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What is Object-Oriented Programming?
Object-oriented programming is a programming style which implements the use of ‘objects’ to build applications. OOP is used to develop lots of applications with varying complexity and purpose. Developers may choose OOP for the development of their application as when implemented correctly, the maintenance and upgradeability of the application can be made easier. This report will cover the basic concepts of object-oriented programming. [1]
[bookmark: _Toc40377220]Classes and Objects
In object-oriented programming classes are similar to datatypes such as integers and strings, however it is defined by the programmer, as opposed to the programming language itself. A class consists of Members and Methods, which will define how the class will be used. Class members represent the data stored by the class and the ways that the data can be manipulated. Members can be of a large variety of types including constant values and properties, which can be public or private. Private members or Attributes are not accessible by the main program, unless done through defined Methods. Methods initiate actions which are defined by the programmer, these actions can be any level of complexity. Below is an example of a simple class definition, written in C# (Figure 1). 	Comment by Author: Classes are very well described here, well done!
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[bookmark: _Ref38220113]Figure 1 Simple Customer C# Class
An Object is an instance of a class, these objects reference the class members and methods, and are created using the Constructors set out in the class. An object uses memory when created whereas the class does not, this is because the object is a physical instance. Multiple objects can be declared, as opposed to classes which are only declared once, in the same way multiple integer variables can be declared. Below is an example of declaring objects in C# (Figure 2). Methods/functions declared inside of the class declaration can be accessed by the object, such as the constructor. [2]	Comment by Author: Good point	Comment by Author: I’d have been tempted to use “” for physical instance
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[bookmark: _Ref40276737]Figure 2 Simple Object Declaration
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Data encapsulation in object-oriented programming is a concept in which a group of properties and properties and functions are treated as a single unit. The Class is the most prominent example of Data Encapsulation.
the purpose of encapsulation is to hide the workings of an object so that these workings can be altered later without affecting the entities which use and interact with it. These changes could include optimisation or debugging. In the figure below, the price is being output by the “getTotalPrice” Method defined in the Shopping Cart Class. When the getTotalPrice method is implemented into the main program, it will not need to be changed if the underlying method is changed in the class declaration (Figure 3). [3]
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[bookmark: _Ref40376786]Figure 3 - Data Encapsulation Example
[bookmark: _Toc40377222]Interfaces and abstraction
Abstraction is another important concept in object-oriented programming. Abstraction hides details in the design level of the program, it is used to hide unwanted details but provide essential ones. [4]
Interfaces are a way of defining the functionality that a class which uses it must provide. An interface is used when the same functionality is required in many places, but the type of data interacted with is varied. For example, copy and paste with text and images. Interfaces do not define what these functions will do, however it is good practice to use comments to give a description of what the methods should do, it will only act as an enforcement for the methods to be implemented in the design stage. [5]	Comment by Author: Good explanation, again this section would have benefited from a discussion of the importance of interfaces.

References

[1] 	I. K. Eugene Kindler, “Object-oriented simulation of systems with sophisticated control,” International Journal of General Systems, vol. 40, no. 3, pp. 313-343, 2011. 
[2] 	K. Bruce, Foundations of Object-Oriented Languages, London: MIT Press, 2002. 
[3] 	D. Braunschweig, “Encapsulation,” Rebus Community, [Online]. Available: https://press.rebus.community/programmingfundamentals/chapter/encapsulation/. [Accessed 14 May 2020].
[4] 	C. Singh, “OOPs in Java: Encapsulation, Inheritance, Polymorphism, Abstraction,” BeginnersBook, [Online]. Available: https://beginnersbook.com/2013/03/oops-in-java-encapsulation-inheritance-polymorphism-abstraction/. [Accessed 14 May 2020].
[5] 	R. Kay, “Mastering OOP: A Practical Guide to Inheritance, Interfaces, And Abstract Classes,” Smashing Magazine, 27 November 2019. 




image1.png
class Customer

Ilprivate Attributes
private uint _customerID;
private string _name;

private string _address;

//public Properties
public uint CustomerID {

i get { return _customerIn; }
i set { _customerID = value; }
1

public string Name {

get { return _name; }

set { _name = value; }

¥

publlic string Address {

i get { return _address; }
set { _address = value; }

i

//Constructors
public Customer() : this(0,"default”,"default”) { }

public Customer(uint id, string name, string address)
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class Program
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static void Main(string[] args)

Customer customerl = new Customer(1,
Customer customer2 = new Customer(2,
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class Program

{

static void Main(string[] args)
{
! Product productl = new Product("Kettle", 25.00f);
ShoppingCart Cart = new ShoppingCart();

Cart. AddItem(product1);

Console.WriteLine(Cart. getTotalCost());





