Introduction to Java

Java is an object-oriented language that has revolutionized the software industry. Object-oriented languages use libraries of classes. A class may be defined as an abstract data type (essentially an abstraction) that can be used to represent real-world concepts. Examples of classes include Customer, Account, SavingsAccount, Rental, Reservation, String, and the like. The earliest version of Java had about 250 classes, whereas the current version has over 3500 classes! This indicates that Java has grown by leaps and bounds. The language is much faster, easier to use, and far more robust than its early versions.

One of Java’s primary strengths is its portability. It is useful to understand what makes Java so portable. The code that you write in Java (referred to as source code) is stored in a file that has a .java extension. A sample program (i.e. the source code) is shown below:

public class FirstProgram {


public static void main(String[] args)


{



System.out.println(“Hi! Welcome to my Java course”);


}

}

This program is stored in a file called FirstProgram.java. Note that the file name is the same as the class. This is mandatory. Remember that Java is case-sensitive. The next step is to compile the program. Compilation is done as follows:

C:\> javac FirstProgram.java

If all goes well, a file called FirstProgram.class is created. While compilers of most languages translate source code to a format that is specific to the architecture of the machine on which the compilation is done, Java’s compiler transforms the source code to what is known as bytecode. Bytecode is independent of a machine’s architecture and may be executed on any Java Virtual Machine (JVM). JVM, as the name implies, is not a real machine, but a virtual one that runs in software and is independent of technology/hardware/operating-system. Bytecode provides the virtual machine instructions for the JVM. The program may then be executed as follows:

C:\> java FirstProgram

Note that this command uses the name of the class file WITHOUT an extension. The output of our sample code will be:

Hi! Welcome to my Java course

This output appears on the command/DOS window. 

Note the following:

1. The word public means that everyone can access the class/method

2. Every application should have a main  method. A method consists of one or more statements that fulfill a well-defined function. The word void implies that the method does not return anything. The argument String[] args  means that main takes an array of Strings as an argument. Arguments are in parentheses immediately following the name of the method. Details of methods will be discussed later.

3. System.out refers to standard output (the command window in our example). println is a method associated with the standard output. This method takes a String as its argument and displays the string on the standard output. 

VARIABLES AND IDENTIFIERS

A variable is a location in memory capable of storing a value. The Head First Java book likens variables to cups that come in different sizes (e.g. 12, 16, 20 oz) and have different names (e.g. small, medium, large or if you are a Starbucks fan, tall, grande, etc.) to identify them. That is, a variable has a size and an identifier. Variables are place holders for data. In reality, we deal with different types of data. Sometimes we use whole numbers (they have no fractional part!). For example, the number of students in my Java class, the number of items in stock, the number of books I own, the number of copies of The Monk and the Philosopher in your library, and the like are all represented by whole numbers. Such numbers are called integers. Floating point numbers such as the tax rate, the interest earned, amount of money in an account, etc. have a fractional part. Item descriptions, names of people, etc. may be represented as Strings. In summary, a variable must have a name, should represent a type, which in turn indicates a size.

Java is a strongly typed language. This means that every variable you use in your program must have a type. 

Primitives represent very fundamental types of data. These are typically available in programming languages. Some of the primitives in Java are:

Integers
	Name
	Size
	Range of values

	byte
	8 bits
	-128 to 127

	short
	16 bits
	-32768 to 32767

	int
	32 bits
	-2147483648 to 2147483647

	long
	64 bits
	…………..


Floating Point 

	float
	32 bits

	double
	64 bits


In addition to the above, you can represent true/false using boolean. The data type char is used to store characters. The size of char in Java is 16 bits ( 0 to 65535). 

IDENTIFIERS
Names of variables, classes and methods must start with a letter (a-z, A-Z), dollar sign ($) or an underscore (_). Names may not start with a number. However, numbers may follow a letter, $ or an underscore. Also, make sure that the name is not one of Java’s keywords (i.e. reserved words). Examples of keywords in Java are: class, interface, int, private, try, throw, etc. Follow the conventions listed below:

a. Class names: Start with an uppercase letter. Do not use names that already exist in the Java libraries. For example, String is a Java class. Do not use String as the name of your class.

b. Method and variable names: Start with a lowercase letter and capitalize the beginning of each new word. Some examples are: getCustomerName(), taxRate, balance, minimumBalance, getMinimumBalance(), computePay()
c. Names of constants: Constants are usually in uppercase. Example: PI
DECLARING VARIABLES
Examples:

int classSize; //declares a variable called classSzie that can store an integer value

classSize = 30; //here 30 is assigned to classSize

Note that the variable is to the left of the “=” and the literal value (30 in this example) is to the right of the “equal to” sign.

You could combine the two statements into one single statement as shown below:

int classSize = 30;

Will the following declaration and assignment work?

byte b = 128;

The answer is “No”. The highest value that byte can accommodate is 127. Hence, the compiler objects to your assigning 128. Now, suppose we do the following:

byte b = 127; //this is ok

Let us increment b by 1:

b++; 

Will the compiler permit this? If yes, what will the value of b be after the statement is executed?

In this case, the compiler does permit it. However, b’s value is now -128! In other words, it works like an odometer.

Curiously, when b++ is replaced by b = b + 1 (the two are supposed to have the same effect), the compiler does object.

Examples of variable declarations:

double taxRate = 5.25;

int number = 23;

float interestRate = 5.75f; //note the suffix f. Without the suffix Java assumes a double

Note: You need the suffix f (or F)

boolean isAvailable = false;

boolean isPrime = true;

Mixing types

You can assign a smaller sized type to a larger one. For example, an int can be assigned to a double, a byte to an int, a short to an int and so on.

short s = 10;

int i = s; //this is ok because s has fewer bits than what int uses

However, larger types cannot be directly assigned to smaller type. Consider the following:

int i = 25.35; //this will not work

The literal (i.e. what is being assigned) is 25.35 which is a double (occupying 8 bytes or 64 bits). The variable on the left hand side of ‘=’ is an int that takes up 4 bytes or 32 bits. Java recognizes that there is a potential loss of information when a larger data type is assigned to a smaller one. Hence, the compiler flags an error. You may force Java to go ahead with the assignment by casting or converting the double (i.e. 25.35) to an integer before assigning it. This is done as follows:

int i = (int) 25.35; //i will be equal to 25

Using char

A character is enclosed in single quotes. Character assignments are done as follows:

char ch = ‘A’; //assigns the letter A to ch

Internally the character is mapped on to an integer value. You may display the integer value as follows:

System.out.println((int) ch); //note that ch is first cast to an integer and then displayed

What does the following display?

char ch = ‘A’ + 1;

System.out.println(ch);

This displays the character ‘B’.

DECLARING A CONSTANT

Suppose we wish to declare a constant called PI (remember it is customary to use all caps for constants):

final double PI = 3.14;

PI cannot be changed, because the assignment is final.

ESCAPE SEQUENCES

There are some special characters referred to as “escape sequences”. Some of them are:

\b for backspace, \t for tab, \n for linefeed (newline), \r for carriage return, \” for double quote, \’ for single quote, \\ for backslash 

Examples:

System.out.println(“Hello!\nNext Line\nLast line”);

The display will be:

Hello!

Next Line

Last Line

The character ‘\n’ stands for newline character and has the effect of inserting a newline in the string. ‘\t’ inserts a tab. Suppose we wish to display “The Jungle Book” (with the quotes).

The following WILL NOT work:

System.out.println(“”The Jungle Book””); //gives an error

The right way to do it is:

System.out.println(“\”The Jungle Book\””);

Note that preceding “ with a backslash forces System.out.println to display the double quote.

READING IN DATA FROM THE KEYBOARD

A. COMMAND WINDOW

For applications that use the DOS window, data may be read in from the keyboard using a class called Scanner. The Scanner class is in the package java.util. Therefore, this package has to be imported in applications that use Scanner. The following program reads in a name and displays a greeting to the user.

import java.util.Scanner; //Scanner may be replaced by an asterisk if more than one 




       //class is needed from the java.util package

public class DisplayGreeting {


public static void main(String[] args)


{



String name; //declare this variable to hold the user’s name



//create a scanner object called input that can read in data from the



//keyboard or standard input


            Scanner input = new Scanner(System.in); 



System.out.print(“Enter name: “); //prompts the user for a name


            name = input.nextLine(); //get the line entered as a String and assign it






  //to the name variable



System.out.println(“Hello “ + name + “! Have a wonderful Java “ +






“experience”);


}

}

The forward slashes (//) are used to start comments. The compiler ignores comments (i.e. anything after //). Multiple line comments be shown between /* and */. An example is shown below:

/* This is a long comment……..


More comments…..


A few more….


And we are done …..*/ 

B. USING JOptionPane

import javax.swing.JOptionPane; //JOptionPane may be replaced by an asterisk if  

   //more than one class is needed from

  // the javax.swing package

public class DisplayGreeting {


public static void main(String[] args)


{



String name; //declare this variable to hold the user’s name



name = JOptionPane.showInputDialog(“Enter name: “); 



JOptionPane.showMessageDialog(null, “Hello “ + name + 

“! Have a wonderful Java experience”);


           System.exit(0); //exits application


}

}

In this example, the user interacts with the optionpane dialog. The class that Java provides for this purpose is JOptionPane. The two methods that we frequently use with this class are:

a. showInputDialog: This takes one argument, a String that is typically used to prompt the user for an input. The user enters a string in the text box displayed by the dialog. When the user closes the dialog by clicking on “OK”, the string in the text box is returned, which then gets assigned to the variable called name.

b. showMessageDialog: This dialog is used to display a message. It takes two arguments – the first indicates where the dialog should appear and the second is the string to be displayed. The word null as the first argument will position the dialog right in the center of your desktop.

Some sample programs:

//simple Hello World program

import javax.swing.JOptionPane;

public class HelloWorld {


public  static void main(String[] args)


{


     JOptionPane.showMessageDialog(null, "Hello World");


}

}

import java.util.Scanner;

public class HelloFriend {


public static void main(String[] args)


{


    String name;


    Scanner input = new Scanner(System.in);


    System.out.print("Enter name: ");


    name = input.nextLine();


    System.out.println(name + "! That is a nice name");


}

}

import javax.swing.JOptionPane;

public class HelloFriendSwing{


public static void main(String args[])


{


    String name;


    name = JOptionPane.showInputDialog(



"Enter name");


    JOptionPane.showMessageDialog(null,



name + "! That is a nice name");


    System.exit(0); //exits the application


}

}

//Read in a centigrade temperature, convert it to

//fahrenheit and display the results

import java.util.*;

public class TemperatureDOS {


public static void main(String[] args)


{


     double centigrade, fahrenheit;


      Scanner input = new Scanner(System.in);


     System.out.print("Enter temperature in centigrade:");


     centigrade = input.nextDouble();


     fahrenheit = 1.8 * centigrade + 32.0;

    
     System.out.println(centigrade + " degrees C = " +




fahrenheit + " degrees F");


}

}

//Read in a centigrade temperature, convert it to

//fahrenheit and display the results

import javax.swing.*;

public class Temperature {


public static void main(String[] args)


{


     double centigrade, fahrenheit;


     centigrade = Double.parseDouble(JOptionPane.showInputDialog(




"Enter centigrade temperature:"));

    
     fahrenheit = 1.8 * centigrade + 32.0;


     JOptionPane.showMessageDialog(null,


         centigrade + " degrees centigrade = " +


         fahrenheit + " degree fahrenheit");


     System.exit(0);


}

}

