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Introduction
For Advanced Software Development, the student has been given an assignment to create a report. This report will consist of details about Object Oriented Programming, including, purpose of this is to solve and complete algorithms of different data structures to figure out given problems. However, the student will need to design and create Object Oriented applications to be able to achieve this. There will be two parts to this assignment a written report and coding. 
For the report the student will be explain what a class and object is, what the term ‘data encapsulation’ means and in detail the interfaces and their impact developing code.

OOP
[bookmark: _GoBack]‘Object oriented programming is an approach to software development in which structure of the software is based on objects interacting with each other to accomplish a task. This interaction takes the form of messaged passing back and forth between the objects. In response to a message, an object can perform an action’. [2]
Part One
The differences between a class and an object
Class
In object-oriented programming each class is needed to collect data as well as methods together as a single unit. Each class will only be needed to be declared once. A class also identifies as a construct where it encapsulates a bunch of variables and methods. However, an object portrays as an illustration of that class.
Therefore, a class is essentially a data structure/ blue print for creating objects, Class is the keyword for user defined objects, this defines the purpose of a future object. An instance is used to define a specific object created from a certain class.  Classes are created to use for new objects and help inheritance which is very important a major key in an object orientated programming and a way of reusing code. 
An example of a class would be using a bus that can be the template for many other bus instances. For a bus there can be three instances coach, double decker, tour bus. So, a new class will be named Buss this will structure a buss object to keep information about the buses model, how many passenger’s, the route, speed etc. with classes you can define many types of operations, or methods that can happen on a buses object, such as a buss may define an accelerate method, that would then update the speed of the car object. 
However, when making a class there’s a pattern that needs to be followed like the following; 
class ClassName
{
      // Attributes
      privatetype_attributeName;

      // Constructors

      // Properties

      // Methods
}
ClassName: Name of the class
Always use singular names e.g. train, not train’s





These four areas of the class need to be labeled with comments. 


 


The data which needs to be kept stored to figure the overall problem or any sets of problems first. As you can see the box above there’s an attribute added. Type can stand for string, double, int etc. the attributes will need to be given the correct term names such as if the class was bus, then the attributes would be:
· _model 
· _totalPassengers 
· _busRoute
These are correct terms for a bus, the student has learnt that classes don’t contain any values only objects do. However, when naming your class, it is essential that you don’t name them wrong for instance, class would be train not trains this needs to be put in order to avoid any sort of confusion. This is explained in the picture box above. 
Constructors 
[image: ]This technique for constructors is to be able to create new objects. An example of a constructor would be:
The above picture is a constructor for creating employees. This allows the student to create objects specifically for the console project. Constructor that belongs to a Class is Pseudo-method, that does not return type. A constructor will prepare the memory, that is situated for the object, where required fields are stored. The constructor will need the keyword ‘New’ this is to set and allocate memory for a new object in a stack or heap. Relying on if object is a value type or another being a reference type, this will set again to null. Constructors or it may be a chain of constructors, formed, will at the end return a reference to the newly created object.
An example of this from the student would be if a constructor of a class is called cat, the memory will be initialized, in need of the newly created object of cat type. This is known as situated in the dynamic memory. [4]
A step to step guide would be 
· Memory is created and initialised. 
· The fields, if needed are allocated with their default values for their appropriate type. 
· When the user has successfully created this, the constructor will give back (return) a reference to this. Which will therefore, be given to the variable myCat from class type cat. 



Properties 
For properties this is a given way of initializing the behaviors of the particular class. Essentially, the specific value of the behavior is preserved in the required fields of the object. Which is familiar to the fields, a property can be held given by the certain object to enable to being shared with other objects [4].

Methods 
A method is a simple part of a program, this will help decipher any problems initially take parameters and return with a result. Methods embody all data conversions that a program will do, to fix any particular task. Methods will have all knowledge of the program. Thus, it is why methods will be a base unit for the entire program. More so, this gives the student an opportunity to simple block, build huge programs, which will help solve any complex problems given. 




Object
An Object is a load of software consisting of variables and related methods. They are used to describe real world objects, such as an example for this would be a baker would like to record information on the cakes being made by the bakery machine. To create an object representing the bakery machine you can call the object ‘cakeMatchine’ and you would need to code it like this:
OBJECT CREATION
Staic void Main(string[] args)
{
    CakeMatchine machine = new CakeMachine();
}








If the scenario was to change and it was for a book, essentially if the variable (object) is passing one or more argument values as a common separated list. So, it can be a value or a variable name. 
OBJECT CREATION 
static void Main(string [] args)
{
     Book book1 = new Book (“mind body spirit”, “Rosie’s Books”);
}








OBJECT CREATION 
static void Main(string [] args)
{
     Book book1 = new Book (“value1”, “value2’);
}







In reality objects have two main elements these are characteristics, everyone has a state and all have a behavior. Some examples of this would be, a bird has state (name, breed, hungry, color) and birds have a behavior (pecking, biting, flying).
However, the student has noticed you can symbolize real life objects using software objects. This means if the student wanted to include her pet bird (real object) she can include this into her software object to create an animation program for a game.  Below is an example of a software object for a bike.[3]

[image: ]








The term “data encapsulation”
Referring back to software objects, the student has used her knowledge and has learned the object hoards states in fields, for the student this would be variables as she has learnt in her lectures. This then presents the behaviors through methods, for the student this would be functions taught in lectures. The methods that are performed on an object’s inner state and deliver as the primary mechanism for object to object communication. Therefor, by disguising the inner state and making all the interactions to be appointed through an object’s method is then known as ‘data encapsulation’, to the student’s knowledge this is an essential principle of object-oriented programming. 



The student has provided an overall summary, briefly on data encapsulation of what she has learned; 
· Users can group data together, this is an equivalent to creating a database table structure with fields. 
· An identity is a particular set of functions for changing it. 
· The terms “disguise/ hide it”, is a mechanism to have access to hold a boundary for limited values that can be changed. 
Data encapsulation also enables multiple entities in the real world to be created, to remember this the user thinks about databases because this is also the same as rows in a data base. Some examples of this are;
· Each character in a game has their own score, lives, and number.
· Each machine has their own serial number, model number and price. 
· Every business has employee number, unique name and address. 
· Every fruit has, operation date, unique name, nutrition value. 
Encapsulation is a big part of OOP. This is also known as ‘information hiding’. In C# an object will need to give users with only key information for manipulation, without internal detail. An example would be a receptionist will only have knowledge on his/her computer, e.g. mouse, keyboard etc. all other information or detail will be hidden behind internally. The receptionist will have no knowledge about the inner information. This is because to the receptionist is isn’t important for him/ her. In programming language, the properties and methods will be hidden. 
[image: ]An example to show how to keep hidden methods, which the class user will not have to be familiar with and is only internally by the creator of the class.
This is an example the student has found. The abstract class which will then define the public actions of cats [5].





Interfaces and their impact on the process of developing code. Specifically, their role in the subdivision of code through abstraction

For C#, interfaces can be considered as a syntactical contract. All the classes in the program inherit the interface. 
Interfaces are used to create definitions of functionality which must then be declared in classes that implement it. [1 ] In development teams, this can be beneficial as one team member can do the interfaces to tell what the base classes need to do, whereas the other team member can implement it.
The use of interfaces allows the user to input behavior in a class coming from various sources. The interface simply defines the ‘what’ part of the contract, whereas the ‘how’ part of the contract is defined by the deriving classes. Interfaces in general define the events, methods, and also the properties. The deriving classes are responsible to define the members, this usually gives assistance when it comes to providing a typical structure that would be followed by the deriving class. 
With C# language an interface is defined as a given role for a group of abstract actions. Therefore, it gives a definition of what type of behavior a specific object must illustrate, by not specifying why this characteristic should be implemented.[5]
Declaring interfaces
The interface name should always be a valid C# identifier name, this is similar to a declaration of a class. By default, the interface is public. As you can see bellow, the name of the interface begins with a capital.
[image: ]Within the interface are the members.

[image: ]Implementation of “IRecipt” interface










Conclusion

In conclusion the student has learnt C# language and the fundamentals of OOP. The student has learnt about classes and objects, data encapsulation and interfaces and inheritance, as to why they are very important to an individual learning a new program. The student has also gained knowledge about how C# and how to create a Console Based Application. The student however, now knows more in depth about C# and how complex the program is and the basic rules for OOP (Object Oriented Programming). 
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Abicycle modeled as a software object.
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[ public class Recipt : IRecipt {

private string transaction;

private string date;

private double amount

= public Recipt() {
transaction = " ";

date = " "

amount = 0.

i
= public Recipt(string ¢, string d, double a) {
transaction =
date = d
amount = a
1

= public double getPrice() i
return amount;

)

= public void showTransaction() (
Console.WriteLine ("Recipt: (0}7, transaction) ;

Console.WriteLine ("Dace: (037, date) ;

Console.WriteLine ("Bnount: (0)7, getAmount()
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public Employee(string employeeld, string firstName, string lastName,
{
if (Istring.IsNullorEmpty(employeeld))
EmployeeId = employeeld;
else
EmployeeId = Program.employeeList. GetNextEmployeeID();
Firsthame = firsthame;
Lasthame = lastName;
Address = address;
Sex = sex;
sge = age;

string address,

string sex, int age, bool pictaken, bool badgeIssued, Vehicle vehicle)




