General OOP Concepts
Introduction 
Programming is an essential element to solve the various problems on the computers. Every programmer tries to make a program from his own point of view which may be different from that of others. The objective of different programs is to select the better program which is easy to understand and can be easily modified.


A good program should have following characteristics:

1. Readability


2. Efficiency 


3. Reliability

4. Meaningfulness

5. Portability


6. User-friendly

The two major types of programming languages: Low level language and High level language.

Low level languages: Low level languages are machine-oriented and require extensive knowledge of computer circuitry. Example: machine language (0 and 1) and assembly language.

High level languages: High level languages offer English like keywords, constructs for sequence, selection and looping and use of variables and constants. 
Types of Programming 
Procedural Programming: A program in a procedural language is a list of instructions that tells the computer to do something. In procedural programming, the focus is on the procedures. E.g. c language

Modular Programming: Modular programming is a technique in which a lengthy program is split into a number of small units called modules. E.g. Visual Basic

Object Oriented Programming: Object oriented programming is the most recent concept among programming models. It has been developed to increase programmer’s productivity to overcome the traditional approach of programming. OOP allows decomposition of a problem into a number of entities called object and then builds data and functions around these objects.

OOPS languages: Simula, C++, Eiffel, Java, Smalltalk etc.
Features of OOPS: 

1. Data is treated with more importance than procedure.

2. Programs are divided into objects.

3. Functions that operate on the data of an object are tied together.

4. Data is hidden and can not be accessed by external functions.

5. New data and functions can be easily added whenever necessary.

Elements of OOP
The OOP approach has the following elements:

1. Objects

2. Classes

3. Data Abstraction

4. Modularity

5. Encapsulation

6. Inheritance

7. Polymorphism

Object: An object is an identifiable entity with some characteristic and behaviour. Each object is a separate part of the program and interacts with the other parts of the programs in the controlled manner. Objects are also called instances.

Class: A class is a collection of objects that share common characteristics and behaviour. It is a user defined aggregate data type. The objects belonging to a class are called instances of the class. For example:
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Data Abstraction: Data Abstraction refers to the act of representing essential features without including the background details. E.g. when we are driving a car, we only know the essential features to drive like gear handling, steering handling, use of clutch, brakes etc. but what is happening inside is hidden from us.  

Modularity: The act of partitioning a program into a set of interconnected and loosely coupled modules is called modularity. A module is a separate unit that can be compiled separately.
Encapsulation: The wrapping-up of data and functions into a single unit is known as Encapsulation. Encapsulation is a way to implement data abstraction. Encapsulation hides the details of the implementation of an object from direct access by the program. This is called Data-hiding.

Inheritance: Inheritance is a technique, which is used to build new classes from existing one. It supports the concept of object oriented hierarchy. A class may be derived from one or more classes. The new classes are called Derived classes and the existing one is called Base class.

For example: 
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Inheritance is a way to implement reusability. It is the process of adding some additional features to a class without modifying its contents. 

Polymorphism: Polymorphism means the ability to take more than one form. Polymorphism supports function overloading and operator overloading.


Function overloading means the ability of using a single function name and different types of arguments to perform different type of tasks.


The process of making an operator to show different behaviours is known as operator overloading.  
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