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ABSTRACT 
This paper describes structural concepts of object-oriented design: 
abstraction, encapsulation, inheritance, and polymorphism. 
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1. INTRODUCTION  
The concept of object-oriented design was first introduced with 
the Simula programming language in the 1960s.  However, the 
first programming language to be called “object-oriented” was 
Smalltalk in 1969.  Since then, the concepts of object-oriented 
programming, including data abstraction, encapsulation, 
polymorphism, and inheritance mainly, have been used to deepen 
the usability of powerful, modern languages. 

2. OBJECT-ORIENTATION 
Up until the concept of object-oriented programming, programs 
had been seen as purely structural, completing a list of 
instructions and the considering itself finished.  Introducing 
objects into the equation, more specifically, giving programs a 
way to methodically store data within themselves and defining 
discrete, reusable portions of code, gave programming languages 
a vast new horizon on which they could build. 

In object-oriented design, a program is a collection of objects that 
are a list of tasks (subroutines) which need to be performed before 
the program comes to a close.  Each object has the ability to send 
data, receive data, and perform specific operations within itself 
[1]. 

3. ABSTRACTION 
Abstraction is a concept that everyone does regularly; separating 
larger tasks into smaller, more manageable ones.  In object-
oriented programming, this can be achieved, for example, through 
casting an object to a related type, perhaps for more functionality 
or for protective means to hide functionality [3]. 

4. ENCAPSULATION AND 
POLYMORPHISM 
“All object-oriented languages that are based on classes depend 

on the class as the fundamental unit of modularity” [2].  To 
encapsulate is to seal or to keep hidden to inner workings of the 
class; an object has specific operations that can be used to 
manipulate messages or information contained within the object, 
but the rest of the program does not necessarily need to be aware 
of how these functions work, it only needs to know that they 
functionality is there. 

Similarly, related objects may have similar functionality, but one 
object may more specifically define the functionality.  For 
instance, many things may be able to speak(), but derived classes 
may implement this different; a cat would meow() and a dog 
would bark(). 

Polymorphism and encapsulation work hand-in-hand, as you can 
hide a more specific method by calling the parents method instead 
[2]. 

5. INHERITANCE 
Subclasses, which are things that inherit characteristics from a 
parent class, are what define inheritance.  Inheritance says that a 
child class “is a …” of the parent class.  For instance, a collie is a 
dog, therefore collie would be a subclass of dog and would inherit 
all the characteristics of a dog. 

Inheritance is known as one of the most useful and most 
problematic features of object-oriented programming. One of the 
previously larger debates (though it has diminished a bit with 
more recent languages) is whether multiple-inheritance should be 
allowed or not.  Many languages these days, such as Java, choose 
to disallow multiple inheritance directly (though there are ways to 
work around this) [3]. 

6. CONCLUSIONS 
Objects have redefined programming and made it much more 
versatile.  The additional baggage that comes with object-
orientation is little in comparison to the massive amounts of 
benefits that have come from object-oriented programming. 
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