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[bookmark: _Toc32784400]Introduction
The following report will contain the differences between a class and an object with code examples from the application that has been created with annotations to help explain the difference between both. The term data encapsulation will be explained and again using annotations. In the final part of part one section there will be an explanation of interfaces and their impact of the developing process and the affect in subdivision code using abstraction. Following on from this will be an extensive testing section with screenshots from the table creating for this testing phase.


[bookmark: _Toc32784401]Part One
[bookmark: _Toc32784402]Object Orientation Programming
Object Orientation Programming is a programming model that is used for sorting software design around data and objects rather than the standard approach programming. OOP focuses on the data that the objects developers want to create and how they want to manipulate. The Object Orientation Programming approach is about identifying and breaking smaller problems within the whole problem and then approaching those problems first by using classes and objects to solve each problem and then bringing it all together.


[bookmark: _Toc32784403]Classes and Objects
Within the application that has been created, both classes an object’s have been used. Both classes and objects are different, but they rely on one another to function. 

[bookmark: _GoBack]A class is where you store the structure of the object. Rather than creating an objecting by writing the code in the main file which is not efficient as it is much harder to debug, you give it it’s own file, a class where the file is dedicated to one purpose and that is to create the object you wish to create. As written about in the book “Head first C#” by Andrew Stellman and Jennifer Green, “A class is like a blueprint for an object” [1].  Referring back to the efficiency a quote from the same book, “If you wanted to build five identical houses in a suburban housing development, you wouldn’t ask an architect to draw five identical sets of blueprints. You’d just use one blueprint to build five houses.” Within a class you store the attributes or otherwise known as variables that you will use to create the object. Within the class you will also have a method which will contain the function to carry out the process you intend on the class doing. An example of a class can be seen in the screenshot below. This class has been created to search the staff that has been entered. The screenshot below shows the different aspects of a class. The screenshot below is of the SearchStaff.cs class file that has been used in the application. The annotation marked “1” is of the variables that have been declared. In this case is it creating the variables that the staff list will use to store all the staff details. The second annotation is of the constructor used. A constructor is called when the class is called within the main so this is where the data once entered will be stored. The final annotation of this screenshot is of the method which is the function that the class will carry out when called upon in the main program file. As you can see the first method refers to the data being entered. This function makes sure that when the user is entering the staff details that it is added to the list so that it is stored within the application and can be accessed in the search option in the menu. The second method in the class is the method that is used when searching for the staff details. The functions will both be executed in the main program file when called.  
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An object is what you will call in the main program file. From a class, you can create as many objects within the program as you like. The object is just the output of all the code that you have written within the class. The class is the set of instructions and the object carry’s out the instructions that can be seen by the user. The screenshot below shows the classes being called. When the object is added to the program file, the program will store it in the computer’s memory so that it can be loaded on request. “When a computer program creates an object, it lives in a part of the computers memory called the heap” [1].  
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The first screenshot above is where the objects are created from the class files storing the instructions for these objects. At this point they don’t do anything. They now exist within the program but don’t carry out their functions until the methods are called upon which can been seen in the second screenshot. The second screenshot above has the code that calls upon the objects in the staff search file. Annotation “1” is the line of code that is used to add the details that have been entered by the user to the staff details list in the staff search class. The first line of code activates the list of questions the user will be faced with to enter the details required by the company which then are stored in the list explained above. 

The second annotation is of the search method in the staff search class. Not only is the staff search class object activated but it refers to a specific method to be run which is “searchStaff”. The program then knows to go to the staff search object and run the “searchStaff” method to find the details and then looks for the function “LookUpStaff()” from the staff details folder where the data once added is stored which this function accesses and prints out on request.
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[bookmark: _Toc32784404]Data Encapsulation
Essentially, data encapsulation is a class. Data encapsulation is where data and a method are wrapper up and contained in a single file. Data, variables and methods that are related to an object and encapsulated within a class. This is used to hide and keep variables hidden away so that others cannot access your code, for example making a variable private. The screenshot below is an example of this. This approach is taken for security reasons, a quote from c-sharpcorner.com on this, “Hide the data for security such as making the variables private and expose the property to access the private data that will be public” [2].
[image: ]

The data that is then encapsulated within the class cannot then be accessed outside the class which means that the code cannot be messed with. To allow the object to access the private variables a public function is created to allow this. “Access to these private data members is provided via public assessor functions.” This is a quote taken from the chapter in “Object-Oriented Programming in Computer Science” called “Encyclopaedia of Information Science and Technology, Fourth Edition” [3]. These methods are created because “Objects do not have permission to know the implementation details of others” [3].


[bookmark: _Toc32784406]Interfaces
An interface is a contract and is very similar to a class other than an interface is always public. An interface can contain properties, events and methods. An interface will only contain the declaration of variables, the implementation of these variables will be given by the class that implements the interface. An interface states what a given class must do not how the class goes about carrying out this event, “Interfaces specify what a class must do and not how” [4]. An interface will help define a contract within the application you are creating and other objects that are contained within the overall program. An interface can be used to collect and store objects that have been created within the program. Just as you can use call upon an object that is defined as a class you can also reference to said object in the main program file as an interface. This benefits abstract classes as if there is a cluster of objects for example car, van and a motorbike, having an abstract class for vehicles to store the details that all the variables that all of these vehicles would share and then having classes for each vehicle to be able to define the attributes that are specific to a particular vehicle. An abstract class is created to be inherited by a sub class or an interface.  For the variables that each of these vehicles will share and interface can be created to store these variables then in abstract classes store the attributes that are specific the individual vehicles. “Abstract classes are similar in many ways to interfaces except that they can contain code and data” [5]. Essentially, an interface will decide what an object will show within a program but will not state how the object goes about showing what has been stated.

[bookmark: _Toc32784407]Testing
The screenshots below are of the testing that have been completed in order to check the functionality of the program that has been created. Testing has been carried out on each of the option in the menu. The first option is for creating members of staff, the second option is for searching for the member of staff details, the third option is for printing out the staff badge and the fourth and final option is to close the program.
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The screenshot above is of option one of the menu (creating staff) all the testing in this section passed other than test 4,6, 13 and 14. Test 4 was entering a number in the first name and the expected result was to re-enter first name but this was not the outcome, the program accepted this name. Test 6 was the same but for the surname and again the same result came out. This can be seen in the screenshots below. Test 13 and 14 were both related where true or false were not entered correctly. The expected output was to be asked to re-enter the answer, but its actual outcome was that it crashed the system.
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As you can see from the screenshots above the rest of the tests that were performed all based.
[bookmark: _Toc32784409]Conclusion
To conclude, overall, I am happy with the way that my program has turned out. The research that I carried out to be able to complete has really allowed me to complete this work to a much higher standard. If I was to do this project again, I would change the way I have done a few things. I would focus a lot more on the validation aspect. I would first off start by fixing the tests that my program didn’t pass on. This would make the program on the whole much more solid and would mean the data being entered is more valid. To tidy up my code, I would add the validation in my main to one of my classes to keep the code to a minimum in the main program file. I would research more on interfaces to use that as the menu in my main program or to help with the staff vehicle process. I feel that I would need to research this a lot more as my knowledge level isn’t to that standard at this moment in time. Overall, I am happy my program and the outcome of this module.
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public void Search(string menu)
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