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CORE COURSE III 

PROGRAMMING IN JAVA 

Unit I  

Object Oriented Programming : Introduction to OOP – Objects and Classes – Characteristics 

of OOP – Difference between OOP and Procedure Oriented Language – Introduction to java 

Programming : Introduction – Features of Java – Comparing java and Other Languages – 

Applications and Applets – Complex Programs – Java Source File Structure –  Compiling and 

Running Java Programs 

 

 

                                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Creation of Java 

Java was conceived by James Gosling, Patrick Naughton, Chris Warth, Ed Frank, and 

Mike Sheridan at Sun Microsystems, Inc. in 1991. It took 18 months to develop the first 

working version. This language was initially called “Oak,” but was renamed “Java” in 1995. 

 

Java Applets 

An applet is a special kind of Java program that is designed to be transmitted over the 

Internet and automatically executed by a Java-compatible web browser. 

 

The Bytecode 

Bytecode is a highly optimized set of instructions designed to be executed by the Java 

run-time system,which is called the Java Virtual Machine (JVM). In essence, the original 

JVM was designed asan interpreter for bytecode. 

 

Just-In-Time 

Just-In-Time (JIT) compiler for bytecode. 

Servlets: Java on the Server Side 

A servlet is a small program that executes on the server. Servlets are used to create 

dynamically generated content that is then served to the client. For example, an online store 

might use a servlet to look up the price for an item in a database. 

 

The Java Buzzwords 

• Simple 

• Object-oriented 

• Robust 

• Multithreaded 

• Architecture-neutral 

• Interpreted 

• High performance 

• Distributed 

• Dynamic 

Simple 

Java was designed to be easy for the professional programmer to learn and use effectively. 

 

Object-Oriented 

Java manages to strike a balance between the purist’s “everything is an object” 

paradigm model. The object model in Java is simple and easy to extend, while primitive 

types, such as integers, are kept as high-performance nonobjects. 

 

Robust 

The multiplatformed environment of the Web places extraordinary demands on a 

program,because the program must execute reliably in a variety of systems. Thus, the ability 

to create robust programs was given a high priority in the design of Java. To gain reliability, 

Java restricts in a few key areas to force you to find the mistakes early in program 

development. 

 

 



Multithreaded 

Java was designed to meet the real-world requirement of creating interactive, 

networked programs. To accomplish this, Java supports multithreaded programming, which 

allows to write programs that do many things simultaneously. The Java run-time system 

comes with an elegant yet sophisticated solution for multiprocess synchronization that 

enables you to construct smoothly running interactive systems. Java’s easy-to-use approach to 

multithreading allows you to think about the specific behavior of your program, not the 

multitasking subsystem. 

 

Architecture-Neutral 

Acentral issue for the Java designers was that of code longevity and portability. One 

of the main problems facing programmers is that no guarantee exists that if you write a 

program today, it will run tomorrow—even on the same machine. Operating system 

upgrades, processor upgrades, and changes in core system resources can all combine to make 

a program malfunction. The Java designers made several hard decisions in the Java language 

and the Java Virtual Machine in an attempt to alter this situation. Their goal was “write once; 

run anywhere, any time, forever.”  

 

Interpreted and High Performance 

 Java enables the creation of cross-platform programs by compiling into an 

intermediate representation called Java bytecode. This code can be executed on any system 

that implements the Java Virtual Machine. Most previous attempts at cross-platform solutions 

have done so at the expense of performance.  

 

Distributed 

Java is designed for the distributed environment of the Internet because it handles 

TCP/IP protocols. In fact, accessing a resource using a URL is not much different from 

accessing a file. Java also supports Remote Metfile. Java also supports Remote Method 

Invocation (RMI). This feature enables a program to invoke methods across a network. 

 

Dynamic 

Java programs carry with them substantial amounts of run-time type information that 

is used to verify and resolve accesses to objects at run time. This makes it possible to 

dynamically link code in a safe and expedient manner. This is crucial to the robustness of the 

Java environment, in which small fragments of bytecode may be dynamically updated on a 

running system. 

An Overview of Java 

Object-oriented programming is at the core of Java. In fact, all Java programs are 

object- oriented 

OOP is so integral to Java.  

Two Paradigms of Programming 

1. Procedure oriented programming 

2. Object oriented programming 

 

 



Procedure oriented Programming 

 

In this approach, the problem is always considered as a sequence of tasks to be done. 

A number of functions are written to accomplish these tasks. Here primary focus on 

―Functions‖ and little attention on data. There are many high level languages like COBOL, 

FORTRAN, PASCAL, C used for conventional programming commonly known as POP. 

POP basically consists of writing a list of instructions for the computer to follow, and 

organizing these instructions into groups known as functions. 

Characteristics of POP:  

 Emphasis is on doing actions. 

 Large programs are divided into smaller programs known as functions 

 Most of the functions shared global data 

 Employs top-down approach in program design. 

 

 

 

 

 

 

 



OBJECT ORIENTED PARADIGM 

The object oriented programming provides a way of modularizing the programs by 

creating partitioned memory area for both data and functions. They can be used as templates 

for creating copies of such modules on demand. It allows us to decompose a problem into 

number of entities called objects and then builds data and functions around these entities. The 

organization of data and functions in object oriented programming are as shown in the figure 

given below 
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BASIC CONCEPTS OF OOP 

The general concepts of OOP which forms the heart of Java language are: 

 

 Classes  Polymorphism 

 Objects  Dynamic Binding 

 Data Encapsulation  Message Passing 

 Data Abstraction  Reusability 

 Inheritance 

Classes:A class is a user-defined data type and behaves as a built-in data type. It is a 

collection of data and methods. Once a class has been defined, we can create any number 

of objects belonging to that class. An instance of class is called as object. A class and 

object are basic constructs of an object oriented programming language. 

Objects: These are the basic runtime entities (units) in object oriented system. They  

may represent a person, a bank account, a table of data or any item that the program may 

handle.  A  problem in programming is analyzed in terms of objects and nature of 

communication between them. When a program is executed, objects interact with each 

other by sending messages. 

Data Encapsulation: The wrapping (combining) up of data and methods into a single 

unit is called as encapsulation. The data is not accessible at outside of the world. Data is 

accessed by only those methods, which are wrapped in class. Data of one object cannot be 

accessible to other objects. The insulation of data from direct access by the program is 

known as data hiding. 

  

Data Abstraction: Abstraction refers to the act of representing essential features 

without including the background details or explanations. For example, when we apply 

brake to our two- wheeler, bike stops. But, we don’t know the internal mechanism of how 

brake works. Still, we use break. Classes use the concept abstraction. 
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Inheritance: The process of deriving a new class from an existing class is known as 

inheritance. In this process, an object of one class acquires the properties of objects of 

another class. The new class is called derived class or subclass or child class and the 

existing class is called as base class or super class or parent class. It provides reusability, 

by adding additional features to an existing class without modifying it. There are five 

types of inheritances. They are. 

 Single inheritance 

 Multiple inheritance 

 Multi-level inheritance 

 Hierarchical inheritance 

 Hybrid inheritance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Polymorphism: Polymorphism means the ability to take more than one form. It is 

used extensively in implementation of inheritance. It plays an important role in allowing 

objects having different internal structure to share the same external interfaces. This 

operation exhibits different behavior in different times. 

 

 

 

 

 

 

 

 

 

 

 

 



Dynamic Binding: Binding refers to the linking of a procedure call to the code to be 

executed in response to the call. Dynamic binding means that the code associated with  a 

given procedure  call is not known until the time of call at runtime. 

Message Passing: Objects communicate with each other by sending and receiving 

information as people pass messages to one another. A message for an object is a request 

for execution of a procedure, and therefore will invoke a method in receiving the object 

that generates the desired result. 

 



                                  Interaction of objects via message passing 

 

Reusability: The term reusability refers to the ability for multiple programs to use 

the same written and debugged existing class of data. This is time saving and adds code 

efficiency to the language. It optimizes code, helps in gaining secured applications and 

facilitates easier maintenance  on the application. 

 

Applications of OOP 

 

 Real-time systems 

 Simulation and modeling 

 Object oriented databases 

 AI and Expert Systems 

 Neural networks and Parallel programming 

 Decision support and Office automation systems 

 Hypertext, Hypermedia and Expert text 

 CIM/CAM/CAD 

OOP environment will enable the software industry to improve not only the quality 

of software systems but also its productivity. 
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Benefits of OOP 

OOP offers several benefits to the both program designer and the user. The new 

technology premises the greater productivity, better quality of software and lesser 

maintenance cost. The major benefits are: 

 Through inheritance, we can eliminate redundant (repeated) code and extend the 

use of existing classes (reusability). 

 We can build programs from standard working modules that communicate with 

one another. It leads to saving of development time and higher productivity. 

 We can build secured programs using data hiding principle. 

 It is possible to have multiple objects co-exist without any interface. 

 It is possible to map objects in the problem domain to those objects in the program. 

 It is easy to partition the work in a project based on objects. 

 The data-centered design approach enables us to capture more details of a model 

in an implementable form. 

 Message passing techniques for communication between objects make the 

interface descriptions with external systems much simpler. 

 Polymorphism can be implemented, i.e., behavior of functions or operators or 

objects can be changed depending upon the operations. 

 Easily upgraded from small to large systems. 

 Software complexity can be easily managed. 

Demerits of OOP 

 It requires more data protection. 

 Inadequate for concurrent problems 

 Inability to work with existing systems. 

 Compile time and runtime overhead. 

 Unfamiliarity causes training overheads. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Difference between Procedure Oriented Programming and Object Oriented 

Programming 

 

Procedure oriented programming Object oriented programming 

In POP, program is divided into small 

parts called functions. 

In OOP, program is divided into parts 

called as objects. 

It follows top-down approach. It follows bottom-up approach. 

Data can move freely from function to 

function. 

Objects can move and communicate with 

each other through methods. 

It is not easy to add new data and 

functions. 

It is easy to add new data and functions. 

Most of the functions share global data. Every object can share global as well as 

local data. 

It doesn’t have any access specifiers. It has access specifiers named public, 

private and protected. 

It is less secure. It is more secure. 

It is very difficult to handle long and 

complex programs. 

It is very simple to handle long and 

complex programs. 

It does not have any way to hide the data. It provides data hiding. 

Data is in shareable mode. Data is in non-shareable mode. 

Overloading is not possible. Overloading is possible. 

e.g.: C, VB, Fortran, Pascal e.g.: C++, Java, VB.Net, C#.Net 



FEATURES OF JAVA 

       The most striking features of Java made it as successful language. They made it as the 

first application language of World Wide Web. It is also a premier language for general purpose 

stand- alone applications. 

 Compiled and Interpreted  Multi-threaded and Interactive 

 Platform Independent and Portable  Dynamic and Extensible 

 Object Oriented  High Performance 

 Robust and Secure  Ease of Development 

 Distributed  Scalability and Performance 

 Simple, Small and Familiar 

Compiled and Interpreted: Generally, any computer language may be either compiled 

or interpreted. Java is both compiled and interpreted language. It involves two-stage system. 

Java compiler translates source code into byte code instructions. Byte code instructions are 

not machine instructions. Hence, Java interpreter generates machine code from byte code that 

can be directly executed by the machine. 

Platform Independent and Portable: Java programs are portable. They can be easily 

moved from one system to another system anywhere and at anytime. It is not tied to any 

particular  hardware or operating system. Hence, it is known as platform independent 

language. 

   Java achieves portability in two ways as: 

1. Java compiler generates byte code instructions that can be implemented on any 

machine. 

2. The size of primitive data types are machine independent. 

Object Oriented: Java is purely object oriented language. Everything in Java is an 

object. The complete code and data reside within objects and classes. 

Robust and Secure: Java is a robust language. It provides many safeguards in order to 

ensure reliable code. It has strict compile time and runtime checking for data types. It is 

designed as a garbage-collection language. It also has exception handling concept which 

captures errors and  removes the risks. The absence of pointers ensures that the programs 

cannot access memory locations without authorization. 

Distributed: Java was developed as a distributed language. It can be used for creating 

applications on networks. Java applications can open and can access remote objects on 

internet as easily as they can do in a local system. Java can be able to share both data and 

programs. This enables many programmers residing at different locations to work on a single 

project. 

 

 



Simple, Small and Familiar: Java is not only simple but also a smaller language 

because it removes many features of C and C++ which can create problems. Java is familiar 

language because it is modeled on C and C++. Java is a simplified version of C++. Java does 

not use pointer, goto statement, operator overloading, multiple inheritance, etc. 

Multi-threaded and Interactive: Java supports multi-threading. Multi-threading  means 

handling multiple tasks simultaneously. Java supports multi-threaded programs. So, we need 

not wait for the application to finish one task before beginning another. The Java runtime 

comes with tools which support multiprocessor synchronization and construct interactive 

systems running smoothly. 

Dynamic and Extensible: Java is a dynamic language. Java is capable of dynamically 

linking in new class libraries, methods and objects. Java also supports extensibility. Java 

program supports functions written in other languages such as C and C++. These functions 

are known as native methods which are linked dynamically at runtime. 

High Performance: Because of using intermediate byte code, Java performance is 

excellent for an interpreted language. In order to reduce overhead during runtime, Java is 

designed carefully. Multi- threading improved  overall  execution  speed of  Java programs.  

Java  is speed when compared  with C and C++. 

Ease of Development: Java supports several features of J2SE (Java 2 standard edition). 

These features reduce the work of programmer by reusability of code given by compiler. The 

source code give by compiler is free from bugs, so the program will be error-free. 

 

Applications and Applets 

Java programs are compiled to Java byte-codes, a kind of machine 

independent representation. The program is then executed by an interpreter called 

the Java Virtual Machine (JVM). 

      

   

 

A First Simple Program 

    class Example { 

        public static void main(String args[ ])    

{ 

System.out.println("This is a simple Java program."); 

} 

                  }                                                                             



Compiling the Program 

To compile the Example program, execute the compiler, javac, 
specifying the name of the source file on the command line, as shown here: 

 

C:\>javac Example.java 

The javac compiler creates a file called Example.class that 
contains the bytecode version of the program. As discussed earlier, the 
Java bytecode is the intermediate representation of your program that 
contains instructions the Java Virtual Machine will execute. Thus, the 
output of javac is not code that can be directly executed. 

 

When the program is run, the following output is displayed: 

This is a simple Java program. 

 

Example Program: 

class Example2 { 

public static void main(String args[]) { 

int num;  

// this declares variable called num  

num= 100; // this assigns num the value 100  

System.out.println("This is num: " + num); 

num = num * 2; 

 

System.out.print("The value of num * 2 is ");  

System.out.println(num); 

} 

} 

When you run this program, you will see the following output: 

This is num: 100 

The value of num * 2 is 200 
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