Object Oriented Programming with JAVA(BCS306A) Module 1

Module 1

An Overview of Java: Object-Oriented Programming (Two Paradigms, Abstraction, The
Three OOP Principles), Using Blocks of Code, Lexical Issues (Whitespace, Identifiers,
Literals, Comments, Separators, The Java Keywords). Data Types, Variables, and Arrays:
The Primitive Types (Integers, Floating-Point Types, Characters, Booleans), Variables, Type
Conversion and Casting, Automatic Type Promotion in Expressions, Arrays, Introducing
Type Inference with Local Variables. Operators: Arithmetic Operators, Relational Operators,
Boolean Logical Operators, The Assignment Operator, The ? Operator, Operator Precedence,
Using Parentheses. Control Statements: Java’s Selection Statements (if, The Traditional
switch), Iteration Statements (while, do-while, for, The For-Each Version of the for Loop,
Local Variable Type Inference in a for Loop, Nested Loops), Jump Statements (Using break,
Using continue, return). Chapter 2, 3,4, 5

TWO PARADIGMS

All computer programs consist of two elements: code and data.

Process-oriented model: This approach characterizes a program as a series of linear steps
(that is, code). The process-oriented model can be thought of as code acting on data.
Procedural languages such as C employ this model

To manage increasing complexity, the second approach, called object-oriented programming,
was conceived. Object-oriented programming organizes a program around its data (that is,
objects) and a set of well-defined interfaces to that data. An object-oriented program can be
characterized as data controlling access to code.

ABSTRACTION

An essential element of object-oriented programming is abstraction. Humans manage
complexity through abstraction. For example, people do not think of a car as a set of tens of
thousands of individual parts. They think of it as a well-defined object with its own unique
behavior. This abstraction allows people to use a car to drive to the grocery store without
being overwhelmed by the complexity of the parts that form the car. They can ignore the
details of how the engine, transmission, and braking systems work. Instead, they are free to
utilize the object as a whole. A powerful way to manage abstraction is through the use of
hierarchical classifications

THE THREE OOP PRINCIPLES

All object-oriented programming languages provide mechanisms that help you implement the
object-oriented model. They are encapsulation, inheritance, and polymorphism.

e Encapsulation

Encapsulation is the mechanism that binds together code and the data it manipulates, and
keeps both safe from outside interference and misuse. One way to think about encapsulation
is as a protective wrapper that prevents the code and data from being arbitrarily accessed by
other code defined outside the wrapper.
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In Java, the basis of encapsulation is the class. When you create a class, you will specify the
code and data that constitute that class. Collectively, these elements are called members of
the class. Specifically, the data defined by the class are referred to as member variables or

instance variables. The code that operates on that data is referred to as member methods or

just methods.

Each method or variable in a class may be marked private or public. The public interface of a
class represents everything that external users of the class need to know, or may know. The
private methods and data can only be accessed by code that is a member of the class.

e Inheritance

Inheritance is the process by which one object acquires the properties of another object. For
example, a Golden Retriever is part of the classification dog, which in turn is part of the
mammal class, which is under the larger class animal.

If you wanted to describe a more specific class of animals, such as mammals, they would
have more specific attributes, such as type of teeth and mammary glands. This is known as a
subclass of animals, where animals are referred to as mammals’ superclass. Since mammals
are simply more precisely specified animals, they inherit all of the attributes from animals. A
deeply inherited subclass inherits all of the attributes from each of its ancestors in the class
hierarchy
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e Polymorphism

Polymorphism (from Greek, meaning “many forms”) is a feature that allows one interface to
be used for a general class of actions. The specific action is determined by the exact nature of
the situation. Consider a stack (which is a last-in, first-out list). You might have a program
that requires three types of stacks. One stack is used for integer values, one for floatingpoint
values, and one for characters. The algorithm that implements each stack is the same, even
though the data being stored differs.

A First Simple Program

/*
This is a simple Java program.

Call this file "Example.java".
*/
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class Example {

//"'Y our program begins with a call to main().

public static void main(String args[]) {
System.out.println("This is a simple Java program.");

}
j

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.

To actually run the program, you must use the Java application launcher called java. To do
so, pass the class name Example as a command-line argument, as shown here: C:\>java
Example When the program is run, the following output is displayed:

This is a simple Java program

USING BLOCKS OF CODE

Java allows two or more statements to be grouped into blocks of code, also called code
blocks. This is done by enclosing the statements between opening and closing curly braces.

if(x <y) { // begin a block
X=Y;

y=0;

}+ // end of block
LEXICAL ISSUES

Java programs are a collection of whitespace, identifiers, literals, comments, operators,
separators, and keywords.

e Whitespace

Java is a free-form language. This means that you do not need to follow any special
indentation rules. In Java, whitespace is a space, tab, or newline

e Identifiers

Identifiers are used to name things, such as classes, variables, and methods. An identifier may
be any descriptive sequence of uppercase and lowercase letters, numbers, or the underscore
and dollar-sign characters. (The dollar-sign character is not intended for general use.) They
must not begin with a number, lest they be confused with a numeric literal. Again, Java is
case-sensitive, so VALUE is a different identifier than Value.

e Literals

A constant value in Java is created by using a literal representation of it. For example, here
are some literals:

100, 98.6, ‘X’, “Thisisa test”
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e Comments

There are three types of comments namely Single-line and multiline and documentation
comment. This type of comment is used to produce an HTML file that documents your
program. The documentation comment begins with a /** and ends with a */.

e Separators

In Java, there are a few characters that are used as separators. The most commonly used
separator in Java is the semicolon. As you have seen, it is used to terminate statements. The
separators are shown in the following table:

THE JAVA KEYWORDS

There are 50 keywords currently defined in the Java language. These keywords cannot be
used as identifiers. Thus, they cannot be used as names for a variable, class, or method. The
keywords const and goto are reserved but not used. In addition to the keywords, Java reserves
the following: true, false, and null. These are values defined by Java. You may not use these
words for the names of variables, classes, and so on
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