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ABSTRACT  

Object oriented programming is the most popular 

programming paradigm in the current 

Information technology era. This paper focuses 

on in-depth Object- Oriented Programming 

paradigm, OOP modelling and design, features of 

OOP, benefits and challenges of OOP, and 

languages which follow OOP in recent times.  

This paper analyzes some of the most 

important technological innovations in object-

oriented software engineering in recent times. One 

of the most challenging jobs of software 

developers is to fit the development process in a 

specific architecture or framework or 

programming paradigms. This paper focus on 

advancements in Object technologies that include 

object cloning, class evolution, introspection and 

reflection, interfaces, global software development 

contexts, namespaces, query-able source codes, 

meta-model for generating design alternatives, 

magic methods, design pattern detection, auto-

active functional verification.  

This paper discusses current challenges 

and issues of implementing object-oriented 

paradigm in software development.  

  

KEYWORDS: Objects, Class, Object Oriented 

Programming, Software Engineering, Software 

Development.  

 

 

 

INTRODUCTION  

Programming paradigms are many styles or ways of 

structuring a certain programming language or 

program. Some programming languages have been 

developed with features and a particular paradigm 

that make this type of programming easier than 

others. Functions or procedures are the main 

emphasis of procedure-oriented programming. Data 

was not the primary focus of these programming 

paradigms. Thus, there was a good chance that the 

issue would not be resolved effectively. 

Data security was readily compromised and 

data was almost ignored in procedure-oriented 

programming. Object-oriented programming was 

able to overcome all of the disadvantages of 

procedural programming. 

The two primary ideas of the OOP programming 

paradigm are "classes and objects." Data is the main 

focus, followed by approaches. A computer 

programming paradigm known as object-oriented 

programming (OOP) centers software design 

around data, or objects, as opposed to logic and 

functions. Put more emphasis on objects in this 

programming than on logic or data. An object-

oriented program's structure also makes the 

approach advantageous for group projects and 

collaborative development. 

Binding data and functions that use it together such 

that only those functions can access the data is the 

main objective of object-oriented programming 

(OOP). OOP also offers the advantages of 

efficiency, scalability, and code reuse. 
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OOP Model:  

The main objective of object-oriented 

modelling and design is to learn how to apply 

object-oriented concepts to all the stages of the 

software development life cycle. Now a day, most 

of the programming languages follow the Object  

Oriented Programming paradigm. Object-oriented 

modelling and design provide a way of thinking 

about problems using models organized around 

real-world concepts. Object is the foundation of 

OOP, which combines both data and behaviour.  

The OOP model visualizes the elements in 

a software application in terms of objects.  

Purpose of Models:  

  

1. Before construction, a physical object 

must be tested.  

2. Communication with customers  

3. To improve the visualization  

4. To reduce complexity Types of 

Models:  

  

There are 3 types of models in object-

oriented modelling and design: Class Model, 

State Model, and Interaction Model. These are 

explained below.  

1. Class Model:  

The class model lists all the classes present in 

the system. The class model shows the details 

of the attributes and the behaviour associated 

with the objects. The class diagram is used to 

show the class model. The class diagram 

having three compartments, first is the class 

name followed by the attributes followed by 

the functions or the methods that are associated 

with the object of the class. The main goal in 

constructing a class model is to capture those 

concepts which are important for application 

from the real world.  

2. State Model:  

State model shows those aspects of objects 

concerned with time and the sequencing of 

operations – events that mark changes, states 

that define the context for events, and the 

organization of events and states. State 

diagram focuses on actions and events which 

become operations on objects in the class 

model. State diagram shows the state model of 

an application.  

3. Interaction Model:  

Interaction model is used to show the various 

interactions between objects. It describes 

how the objects collaborate to achieve the 

behaviour of the system as a whole. The 

following diagrams are used to show the 

interaction model:  

 ○  Use Case Diagram  

 ○  Sequence Diagram  

○  Activity Diagram 

Programming Language:  

Programming language is a system of writing a 

computer program, it consists of syntax and 

semantics. It is a set of instructions to communicate 

with Computer. There are a number of ways to 

classify programming languages.  

1. Procedural Programming Language  

A procedural language follows a sequence 

of statements or instructions in order to 

achieve a desired output. Each procedure 

consists of a series of instructions or steps. 

E. g. C, C++, Pascal, etc. 2. Functional 

Programming Language Functional 

languages focus on the output of 

mathematical functions and evaluations, 
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rather than execution of statements. Each 

function–a reusable module of code–

performs a specific task and returns a result. 

E. g. Scala, Haskel, etc.  

2. Scripting Language  

Scripting languages are used to automate 

repetitive tasks, manage dynamic web 

content, or support processes. E. g. Ruby, 

Python, Node Js, etc.  

3. Logic Programming Language  

A logic programming language expresses a 

series of facts and rules to instruct the 

computer on how to make decisions. E. g. 

Prolog, Absys, Datalog, etc.  

4. Object Oriented Programming 

Language  

In OOP language, everything is designed 

around class and object format. Object is 

used to bind data and methods together. It is 

an instant of class data type. Objects can be 

reused in the same program or in another 

program. OOP is used to implement real 

world entities by using OOP concepts like 

inheritance, polymorphism, abstraction, 

etc.  

E. g. C++, Java, Python, Ruby, etc.  

 

      Features of OOP: 

       The key features of Object-Oriented 

Programming (OOP) are encapsulation, inheritance, 

polymorphism, and abstraction, which promote code 

reusability, modularity, and maintainability 

 

 
      

1. Classes & Objects 

A class is a logical entity. It can also be 

defined as a blueprint of an object. It is a 

bunch of methods and variables. It is the 

basis of OOP. A class contains a skeleton of 

the object and does not take any space in the 

memory. Class determines how an object 

will behave and what the object will contain. 

An object is a basic unit in object-oriented 

programming. An object 

contains data and methods or functions that 

operate on that data. Objects take up space in 

memory. 

Thus, instead of defining these similar data 

and functions in different objects, we define 

a blueprint of these objects which is a class. 

 

 

 

contains data and methods or functions that 

operate on that data. Objects take up space in 

memory. 

Thus, instead of defining these similar data 

and functions in different objects, we define 

a blueprint of these objects which is a class. 
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2. Abstraction 

Abstraction is the process of hiding 

irrelevant information from the user. It is a 

technique that relies on the separation of 

interface and implementation. 

Using abstraction in programming, we can 

hide the low-level details of the 

programming constructs that define the 

underlying logic, which in turn simplifies 

and streamlines the development process. 

By using abstraction in our application, the

  

3. Encapsulation  

Encapsulation is the process using which 

data and the methods or functions operating 

on them are bundled together. By doing this, 

data is not easily accessible to the outside 

world. In OOP we achieve encapsulation by 

making data members private and having 

public functions to access these data 

members. 

 

 

                                              

Fig. No.3  

4. Inheritance 

Using inheritance objects of one class can 

inherit or acquire the properties of the object 

of another class. Inheritance provides 

reusability of code.  

As such we can design a new class by 

acquiring the properties and functionality of 

another class and in this process, we need not 

modify the functionality of the parent class. 

We only add new functionality to the class.  

  

  

  

  

  

  

 

 

 

 

 

   

                 Fig. No.3  

 

5. Polymorphism 

Polymorphism means many forms. 

Polymorphism is an important feature of 

OOP and is usually implemented as 

operator overloading or function 

overloading. Operator overloading is a 

process in which an operator behaves 

differently in different situations. 

Similarly, in function overloading, the 

same function behaves differently in 

different situations. OOP supports 

dynamic binding in which a function call 

is resolved at runtime. Dynamic binding 

is implemented by using method 

overriding or virtual function. In Java 

Programming, Runtime polymorphism is 

achieved by using the concept of method 

overriding. 

 

  Book Class 

    Book2 
    Book3      Book1 
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6. Message Passing 

In OOP, objects communicate with each 

other using messages. When objects 

communicate, information is passed back 

and forth between the objects. A message 

generally consists of the object name, 

method name and actual data that is to be 

sent to another object. 

Languages which follow OOP: 

1. Complete/ Pure Object-Oriented 

Language: 

Pure or complete Object-Oriented 

Language are fully supported or have 

features which treat everything inside a 

program as objects. It doesn’t support 

primitive data types (like int, char, float, 

bool, etc.). Programming languages are 

considered as pure when these languages 

treat everything as class and object format. 

E.g. Simula (Simulation Language) is 

credited as being the first object-oriented 

programming language. But some 

programming language concepts are paired 

with OOP. 

 

 

 

2. Partially Object-Oriented Language: 

Programming languages support for 

procedure oriented as well as object-

oriented programming. These are known as 

Partially object-oriented programming 

languages. Some OOP languages support 

the use of built-in primitive data types, so 

we can call these as partially OOP 

languages. 

Benefits of OOP:  

● OOP is faster and easier to execute  

● OOP provides a clear structure for the 

programs. 

● OOP helps to do programming on the basis 

of concept DRY (“Don't Repeat Yourself"), 

and it makes the code easier to maintain, 

modify and debug  

● OOP makes it possible to create full reusable 

applications with less code and shorter 

development time  

● Reduce the number of codes a programmer 

needs to write  

● Reduce the cost of software development  

● Improve the maintainability  

● It provides the security  

 

Current advancements in OOP: 

The advancements in Object 

technologies that have been analyzed in this 

paper in following table, 

Sr. 

No

. 

Advancement of 

OOP 

Description 

1. Object Cloning It is a process to copy one 

object to another. It creates 

exact copies of objects. 

 

  
  
  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  

  

Static   
Polymorphism,   
Method   
Overloading   

Dynamic   
Polymorphism,   
Method   
Overriding/   Virtual   

Runtime   Compile   Time   

Polymorphis

m
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2. Class Evolution Execution of classes in OOP. 

3. Introspection 

And Reflection 
Reflection is the ability of a 

program to manipulate as data 

something representing the 

state of the program during its 

own execution. 

4. Interfaces It is a reference type in Java. 

used for implementation of 

multiple inheritance. 

5. Global Software 

Development 

Contexts 

Global software 

development (GSD) 

contains different context 

setting dimensions, which 

are essential for effective 

teamwork and success of 

projects. 

6. Namespaces Namespaces help you to 

more effectively manage 

your code base by 

compartmentalizing various 

libraries and classes 

according to context. [15] 

7. Query-Able 

Source Codes 
It is an advancement in 

object-oriented software 

development processes 

where source code encodes a 

query-able and modifiable 

model of the applications 

and is utilizable by IDEs in 

these aspects. [16] 

8. Meta-Model for 

Generating 

Design 

Alternatives 

A meta-model is an explicit 

model of the constructs and 

rules needed to build 

specific models within a 

domain of interest. 

9. Dunder or Magic 

Methods 

Dunder or magic methods 

used in Python, the methods 

having two prefix and suffix 

underscores in the method 

name. Dunder here means 

“Double Under 

(Underscores)”. These are 

commonly used for operator 

overloading. 

10. Design Pattern 

Detection 
Detecting well-known 

design patterns in object-

oriented program source 

code can help maintainers 

understand the design of a 

program. 

11. Auto-

Active 

Functiona

l 

Verificati

on. 

Auto-active Functional 

verifiers are OOP concepts 

that provide an 

intermediate level of 

computerization(automatio

n) between fully automatic 

systems and the interactive 

users supply code with 

annotations as input while 

benefiting from a high 

level of automation in the 

back-end.[17] 

 

 

https://www.geeksforgeeks.org/python-programming-language/
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Challenges and Issues of OOP: 

Software development is a complex process that 

can often be unpredictable. For every project, the 

software development team faces new problems 

and solves that. Software developers are immune 

to software development challenges. Today the 

software development team develops software for 

new problems. They started developing software 

from scratch. Different libraries and frameworks 

are chosen for different parts of the system. 

● One of the most challenging jobs of 

software developers is to fit the 

development process in a specific 

architecture or framework. 

• Software development teams face 

new problems, so it is very 

complicated to fit the software 

development process in a specific 

framework or architecture. 

● To implement the specific programming 

paradigm.  

This paper focuses on current 

challenges of implementing object-

oriented paradigms in 

software development. 

1. Object-oriented languages 

create an implicit environment 

that they carry 

around with them. 

2. The diamond problem  

Inheritance is a very famous 

concept in OOP, where we can 

take properties of one class and 

transfer it to others. But the 

problem is mixing the 

properties of two different 

classes. 

3. The hierarchy problem 

 We don't think of object-

oriented programming without 

hierarchy. The most difficult 

task is to establish proper 

Actually, you’re dealing with a 

bunch of similar properties. 

4. The reference problem  

We could use clusters of 

properties, and inherit, extend, 

or override properties as 

needed. By clustering all these 

things, that would be a bit 

messy, and we need an 

accurate representation of the 

problem at hand. 

 

CONCLUSION 

This research focused on basic concepts of Object- 

Oriented Programming. This paper starts from 

procedure 

oriented and object-oriented programming concepts, 

after those covers object-oriented modelling 

concepts. We have covered the OOP features such as 

Classes, Objects, Encapsulation, Polymorphism, 

Inheritance and Abstraction. By the use of that OOP 

features projects can be developed in an efficient and 

better way. 

This paper covered benefits and challenges 

of implementation of Object-Oriented Programming 

in software development. The current trend of 

software development is to meld the process of 

software development as per the customer 

requirements. Feature of this research is to overcome 

the challenges and issues of OOP in software 

development. 
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