SUBJECT: OOPS USING JAVA



Unitl &2
Object-Oriented Programming (OOP)
Object-oriented programming is the successor of procedural (structural)
programming. Procedural programming describes programs as groups of reusable
code units (procedures) which define input and output parameters. Procedural
programs consist of procedures, which invoke each other. The problem with
procedural programming is that code reusability is hard and limited — only
procedures can be reused and it is hard to make them generic and flexible. There is
no easy way to work with abstract data structures with different implementations.
The object-oriented approach relies on the paradigm that each and every program
works with data that describes entities (objects or events) from real life. For
example: accounting software systems work with invoices, items, warehouses,
availabilities, sale orders, etc.
This is how objects came to be. They describe characteristics (properties) and
behavior (methods) of such real life entities.
The main advantages and goals of OOP are to make complex software faster to
develop and easier to maintain. OOP enables the easy reuse of code by applying
simple and widely accepted rules (principles). Let’s check them out.
Fundamental Principles of OOP

What is Object Oriented Programming (OOP)?

OOP is a high-level programming language where a program is divided into small
chunks called objects using the object-oriented model, hence the name. This
paradigm is based on objects and classes.
« Object — An object is basically a self-contained entity that accumulates both
data and procedures to manipulate the data. Objects are merely instances of
classes.
« Class — A class, in simple terms, is a blueprint of an object which defines all
the common properties of one or more objects that are associated with it. A
class can be used to define multiple objects within a program.
In order for a programming language to be object-oriented, it has to enable
working with classes and objects as well as the implementation and use of the
fundamental object-oriented principles and concepts: inheritance, abstraction,
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encapsulation and polymorphism. Let’s summarize each of these fundamental
principles of OOP:
There are four main OOP concepts in Java. These are:

Abstraction. Abstraction means using simple things to represent complexity.
We all know how to turn the TV on, but we don’t need to know how it works in
order to enjoy it. In Java, abstraction means simple things like objects, classes,
and variables represent more complex underlying code and data. This is
important because it lets avoid repeating the same work multiple times.
Encapsulation. This is the practice of keeping fields within a class private,
then providing access to them via public methods. It’s a protective barrier that
keeps the data and code safe within the class itself. This way, we can re-use
objects like code components or variables without allowing open access to the
data system-wide.

Inheritance. This is a special feature of Object Oriented Programming in Java.
It lets programmers create new classes that share some of the attributes of
existing classes. This lets us build on previous work without reinventing the
wheel.

Polymorphism. This Java OOP concept lets programmers use the same word
to mean different things in different contexts. One form of polymorphism in
Java is method overloading. That’s when different meanings are implied by the
code itself. The other form is method overriding. That’s when the different
meanings are implied by the values of the supplied variables. See more on this
below.
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What is Procedure Oriented Programming (POP)?

POP follows a step-by-step approach to break down a task into a collection of
variables and routines (or subroutines) through a sequence of instructions. Each
step is carried out in order in a systematic manner so that a computer can

OOP

POP

understand what to do. The program is divided into small parts called functions
and then it follows a series of computational steps to be carried out in order.

It follows a top-down approach to actually solve a problem, hence the name.
Procedures correspond to functions and each function has its own purpose.
Dividing the program into functions is the key to procedural programming. So a
number of different functions are written in order to accomplish the tasks.

Difference between POP and OOP




OOP takes a bottom-up approach in
designing a program.

POP follows a top-down approach.

Program is divided into objects depending
on the problem.

Program is divided into small chunks based on the
functions.

Each object controls its own data.

Each function contains different data.

Focuses on security of the data irrespective
of the algorithm.

Follows a systematic approach to solve the
problem.

The main priority is data rather than
functions in a program.

Functions are more important than data in a
program.

ons of the objects are linked via message

Different parts of a program are interconnected via
parameter passing.

Data hiding is possible in OOP.

No easy way for data hiding.

Inheritance is allowed in OOP.

No such concept of inheritance in POP.

Operator overloading is allowed.

Operator overloading is not allowed.

C++, Java.

Pascal, Fortran.

Introduction of eclipse (IDE) for developing programs in Java




Eclipse is an integrated development environment (IDE) for Java and other
programming languages like C, C++, PHP, and Ruby etc. Development
environment provided by Eclipse includes the Eclipse Java development tools
(JDT) for Java, Eclipse CDT for C/C++, and Eclipse PDT for PHP.

The Eclipse platform which provides the foundation for the Eclipse IDE is
composed of plug-ins. Developed using Java, the Eclipse platform can be used to
develop rich client applications, integrated development environments and other
tools. he Java Development Tools (JDT) project provides a plug-in that allows
Eclipse to be used as a Java IDE.

How to download and install Eclipse IDE

You can download eclipse from http://www.eclipse.org/downloads.

To install on windows, you need a tool that can extract the contents of a zip file.

On the windows platform, if you extracted the contents of the zip file to c:\, then
you can start eclipse by using c:\eclipse\eclipse.exe.

When eclipse starts up for the first time it prompts you for the location of the
workspace folder. All your data will be stored in the workspace folder.

The major visible parts of an eclipse window are —

o Views

« Editors (all appear in one editor area)
« Menu Bar

« Toolbar

An eclipse perspective is the name given to an initial collection and arrangement
of views and an editor area. The default perspective is called java. An eclipse
window can have multiple perspectives open in it but only one perspective can be
active at any point of time. A user can switch between open perspectives or open a
new perspective. A perspective controls what appears in some menus and tool
bars.
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A perspective has only one editor area in which multiple editors can be open. The
editor area is usually surrounded by multiple views. In general, editors are used to
edit the project data and views are used to view the project metadata. For example
the package explorer shows the java files in the project and the java editor is used
to edit a java file.

The eclipse window can contain multiple editors and views but only one of them
IS active at any given point of time. The title bar of the active editor or view looks

different from all the others.

The Ul elements on the menu bar and tool bar represent commands that can be

triggered by an end user.

The typical menus available on the menu bar of an Eclipse window are —



« File menu

. Edit menu

« Navigate menu
« Search menu

« Project menu

« Run menu

« Window menu

« Help menu

Classes and Objects
Unit 3

o Creation, accessing class members

o Private Vs Public Vs Protected Vs Default
o Constructors

o Object & Object Reference

Classes and Objects are basic concepts of Object Oriented Programming which
revolve around the real life entities.

1.1 Class

A class is a user defined blueprint or prototype from which objects are created. It
represents the set of properties or methods that are common to all objects of one
type. In general, class declarations can include these components, in order:

1. Modifiers : A class can be public or has default access (Refer this for
details).

2. Class name: The name should begin with a initial letter (capitalized by
convention).

3. Superclass(if any): The name of the class’s parent (superclass), if any,
preceded by the keyword extends. A class can only extend (subclass) one
parent.
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4. Interfaces(if any): A comma-separated list of interfaces implemented by the
class, if any, preceded by the keyword implements. A class can implement
more than one interface.

5. Body: The class body surrounded by braces, { }.

1.2 Object

It is a basic unit of Object Oriented Programming and represents the real life
entities. A typical Java program creates many objects, which as you know, interact
by invoking methods. An object consists of :

1. State : It is represented by attributes of an object. It also reflects the properties
of an object.

2. Behavior : It is represented by methods of an object. It also reflects the
response of an object with other objects.

3. ldentity : It gives a unique name to an object and enables one object to
interact with other objects.

When an object of a class is created, the class is said to be instantiated. All the
instances share the attributes and the behavior of the class. But the values of those
attributes, i.e. the state are unique for each object. A single class may have any
number of instances.

Example :
Class Dog
State/Attributes

Dog 1 Breed Dog 3
Age
Color

Behaviors

Bark

Dog 2 Sleep Dog 4
Eat

1.3 How to define a class

Here's how a class is defined in Java:

class className{
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Variables

methods
}
Example
class Lamp {

private boolean isOn;

public void turnOn()
{ isOn=true; }

public void turnOff()
{ isOn = false; }
}

The class has one instance variable isOn and two methods turnOn() and turnoff().
These variables and methods defined within a class are called members of the
class. Notice two keywords, private and public in the above program. These are
access modifiers which will be discussed in detail in later chapters. For now, just
remember:

« The private keyword makes instance variables and methods private which
can be accessed only from inside the same class.

« The public keyword makes instance variables and methods public which can
be accessed from outside of the class.

In the above program isOn is a private variable and turnOn() and turnoff()
are public methods.

1.4  How to create objects of class

When class is defined, only the specification for the object is defined; no memory
or storage is allocated.To access members defined within the class, you need to
create objects.



To create objects of a class, the new keyword is used as follows:
Lamp L1 = new Lamp(); // create L1 object of Lamp class

Lamp L2 = new Lamp(); // create L2 object of Lamp class

1.5 How to access members of a class using object

You can access members (call methods and access instance variables) by using
Dot operator. For example,

L1.turnOn();
This statement calls turnOn() method inside Lamp class for L1 object.

1.6 Private Vs Public Vs Protected Vs Default

Public members:

If we declare a method as public, then we can access that member from anywhere
but corresponding class should be public.

Default members:

« Ifamember is declared as default, then we can access that member only
within current package & we can’t access from outside of package.
« Default access also known as package level access.
Private members:

« Ifa member is declared as private, then we can access that member only
within the current class.
« Abstract methods should be visible to child class, private methods will not
be visible. Hence private abstract combination is illegal for methods.
Protected members:

« Most understood modifier in Java.



« Ifa member is declared as protected, then we can access that member
within current package anywhere, but outside the package only in child
class.

« Within current package, we can access protected members either by parent
reference or by child reference.

« Outside package, we can access protected members only by giving child

reference.
Visibility private <default> protected public
Within the same | S S S S
class
From child class | N S S S
of same package
From mnon- child | N S S S
class of same
package
From child class | N N S (we should use | S
of outside package only child class

reference)

From  non-child | N N N S
class of outside
package

1.7 Constructors in JAVA

What is a Constructor?

A constructor is similar to a method (but not actually a method) that is invoked
automatically when an object is instantiated.

Java compiler distinguish between a method and a constructor by its name and
return type. In Java, a constructor has same name as that of the class, and doesn’t
return any value.

class Test
{
Test()

{ /[ constructor body }
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Here, Test() is a constructor; it has same name as that of the class and doesn’t have
a return type.

class Test
{
void Test()
{ /[ method body }

}

Here, Test() has same name as that of the class. However, it has a return type void.
Hence, it’s a method not a constructor.

If you do not create constructors yourself, the Java compiler will automatically
create a no-argument constructor during run-time. This constructor is known as
default constructor. The default constructor initializes any uninitialized instance
variables.

1.8 Object & Object Reference

A reference is an address that indicates where an object's variables and methods
are stored.

You aren't actually using objects when you assign an object to a variable or pass an
object to a method as an argument. You aren't even using copies of the objects.
Instead, you're using references to those objects

1. We can assign value of reference variable to another reference variable.
2. Reference Variable is used to store the address of the variable.
3. Assigning Reference will not create distinct copies of Objects.

4. All reference variables are referring to same Object.

Assigning Object Reference Variables does not —



1. Create Distinct Objects.
2. Allocate Memory
3. Create duplicate Copy

Consider This Example —
Rectangle rl = new Rectangle();

Rectangle r2 = r1;

« 1l is reference variable which contain the address of Actual Rectangle

Object.
« r2is another reference variable

« r2is initialized with rl means — “r1 and r2” both are referring same object ,
thus it does not create duplicate object , nor does it allocate extra memory.

Rectangle rl = new Rectangle() ;
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1.1 What is inheritance

Inheritance can be defined as the process where one class acquires the properties (methods and
fields) of another. With the use of inheritance the information is made manageable in a
hierarchical order. The class which inherits the properties of other is known as subclass (derived
class, child class) and the class whose properties are inherited is known as superclass (base

class, parent class). It is an important part of OOPs (Object Oriented programming system).

The idea behind inheritance in Java is that you can create new classes that are built upon
existing classes. When you inherit from an existing class, you can reuse methods and fields of
the parent class. Moreover, you can add new methods and fields in your current class also.

Inheritance represents the IS-A relationship which is also known as a parent-child relationship.

Why use inheritance in java

o For Method Overriding (so runtime polymorphism can be achieved).

o For Code Reusability.

How to create a subclass from an existing class




extends is the keyword used to inherit the properties of a class. Following is the syntax of
extends keyword.

Syntax

class Super {

class Sub extends Super {

The super keyword

The super keyword is similar to ‘this’ keyword used in C++. The super keyword is used
to differentiate the members of superclass from the members of subclass, if they have same

names. It is also used to invoke the superclass constructor from subclass.

Differentiating the Members

If a class is inheriting the properties of another class and if the members of the superclass have
the names same as the sub class, to differentiate these variables we use super keyword as

shown below.
super.variable

super.method();

1.2 Protected data, Private data, Public data
When a subclass is created from a superclass, the members of superclass becomes the
members of subclass. But not all the members of superclass are inherited. There is a

condition on which members can be inherited and which are not. The derived class inherits



all the members and methods that are declared as public or protected. If the members or
methods of super class are declared as private then the derived class cannot use them directly.
The private members can be accessed only in its own class. Such private members can only
be accessed using public or protected methods of super class. They cannot be inherited.
1.3 Constructor chaining

Constructor is a block of code that initializes the newly created object. A constructor
resembles an instance method in java but it’s not a method as it doesn’t have a return type. In
short, constructor and method are different. People often refer constructor as special type of
method in Java. Constructor has same name as the class.

When a constructor calls another constructor of same class then this is called

constructor chaining.

public class MyClass{

MyClass() {
this("BeginnersBook.com”);
}
MyClass(String s) {
this(s, 6);
}
MyClass(String s, int age) {
this.name =s;
this.age = age;

public static void main(String args[]) {
MyClass obj = new MyClass();

Constructor chaining also occurs through the use of inheritance. A subclass constructor method's
first task is to call its superclass' constructor method. This ensures that the creation of the

subclass object starts with the initialization of the classes above it in the inheritance chain.



There could be any number of classes in an inheritance chain. Every constructor method will call
up the chain until the class at the top has been reached and initialized. Then each subsequent
class below is initialized as the chain winds back down to the original subclass. This process is
called constructor chaining.

1.3.1 Order of Invocation

When both the child class and parent class have constructors inside them, then the order of
invocation matters a lot. Also if there are more than one constructor in a class and when an
object of such class is created the order of invocation of constructors matters. For understanding
this we have to understand the types of constructor first.

There are three types of constructors: Default, No-arg constructor and Parameterized.

Types of Constructor
Voo
Default No-arg Parameterized

Default constructor

If you do not implement any constructor in your class, Java compiler inserts a default constructor

into your code on your behalf. This constructor is known as default constructor. You would not
find it in your source code (the java file) as it would be inserted into the code during compilation

and exists in .class file. This process is shown in the diagram below:
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public class MyClass public class MyClass

; public static void main(String args[]) N} { MyClass()
{ MyClass obj = new MyClass(; | ??""\COMP”-ER > }public static void main(String args[])
} ) { MyClass obj = new MyClass();

) )

If you implement any constructor then you no longer receive a default constructor from Java
compiler.

no-arg constructor:

Constructor with no arguments is known as no-arg constructor. The signature is same as default
constructor, however body can have any code unlike default constructor where the body of the
constructor is empty.

Parameterized constructor

Constructor with arguments (or you can say parameters) is known as Parameterized constructor.

If we create parametrized constructor in class then we have to supply arguments or parameters
when we create the objects of that classs. We can also create more than one constructors in a
class. This is called constructor overloading. If we have two constructors, a default constructor
and a parameterized constructor in the same class, and we do not pass any parameter while
creating the object using new keyword then default constructor is invoked, however when you
pass a parameter then parameterized constructor that matches with the passed parameters list gets
invoked.When we are not using inheritance and we have more than one constructor inside a class

then the constructors are invoked in the following order:

e First the default constructor is called

e After that the parameterized constructor is called.
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While using inheritance if we have a constructor in the base class then it is compulsory to create
a constructor in the subclass. The child class constructor automatically invokes the base class
constructor. A subclass inherits all the members (fields, methods, and nested classes) from its
superclass. Constructors are not members, so they are not inherited by subclasses, but the
constructor of the superclass can be invoked from the subclass. There could be any number of
classes in an inheritance chain. Every constructor method will call up the chain until the class at
the top has been reached and initialized. Then each subsequent class below is initialized as the
chain winds back down to the original subclass. This process is called constructor chaining.
Super()

Whenever a child class constructor gets invoked it implicitly invokes the constructor of parent
class. You can also say that the compiler inserts a super(); statement at the beginning of child

class constructor.

class MyParentClass {
MyParentClass(){

System.out.printIn("MyParentClass Constructor");

class MyChildClass extends MyParentClass{
MyChildClass() {

System.out.printIn("MyChildClass Constructor");

public static void main(String args[]) {

new MyChildClass();



Output:
MyParentClass Constructor

MyChildClass Constructor

1.4 Types of Inheritance
In java there are several types of inheritance available. these are explained below:
1.4.1 Single Inheritance
Single inheritance is very easy to understand. When a class extends another one class only then
we call it a single inheritance. The below flow diagram shows that class B extends only one class

which is A. Here A is a parent class of B and B would be a child class of A.

Single Inheritance example program in Java

Class A

{

public void methodA()

{

System.out.printIn("Base class method");

}

Class B extends A

{




1.4.2 Multilevel Inheritance
Multilevel inheritance refers to a mechanism in Object Oriented technology where one can

inherit from a derived class, thereby making this derived class the base class for the new

class. As you can see in below flow diagram C is subclass or child class of B and B is a child

class of A.

Class X

{

public void methodX()

Multilevel Inh
{

System.out.printin("Class X method");

}

Class Y extends X

{

public void methodY()

{

System.out.printin("class Y method");

}

Class Z extends Y
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1.4.3 Hierarchical Inheritance
In such kind of inheritance one class is inherited by many sub classes. In below example class

B,C and D inherits the same class A. A is parent class (or base class) of B, C & D.

1.4.4 Hybrid Inheritance

In simple terms you <can say that Hybrid inheritance is a combination

of Single and Multiple inheritance. A typical flow diagram would look like below.

Multiple Inheritance
Multiple inheritance is not supported in java. The reason is that To reduce the complexity

and simplify the language, multiple inheritance is not supported in java. Consider a

scenario where A, B, and C are three classes. The C class inherits A and B classes. If A and
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B classes have the same method and you call it from child class object, there will be
ambiguity to call the method of A or B class. Since compile-time errors are better than
runtime errors, Java renders compile-time error if you inherit 2 classes. So whether you

have same method or different, there will be compile time error.



Polymorphism

1 What is Overloading?

1.1 Method Overloading

1.2 Constructor Overloading
2. What is Overriding?

2.1 Method Overriding

2.2 Constructor Overriding

3 Up-casting

4 Down-casting

1 Polymorphism
Polymorphism is one of the OOPs feature that allows us to perform a single action in different

ways. For example, lets say we have a class Animal that has a method sound(). Since this is a
generic class so we can’t give it a implementation like: Roar, Meow, Oink etc. We had to give a

generic message.

public class Animal

{

public void sound()

System.out.printin("Animal is making a sound");
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Now lets say we two subclasses of Animal class: Horse and Cat that extends
(see Inheritance) Animal class. We can provide the implementation to the same method like
this:

public class Horse extends Animal

{

@Override
public void sound(){

System.out.printIn("Neigh");

and

public class Cat extends Animal

{

@Override
public void sound(){

System.out.printin("Meow");
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As you can see that although we had the common action for all subclasses sound() but there
were different ways to do the same action. This is a perfect example of polymorphism (feature
that allows us to perform a single action in different ways). It would not make any sense to just
call the generic sound() method as each Animal has a different sound. Thus we can say that the
action this method performs is based on the type of object. Polymorphism is the capability of a
method to do different things based on the object that it is acting upon. In other words,
polymorphism allows you define one interface and have multiple implementations. As we have
seen in the above example that we have defined the method sound() and have the multiple
implementations of it in the different-2 sub classes.

There are two types of polymorphism in java:
1) Static Polymorphism also known as compile time polymorphism
2) Dynamic Polymorphism also known as runtime polymorphism

Compile time Polymorphism (or Static polymorphism)

Polymorphism that is resolved during compiler time is known as static polymorphism. Method
overloading is an example of compile time polymorphism.

Runtime Polymorphism (or Dynamic polymorphism)

It is also known as Dynamic Method Dispatch. Dynamic polymorphism is a process in which a
call to an overridden method is resolved at runtime, that's why it is called runtime
polymorphism.

2 What is Overloading?
Overloading means different things having same name. Overloading allows different
methods to have same name, but different working. They can differ by number of input
parameters or type of input parameters or both. Overloading is related to compile time (or
static) polymorphism. the benefit of overloading is that We don’t have to create and
remember different names for functions doing the same thing. For example, in our code, if
overloading was not supported by Java, we would have to create method names like sum1,
sum2, ... or sum2Int, sum3Int, ... etc. whereas with overloading we can create different
methods with same name SUM with different implementations

2.1 Method Overloading
Method Overloading is a feature that allows a class to have more than one method having the
same name, if their argument lists are different. By argument list it means the parameters that
a method has: For example the argument list of a method add(int a, int b) having two
parameters is different from the argument list of the method add(int a, int b, int ¢) having
three parameters. In order to overload a method, the argument lists of the methods must
differ in either of these:



1. Number of parameters.

2. Data type of parameters.

3. Sequence of Data type of parameters.

However if two methods have same name, same parameters and have different return type,
then this is not a valid method overloading example. This will throw compilation error.
Method overloading is an example of Static Polymorphism. Static Polymorphism is also
known as compile time binding or early binding.

Static binding happens at compile time. So method overloading is an example of static
binding where binding of method call to its definition happens at Compile time.

2.2 Constructor Overloading

Like methods, constructors can also be overloaded. Constructor overloading
Is a concept of having more than one constructor with different parameters
list, in such a way so that each constructor performs a different task.

public class Demo {
Demo() {

.}.
Demo(String s) {

Demol(inti) { «

2. What is Overriding?

Overloading means methods having same name but different parameter list. But if methods
have same name and same parameters then it is called overriding of methods

2.1 Method Overriding

Declaring a method in subclass which is already present in parent class is known as method
overriding. Overriding is done so that a child class can give its own implementation to a method
which is already provided by the parent class. In this case the method in parent class is called
overridden method and the method in child class is called overriding method.

Lets take a simple example to understand this. We have two classes: A child class Boy and a
parent class Human. The Boy class extends Human class. Both the classes have a common
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method void eat(). Boy class is giving its own implementation to the eat() method or in other
words it is overriding the eat() method.

The purpose of Method Overriding is clear here. Child class wants to give its own
implementation so that when it calls this method, it prints Boy is eating instead of Human is
eating.

Rules for Java Method Overriding

The method must have the same name as in the parent class

The method must have the same parameter as in the parent class.
There must be an IS-A relationship (inheritance).

This is helpful when a class has several child classes, so if a child class needs to use the parent
class method, it can use it and the other classes that want to have different implementation can
use overriding feature to make changes without touching the parent class code.

Method Overriding is an example of runtime polymorphism. When a parent class reference

points to the child class object then the call to the overridden method is determined at runtime,

because during method call which method(parent class or child class) is to be executed is

determined by the type of object. This process in which call to the overridden method is resolved

at runtime is known as dynamic method dispatch.

2.3 Constructor Overriding

By rule in Java, a constructor cannot be overridden but a method can be

overridden. The members of a class are instance variables and methods but not

constructors because

a constructor cannot be overridden.

2. aconstructor cannot be called with an object but method can be called. To call a
constructor, an object must be created.

3. in case of methods, we say, the "subclass method can call super class method". But it
cannot be said with constructors and inturn we should say "subclass constructor
can access super class constructor™; here, correct word is "access" and not “call”. It is for
the reason, a constructor cannot be overridden.

4. we cannot call a super class constructor with super keyword. For constructors, specially
one more term is created by
Designers — super().

5. in method overriding, the super class method and subclass method should be of the same
— same name, same return type and same parameter list. In constructors, same name
constructor cannot be written in another class; it is compilation error.

=

Overloading vs Overriding in Java
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1. Overloading happens at compile-time while Overriding happens at runtime: The binding of
overloaded method call to its definition has happens at compile-time however binding of
overridden method call to its definition happens at runtime.

2. Static methods can be overloaded which means a class can have more than one static
method of same name. Static methods cannot be overridden, even if you declare a same
static method in child class it has nothing to do with the same method of parent class.

3. The most basic difference is that overloading is being done in the same class while for
overriding base and child classes are required. Overriding is all about giving a specific
implementation to the inherited method of parent class.

4. Static binding is being used for overloaded methods and dynamic binding is being used for
overridden/overriding methods.

5. Performance: Overloading gives better performance compared to overriding. The reason
is that the binding of overridden methods is being done at runtime.

6. private and final methods can be overloaded but they cannot be overridden. It means a
class can have more than one private/final methods of same name but a child class cannot
override the private/final methods of their base class.

7. Return type of method does not matter in case of method overloading, it can be same or
different. However in case of method overriding the overriding method can have more
specific return type (refer this).

8. Argument list should be different while doing method overloading. Argument list should
be same in method Overriding.

3 Up-casting & Down-casting
Typecasting is converting one data type to another.

Up-casting: Converting a subclass type to a superclass type is known as up casting.
Down-casting: Converting a superclass type to a subclass type is known as downcasting

upcasting

Object A

Animal
(Silently extends Object)

Mammal
wail}

(extends Anirr

Dog Cat

(extends Mammal) (extends Mammal)

v .
downcasting
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For example in the following program class Animal contains only one method but Dog
class contains two methods, then how we cast the Dog variable to the Animal Variable.
If casting is done then how can we call the Dog's another method with Animal's variable.

class Animal

{

public void callme()

{

System.out.printIn(*In callme of Animal");

¥

class Dog extends Animal

{

public void callme()

{

System.out.printIn("In callme of Dog");

}

public void callme2()

{

System.out.printIn("In callme2 of Dog");

}

public class UseAnimlas

{



public static void main (String [] args)
{
Dog d = new Dog();
Animal a = (Animal)d; /I Up-Casting
d.callme();
a.callme();
((Dog) a).callme2();
}
}

a cast from Dog to an Animal is an upcast, because a Dog is-a Animal. In general, you can
upcast whenever there is an is-a relationship between two classes.

Downcasting would be something like this:
Animal animal = new Dog();

Dog castedDog = (Dog) animal;



Abstract class & Interface

Key points of Abstract class & interface
difference between an abstract class & interface

implementation of multiple inheritance through interface.

In Object-oriented programming, abstraction is a process of hiding the implementation details
from the user, only the functionality will be provided to the user. In other words, the user will
have the information on what the object does instead of how it does it. Java, abstraction is
achieved using Abstract classes and interfaces.

1 Abstract Class
A class which contains the abstract keyword in its declaration is known as abstract class. An
abstract class has following features:

o Abstract classes may or may not contain abstract methods, i.e., methods without body (
public void get(); )

o But, if a class has at least one abstract method, then the class must be declared abstract.
o Ifaclass is declared abstract, it cannot be instantiated.

e To use an abstract class, you have to inherit it from another class, provide
implementations to the abstract methods in it.

« If you inherit an abstract class, you have to provide implementations to all the abstract
methods in it.

To create an abstract class, just use the abstract keyword before the class keyword, in the class

declaration. For example:

public abstract class Employee

{

private String name;



private String address;

private int number;

public Employee(String name, String address, int number) {
System.out.printIn("Constructing an Employee");
this.name = name;
this.address = address;

this.number = number;

public double computePay() {
System.out.printIn("Inside Employee computePay");

return 0.0;

public void mailCheck() {

System.out.printIn("Mailing a check to " + this.name + " " + this.address);

public String toString() {

nmn nn

return name +" " + address + " " + number;

public String getName() {



return name;

public String getAddress() {

return address;

public void setAddress(String newAddress) {

address = newAddress;

public int getNumber() {

return number;

You can observe that except abstract methods the Employee class is same as normal class in
Java. The class is now abstract, but it still has three fields, seven methods, and one constructor.
Now if you try to instantiate the Employee class, it will generate a compilation error. We cannot
create objects of an abstract class. We can inherit the properties of Employee class just like
simple class. Let us say that we create a new class Salary that inherits the Employee class. you
cannot instantiate the Employee class, but you can instantiate the Salary Class, and using this
instance you can access all the three fields and seven methods of Employee class.

Abstract Methods

If you want a class to contain a particular method but you want the actual implementation of
that method to be determined by child classes, you can declare the method in the parent class as
an abstract.

o abstract keyword is used to declare the method as abstract.



e You have to place the abstract keyword before the method name in the method
declaration.

« An abstract method contains a method signature, but no method body.

« Instead of curly braces, an abstract method will have a semi colon (;) at the end.

Interfaces

In java multiple inheritance is not allowed. That is, a class cannot inherit features from
more than one class. Interface is an alternate for multiple inheritance. For inheritance extends
keyword is used whereas for interface implements keyword is used.

It is similar to class. It is a collection of abstract methods. A class implements an interface,
thereby inheriting the abstract methods of the interface. Along with abstract methods, an
interface may also contain constants, default methods, static methods, and nested types.

An interface is similar to a class in the following ways —

An interface can contain any number of methods.

An interface is written in a file with a .java extension, with the name of the interface
matching the name of the file.

The byte code of an interface appears in a .class file.

Interfaces appear in packages, and their corresponding bytecode file must be in a

directory structure that matches the package name.
However, an interface is different from a class in several ways, including
e You cannot instantiate an interface that is you cannot create objects of interface.
o An interface does not contain any constructors.
o All of the methods in an interface are abstract.

e An interface cannot contain instance fields. The only fields that can appear in an
interface must be declared both static and final.

o An interface is not extended by a class; it is implemented by a class.



An interface can extend multiple interfaces. That is an interface can inherit features from
multiple interfaces. Multiple inheritance is not allowed for classes but allowed for

interfaces.

Declaring Interfaces
The interface keyword is used to declare an interface. Here is a simple example to

declare an interface —

interface NameOfinterface

{

// Any number of final, static fields

// Any number of abstract method declarations\

interface Animal {
public void eat();

public void travel();

Interfaces have the following properties —

An interface is implicitly abstract. You do not need to use the abstract keyword while

declaring an interface.

Each method in an interface is also implicitly abstract, so the abstract keyword is not

needed.

o Methods in an interface are implicitly public.
A class uses the implements keyword to implement an interface. The implements keyword
appears in the class declaration following the extends portion of the declaration.



public class Mammallnt implements Animal
{
public void eat() {

System.out.printIn("Mammal eats");

public void travel() {

System.out.printIn("Mammal travels");

public int noOfLegs() {

return O;

public static void main(String args[]) {
Mammallnt m = new Mammallnt();
m.eat();

m.travel();

When implementation interfaces, there are several rules —
o A class can implement more than one interface at a time.

o Aclass can extend only one class, but implement many interfaces.



« An interface can extend another interface, in a similar way as a class can extend another
class.

Difference between Interface and Abstract Class

1. Main difference is that methods of a Java interface are implicitly abstract and cannot
have implementations. A Java abstract class can have instance methods that implement
a default behavior.

2. Variables declared in a Java interface is by default final. An abstract class may contain
non-final variables.

3. Members of a Java interface are public by default. A Java abstract class can have the
usual flavors of class members like private, protected, etc..

4. Java interface should be implemented using keyword “implements”; A Java abstract
class should be extended using keyword “extends”.

5. An interface can extend another Java interface only, an abstract class can extend
another Java class and implement multiple Java interfaces.

6. A Java class can implement multiple interfaces but it can extend only one abstract class.

7. Interface is absolutely abstract and cannot be instantiated; A Java abstract class also
cannot be instantiated, but can be invoked if a main() exists.

8. In comparison with java abstract classes, java interfaces are slow as it requires extra

indirection.



Exception Handling

Definition of exception handling, implementation of keywords like try, catch, finally,
throw & throws. importance of exception handling in practical implementation of live
projects.
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