


1. Introduction
The student had been asked to create a report discussing three individual topics to do with object-oriented programming. These topics are, firstly, the difference between ‘class’ and ‘object’. Secondly, the student will be discussing the term “data encapsulation” followed by reporting what interfaces are, their role in the subdivision of code through abstraction and also their impact on the process of developing code. Each topic of discussion will also provide some examples of code in order to illustrate it.

2. Object-Oriented Programming (OOP)
With object-oriented programming (OOP), it is important to understand what (OOP) is first and foremost. In simple terms, it is a style of programming in which focuses on the use of objects in order to build and also design applications, it is also used to develop numerous applications ranging from simple to complex. From games to mobile applications and also desktop applications to business applications. These days, the modern programming languages such as C# or Java follow the object-oriented approach.
Essentially, object-oriented programming enables a programmer to bigger issues. This is done by grouping the functions required and the values together in order to solve smaller related problems. 

2.1 Class 
A class is simply a set of instruction in order to build a certain type of object. It can be considered as a template or blueprint. A class is similar to a blueprint of a house. It defines behaviour and also attributes. A class should always user singular names, for example “Car” instead of “Cars” to avoid confusion. Within the class there are four sections such as attributes, constructors, properties and also methods. 
Attributes
In the attribute, the data that needs to be stored in order to solve the problem/problems should be specified. For example, a class for “Car”, one of the attributes would be “private string _color;”.
Constructors
A constructor is a special method that is called automatically when an instance of its class is created. Every class must have a constructor, as without this an object of its type would not be able to be created. For example, for a class called “Car”, the constructer would be “public Car(){ }”.
Properties
Properties are also a member of a class. It provides mechanism that is flexible for a class in order to expose private fields. Properties can be “read-only”, this implements a ‘get’ but not a ‘set’. A “write-only” which implements a ‘set’ but not a ‘get’  or “read-write”, this implements both get and also set accessors.
Methods
A method is similar to a function, it is a process that is related with a class. The behaviour of objects that are created in the class is defined by a method.
 A class does not occupy any memory space, this is the reason why it is only a logical representation of date. Here bellow is an example of a class:
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2.2 Object
In programming terms, an object is a self-contained component that contains properties and methods needed to make a certain type of data useful. [1] The properties of the object are what it knows, the method is what it can do. Object may represent a place, a person or any sort of item that the program has to handle. Once an object is created, the memory is then allocated for the class into the heap.
An object can be thought of as a model of process, concepts or anything that has some meaning to the application, it is a recognisable entity with some particular behaviour and characteristics. Here bellow is an example of the class declaration “Car” and the object that is created.
[image: ]

2.3 Difference between ‘Class’ and ‘Object’
The difference between a class and an object is conceptual and quite simple. First and foremost, a class can be thought of as an overview or a template for objects. It defines object properties, this includes a default value and also a valid range of values. The object behaviour or characteristics is described by a class. An object is an “Instance” of a class, also an object has a state in which all of the properties of an object have high values that is either defined by default settings or is explicitly defined by the programmer. 
If for example, the class was ‘Car’, it would have a colour, millage, make, model. It would have functions to make it move forwards, reverse back, break. In the example used, the class for the car is consider a model or drawing of the car, but not the car itself, it is a way for the programmer to explain how the car will look when they want to create it.  
Once the programmer executes the program (create new car), it will then create in memory an actual car object. So, the class is the blueprint and the object can be considered as an actual car. As real as it gets in a virtual environment.  

3. Data Encapsulation
Data encapsulation is simply the apparatus whereby the implementation details of a class are kept hidden from the user. [2] It is an OOP concept in which holds together a group of related functions, properties and also other members are all treated as a single unit. ‘Class’ is a great example of data encapsulation, this makes sure that the veracity of data is confined in the object.  Data encapsulation is concerned with three of the following:
· The combination of data and how it is manipulated in a single place
· The state of the object allowed to be accessed and modified through behaviours
· The way that the objects works to be hidden

There are many reasons for using data encapsulation, here are some of the main reasons data encapsulation and why:
1. Re-use of objects:  A programmer is able to use the same objects in different applications. Reason being, the programmer has combined the data and the way it is operated in one place.
2. Access to change the implementation of an object: If the public methods are kept the same, the way the object works can be changed without initially breaking the code that uses it. The best way to describe the object is as a “black box” to the code that calls it.
3. Stata of an object remaining legal: By forcing a private field of an object to be modified by using a public method, we can add code into the mutator or constructor methods to make sure the value is legal. [3] For example, if the object (person) contains a username as a part of its state. The username is then utilised to log into the application that is being built, the username is inhibited to a length of 8 characters maximum. 
4. Each object independence:  Coding error occur regardless of experience, if an object happens to be coded wrong and it causes errors, it becomes simple to fix and test the incorrect code because it is contained in one place. The object in the application can be tested independently from the rest. This can also be used in bigger projects.

[image: ]Here bellow is an example of data encapsulation:
















4. [image: ]Interfaces 
To begin with, interfaces are a sort of definitions that is similar to a class, although it mostly represents a contract between its users and also an object.  It can neither be directly instantiated as an object, nor can data members be defined. [4] It defines the capabilities, such as properties and methods, that should be available in a class. Here bellow is an example of a simple interface being declared:

When using an interface, it is required to insert the letter ‘I’ at the start of the name. Reason being is to differentiate it from a class name. When it comes to implementing an interface, it is done by inheriting of it followed by defining all the properties and also the methods that are declared by the interface. Here is an example bellow:
[image: ]
The impact of interfaces on the process of developing code is firstly, it reduces repetition of code. Interfaces declare methods by they do not implement it, this is exposed to a major issue. Reason being, any class that is implemented should implement the methods also, in effect, this means that a change of an interface can not occur once it has been used. For example, adding methods in the interface or removing methods would result to changing every class that uses it.
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5. Conclusion
Throughout this report, the student has discovered a series of software development design principles that can be implemented in an industrial environment, such as object orientated principles (OOP) which was developed, in a sense, to allow the user to think about complex problems in a way where individuals would be able to understand. What the student means by this is all things around us are considered as objects, every object has a property and some properties can even perform actions or even have actions performed on them. 
Secondly, the use of data encapsulation and how it is important in keeping the data together. Data encapsulation terminology can be confused with data abstraction. For example, using data abstraction the user may have a class called ‘Employee’, within the class there would be the employee name, salary, id, address. [5] Whereas data encapsulation, would group the employee details with the class (employee) identifying the relevant information and grouping the data together. Encapsulation no only concentrates on grouping the particular class, it also concentrates on providing a security for the data. For example, the user will not be able to access the details of employee within the employee class.
Lastly, the use of interfaces within an application is beneficial because it allows for a reduction repeated code which helps implement the DRY (Don’t Repeat Yourself) principle. Also, interfaces allow the user to be more abstract when referencing objects.
Over all, Object Oriented Programming has become a common way of programming because the style of programming is efficient and better. 
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;tati: void Main(string[] args)
Employee emp = new Employee();
emp.Employeeld = "#125";
emp.Firstliane = "Habib";
emp. Lastiame = “Huin’;
emp.Sex = "3

emp. Address = 358 Gower Road";
emp.Age = 22;
_empList.AddEmployee (emp) ;





