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UNIT-1 OBJECT ORIENTED PROGRAMMING

Structure :

1.1. Objective

1.2. Introduction

1.3. Paradigms of Programming languages

1.4. Evolution of Object Oriented Methodology

1.5. Basic Concepts of OO Approach

1.6. Comparison of object oriented and procedure - oriented
Approaches

1.7. Benefits of OOPS

1.8. Applications of OOPS

1.9. Classes and objects

1.10. Abstraction and Encapsulation

1.11. Inheritance

1.12. Method overriding and Polymorphism

1.13. Summary

1.14. Exercise

1.1 OBJECTIVE

In this unit, our objective is to review the OOPs concept, what those

concepts in regard of java are and how many features of OOPs is being followed
by java. We will also compare the procedure oriented and object oriented
approaches.

1.2

INTRODUCTION

Automation is about solving the problems via digital devices. To solve the

real world problem we must follow any predefined methodology or approach.
There have been several approaches since the inception and as the time moves on
refinement is always done. We start with the solution of simple problems to
complex and dynamic problems. These days we are also working on automation
of software engineering.



There are some predefined approaches for the implementation of problems. In this
unit we will discuss the various programming paradigms which define the way to
solve some problems. We will also discuss the object oriented approach with class
and object.

1.3 PARADIGMS OF PROGRAMMING LANGUAGES

Paradigm can be defined as a method to solve any problem or to do some
task. So programming paradigm can be defined as an approach to solve problem
using any programming language. It is a method to solve a problem with tools and
techniques via following any approach. There are several programming languages
that are known to us but all of them need to follow some strategy at
implementation. This methodology/strategy is known as paradigms.

There are several programming paradigms:

Types of Paradigms of Programming Languages

Imperative programming

Declarative programming

Structured programming

Procedural programming

Object oriented programming

Figure 1.1

1.3.1 IMPERATIVE PROGRAMMING

It is the Programming with an explicit sequence of commands that updates
the state. Imperative programming is the style of programming in which there is a
sequence of statements that change the state of the program. Imperative
programming states how to do something. It is very simple to implement. Some
examples of imperative programming languages are: Algol and Pascal etc.

1.3.2 DECLARATIVE PROGRAMMING

Declarative programming mainly focuses on the logic of the problem
solution. It does not contain if-else, loop or any control flow statement. It focuses
on what should be the result rather than how to obtain the result. SQL, XQuery is
the best example of this category.



1.3.3 STRUCTURED PROGRAMMING

Structured programming is a type of programming where control flow is
defined by loops, conditionals, and subroutines, rather than via goto statement.
This is the programming with clean, goto-free, nested control structures. Some
examples of this category are: Algol 60, PL/I, Pascal, C, Ada 83, Modula etc.

1.3.4 PROCEDURAL PROGRAMMING

This programming paradigm mainly focuses on procedure. There is no as
such difference in between procedural and imperative approach. We may define
procedures in this approach. So it additionally has the ability to reuse the code. It
was boon at that time when it was in use because of its reusability. Sometimes it
is also called Imperative programming with procedure calls. C is one of the
example of this type. It follows top down approach.

1.3.5 OBJECT ORIENTED PROGRAMMING

In object-oriented, everything is represented as an object. It follows the
bottom up approach. It is used to solve real world and complex problems. This
approach is not suitable for small and simple problems. For example, if we think
of chair, table, student, stock, account, teacher, manager etc., everything is an
object. Every object has some characteristics and methods. Multiple objects of
same characteristics belong to one class. There may be multiple classes and
multiple objects in one program. We have to be very alert while defining those
classes and objects. Java, C#, C++ are some of the examples of this category.

Check Your Progress

1. Compare object oriented and procedure oriented programming
paradigms.

2. Make a list of 5 programming languages of each programming
paradigm.,

3.  State True / False
a.  Pascal follows Object Oriented programming paradigm.
b. Ruby follows Object Oriented programming paradigm.
c. COBOL supports imperative programming paradigm.

14 EVOLUTION OF OBJECT ORIENTED
METHODOLOGY

The Object Oriented Methodology is most commonly used approach now
a days. OOM is being used for designing large and complex problems. Before
OOM many programming approaches existed which had many limitations.

These programming approaches have been passing through rapid revolutionary
phases just like computer hardware. Initially for designing small and simple
programs, at that time machine language was used. There after came the
Assembly Language which was used for designing larger programs as compared



to previous languages. Both machine language and Assembly languages are
machine dependent. Then Procedural Programming Approach came which
enabled us to write larger and hundred lines of code. Then a new programming
approach called Structured Programming Approach was evolved for designing
medium sized programs. In 1980, as the size of the program was increasing, a
new methodology Object Oriented Methodology came into existence.

Machine [> Assembly [> Proctladura [> Strugtm‘e [> 0?1]:33&
Languzue language approach approach approach

Figure 1.2

There is brief to some object oriented programming language:

1.4.1 SIMULA

By the 1960s, programmers realized that programming systems needed to
be broken up into small, manageable pieces. The introduction of Simula-67
brought with it the first true programming object, classes, and a form of
inheritance; therefore, Simula is an important milestone in any discussion on O-O
programming languages. The language was designed by Dahl, Myhrhaug, and
Nygaard at the Norwegian Computing Centre at Oslo, Norway. The initial version
of the language, Simula-1, was introduced in 1966. The programming modules
defined by Simula were not based on procedures, but on actual physical objects.
Simula had a novel way of presenting the object, so that each object has its own
behaviour and data.

14.2 SMALLTALK

Many consider that the first truly O-O language was Smalltalk, developed
at the Learning Research Group at Xerox's Palo Alto Research Centre in the early
1970s. In Smalltalk, everything is really an object that enforces the O-O
paradigm. It is virtually impossible to write a program in Smalltalk that is not O-
O. This is not the case for other languages that support objects, such as C++ and
Visual Basic (and Java, for that matter).

143 C++

Although Smalltalk gave O-O development a certain amount of legitimacy
in the marketplace, it took C++ to bring O-O development what it really needed:
widespread acceptance in the marketplace. For this reason, C++ may well be the
most important O-O language. Not until C++ was released and the industry
started supported it with a vengeance did O-O development become mainstream,
Before the initial standardization in 1998, C++ was developed by Danish
computer scientist Bjarne Stroustrup at Bell Labs. C++ was originally
implemented in 1982 under the name C with Classes.



144 JAVA

Java's Originates from consumer electronics. In 1991, Sun Microsystems
began to investigate how it might exploit this growing market. 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”. Between the initial implementation of Qak in the fall of 1992 and the
public announcement of Java in the spring of 1995, many more people
contributed to the design and evolution of the language. We will discuss more
about java in coming units.

14.5 C# .NET

C# was designed by Anders Hejlsberg. Microsoft responded to the popularity of
Java by producing a version of Java called Visual J++. However, Microsoft
decided on a more comprehensive response. Using many of the ground breaking
that Java implemented, Microsoft developed a language called C# that became the
foundation for the companies .NET platform. As with Java, C# relied heavily on
the success and failures of earlier languages. The NET development environment
includes many of the really good characteristics of several other platforms. C#,
like Java, uses C/C++ syntax. C# incorporates many of concepts introduced by
the initial Java released (which I will list later in the article). The C# platform also
builds upon many of the powerful features of the VB6 and Visual C++
environments. Here is a table showing the comparison between java and .net.

JAVA vs. NET
S.No | JAVA NET
1 It is technology of SUN. It is technology of Microsoft.
5 It is language and technology It is technology only.
both.
3 It does not support multi | It supports multi languages in one
language support. project development.
4 SUN does not provides its own | Microsoft provides its IDE (Visual

IDE. Studio).

It may be developed on
5 approximately on all
platforms.

It may not be developed on all
platforms.

It is approximately platform |It is not completely platform
independent. independent.

Table 1.1
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Check Your Progress

1. Compare object oriented and procedure oriented programming paradigms.
2.  Give some differences between java and .net.

3.  Make a list of founder of top object oriented programming languages.

1.5 BASIC CONCEPTS OF OO APPROACH

Earlier programming was restricted to procedure oriented programming
but it was sufficient to solve the all real world problems. Because many problems
were dynamic in nature so we need a different approach. In this approach, the
major requirement is to focus more on data as compared to procedure because
procedure will be different in different scenarios. That’s why object oriented
approach was developed.

In this approach we use objects which may be any instance. For Example any
chair, table, student, school, hospital etc. may be an object. There may be multiple
objects of one category. But each object of one category has some common fields
for example if we have multiple students, all of them will have name, roll number,
age etc. And their values may be different. So an object can be considered a
"thing" that can perform a set of activities. The set of activities that the object
performs defines the object's behaviour.

Object-oriented programming attempts to provide a model for programming
based on objects. Object-oriented programming integrates code and data using the
concept of an "object". In object oriented approach data and functions are not
freely moved as they were moving in procedure oriented programming. We need
this kind of restriction so that we may run a complicated and lengthy problem.
Besides movement, data and functions may also not be directly accessible
anywhere. Addition to this, one concept may also be reused at other places to save
the time.

Here are some features of object-oriented programming approach: Class, Object,
abstraction, encapsulation, data hiding, polymorphism and inheritance.

Class : A class is a structure of making a user-defined data type which holds the
entire set of data of an object. So, a class is basically a blueprint or a template of a
set of objects which shares some common properties and behaviours. We can also
say that a class is a collection of similar type of objects. Class is the collection of
data members and methods.

Object : Objects are the basic identifiable runtime entities in object-oriented
programming. Objects may represent a real-world entity like a person, a car, a
place, a house etc. For instance, we can say ‘car’ is an object which has some
special characteristics like the ‘number of gears’, ‘colour’ etc. and it also holds






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































