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			Java

			Java is an object oriented, platform-independent, multithreaded programming language developed by Sun Microsystems. The basic concept of Java was taken from C and C++. The language provides choice, efficiency, and flexibility to the users. While providing the traditional ease-of-use, Java also allows optional use of new language features such as platform-independency, security,  multhithreading, and so on. Above all, it is portable and can run on any operating system. All these features make Java a powerful tool for learning object oriented programming.

			 

			Introduction to Java Programming is an example based textbook, written to cater the needs of beginners and intermediate users who wish to understand the basic concepts of Java. The textbook highlights Java as the easiest and most productive tool for creating programs, including Windows-based and Web-based programs. 

			 

			The highlight of the textbook is that each concept introduced in it has been exemplified by a program to clarify and facilitate better understanding. Also, the line-by-line explanation of each program ensures that the users with no previous programming experience are able to understand the concepts and master the programming techniques and use them with flexibility while designing programs. 

			 

			The main features of this textbook are as follows:

			 

			Programming Approach: This textbook introduces the key ideas of object oriented programming in an intuitive way. The concepts are illustrated through best programming examples. 

			 

			Notes: Additional information is provided to the users in the form of notes.

			 

			Illustrations: There is an extensive use of examples, schematic representations, flowcharts, tables, screen capture images, and programming exercises. 

			 

			Learning Objectives: The first page of every chapter summarizes the topics that are covered in it.

			 

			Self-Evaluation Test, Review Questions, and Exercises: Each chapter ends with Self-Evaluation Test so that the users can assess their knowledge. The answers of Self-Evaluation Test are given at the end of the chapter. Also, the Review Questions and Exercises are given at the end of each chapter that can be used by the instructor as test questions and exercises.

			 

			Free Companion Website

			It has been our constant endeavor to provide you the best textbooks and services at affordable price. In this endeavor, we have come up with a Free Companion Website that will facilitate the process of teaching and learning of Java. If you purchase this textbook, you will get access to the files on the Companion website. The following resources are available for faculty and students in this website:

			 

			Faculty Resources

			• Technical Support

				You can get online technical support by contacting techsupport@cadcim.com.

			 

			• Instructor Guide

				Solutions to all the review questions and exercises in the textbook are provided to     
help the faculty members test the skills of the students. 

			 

			• Example Files

				The Java files used in examples are available for free download.

			 

			Student Resources

			• Technical Support

				You can get online technical support by contacting techsupport@cadcim.com.

			 

			• Example Files

				The Java files used in examples are available for free download. 

			 

			If you face any problem in accessing these files, please contact the publisher at sales@cadcim.com or the author at stickoo@pnw.edu or tickoo525@gmail.com.

			 

			Stay Connected

			You can now stay connected with us through Facebook and Twitter to get the latest information about our textbooks, videos, and teaching/learning resources. To stay informed of such updates, follow us on Facebook (www.facebook.com/cadcim) and Twitter (@cadcimtech). You can also subscribe to our YouTube channel (www.youtube.com/cadcimtech) to get the information about our latest video tutorials.




		
			 

			 

			 

			 

			 

			 

			Chapter 1
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			Introduction to Java

			 

			 

			 Learning Objectives 

			After completing this chapter, you will be able to:

			• Understand history, evolution, and features of Java

			• Understand the concept of OOPS

			• Understand Java complier and interpreter

			• Install Java development kit

			• Write, compile, set the path, and run your first Java program

			• Install NetBeans IDE

			• Write, build, and run Java program in NetBeans IDE

			 

			 

		


			Introduction

			This chapter introduces you to Java programming language and allows you to write your first program in Java. In this chapter, you will get a brief idea about history, evolution, and features of the language. Also, you will learn how to install Java and Net Beans IDE (Integrated Development Environment) on your system and run Java programs. Moreover, you will gain knowledge about the concept of object oriented programming as well as its importance in developing Java programs.

			


	    Note

1. An Integrated Development Environment (IDE) is a software application that provides comprehensive features to computer programmers for software development. It generally consists of a source code editor, build automation tools, and a debugger.

				 

				2. The examples in this book are tested on Windows platform which is itself written in Java.




HISTORY AND EVOLUTION OF JAVA

			The first version of Java was developed by James Gosling at Sun Microsystems (which has since been acquired by Oracle Corporation) in USA, in the year 1991. Initially, it was named as Oak by James Gosling, but later in 1995, it was renamed to Java. The first version of the application was developed for the use of electronic devices and circuits, and the plan got successful. Later on, it was called the Green project that led to the invention of Java. 

			 

			Apart from its general purpose use, it is considered as a leading web-based technology. When it was invented, nobody knew how popular it would be. It is the first object oriented programming language that is platform independent and can run on any platform. It allows the developers to follow “Write Once, Run Anywhere” (WORA) concept. Though the base syntax of Java has been taken from C and C++, still it is quite different from C or C++. 

			 

			There are four primary version of Java available:

			 

			•	Java Standard Edition (Java SE)

			•	Java Enterprise Edition (Java EE)

			•	Java Micro Edition (Java ME)

			•	JavaFX

			 

			The Java based applications used for computer software are developed on the Standard Edition of Java. Java based applications used for web servers are developed using the Enterprise Edition of Java. Applications for the multimedia platform are developed using JavaFX and the applications for mobile devices are developed on the Micro Edition of Java.

			 

			You can create two types of programs using the Java programming language: applets and applications. Applets are smaller pieces of programming codes intended for use on the web browsers. They are lighter applications, generally used to provide navigation enhancement or additional interactivity to the browser.

			 

			The other type of software you can create using Java is a console application. These applications are standalone programs meant to be run on your computer like any other program. IDEs like NetBeans comes with integrated console environment that you can use to run your Java programs.

			 

			
					    Note

Unlike standalone applications, Java applets do not need any interpreter in order to execute.




FEATURES OF JAVA


			Java became popular due to its advance features such as platform independency, simplicity, security, and so on. Some of the major features of Java are explained next.

			 

			Platform Independency

			As you are already aware that Java is a platform independent language, implying that it can run on any operating system. For example, a Java application written on the Windows platform can run on Linux, Machintosh, and any other operating system. When Java runs on a system, it converts the source code into the byte code. This byte code is generated by Java compiler with the help of JVM(Java Virtual Machine) and can work independently on any system. You will learn more about JVM later in this chapter. Due to its portability, an application created in Java on one platform can be run on any other platform. 

			 

			Simplicity

			The syntax of Java language is very simple compared to other languages. It is very much similar to C or C++ language. Every keyword in Java is meaningful; as a result, you can easily identify the action of a keyword.

			 

			Double Stage System

			Java offers you the facility to compile programs in two stage. In the first stage, the Java compiler converts the source code into the byte code and in the second stage, the Java interpreter converts that byte code into the machine code. Since a computer can understand the machine code, it executes the code and produces the output. This is called the Double Stage System.

			 

			Object Oriented

			Java is completely an object oriented programming language because it treats everything as an object. The basic concept of Java was taken from C and C++ language. C is not an object oriented programming language, but a structure based programming language. However, C++, which is an extension of C, is an object oriented programming language. Java is more independent than C or C++. You will know more about similarities and differences between Java, C, and C++ later in this chapter.

			 

			Security

			Security is one of the most important issues in any programming language. If your application is not secure, your data is also not secure. Java is security based language because Java does not support the pointers like C++ does, so, the code is not able to access the memory directly. The internal system of Java starts verifying the code that tries to access its memory.

			 

			Multithreading

			Java supports multithreading, which means that Java can handle multiple tasks in a single process. This is one of the most important features of Java. Also, it supports thread synchronization, which helps multiple threads to work simultaneously in a synchronized way. You will learn more about multithreading in the later chapters.

			 

			Easy to Operate

			Java is very user-friendly and easy to operate. It does not require any specific environment for writing a Java program. You can simply type the Java program in any text editor. For example, you can write a Java program in Notepad and after saving the program, you can execute it using the command window as you do in C or C++ programming language.

			 

			CONCEPT OF OBJECT ORIENTED PROGRAMMING

			When talking about object oriented programming system, the name of Java comes first as it fulfills all requirements of a true object oriented programming system, such as it supports Data Abstraction, Encapsulation, Polymorphism, and Inheritance.

			 

			Classes, instances, and objects are integral part of a program, if it is created by using an object oriented programming language such as Java. A class can be defined as a template/blueprint that describes the behavior/state of different objects. Objects are the specific elements that exhibit the properties and behaviors defined by its class. Objects of the same type are said to be of same type or same class. Once you derive an object from a class, it becomes an instance. The actions that an object can take are called methods. Methods in Java are called procedures, methods, functions, or subprograms in other languages. 

			 

			To understand the concept of classes and objects, let’s say Vehicles is a class. Under Vehicles class, you have different types of vehicles such as Cars, Buses, Trucks, and so on. Cars, Buses, and Trucks are the objects under the Vehicles class. 

			 

			Features of Object-Oriented Programming

			There are certain features that have made object-oriented programming very popular. These features are discussed next.

			 

			Data Abstraction

			In terms of object oriented programming language, Data Abstraction means showing only functionality and hiding implementation details. It helps in hiding the complexities of multiple data. Real world example of data abstraction is sending E-mail, wherein a user only composes a mail and sends it to another user without knowing the internal process running in background.




			 

			Encapsulation

			This is another feature of object oriented programming language. In encapsulation, methods and data are combined or wrapped together in a single unit. In other words, the method and data are encapsulated and they work as a single entity known as object, refer to Figure 1-1. This concept is also called data hiding. In this process, the data cannot be accessed by any external method or process, and only the methods that have been combined to work as a single entity can access it.
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					               Figure 1-1  Encapsulation of data and method

				

			

			 

			Polymorphism

			Polymorphism is a Greek word, wherein poly means many and morph means form. So, polymorphism is “one name many forms”. In the object oriented concept, when a single operation plays multiple roles, it is called polymorphism. 

			 

			The best example of polymorphism is method overloading. In method overloading, there can be more than one method with same name but having different number of arguments. For example, there can be a class called calculate with two methods calculate_area(l, b) and calculate_area(s). These methods have the same name calculate_area  provided they have different number of arguments. So when two values are passed by the user, the method having two arguments calculate_area(l, b) will be invoked. But if the user passes single value, the method having single argument calculate_area(s) will be invoked.

			 

			Inheritance

			Inheritance is a key feature of object oriented programming. It gives you the benefit of reusing methods and properties of a class and therefore, it reduces the lines of code in a Java program. When you create a class, you define some features in the form of properties and methods in it. Once the class is created, and later on you are required to create another class that has all features (properties and methods) of the existing class in addition to some new features (methods and properties). In that case, you do not need to create a separate class. You can do so by deriving a new class from the existing class and adding new features in the new class. By this way, you can avoid repeating same code.

			 

			Technically, inheritance is a technique of deriving new class from an existing class and reuse the features of the existing class in a new class. The derived class is also called sub-class or child class and the class from which you derive the new class is called super class or base class or parent class. Figure 1-2 will help you understand the concept of inheritance in a simple and easy way through an illustration.

			 

			As shown in Figure 1-2, Vehicles is a base class and it has two sub classes: Two Wheeler and Four Wheeler. These two subclasses, Two Wheeler and Four Wheeler, further have two  more subclasses each Honda and Suzuki, and Toyota and BMW respectively. So, Two Wheeler and Four Wheeler will be the base classes for its subclasses and Vehicles will be the base class for all the subclasses.
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					               Figure 1-2  The concept of inheritance

				

			

			 

			Types of inheritance in Java

			There are mainly three types of inheritance in java. These are as follows:

			 

			a.	Single Inheritance

			b.	Multilevel Inheritance

			c. 	Hierarchical Inheritance

			 

			Single Inheritance

			When a single class is derived from single super class, it is called single inheritance. Figure 1-3 illustrates the concept of single inheritance, wherein class B inherits the properties of class A.
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Figure 1-3 The concept of single inheritance


			Multilevel Inheritance

			When a class is derived from another derived class, it is called multilevel inheritance. Figure 1-4 shows multilevel inheritance, wherein the class C inherits the properties of the class B, which is a sub-class of class A. 
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Figure 1-4 The concept of multilevel inheritance
					

				

			

			 

			Hierarchical Inheritance

			When multiple classes are derived from a single base class, it is called hierarchical inheritance. Figure 1-5 illustrates the concept of hierarchical inheritance, wherein class B and class C inherit the properties of class A.
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Figure 1-5 The concept of hierarchical inheritance


			 

			In object oriented programming, one more type of inheritance, called multiple inheritance is found. In multiple inheritance, a class is derived from more than one super class. The designers of Java considered multiple inheritance to be too complex and does not go well with the concept of keeping Java simple. Therefore, this type of inheritance is not implemented in Java. Figure 1-6 illustrates the concept of multiple inheritance.
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Figure 1-6 The concept of multiple inheritance



				

			

			 

			Java fulfills the requirement of multiple inheritance with the help of Interface. Interface is another important feature of object oriented programming and is discussed next.

			 

			Interface

			An interface is a blueprint of a class. It is very much similar to the class but it contains only  abstract method. An abstract method is a method that is declared but contains no implementation. The interface may also contain constants, method signatures, default methods, and static methods but it does not contain any constructor because it cannot be instantiated. Interfaces can only be implemented by classes or extended by other interfaces. A class inherits the abstract methods of an interface to implement it. You can use interfaces to achieve abstraction and multiple inheritance. You can also derive a class from any number of interfaces. Figure 1-7 illustrates the concept of interface, wherein class C inherits the properties of interface A and interface B as well as class A.
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					Figure 1-7  The concept of interface

				

			

			 

			JAVA COMPILER AND INTERPRETER

			When you run a Java program, it passes through two stages: compilation and interpretation. During compilation, the source code is converted into an intermediate language by the compiler.

			Source code is a program written in Java and the intermediate code is a special type of code that is generated by the Java compiler. The intermediate code is known as Java byte-code or simple byte-code. As byte code is not a machine specific code, it needs to be converted into machine level code, and this task is performed by Java Interpreter. The Java interpreter reads the byte code line-by-line and converts it into the machine level code. Now, the computer executes the machine level code.




			    Note

1. Compiler is special purpose program that converts a high-level language (easy for people to write and to understand) such as Java program into a low-level language program (machine language).

				 

				2. Byte-code is a machine language for a virtual computer called Java Virtual Machine (JVM). Each computer platform has its own program to execute the byte-code instructions.




Java Virtual Machine

			You know that in a Java program, the source code is converted into the byte-code, which is in turn converted to the machine code. Byte-code is not the machine language for any type of computer. In fact, it is a machine language for the fictitious computer called Java Virtual Machine or JVM. The term JVM is used to refer to the software that acts like a fictitious computer.

			 

			JVM has a very powerful architecture. Whenever you install JDK, it is automatically loaded into your computer memory and comes into action whenever you compile a Java program. The diagrammatic representation of converting a Java program into a machine specific code is shown in Figure 1-8.
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					Figure 1-8  Converting Java program into machine specific code

				

			

			 

			Installing Java Development Kit	

			In this section, you will learn about the installation process of Java SE Development Kit (JDK) in your computer, as well as the procedure to run a Java program. Installing JDK is a very easy process, and it takes few minutes to install it. You can download the Windows version of JDK from the Oracle website to run it on the Windows platform. You can try the following link to download the latest version of JDK:

			 

			http://www.oracle.com/technetwork/java/javase/downloads/jdk8-downloads-2133151.html

			 

			Initially, you will be prompted to accept the license agreement, select the Accept License Agreement radio button and then click the jdk-8u111-windows-x64.exe corresponding to the Windows x64 entry. Save the file on your hard drive. If you have a 32-bit machine, click on the jdk-8u111-windows-i586.exe link corresponding to the Windows x86 entry. Once the file is downloaded completely, you need to run the setup on your system. During installation, leave the default settings of the setup intact. It will take a few minutes to complete the setup. Choose the Finish button to make sure that complete installation has been done. Now, you are ready to write and run Java programs. 

			 

			Tools of JDK

			The basic tools that will be installed when you install JDK on your system are discussed in the Table 1-1.




Table 1-1 List of JDK tools


			
				
					
						
							
							
						
						
							
									
									Tool

								
									
									Description

								
							

							
									
									javac  

								
									
									This is the Java compiler, which converts the Java source code into byte code.

								
							

							
									
									java

								
									
									This is the Java interpreter, which converts the byte code into machine specific code.

								
							

							
									
									javadoc

								
									
									This tool is used to create HTML documentation.

								
							

							
									
									appletviewer

								
									
									This tool interprets Java applet classes.

								
							

							
									
									javah

								
									
									This tool is used to write native methods.

								
							

							
									
									javap

								
									
									This tool is used as a disassembler of class files.

								
							

							
									
									jdb

								
									
									This is a Java debugger tool and is used to debug a Java program.

								
							

							
									
									jar

								
									
									This tool is used to manage Java Archive(JAR) files.

								
							

						
					

					

				

				
					


				

			

			 

			Java Statements

			Before writing and executing a Java program, you should know the basic keywords and syntax that are used in a simple Java program. Most of the keywords in Java are similar to C++. Some of the important keywords and syntax are discussed next.

			 

			Java API and Packages

			Java API (Application Programming Interface) contains a number of classes and methods, which are grouped into different types of packages. Java API is used in various applications of Java. Packages can be of two types.

			 

				a. Built-in packages 

				b. User defined packages

			 

			Built-in Packages

			Built-in packages are predefined in the Java library. There are a variety of built-in packages in Java that can be used in different ways. Every existing class in Java belongs to a package. Some important built-in packages that are widely used in Java programs are discussed next.

			 

			Java.lang 

			This is the most widely used package in Java, which provides the fundamental classes for programming. For example, Integer, Float, Math, String, Thread, and so on.

			 

			Java.IO 

			This package is used to handle input and output files of Java programs. It contains classes like Reader, Writer, Stream, and so on.

			 

			Java.util 

			It contains miscellaneous utility classes involving data structures, string manipulation, time and date, and so on.

			 

			Java.net 

			This package is used for Java network programming, socket programming, and so on.

			 

			Java.awt 

			This package provides classes for the GUI(Graphical User Interface) based applications.

			 

			User-defined Packages

			You can also create your own package by using the package keyword with a valid name. Packages created in this way are called user-defined package. An example of a package is given below:

			 

			package book;

			public class JavaBook

			{

				public static void main(String[] args) 

				{

					System.out.println(“Hello Java”);

				}

			}

			 

			In this example, package is a keyword and book is the name of the package that contains a class with the name JavaBook. To import and use such type of packages in any other program, follow the syntax given next:

			 

			import book.*

			 

			The import Keyword

			As the name suggests, this keyword is used to import packages, classes, or methods into your existing program. These packages or classes can be user-defined or 

in-built. For example, if you do not import a package into your existing program, you will not be able to access the features of all classes and methods of the package in your current program. To access the features of all classes and methods of the package, you need to import the package into your program. 

			 

			For example:

			 

				import java.lang.Math;

			 

			It imports the Math class of the lang package. It is the in-built package of Java.

			 

			You can also import the package as follows:

				

			


	import java.lang.*;

			 

			Here * means all the classes in the package. It imports all the classes of the lang package.

			 

			The class Keyword

			The class is the base of object oriented programming language. It contains methods, objects, properties, variables, and many more. Any valid name of class can be used to define a class prefix by a class keyword. 

			 

			For example:

			 

				class JavaBook

			 

			This line indicates a class with the name JavaBook.

			 

			System.out.println() Statement

			This statement is used to print the output to the next line of the command prompt. Here println indicates the member of the out object, whereas System indicates class. 

			 

			For example:

			 

				System.out.println(“Hello Java”);

			 

			This statement will print the string Hello Java to the next line of the command prompt.




				    Note

Instead of keyword println, you can use keyword print. Both are same, but the only difference is, println shows the output in next line whereas print shows the output in the same line.




Access Specifiers

			Access specifiers are the keywords that can be used to declare a class or a method to make it accessible under different scopes within a class or a package. In Java, there are four types of access specifiers and they are explained next.

			 

			public

			The public access specifier is declared when you want to make a method or any variable of a class accessible to any class in the Java program. These classes may be in the same package or in another package. The public access specifier achieves the widest scope of accessibility among all modifiers.

			 

			For example:

			 

			public class JavaBook

			public Book() {...........}

			 

			default

			If any modifier is not set, then it follows default accessibility. No specifier keyword is required for it. The default modifier is accessible only from within the package and not from outside it.

			 

			For example:

			 

			class JavaBook

			Author() {...........}

			 

			protected

			The protected access specifier is declared when you want to make the members of a class accessible in the class that defines them and also in other classes which inherit from that class.

			 

			For example:

			 

			protected class JavaBook

			protected Author() {...........}

			 

			private

			The private access specifier is declared when you want the members of a class to be accessed only by that particular class and not by other classes. 

			 

			For example:

			 

			private class JavaBook

			private Author() {...........}

			 

			Comments in Java

			You can write comments in a Java program for your convenience. Java supports two types of comments that are also supported by C++. These are single line comment and multiple line comments.

			 

			Single Line Comment

			A single line comment is used when you want to write a topic or a small comment in a Java program. It starts with two forward slashes ( // ). 

			 

			For example:

			 

			//This is a single line comment.

			 

			Multiple Line Comment

			A multiple line comment is used when you want to write a long description or a small documentation of the program. Multiple line comments are enclosed within /* and */. Anything between these marks is ignored by the compiler. 

			 

			For example: 

			 

			/*This is a multiple lines comment. Anything

			 inside it is ignored by the compiler.*/

			 

			Writing the First Java Program

			There are many editors available in the market to write and run a Java program. You can either use an editor or simply use a Notepad editor to write a Java program. In this section, you will learn how to write Java programs in a Notepad editor, and to compile and run them in command prompt.

			 

			To write a Java program, first of all, open the Notepad editor from the Start menu and write the program in it and then save the program with the file name FirstProgram.java.




			
				Example 1

			

			The following example is a simple Java program. The program  will print Hello Java on the screen.

			 

			// The program will print Hello Java	

			1	class FirstProgram	

			2	{								

			3			public static void main(String args[ ])	

4			{									

			5				System.out.println(“Hello Java”);	

			6			}

			7	}

 

			Explanation

			The line-by-line explanation of the given program is as follows:

			 

			Line 1

			class FirstProgram

			This line indicates the creation of a class with the name FirstProgram. 




				

			Line 2 

			{

			This line indicates the start of the definition of the FirstProgram class.

			 

			Line 3

			public static void main(String arg[])

			This statement is used in every Java program and is the main method of Java. This is the entry point of every program. The control will always reach to this statement.

			 

			public

			This is an access specifier, any method with public access specifiers will be accessible throughout the program.

			 

			static

			The static keyword allows the main( ) method to be called without creating a particular instance of the class. This is necessary because the main( ) method is called by the Java interpreter before any objects are created.

			 

			void

			The void keyword indicates that the main() method will not return any value.

			 

			main(String args[ ])	

			The args[ ] is an array of objects of the string class which is the parameter of the main() method.

			 

			Line 4

			{

			This line indicates the start of the definition of the main() method.

			 

			Line 5

			System.out.println(“Hello Java”);	

			This line will print Hello Java on the screen.

			 

			Line 6

			}

			This line indicates the end of the definition of the main() method.

			 

			Line 7

			}

			This line indicates the end of the definition of the FirstProgram class.




				    Note

The initial line in the program // The program will print Hello Java is not a part of program. It is a single line comment and for reference only.




Compiling and Running a Java Program

			A Java program is easy to compile and run. You can compile a Java program in any command editor. Before compiling and running a Java program, you need to know the two keywords that are used to compile and run a Java program. These keywords are discussed next.

			 

			The javac Command

			The javac command is used to compile a Java program. You can compile a Java program with the javac command in the following way:

			 

			javac Name_of_file with extension

			 

			Here, javac is a keyword and Name_of_file is the file name of the Java program with the extension .java. 

			 

			The java Command

			The java command runs the Java program after compilation and then displays the output to the command prompt.

			 

			You can run a Java program with the java command in the following way:

			 

			java Name_of_file

			 

			Here, java is a keyword and Name_of_file is the class file name of the Java program which is generated after compilation of program. Note that while executing the java command, you do not need to add extension of the Java file.

				    

	    Note

It is a good practice to save your java program with the class name which is in the program to avoid errors. For Example, Class name in the program is FirstProgram then file name must be 	saved as FirstProgram.java.




Setting the Path of Program Directory

			To compile and run a program, it is necessary to set a path (location) to locate JDK binaries such as “javac” and “java”. The environment variable path is used to locate these JDK binaries.

			 

			There are two methods for setting the path directory. First, you can set the path on a temporary basis, which means you can use this path till the command editor is open. Once you exit the command editor, you cannot use it again. Secondly, you can set the path permanently, which means the path will not be lost even after you shut down your computer. Both these methods are discussed next in detail. 

			 

			Setting the Path on a Temporary Basis

			The following steps are required to set the path directory of your Java project on a temporary basis:

			 

			Step 1

			Create a folder anywhere in your hard drive containing all Java programs and name them as per your convenience. For example, Java Projects.

			 

			Step 2

			Open the command editor from the Start menu. Enter into the drive and directory, where you will save your file. For example, your root directory is Ch01 which is inside Java Projects directory in the D: drive. You can do so by following the commands given in the Figure 1-9. 




			
				
					[image: C01SC009.tif]
				

				
					Figure 1-9  Commands to change the current drive and directory

				

			

			 

			Step 3

			Write the following command at the command prompt:

			 

			path=The full path of bin directory of Java

			 

			Here, the path is a command. Write the full path of the bin directory of  Java after the assignment operator and then press ENTER, as shown in Figure 1-10. The path will be set.

			 

			
				
					[image: C01SC010.tif]
				

				
					Figure 1-10  Setting the path of the bin directory on temporary basis

				

			

			 

			Step 4

			Now, you can compile and run all your programs in your project directory. You can run Example 1 to test. Repeat the same process for compiling and running the program that you had learned earlier. The program will be executed without any errors.

			 

			The output of Example 1 after setting path on temporary basis is displayed in Figure 1-11.
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					Figure 1-11  The output of Example 1 after setting path on temporary basis

				

			

			 

				    Note

To go back to previous directory, you can directly write cd\ in command prompt.




Setting the Path Directory on a Permanent Basis


			The following steps are required to set the path directory of your Java project on a permanent basis:

			 

			Step 1

			Go to Control Panel from the Start menu. Next, click on the System icon; the View basic information about your computer window will be displayed, as shown in

Figure 1-12. Alternatively, right-click on Computer from the Start menu and then choose properties to display the View basic information about your computer window. 

			 

			[image: C01SC012.tif]


Figure 1-12 The View basic information about your computer window






Step 2

			Next, choose Advanced System Setting option from the View basic information about your computer window; the System Properties dialog box will be displayed, as shown in Figure 1-13.




[image: C01SC013.tif]


Figure 1-13 The System Properties dialog box



			 

			Step 3 

			In the System Properties dialog box, choose the Advanced tab and then choose the Environment Variables button; the Environment Variables dialog box will be displayed, as shown in Figure 1-14.




[image: C01SC014.tif]


Figure 1-14 The Environment variables dialog box



			 

			Step 4

			Choose the New button in the System variables area of the Environment Variables dialog box; the New System Variable input box will be displayed.

			 

			Step 5

			Enter PATH in the Variable name text box and enter complete path of the bin directory of your JDK in the Variable value text box and choose the OK button, as shown in Figure 1-15. 

			
				
					


				

				
					[image: C01SC015.tif]
				


Figure 1-15 The New System Variable input box






			

			 

			Again, choose the OK button in the Environment Variables dialog box and then choose the OK button in the System Properties dialog box. 

			 

			Now, the path directory is set permanently and you can compile and run the program anywhere in your hard drive using the command editor. 

			 

			The output of Example 1 after setting path on permanent basis is displayed in Figure 1-16.
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					Figure 1-16  The output of Example 1 after setting path on permanent basis 

				

			

			 

			Installing NetBeans IDE

			NetBeans is a popular free open source IDE for quickly and easily develop desktop, mobile, and web applications using Java, JavaScript, HTML5, PHP, C/C++, and much more. Most of the programmers use IDE because it eliminates the need for separate tools such as a text editor, a compiler, and a runner program. 

			 

			An IDE integrates all these tools into a single toolset with a graphical user interface. There are many IDEs available on internet some of them have their own compilers and virtual machines. 

			 

			To install NetBeans, navigate to http://www.oracle.com/technetwork/java/javase/downloads/index.html and then click on the Download button corresponding to the NetBeans with JDK 8 entry, refer to Figure 1-17.
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Figure 1-17 NetBeans download link



			

			 

			On the next page displayed, select the Accept License Agreement radio button and then click the jdk-8u73-nb-8_1-windows-x64.exe corresponding to the Windows x64 entry. Save the file on your hard drive. If you have a 32-bit machine, click on the jdk-8u73-nb-8_1-windows-i586.exe link corresponding to the Windows x86 entry. Double-click on the jdk-8u73-nb-8_1-windows-x64 file; the installation process begins and you are prompted to accept the license agreement. Accept it and go ahead with the rest of installation process; the NetBeans shortcut icon will be placed on the desktop. Double-click on this icon; the NetBeans interface will be displayed, as shown in Figure 1-18.
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					Figure 1-18  The NetBeans Interface

				

			

			 

			Writing Your First Java Program in netbeans

			The first step in writing the first Java program in netbeans is to create a new empty project in your preferred IDE, NetBeans in this case. To create a new project, choose File > New Project from the NetBeans menu bar to open the New Project dialog box, as shown in Figure 1-19. 
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					Figure 1-19  The New Project dialog box

				

			

			 

			In this dialog box, select Java in categories and Java Application from the Project list and then choose the Next button; the New Java Application dialog box will be displayed, as shown in Figure 1-20. 
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Figure 1-20 The New Java Application dialog box of Netbeans



			 

			From the Name and Location area of the dialog box, enter the name of the project as NetProgram in the Project Name edit box. Choose the Browse button corresponding to the Project Location field if you want change the location of the projects and then choose the Finish button to close the dialog box and create the project. 

			 

			The project is displayed in the Project window at the left in the interface, refer to Figure 1-21.
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					Figure 1-21  Project NetProgram displayed in the Project window

				

			

			 

			The following code is displayed in the NetProgram.java tab of the editor.

			 

			 1	  /*

			 2	   * To change this license header, choose License Headers in Project 		  Properties.

			 3	   * To change this template file, choose Tools | Templates

			 4	   * and open the template in the editor.

			 5	   */

			 6	   package netprogram;

			 

			 7	   /**

			 8	   *

			 9	   * @author CADCIM

			 10	   */

			 11	   public class NetProgram {

			 

			 12		/**

			 13 	* @param args the command line arguments

			 14	  	*/

			 15	public static void main(String[] args) {

			 16			// TODO code application logic here

			 17		System.out.println(“Cadcim Technologies”);

			 18		}

			 19    }

			 

			Explanation

			The line-by-line explanation of the given program is as follows:

			 

			Line 1 to 5

			/*

			* To change this license header, choose License Headers in Project Properties.

			* To change this template file, choose Tools | Templates

			* and open the template in the editor.

			*/

			These lines are multiline comment. Anything between /* and */ is ignored by the compiler. 

			 

			Line 6

			package netprogram;

			This line defines the package of the class where package is the keyword and netprogram is the name of the package. 

			 

			Line 7 to 10

			/**

			*

			* @author CADCIM

			*/

			Again, these lines are multiline comment which is ignored by the compiler.

			 

			Line 11

			public class NetProgram {

			In this line, public is an access specifier which is accessible throughout the program. class is a keyword and NetProgram is the name of the class and the curly bracket indicates the start of the definition of the class.

			 

			Line 12 to 14

			/**

			* @param args the command line arguments

			*/

			Again, these lines are multiline comment which is ignored by the compiler.

			 

			Line 15

			public static void main(String[] args) {

			This line contains the main() method which is treated as the starting point of every Java program. The curly bracket indicates the start of the definition of the main() method.

			 

			Line 16

			// TODO code application logic here

			This is a single line comment which is ignored by the compiler.

			 

			Line 17

			System.out.println(“Cadcim Technologies”);

			This line delivers the output Cadcim Technologies on the screen when Java program runs. 

			 

			Line 18

			}

			This line indicates the end of the definition of the main() method.

			 

			Line 19

			}

			This line indicates the end of the definition of the NetProgram class.

			 

			To run the project, choose Run > Run Project from the menu bar or press F6. On successful run, the BUILD SUCCESSFUL message will be displayed in the Output window at the bottom of the interface. If there are any error(s) in the program, a window will be displayed with errors. You need to fix the error(s) and then rebuild the program. 

			 

			The following output is shown in the Output window at the bottom of the interface.

			 

			Output

			Cadcim Technologies

			BUILD SUCCESSFUL (total time: 0 seconds)

			 

Self-Evaluation Test

			Answer the following questions and then compare them to those given at the end of this chapter:

			 

			1.	What was the name initially given to Java ?

			 

				(a) Aok						(b) Oak

				(c) Ako						(d) Oka

			 

			2. 	On which of the following platforms can Java run?

			 

				(a) Linux						(b) Windows

				(c) Mac						(d) All of these

			 

			3. 	Which of the following inheritance is not supported by Java?

			 

				(a) Multilevel Inheritance		(b) Multiple Inheritance

				(c) Single Inheritance			(d) Hierarchical Inheritance

			 

			4.	Which of the following is supported by Java?




					

				(a) Data Abstraction 			(b) Encapsulation

				(c) Polymorphism 			(d) All of these

			 

			5.	What do you call an inheritance, wherein multiple classes are derived from one super class?

				

				

	(a) Single Inheritance 			(b) Multilevel Inheritance

				(c) Hierarchical Inheritance 	(d) Multiple Inheritance




				

			6.	Which of the following commands is used to compile a Java program?

				

			


	(a) java						(b) javap

				(c) javac							(d) jvm

			 

			7.	The term IDE stands for __________.

			 

			8.	__________ helps in hiding the complexities of data.

			 

			9.	In Encapsulation, methods and data are combined into a single unit. (T/F)

			 

			10.	Java applets do not need any interpreter in order to execute. (T/F)

			 

			11.	The javac command is used to interpret a Java program. (T/F)

			 

			12.  While executing the java command, there is no need to add the extension file(.java). (T/F)

			 

			 Review Questions 

			Answer the following questions:

			 

			1.	What is byte code? How is it generated?

			 

			2.	What is the use of javac and java commands?

			 

			3.	What is JVM? How does JVM handle the byte-code?

			 

			4.	What is the use of import keyword in java?

			 

			5.	Check the syntax error in the following program and after correction, give the output of the program.

			 

			Class Hello

			{

				Public static void main(String args[ ])

				{

					system.out.println(“Hello”)

					System.out.print(‘Welcome to the exciting world of Java’);

				}

			}

			 

			6.    What is the difference between the following two statements?

				

			


	System.out.print(“Hello World!”);

				System.out.println(“Hello World!”);

			 

			Exercise

			
				Exercise 1

			

			 

			Write a program to print the following statement on the screen:

			 

			Java is an interesting language.

			It is easy to learn.

			 

			 

			 

			 

			 

			 

			 

			Answers to Self-Evaluation Test

			1. b, 2. d, 3. b, 4. d, 5. c, 6. c, 7. Integrated Development Environment, 8. Data Abstraction, 9. T, 10. T, 11. F, 12. T

		


		
			 

			 

			Chapter 2
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			Fundamental 

			Elements 

			of Java

			 

			 

			 Learning Objectives 

			After completing this chapter, you will be able to:

			• Understand the concept of identifiers

			• Understand the concept of keywords

			• Understand the concept of data types

			• Understand the escape sequences

			• Understand the concept of variables

			• Understand the concept of type conversion

			• Understand the concept of operators

			• Understand the concept of command-line arguments




		


			Introduction

			In this chapter, you will learn about the fundamental elements of Java such as identifiers, keywords, literals, data types, variables, operators, and so on. Identifiers are the names of packages, classes, interfaces, methods, or variables. Literals are notations that represent a fixed value to be stored in variables. The data type of an element specifies the kind of data stored in it and the range of values that a data element can hold. A variable is a named storage location where the data can be stored. An operator is defined as a symbol that represents an operation. In this chapter, you will also learn about the concept of type conversion.

			 

			identifiers

			All components of Java require names. Therefore, identifiers are names of packages, classes, interfaces, methods, or variables. To name an identifier, you must follow certain rules. These rules are as follows:

			 

			a.	Identifier must start with an alphabet (A-Z, a-z) or an underscore(_) or dollar sign ($) but not with a digit.

			b.	After the first character, an identifier can have any combination of characters which can be an alphabet or digit but no special character except underscore (_) and dollar sign ($).

			c.	Java is case sensitive, so the uppercase and lowercase characters are considered individually by the compiler like Cadcim and CADCIM are two different identifiers.

			d.	Java keywords cannot be used as identifiers.

			 

			The following variable names are valid in Java:

			 

			idname_6

			id_name

			_idname

			 

			The following variable names are invalid in Java:

			 

			6_idname	//Starting with a digit

			idname#	//Using a special character (#) such as %, *, #, and so on

			id name	//Using space

			 

			Keywords

			Java programming language has some reserved keywords that cannot be used as identifier names because they have special meaning for the compiler. Due to their specific functions in the language, the keywords are highlighted in a different color for easy identification in most integrated development environments of Java. 

			 

			There are 50 keywords in Java which are listed as follows: 

			 

			abstract		assert			boolean				break				byte	

			case		catch			char				class				const

			continue		default			do					double				else

			enum		extends			final				finally					float

			for			goto			if					implements			import

			instanceof	int				interface			long				native	

			new			package			private			protected		public

			return		short			static				strictfp				super	

			switch		synchronized	this					throw				throws

			transient		try					void				volatile		while

			 

			


Some important points regarding Java keywords are given next:

			 

			a.	const and goto are reserved keywords but not used.

			b.	All keywords are in lowercase.

			c.	true, false, and null are literals, not keywords.

			 

			Data Types

			Data type describes the size and type of values that can be stored in a variable. In any program, you need to store a particular type of data in the computer’s memory. The compiler should know the amount of memory that has to be allocated to that particular data. For this purpose, the data types are used. The main role of a data type is to direct the compiler to allocate a specific amount of memory to a particular type of data. Java is a strongly typed language, which means each type of data is predefined as a part of the language. In Java, a data type is divided into three categories:

			 

			1. Primitive data types

			2. Derived data types

			3. User defined data types

			



	Note

	Variables will be discussed later in this chapter.


					 






			Primitive Data Types

			The primitive data types are predefined by the Java programming language. These are the basic data types. They are declaration types and are used to represent single values but not multiple values. Java provides eight primitive data types that are as follows:

			 

			•	byte

			•	short

			•	int

			•	long

			•	float

			•	double

			•	char

			•	boolean

			 

			These eight primitive data types are grouped into four different categories which are discussed next.

			
				
					


Note

					In most of the programming languages such as C++, the amount of memory allocated to a particular data type depends upon the machine architecture. But in Java, the size of all data types is strictly defined and it does not depend upon the machine architecture.

 





			Integers

			The integer data type is used only for those numbers that do not contain any fractional part or decimal point. In other words, this data type is used only for signed whole numbers, either negative or positive. In Java, four integer types are defined, byte, short, int, and long. The main difference among them is the amount of memory allocated to each of them and the maximum range of values that can be stored using each data type. Table 2-1 shows the size and range of all integer data types.




Table 2-1 Integer types, their size and ranges

			
				
					
						
							
							
							
						
						
							
									
									Name

								
									
									Size (in bytes)

								
									
									Ranges

								
							

							
									
									byte

								
									
									1

								
									
									-128 to 127

								
							

							
									
									short

								
									
									2

								
									
									-32,768 to 32,767 

								
							

							
									
									int

								
									
									4

								
									
									-2,147,483,648 to 2,147,483,647

								
							

							
									
									long

								
									
									8

								
									
									-9,223,372,036,854,775,808 to 9,223,372,036,854,775,807

								
							

						
					

					

				

				
					


				

			

			 

			byte

			      The byte is the smallest integer type. The size of byte data type is 8-bits (1 byte is equal to 8 bits) and it ranges from -128 to 127. Here, range means that the byte data type can store -128 as the minimum value and 127 as the maximum value. This data type is very useful when working with files or streams in Java. It is used to save space in large arrays. You can create a variable of byte type by using the byte keyword with the variable name is given next:  

			 

				byte var_name;

			 

			      In this syntax, the variable var_name is declared as the byte data type.

			 

			short

			      The short data type is used rarely in Java. The size of short data type is 16-bits (2 bytes) and it ranges from -32,768 to 32,767. You can use it to save large space. You can create a variable of the short type as given next:

			 

				short var_name;

			 

			      In this syntax, the variable var_name is declared as the short data type. 

			 

			int

			     Among the integers, int is the most commonly used data type in Java. The size of int type is 32-bits (4 bytes) and it ranges from -2,147,483,648 to 2,147,483,647. It is generally used as the default data type for integer values unless there is a concern about memory. You can create a variable of the int type as given next:

			 

				int var_name;

			 

			      In this syntax, the variable var_name is declared as the int data type.

			 

			long

			     Among the integers, long is the largest storage data type. This data type is required in those cases when the range of int type is not large enough to hold the resultant value. The size of the long type is 64-bits (8 bytes) and the range is large enough to hold the large whole numbers. You can create a variable of the long type as given next:

			 

				long var_name;

			 

			      In this syntax, the variable var_name is declared as the long data type.

			 

			Floating-point Types

			The floating-point data types are used only for those numbers that contain a decimal point or that have a fractional part. These types of numbers are also known as real numbers. In Java, two floating-point types are defined, float and double. Table 2-2 shows the size and range of these two data types.




Table 2-2 Floating-Point types, their size and ranges


			
				
					
						
							
							
							
						
						
							
									
									Name

								
									
									Size (in bytes)

								
									
									Range(Approx.)

								
							

							
									
									float

								
									
									4

								
									
									1.40e-45 to 3.40e+38

								
							

							
									
									double

								
									
									8

								
									
									 4.9e-324 to 1.8e+308

								
							

						
					

					

					 

				

				

float

			     The float type is used for single-precision values (the values, which contain upto 8 digits after the decimal point). The size of float data type is 32-bits (4 bytes) and it ranges from 1.40e-45 to 3.40e+38. You can create a variable of float type as given next:

			 

				float var_name;

			 

			      In this syntax, the variable var_name is declared as the float data type. 	

			 

			double

			     As the name implies, the double type is used for double precision values (the values, which contain upto 15 digits after the decimal point). This data type is mostly used in scientific operations where the end user wants accuracy in the resultant values. The size of double data type is 64-bits and it ranges from 4.9e-324 to 1.8e+308. You can create a variable of double type, as given next:

			 

				double var_name;

			 

			      In this syntax, the variable var_name is declared as the double type.

			 

			Characters

			The char type is included in this category. In Java, the char data type is used to hold the single character value that can be represented by alphabets, digits, and special symbols.

			 

			char

			     As already discussed, the char data type is used to hold the character values that belong to the Unicode character set. But the char type in Java is completely different from the char type in other programming languages such as C, C++, and so on. In C/C++, the size of char type is 8-bits (1 byte) and it can support only a few character sets such as English, German, and so on. In Java, the size of char type is 16-bits (2 bytes) and it is used to hold the values of Unicode character set. Unicode character set is a collection of those characters which exist in all human languages. The range of char type is from 0 (minimum) to 65,535 (maximum). You can create a variable of char type as given next:

			 

				char var_name;

			 

			      In this syntax, the variable var_name is declared as the char data type.

			
				
					


Note

						    A character that is assigned to a char variable should be enclosed in single quotes ‘ ’.



			

			 

			Boolean

			The primitive data type boolean comes under this category. It can be used for storing true or false values.

			 

			boolean

			     This data type can hold only one value, either true or false. The size of boolean data type is 1-bit. This data type is used to hold only logical values. By default, it returns false. You can create a variable of boolean type, as given next:

			 

				boolean var_name;

			 

			      In this syntax, the variable var_name is declared as the boolean data type. 

			 

			Derived Data Types

			Derived data types are the data types whose variables can hold more than one value of same type. They are not allowed to store multiple values of different types. They are made by using primitive data types. Example of derived data types are arrays and string.

			 

			For example:




				

			int a[]={10, 20, 30};	//valid array

			int b[]={10,10.5,‘A’};	//invalid array

			char carray[]={‘c’,‘a’,‘d’,‘c’,‘i’,‘m’};

			 

			User-defined Data types

			User defined data types are the data types whose variables can store multiple values of either same type or different types. These data types are defined by programmers by making use of appropriate features of the language. Some user defined data types are classes and interfaces.


	    

	    Note

You will learn about the arrays, strings, classes, and interfaces in the later chapters.


			 

			Escape Sequences

			Escape sequence is a sequence of characters that are used to send a command to a device or a program. These characters are preceded by a backslash ( \ ), which is called an escape character. These characters are not only used for text formatting but they also serve a special purpose. Table 2-3 shows the list of escape sequences used in Java.




Table 2-3 List of escape sequences


			
				
					
						
							
							
						
						
							
									
									Escape Sequence

								
									
									Description

								
							

							
									
									\t

								
									
									Insert a tab

								
							

							
									
									\\

								
									
									Insert a backslash

								
							

							
									
									\’

								
									
									Insert a single quote 

								
							

							
									
									\”

								
									
									Insert a double quote

								
							

							
									
									\r

								
									
									Insert a carriage return

								
							

							
									
									\n

								
									
									Insert a new line

								
							

							
									
									\b

								
									
									Insert a backspace

								
							

							
									
									\f

								
									
									Insert a form feed

								
							

						
					

					

				

				
					


				

			

			 

			
				Example 1

			

			 

			The following program will display the use of escape sequence characters.   

			 

			//Write a program to show the use of escape sequence characters

			1	class Escape 

			2	{

			3		public static void main(String[] args)

			4 	{

			5			System.out.println(“Linefeed       : \nLearning Java”);

			6		System.out.println(“Single Quote   : \‘Learning Java\’”);

			7			System.out.println(“Double Quote   : \“Learning Java\””);

			8		System.out.println(“Backslash      : \\Learning Java\\”);

			9		System.out.println(“Horizontal Tab : Learning\tJava”);

			10		System.out.println(“Backspace      : Learning\bJava”);

			11		System.out.println(“Carriage Return: Learning\rJava”);

			12		}

			13	}

			 

			Explanation

			Line 1

			class Escape

			In this line, the class keyword is used to define a new class and the identifier Escape is the name of the class.

			 

			Line 3

			public static void main(String arg[])

			This line contains the main() method which is treated as the starting point of every Java program. The execution of the program starts from this line.

			 

			Line 5

			System.out.println(“Linefeed       : \nLearning Java”);

			This line will display the following on the screen:

			Linefeed       : 

			Learning Java

			 

			Line 6

			System.out.println(“Single Quote   : \‘Learning Java\’”);

			This line will display the following on the screen:

			Single Quote   : ‘Learning Java’

			 

			Line 7

			System.out.println(“Double Quote   : \“Learning Java\””);

			This line will display the following on the screen:

			Double Quote   : “Learning Java”

			 

			Line 8

			System.out.println(“Backslash      : \\Learning Java\\”);

			This line will display the following on the screen:

			Backslash      : \Learning Java\

			 

			Line 9

			System.out.println(“Horizontal Tab : Learning\tJava”);

			This line will display the following on the screen:

			Horizontal Tab : Learning	Java

			 

			Line 10

			System.out.println(“Backspace      : Learning\bJava”);

			This line will display the following on the screen:

			Backspace      : LearninJava

			 

			Line 11

			System.out.println(“Carriage Return: Learning\rJava“);

			This line will display the following on the screen:

			Javaiage Return: Learning

			 

			The output of Example 1 is displayed in Figure 2-1.
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					Figure 2-1  The output of Example 1

				

			

			 

			Variables

			A variable is a named location where the data can be stored. It is a location in the computer’s memory with a specific address, where a value can be stored and retrieved, when required. The value of a variable can vary when the program is being executed. 

			 

			Declaring a Variable

			A variable must be declared before it is used in a program. The syntax for declaring a variable is as follows:

			 

			data_type var_name;

			 

			In this syntax, the declaration has two parts. The first part data_type represents a data type, which specifies the type of value to be stored in the variable and the amount of memory to be allocated. The second part var_name represents the variable name. To name a variable, you need to follow certain rules. As discussed earlier, identifier is the name used for variables, classes, and so on. The rules to name a variable are same as discussed earlier with identifiers.

			 

			For example, you can declare an integer type variable age, as follows: 

			 

			int age;

			 

			When this statement executes, the compiler allocates 4 bytes (size of int data type is 4 bytes) of memory to the variable age. Now, the variable age is treated as a reference to the allocated memory location.        

			 

			You can also declare multiple variables of the same type in a single statement. These variables are separated by commas. The syntax for declaring multiple variables is as follows:

			 

			data_type var1, var2, var3;

			 

			In this syntax, var1, var2, and var3 are declared as the variables of the particular data type, which is represented by data_type. Here, all the three variables are of the same data type.

			 

			For example:

			 

			float highest_temp, lowest_temp;

			 

			In this example, the highest_temp and the lowest_temp are declared as the float type variables. 

			 

			Initializing a Variable

			Initialization means to assign an initial value to a variable. You can assign a value to a variable by using the assignment operator (=). The assignment operator will be discussed later in this chapter. The syntax for initializing a variable is as follows:

			 

			data_type var_name = value;

			 

			In this syntax, the data_type specifies the type of data, the var_name specifies the name of the variable, and the value specifies the initial value, which is assigned to the variable var_name.

			 

			For example:

			 

			char ch = ‘y’;

			 

			In this example, the character value y is assigned to the character variable ch as an initial value. Now, the character value y is stored at the memory location, which is referred by the variable ch.  

			 

			Initializing a Variable Dynamically

			In the previous section, you have learned that a variable is initialized at the time of its declaration. In Java, you can also initialize a variable dynamically (at the time of program execution).

			 

			For example:

			 

			int sum=a+b;

			 

			When this statement is executed, first the values of variables a and b are added with the help of the addition operator(+). Next, the resultant value is assigned to the integer variable sum. 




	 Note



					All the operators will be discussed later in this chapter.

			

			 

			
				Example 2

			

			 

			The following program illustrates the concept of dynamic initialization of a variable. The program will calculate the average of three numbers, assign the resultant value to another variable, and display it on the screen. 

			 

			//Write a program to calculate the average of three numbers

			1	class average

			2	{	

			3		public static void main(String arg[])			

			4		{							

			5			int a=10, b=14, c=33;					

			6			float avg;							

			7			avg= (a+b+c)/3; //Dynamic initialization of variable	avg	

			8			System.out.println(“The average of three numbers is: ” +avg);

			9		}							         	

			10	}

			 

			Explanation

			Line 5

			int a=10, b=14, c=33;

			In this line, a, b, and c are declared as integer type variables and the initial values 10, 14, and 33 are assigned to them, respectively with the help of the assignment operator(=).

			 

			Line 6

			float avg;

			In this line, avg is declared as a float type variable.

			 

			Line 7

			avg=(a+b+c)/3;

			This line represents the dynamic initialization of the variable avg. In this line, first the values 10, 14, and 33 of the variables a, b, and c are added. After that, the resultant value 57 is divided by 3. Next, the resultant value 19.0 is assigned to the variable avg at the execution time.

			 

			Line 8

			System.out.println(“The average of three numbers is:” +avg);

			This line will display the following on the screen:

			The average of three numbers is: 19.0




	    Note

In line 8, the + sign is used to concatenate the value of the variable avgto the given string.

				
			 

The output of Example 2 is displayed in Figure 2-2.
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					Figure 2-2  The output of Example 2

				

			

			 

			Types of Variables

			There are four types of variables in Java as given next:

			 

			a.	Local variables

			b.	Instance variables

			c.	Class/Static variables

			d.	Method Parameter variables

			 

			Local Variables 

			The variables that are declared inside a block of code or within the body of a method (or constructor) are known as local variables. 

			 

			Constraints followed by local variables are:

			 

			•	They have local scope; they cannot be accessed outside the block in which they are defined. These variables are accessible only within that particular block. 

			•	Access modifiers cannot be used for local variables. 

			•	There is no default value for the local variables. These variables should be declared and an initial value should be assigned to them before the first use.

			 

			For example:

			 

			int mul( )

			{

				int a=10, b=10, c;

				c=a*b;

			}

			 

			In this example, mul( ) is a method and the variables a, b, and c are declared inside it. These variables are local to this method and can be accessed or manipulated within this method only. You will learn about the methods, constructor, or access modifiers in the later chapters.

			 

			Instance Variables

			The variables that are declared inside a class but outside the method are known as instance variables. It is related to a single instance of a class. These variables can be used by different methods of the same class. They are also known as member variables and are not declared as static. 

			 

			For example:

			 

			class Demo

			{

				public static void main(String arg[])

				{

					int a, b;

					----------;

				}

			}

			 

			In this example, the variables a and b are declared inside the class definition but outside the methods. Therefore, they are treated as instance variables and they can be used by different methods of this class.

			 

			Class/Static Variables  		

			Class variables are the same as the instance variables except that these variables are declared with the static keyword. These variables cannot be local. Regardless of the number of times a class has been instantiated, only one copy of static or class variable is created. You will learn about the static data in later chapters. 

			 

			For example:

			 

			class Demo

			{

				public static void main(String arg[])

				{

					static int a, b;

					----------;

					----------;

				}

			}

			 

			In this example, the variables a and b are declared with the static keyword and treated as the class variables.

			 

			Method Parameter Variables

			Method parameter variables are the variables that are declared in the method declaration signature. Whenever a java method is invoked, a variable is created with the same name as it is declared. Like local variables, it does not have any default value. So, an initial value should be assigned for it, otherwise compiler will give an error.

			 

			For example:

			 

			void demo_method( int a, int b)

			{

				-----------;

				-----------;

			}

			 

			In this example, demo_method() is a method and variables a and b are parameters to this method.

			 

			As you know that public static void main(String[] arg) is the main method which is the entry point of any program, the variable arg is the parameter to this method. The important thing to remember is that parameters are always classified as “variables” not “fields”. This applies to other parameters (such as constructors and exception handlers) that you’ll learn in later chapters.

			 

			Scope and Lifetime of Variables 

			The scope of a variable refers to that part of the program within which it can be accessed and manipulated. The scope also specifies when to allocate or deallocate memory to a variable. The lifetime specifies the life-span of a variable in the computer’s memory. The four types of variables discussed earlier have different scopes and lifetime. The scope of a local variable is only limited to that block or method within which it is declared, and the lifetime of a local variable is only till the time when that particular block or method is being executed. Once that particular block or method is terminated, the variable gets deleted from the computer’s memory. 

			 

			Type Conversion 

			Type conversion means converting one data type into another, also known as Type Casting. For example, a data element of byte type can be converted into the int type with the help of type conversion. Java supports two following types of conversion: 

			 

			a.	Implicit conversion (Widening conversion)

			b.	Explicit conversion (Narrowing conversion)

			 

			Implicit Conversion (Widening Conversion)

			The implicit conversion takes place when the destination data type is larger than the source  data type and both the data types are compatible. It is also known as automatic conversion. For example, a data element of short type is converted into the int type. In such cases, Java performs implicit conversion because the int data type is larger than the short data type and both the data types are compatible. In implicit conversion, no information is lost during the conversion. 




			
				Example 3

			

			 

			The following program will convert a data element of byte type into the int type by using the concept of implicit type conversion and display the result on the screen. 

				

			//Write a program to convert a data element of byte type into the integer type

			1   class Type_demo							

			2   {									

			3 	public static void main(String arg[])				

			4	      {								

			5			byte src=127;						

			6		int dest;							

			7			dest= src; 						

			8			System.out.println(“dest = ” +dest);			

			9		}									

			10   }									

			 

			Explanation

			Line 5

			byte src=127;

			In this line, src is declared as a byte type variable and 127 is assigned as an initial value to it.

			 

			Line 6

			int dest;	

			In this line, dest is declared as an integer type variable.

			 

			Line 7

			dest= src;

			In this line, the implicit conversion takes place and the value 127 of the variable src is assigned to the integer type variable dest.

			 

			Line 8

			System.out.println(“dest = ” +dest);

			This line will display the following on the screen:

			dest = 127

			 

			The output of Example 3 is displayed in Figure 2-3.
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					Figure 2-3  The output of Example 3

				

			

			 

			Explicit Conversion (Narrowing Conversion)

			In the previous section, you learned about the  type conversion in which the destination type was larger than the source type. But sometimes, you may need to convert a larger element type into a smaller one. For example, you may need to convert an int type into byte type. In such cases, explicit conversion is used. In explicit type of conversion, some information is always lost. Therefore, this type of conversion is also known as narrowing conversion. The syntax for explicit conversion is as follows:

			 

			(destination_data_type) value

			 

			In this syntax, the destination_data_type specifies the data type in which you want to convert the value, which is specified by value.






	Tip






						The thumb rule for explicit conversion is that the same data type should exist on both sides.

				

			

			 

			For example, you can convert a value of int type into the byte type, as given next:    

			 

			byte b;

			int i =300;

			b = (byte) i;

			 

			In this example, byte in the parentheses directs the compiler to convert the value of  the integer type i into the byte type. Now, the resultant value is assigned to the byte variable b. 

			 

			
				Example 4

			

			 

			The following program will convert an int type into a byte type using the concept of explicit type conversion and display the resultant value on the screen:

			 

			//Write a program to convert an int type into a byte type			

			1   class Explicit_demo							

			2   {									

			3 	public static void main(String arg[])				

			4 	{								

			5			byte b;							

			6			int val = 300;						

			7			b = (byte) val;						

			8		System.out.println(“After conversion, value of b is: ” +b);

			9 	}									

			10  }    										

			 

			Explanation

			Line 5

			byte b;

			In this line, variable b is declared as a byte data type.

			 

			Line 6

			int val = 300;

			In this line, val is declared as an integer type variable and 300 is assigned as an initial value to it.

			 

			Line 7

			b = (byte) val;

			In this line, the value of variable val is converted into byte because byte is the destination type and the resultant value will be assigned to the variable b.

			 

			Line 8

			System.out.println(“After conversion, value of b is: ” +b);	

			This line will display the following on the screen:

			After conversion, value of b is: 44

			 

			The output of Example 4 is displayed in Figure 2-4.
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					Figure 2-4  The output of Example 4

				

			

			 

				    Note

A boolean value cannot be assigned to any other data type. Boolean is incompatible for conversion. Boolean value can be assigned only to another boolean.




Operators

			Operators are defined as the symbols that are used when an operation is performed on the variables or constants. Java provides with a rich variety of operators and these operators are divided into different categories, which are as follows:

			 

			a.	Unary operator

			b.	Arithmetic operators

			c.	Bitwise operators

			d.	Relational operators

			e.	Logical operators

			f.    Assignment operators

			g.   Miscellaneous operators

			 

			Unary Operators

			Operators that require only one operand are known as unary operators. Table 2-4 lists all unary operators that are used in Java.




Table 2-4 Unary operators with their syntax


			
				
					
						
							
							
							
						
						
							
									
									Operator

								
									
									Description

								
									
									Syntax

								
							

							
									
									+

								
									
									Unary plus operator; indicates positive value (numbers are positive without this)

								
									
									var1=+var2

								
							

							
									
									-

								
									
									Unary minus operator; negates an expression

								
									
									var1=-var2

								
							

							
									
									++

								
									
									Increment operator; increments a value by 1

								
									
									var1=var2++, var1=++var2

								
							

							
									
									--

								
									
									Decrement operator; decrements a value by 1

								
									
									var1=var2--, var1=--var2

								
							

							
									
									!

								
									
									Unary Compliment operator; inverts the value of a boolean

								
									
									!var1

								
							

						
					

					

				

				
					


				

			

			 

			Increment (++) and Decrement (--) Operators

			The ++ operator is used to increase the value of its operand by one and the -- operator is used to decrease the value of its operand by one; refer to syntax shown in 

Table 2-4.

			 

			You can use these operators in two notations, which are as follows:

			 

			a.	Postfix notation

			b.	Prefix notation

			 

			The Postfix notation

			      In postfix notation, the increment or decrement operator is used after the operand. The syntax for using the postfix operator is as follows:

			 

				var1++;	//increment

				var1--;	//decrement

			 

			      In this syntax, the increment and decrement operators (++ and --) are used after the operand var1. It will increase and decrease the value of the variable var1 by one.

				

			    If the postfix notation is used in an expression, then first the value of an operand is assigned to the variable at the left and then the value of the operand will be incremented or decremented by one. 

			 

			     For example:

			 

				y = x--;

				

			     In this example, first the value of the variable x is assigned to the variable y and then it is decreased by one.  	

			 

			     The following two statements produce the same result as produced by the y = x-- statement given in the previous example.

			 

				y = x;

				x = x-1;

			 

			The Prefix notation

			      In prefix notation, the increment or decrement operator is used before the operand. The syntax for using the prefix operator is as follows:



OEBPS/Images/C01SC010_fmt.jpeg
B CAWindows\system32\cmd exe. =] o

icrosoft Windows [Version 6.1.76011
opyright (o> 2009 Microsoft Corporation. A1l rights reserved.

:\Users\CADCIM>d:
S\red Java Projects
:\Java Projects>cd ChBL

:\Java Projects\Chd1>path:

\Progran Files\Java\jdki.8.8_73\bin
\Java Projects\Chit>_






OEBPS/Images/C01SC013_fmt.jpeg
System Properties =)

Computer Name | Hardware | Advanced | System Protection | Remote

Youmust be ogged on s an Administrator to make most o these changes.
Pefomance.
Visual ffects. processor scheding, memory usage. and vitual memory.

Setings

User Profils
Desktop settings related to yourlogon

Startup and Recovery
System sartup, system fallure, and dsbugging nformation






OEBPS/Images/LOGO0001_fmt.jpeg
‘w’ﬂn"\” 92 Tochnoiogy





OEBPS/Images/C01SC004_fmt.jpeg
Class A

Class B

Class C






OEBPS/Images/C01SC0018_fmt.jpeg
Q) NetBeans IDE 81
File Edit View Nevigate Source Refactor Run Debug Profile Team Tools Window Help Q- search (D)

TH>»BR-&-

‘

& NetBeansipe

‘ My NetBeans

Recent Projects Install Plugins

cd suppert o e annges and echnoc
oot - the NetBeans Update Center.






OEBPS/Images/17341.jpg





OEBPS/Images/C01SC007_fmt.jpeg
Interface A

Class A

Interface B|

Class C






OEBPS/Images/LOGO0001_fmt1.jpeg





OEBPS/Images/java_2ndedition_frontcover.jpg
intertace Calculate

'1( act (1 nt num)
Cin .
cons|sts of 456 pages

covering the following topics: -~

oﬁ.‘é& Oriented Programming
Multltllreadmm nt a 3

Switch
Case g.

bregg. -

Event Handling. i
ract Window Toolkit S
Fi Qllandllng o

Best Texthooks a;_ Affq;dahle Prices

Free Resources for Faculty and Students
e Online technical support by contacting techsupport@cadcim.com
o All program files used in exercises* and examples

® |nstructor Guide with solutions to all review questions and exercises*

(* For faculty only)

Introduction to Java Programming
2™ Edition

http://ebooks.cadcim.com

Sham Tickoo

Purdue University Northwest, USA

a.uscta Muompdmo:) 99L]





OEBPS/Images/C01SC015_fmt.jpeg
Varisblename:  PATH

New System Variable.
Varisble value: | C:\program FiesVava\dk1.8.0_73bn |

oy ) o)






OEBPS/Images/C01SC012_fmt.jpeg
@U' T Control Panel » All Control Panel ltems » System

[ 49| [ Search Controt Panel 2]

Control Panel Home

& Device Manager
& Remote setings
& System protection

® gt e st

Seealso
Action Center
Windows Update

Performance Information and
Tools

View basic information about your computer
Windows edtion
Windows 7 Uimste

Copyright © 2009 Microsoft Corporation. Al ights reserved.
Senvice Pack1

Spem
R s s [LT—
Processor: Intel(R) Core(TM) i7-4790 CPU @ 3.60GHz 3.60 GHz
——————
Spemipe 1. Opasting System
PenondTouchs o P erToueh ot s vl i il

‘Computer name, domain, and workgroup settings.

Computer name: CADCIM-PC
Full computername:  CADCIM-PC
Computer description:

Workgroup: WORKGROUP

Windows activation
Windows s activated

Product ID: 00426-OEM-8992662-00497

@ Change settings

for

genuine

Microsoft

Learn more online,






OEBPS/Images/C01SC021_fmt.jpeg
5] mﬂgnm,_ &1
File Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help [Q- search (c+n)
PEES D e QT H D-B-®-

Profects [ Fles | servees | [Brerogmma e
B4 = o) oy |[RE-8-QATEFBE (P uo 0L = 8
5[y Source Packages N —

A
4 | ana open the cemprate 1n cne editor.
5 */
.
8| B /**
o7 (.
+ Gauthor CABCTH
*/
public class Netbrogram {
s -~
+ Sparan args the command line azguments
= e */
T O =) public static void main(String[] args) {
e | <<moty> // TODO code application logic here
5 & Netwrogram Shstem. out.printin("Cadein Technolosies")
@ main(string[] args) ¥
) u
& netprogram Netprogram ) () main ®
Output-etProgram (ran) % | HTTP Server Menitr E
D] o B
| oo Techmotogies
BOUTLD SUCCESSEUL (soval via: O secends)
[}
%
& DDED = 0@ # i
@ 19:10 |ms.






OEBPS/Images/C01SC001_fmt.jpeg
Data

Method

Object






OEBPS/Images/C02SC002_fmt.jpeg
B CAWindows\system32\cmd exe. S

\Java Projects\ChB2>javac average.java

:\Java Projects\ChB2>java average
he average of three numbers is: 19.0

\Java Projects\ChB2>






OEBPS/Images/C01SC009_fmt.jpeg
B CAWindows\system32icmd exe. =] o

icrosoft Windows [Uersion 6.1.76011
opyright (o> 2089 Microsoft Corporation.

:\Users\CADCIM>d:

A1l rights reserved.

\>ed Java Projects
:\Java Projects>cd ChBL
\Java Projects\Chi1>_






OEBPS/Images/C02SC001_fmt.jpeg
B CAWindows\system32\cmd exe. S

:\Java Projects\ChB2>javac Escape.java

i\Java Projects\Che2>java Escape
inefeed

earning Java
ingle Quote
ouble Quote

‘Learning Jav
Learning Jav

acks lash \Learning Java\
orizontal Tah : Learning Java
ackspace LearninJava

avaiage Return: Learning

\Java Projects\ChBz>_

“ I v






OEBPS/Images/C02SC004_fmt.jpeg
B CAWindows\system32\cmd exe. =] o

:\Java Projects\ChB2>javac Explicit_demo.java

:\Java Projects\ChB2>java Explicit_demo
fter conversion, value of b is: 44

\Java Projects\Chaz>_






OEBPS/Images/49452.jpg





OEBPS/Images/C01SC006_fmt.jpeg
Class A

Class B

Class CJ






OEBPS/Images/C01SC003_fmt.jpeg
Class A

Class B






OEBPS/Images/C01SC0017_fmt.jpeg
| Ovenview || Downloads || Documentation || Community || Technologies || Training

Java SE Downloads

& v
=Java & NetBeans
DOWNLOAD +

Java Platform (JDK) 8u73 / 8u74 NetBeans with JOK &

Java Platform, Standard Edition






OEBPS/Images/C01SC002_fmt.jpeg
[Two Wheeler

Vehicles

Honda Suzuki

Four Wheeler

Toyota

BMW






OEBPS/Images/C01SC005_fmt.jpeg
Class A

!—‘—\

Class B

Class C






OEBPS/Images/78284.jpg





OEBPS/Images/C02SC003_fmt.jpeg
B CAWindows\system32icmd exe. S

:\Java Projects\ChB2>javac Type_deno.java

:\Java Projects\ChB2>java Type_demo
ost = 127

\Java Projects\Chaz>_






OEBPS/Images/C01SC008_fmt.jpeg
Source Code

Java Compiler

Byte Code

Java Virtual Machine

Java
Interpreter

Machine
Specific Code






OEBPS/Images/49454.jpg





OEBPS/Images/C01SC0016_fmt.jpeg
B C:AWindows\system32\cmd exe. =]

icrosoft Windows [Version 6.1.76011
opyright (o> 2009 Microsoft Corporation. A1l rights reserved.

:\Users\CADCIM>d:

P\>ed java projects\chei
i\Java Projects\Chit>javac FirstProgran.java

:\Java Projects\ChBi>java FirstProgram
o1lo Java

\Java Projects\Chit>_






OEBPS/Images/C01SC014_fmt.jpeg
Environment Variables =]

User variables for CADCIM
Variable Vaue
PATH CoProgram FiesVavaljdk1.8.0_73\pin
L="3 %USERPROFILE% AppData\Local\Temp
™ USERPROFILE% AppData\Local\Temp

[T | S B

JAVA_HOME

System variables.
Varisble Value B
CLassPaTH Coprogram FiesisysoftLimtedEssy... ||
Comspec Co\Windows\system32iond.exe
FP_NO_HOST_C... NO

Corogram Fies\Java\jdk1.8.0_73 -






OEBPS/Images/78288.jpg





OEBPS/Images/C01SC011_fmt.jpeg
[ C:\Windows\system32\cmd.exe.

o | B
orosoft Vindgus [(Version 6.1.76611 A
opuright (o3 3069 Misrosoft Cowporation. ALl rights reserved.

:\Users\CADCIM>d:

\>ed Java Projects

:\Java Projects>cd ChoL

:\Java Projects\ChB1>path=C:\Progran Files\Java\jdki.8.8_?3\bin
:\Java Projects\Chit>javac FirstProgran.java

iyJavs Projects\Cha1>java FirstProgran

P\Java Projects\Cha1>

“ il ’






OEBPS/Images/C01SC020_fmt.jpeg
Q) New Java Application

Steps.

Name and Location

1. Choose Project
2. Name and Location

Projectame:  Netprogran]

Project Locations

£ \Users\CADCIM Pocuments etBeansProjects
Project Folder: | C:\Users\CADCIM Pocuments\etBeansProjects etProgram

[T Use Dedicated Foder for Stoing Liraries:

Libraries Folder Browse.
Different users and projects can share the same compiation
loraries (see Help for detaik),
Create Main Class [netprogram.etProgram
Help.

<o ] [ o> | [Crmpg ] [ |
T






OEBPS/Images/C01SC0019_fmt.jpeg
Steps Choose Project
1. Choose Project Gz
Categores: Projects:
o | (& 3ava Aopication
) v & Jova Cass Lirary
B raven & 3ava roctuith Exsting Sources
® ne 2 Java Free Form Project
3} semples.
Description:

inthe project. Standard projects use an.
Your project.

Creates a new Java SE application i a standard IDE project, You can also generate a main dass
TDE-generated.

 Ant build script o bud, run, and debug

<ot | [y ] [ oo ) ([Coned ] |

Hep.






