. D:\java >java HowDoYouDo.

4. Only classes with the main( ) method are executable e. g. HowDoYouDo class.

5. Ensure the current directory is properly set in the classpath variable. Start > Settings
> Control Panel > System > Advanced > Environment Variables > System Variables > Class-
path > Variable Value. Check the Variable Value of Classpath. If the current directory deno-
ted by “. " (i.e. period) is not included in the Classpath Variable Value, add it in.

7 Workshops

Workshop 1.1: Preparing the Environment for Java Programming

We need to download :

1. The Java SE ( Standard Edition) Development Kit®. The Java SE Development Kit
(JDK) includes the Java Runtime Environment (JRE) and command-line development tools
that are useful for developing applets and applications.

2. The Java SE 6 Documentation.

3. The JCreator IDE ( Interactive Development Environment ) Light version.

Go to the JCreator download website : hitp://www. jcreator. com/download. htm( See Figure

(I The current version is JDK 6u6.



