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1) [bookmark: _Toc32794619]Introduction
In this brief, the aim is to describe various acts and functionality of code. First off, the difference between a class and an object must be clearly identified and explained. Following on from this, the term data encapsulation, must be described and explained, as well as the impact of interfaces in coding when developing code.
2) [bookmark: _Toc32794620]Class and Objects
Both classes and objects are essential parts of OOP (Object Oriented Programming) but do have their differences.
 A class in its simplest form is a blueprint or template created for defining objects. An easy way of remembering it, is that an object is almost like a child of a class, making the class a parent. For example, you could have a class called ‘mobilePhone”, and the objects that come from that class might be ‘samsung’, ‘apple’, ‘huawei’ etc. A class is also responsible for identifying and delegating the types and names of objects. Inside the class you would find the attributes, constructors, properties and methods that make up the object. Robert Plante from Gamasutra gave his interpretation on classes, “Succinctly, a class is whatever you want it to be. At its most basic level, a class is an object that you define yourself. What a class does is entirely up to you, but you will want to put some thought into constructing it to make sure it behaves as you intended.”
Peter Norvig gave a brief overview on what an object is in this quote [1], “Briefly, objects are modules that encapsulate some data and operations on that data”. An object in its simplest form is what results from the creation of a class. Compared to the class, objects have a different from of existence from a class, as a class has a logical existence, along with the fact that objects can be called multiple times in a programme where a class only gets declared once. Objects allocate memory differently to classes too. Objects take memory when the user declared or creates an object, where classes doesn’t take any memory when created. Robert C Martin gives tips on how to name classes appropriately in his book “Clean Coding” as seen in this quote [2], “Classes and objects should have noun or noun phrase names like Customer, WikiPage, Account, and AddressParser. Avoid words like Manager, Processor, Data, or Info in the name of a class. A class name should not be a verb.”
3) [bookmark: _Toc32794621]Data Encapsulation
In the book, Head First Object-Oriented Analysis and Design: A Brain Friendly Guide to OOA&D, the authors Brett McLaughlin, Gary Pollice and David West give a brief description of encapsulation, [3]“Encapsulation allows you to group your application into logical parts”.
Data Encapsulation is the process of hiding the details that sit inside a class from the user, it is because of this that Data Encapsulation is also sometimes referred to as Data Hiding. Just like with Classes and Objects, Data Encapsulation is another fundamental part of Object-Oriented Programming.
When the details inside a class are hidden, it means the user of the code is restricted to what they can do with the hidden details/code, and the way to deal with this is by creating and running functions that sit inside the class, which are called Methods. These Methods give limited access for the information to be written and read and are typically called Getters and Setters. As the names imply allows the user to get the attributes, and the setter allows the user to change it. The Methods are also totally controlled by the user, but this level of control must be measured to make sure the methods aren’t overly restrictive or too flexible. This hiding of the data/details/code from the user is the primary thinking behind what is called an abstract data type. There are different levels to encapsulation, and this is outlined well by David Bolton from ThoughtsCo in the screenshot from his post on their website below [4]:[image: ]
Data Encapsulation is vital to code mainly for the security advantage it offers over the data used. Data should pretty much always be restricted, private or protected, as this protects objects from unauthorized access by clients. Encapsulation also allows access to a level of security without revealing the information of the level below the level being viewed. 
Other advantages that Data Encapsulation offers is that it makes applications easier for users and programmers to understand, it reduces human error when coding and makes the testing and fixing of errors easier to do.

4) [bookmark: _Toc32794622]Impact of Interfaces
The role of an interface is to act as a contract that must be upheld by a class. They identify and define what data and details are to be contained in a class, like methods and properties. They are used to control the behaviour that objects have, bit not how they should be used. This means that the interface governs over what the methods are, as well as what arguments they get and what they can return. Interfaces can have different implementations. What this allows the user to do is have the different implementations and swap them out at will. David R. Hanson says this about object-oriented programming languages in his book [5], “Object-oriented languages, like C++ and Modula-3, have language features that encourage the separation of an
interface from its implementation.”
Interfaces in general make code easier to change and edit. This is because if you change implementations, the code will still work as long as the interface doesn’t change. With this ability that interfaces give coders, it means the application of sub-dividing code is easier for coders to do. This is the process of having different implementations of code being worked on, usually by different people, at the same time, and multiple changes are being made, but because they are all linked through the interface, the interface does the hard work and keeps the code working as long as it itself remains unchanged. 
5) [bookmark: _Toc32794623]Testing
	Test
	Description
	Expected Result
	Actual Result
	Successful?

	1
	Checking the menu displays
	The menu should display on program launch
	The menu shows on launch
	Yes
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	Test
	Description
	Expected Result
	Actual Result
	Successful?

	2
	Testing the create a staff member option who DOESN’T have a vehicle
	Staff members details should be entered, and when they don’t have a vehicle, the code should ask the user if they want to return to the menu
	Upon entering ‘no’ to the program asking if the staff member has a vehicle, the program asks the user if they want to return to the main menu
	Yes


[image: ]
	Test
	Description
	Expected Result
	Actual Result
	Successful?

	3
	Testing the create a staff member option who DOES have a vehicle
(CAR TEST)

	Staff members details should be entered, and when they do have a vehicle, the program should display the correct fields for the entry of a car
	Upon entering ‘yes’ to the program asking if the staff member has a vehicle, the program displays the intended fields for car entry
	Yes
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	Test
	Description
	Expected Result
	Actual Result
	Successful?

	4
	Testing the create a staff member option who DOES have a vehicle
(VAN TEST)

	Staff members details should be entered, and when they do have a vehicle, the program should display the correct fields for the entry of a van
	Upon entering ‘yes’ to the program asking if the staff member has a vehicle, the program displays the intended fields for van entry
	Yes



[image: ]
	Test
	Description
	Expected Result
	Actual Result
	Successful?

	5
	Testing the create a staff member option who DOES have a vehicle
(BIKE TEST)

	Staff members details should be entered, and when they do have a vehicle, the program should display the correct fields for the entry of a bike
	Upon entering ‘yes’ to the program asking if the staff member has a vehicle, the program displays the intended fields for bike entry
	Yes
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	Test
	Description
	Expected Result
	Actual Result
	Successful?

	6
	Testing the program to see if it recognises if a staff member has a photo or not
(NO PHOTO TEST)

	If a staff member has a photo, then it should not take a picture
	Staff member had a photo taken, and the program simply displayed the staff member details as expected
	Yes
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	Test
	Description
	Expected Result
	Actual Result
	Successful?

	7
	Testing the program to see if it recognises if a staff member has a photo or not
(HAS PHOTO TEST)

	If a staff member doesn’t have a photo, then the program should take a photo
	Staff member didn’t have a photo taken, and the program took a picture automatically
	Yes








[image: ][image: ]
	Test
	Description
	Expected Result
	Actual Result
	Successful?

	8
	Testing to see if the test above changed the data

	Photo status for ID 2 should now be true
	Photo status is true
	Yes
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	Test
	Description
	Expected Result
	Actual Result
	Successful?

	9
	Searching by last name

	Searching by the staff members last name should bring up the members details
	The details were displayed
	Yes
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	Test
	Description
	Expected Result
	Actual Result
	Successful?

	10
	Printing security card
(NO PHOTO TEST)
	When attempting to print a card, if the staff member doesn’t have a photo, the program should tell the user to get on taken using another option in the menu
	Staff member did not have a photo, and the program told the user to have a photo taken
	Yes




[image: ]
	Test
	Description
	Expected Result
	Actual Result
	Successful?

	11
	Printing security card
(NO DETAILS TEST)
	When attempting to print a card, if the staff member doesn’t exist, the program should tell the user to create the employee their looking for
	Program skipped expected code in the if statement. Tried multiple fixes, couldn’t get it to not skip the code.
	No
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	Test
	Description
	Expected Result
	Actual Result
	Successful?

	12
	Printing security card
(PRINTING TEST)
	When attempting to print a card, if the staff member has a record and a photo, the card should print
	The card prints
	Yes
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Welcome to the Main Menu. Please view the list below and enter the number of which task you would like to perform
1) Enter new staff details

2) View staff details

3) Print staff card

1

Enter how many records you would like to enter:
1

Enter ID:

1

Enter First Name:

c

Enter Last Name:

3

Enter Age:

21

Enter Sex:

"

Enter Address:

88

Picture taken (True/False):

True

Do you own a vehicle?

False

would you like to return to the main menu? Yes/no?
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2
Enter First Name:

Connor
Enter Last Name:

Elsds

Enter Age:

32144

Enter Sex:

M

Enter Address:

62

Picture taken (True/False):
True

Do you own a vehicle?

Yes

what kind of vehicle is it?
Car, Van or Motorbike

car

Registration number:

oy63aty

Type:

Hatchback

Manufacturer:

Peaugot

Colour:

silver

Number of doors:

5

Would you like to return to the main menu? Yes/no?
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Enter First Name:

dfgf
Enter Last Name:

FueFl

Enter Age:

435

Enter Sex:

"

Enter Address:

675

Picture taken (True/False):
TRUE

Do you oun a vehicle?

yes

what kind of vehicle is it?
Car, Van or Hotorbike

van

Registration number:

hs76 yas

Type:

Camper

Manufacturer:

Nissan

Colour:

white

Height in meteres:

3.2

Would you like to return to the main menu? Yes/no?
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Enter First Name:
R
Enter Last Name:

rue
you oun a vehicle?

hat kind of vehicle is it?
ar, Van or Motorbike

Bike

Registration number:

iug2 dns

Brown
uld you like to return to the main menu? Yes/no?
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Enter ID:
1
Enter First Name:

Enter Last Name:

Enter Age:
7
Enter Sex:

Enter Address:
EATH
Picture taken (True/False):
rue
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Helcome to the Main Menu. Please view the list below and enter the number of which task you would like to perform
1) Enter new staff details

2) View staff details

3) Print staff card

2

nter the StaffID or Last name you'd like to search for:

1

The employee you search for is: StaffID: 1
Firsthame: M

Last Name: H

age: 47

Sex: M

Address: NEATH

Picture taken:True

uns a vehicle?:No
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Enter ID:
2
Enter First Name:
I
Enter Last Name:

Enter Address:
PENLLEGAER

Picture taken (True/False):
False

you oun a vehicle?
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[Enter the StaffID or Last name you'd like to search for:
A

he employee you search for is: StaffID: 2
Firsthame: T
Last Name: 3
e: 26
x: M
idress: PENLLEGAER
picture taken:False
ns a vehicle?:No
fou don"t have a photo! We're going to take one in 3

four photo taken status is now: True
uld you like to return to the main menu? Yes/no?
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Enter the StaffID or Last name you'd like to search for:
2

The employee you search for is: StaffID: 2
Firsthame: T
Last Name: 3

uns a vehicle?:No
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Enter the StaffID or Last name you'd like to search for:
3

he employee you search for is: StaffID: 2
FirstName: T
Last Name: 3
e: 26
x: M
idress: PENLLEGAER
picture taken:True
ns a vehicle?:No
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Enter the ID or Last name of the staff member you'd like to print a card for:
1

Staff Member found!
This staff member has not had their photo taken yet, so they cannot have their card printed.

Please return to the main menu, and have their photo taken by using option 2!
would you like to return to the main menu? Yes/no?
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1come to the Main Menu. Please view the list below and enter the number of which
ask you would like to perform

1) Enter new staff details

2) View staff details

3) Print staff card

g

Enter the ID or Last name of the staff member you'd like to print a card for:

uld you like to return to the main menu? Yes/no?
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public void card()
€

string search
Console.uriteLine(*Enter the 0 or Last name of the staff mesber you'd like to print a card for:
Search - Console. ReadLine();

bool notround — true;

foreach (staffoetail h in listofstaff)
€
iF (h.GetstaFf()
€

search || h.GetLName() — search)

Console.uriteLine("\n" + “Staff Member found!” + "\n");
notround - false;

3f (notround
1

false)
Console.writeLine("{8}", h.NoPhoto());

iF (h.Getpicture()
€

true)

Console.uriteL ine(h.Printcard());
3

b
Jelse if (notround
€

true)

Console.uriteLine(*Staff I0 doesn't exist, please go back to the main menu, and create the record”);
Console. Readkey();
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Enter the ID or Last name of the staff member you'd like to print a card for:
1

Staff Member found!

This staff memeber's details are in order and they have a staff photo. Printing car
d...

StaffID: 1 Date Printed: 17/62/2020 €0:58:27

FirstName: Connor

Last Name: Ellement

) )
v
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Three levels of access are
available in both C++ and C# and an additional two in C# only. They are:
* Public: All objects can access the data.
¢ Protected: Access is limited to members of the same class or descendants.
* Private: Access is limited to members of the same class.
¢ Internal: Access is limited to the current assembly. (C# only)

* Protected Internal: Access is limited to the current assembly or types derived
from the containing class. (C# only)
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