Software Development
Report on C# Part II


[image: ]



			Student Name: Borislav Dimitrov			  		        			  Student ID: 1921770					 	Student Course: BCs Cloud Computing UWTSD 2019-2022 			Module Lecturer Name: Mr. Suneth Fernando

Table of Contents
I. Understanding	2
A. Arrays	2
1. Definition of Array	3
2. Declare an Array	3
3. Array Length	4
4. Single Dimension Array Sortation	4
5. Change an Array Subject	5
6. Loop inside an Array	5
7. The Foreach Loop in Array	5
8. System.Linq Namespace in array	6
9. Multi Dimension Array	6
10. Jagged Array	7
B. Inheritance in OOP:	7
1. Definition on Inheritance	7
2. Private Members	9
3. Protected Members	9
4. Public Members	10
5. Implicit Inheritance	11
6. Protected Internal	11
7. Private Protected	12
II. Testing	14
Test Report on Testing Schemes	14
III. Implementation	15
Practical Application and Deployment	15
References	17

[bookmark: _Toc60674474]I. Understanding

[bookmark: _Toc60674475]A. Arrays

[bookmark: _Toc60674476]1. Definition of Array

	Arrays is used to store a collection of data. It can store a fixed-size sequential collection of elements of the same type. Instead of declaring individual variables, we declare one array variable. We need to specify this size of that array, size that will remain static. The status ‘Static’ will not be able to decrease or increase the size after it is defined (Horton, 2004)   .	
	Sequential collection means every memory block will be right after each other. A specific element inside the array will be accessed by an index. We can access each and individual item in the collection, by passing an Index. For example, numbers are the name of the array, so this complete array has a common name, but to identify or to retrieve a specific element, this index will work. Index always start with a Zero and will go to the length minus 5. In C# the allocation is dynamic (Microsoft, 2015). 
	The Example of elements presented in the array are specified as array Length (Horton, 2004). In this case the number is 5:



 First Example								       Last Example

	Example[0]
	Example [1]
	Example [2]
	Example [3]
	Example [4]


Example1


[bookmark: _Toc60674477]2. Declare an Array

	For declaring an array, we are going to define the variable type by putting it inside square brackets:
[image: ]Example2

	Array literal is used to insert values to it. We are separating the values with ‘comma’, inside curly braces:
[image: ]Example3

	To access the element of an Array, we are referring to our index number:
[image: ]Example4

[bookmark: _Toc60674478]3. Array Length

	To check how many elements an array has, we are using the property Length (Microsoft, 2015):
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Example5
[bookmark: _Toc60674479]4. Single Dimension Array Sortation 
	If we need to sort an array alphabetically or in an ascending order, we use ‘Sort()’:
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Example6
[bookmark: _Toc60674480]5. Change an Array Subject
To change the array subject we need to refer to our index number like in the example:
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[bookmark: _Toc60674481]6. Loop inside an Array
	We can use the ‘for’ loop to loop through the array. With property Length  we can specify the number of time our loop will be executed.
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Example8
[bookmark: _Toc60674482]7. The Foreach Loop in Array

	The ‘foreach’ loop is used especially to loop through elements inside an array.
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Example9
[bookmark: _Toc60674483]8. System.Linq Namespace in array

	Verry important methods like Min, Max and Sum are included in the System.Linq namespace:
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[bookmark: _Toc60674484]9. Multi Dimension Array
We have two dimensional arrays, where we can specify the number rows and columns, by separating them with a comma. “arr1” is the name of the array, and while allocating the memory, we have specified two rows, three columns (Microsoft, 2015).
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[bookmark: _Toc60674485]10. Jagged Array

	Also called array of arrays, is very helpful solution, for a situation we have to create multiple arrays in a program, and we want to bind all those arrays in one. 	We are going to store three arrays inside and after that we will not specify any number of columns. Next step is to initialize each array separately, like zero array, once index and two index, sizes 3, 2, 4 respectively along with their elements (Microsoft, 2020).
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[bookmark: _Toc60674486]B. Inheritance in OOP:

[bookmark: _Toc60674487]1. Definition on Inheritance

	One of the most important fundamental attributes of object-oriented programming is use of Inheritance. It allows us to define a child class that can reuses inherits, modifies, or extend the behavior of a parent class. Base class is the one with inherited members (Horton, 2004). 
	C# supports only single inheritance. Class that only inherit from a single class. However, there is allowing to define an inheritance hierarchy for a set of types. Not all members are inherited by derived classes. The following three members are the example:  Static constructors, which initialize the static data of a class; Instance constructors, which we call to create a new instance of the class, each of them must define its own structures; Finalizers, which are called by the runtime  collector to destroy instances of class (w3schools, 2020).
	In the example, the IPhone class inherits the fields and methods from the SmartPhone class. In details, we start from creating base class (SmartPhone), then we add a property ‘brand’, followed by a (ring) method, which will print “Ring, Ring!”. Next step is to create the derive class (IPhone), which will share all the basic values/fields with the basic (SmartPhone) class. We are giving this class a property ‘modelName’ which will be ‘IPhone12’. Final step from the main program, is to create a ‘myIphone’ object and call the ‘ring’ method from the ‘SmartPhone’ class on the ‘myIphone’ object. Display the value of the brand field and then ‘modelName’. The output should be “Ring, Ring! Apple Iphone12”.

[image: ]Example13
 	
Using the Sealed Keyword, forbids other classes to inherit from a class (Microsoft, 2018).
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[bookmark: _Toc60674488]2. Private Members


	They are visible only in derived classes, which are nested in their base class. “smartphone : Iphone” is a nested class that derives from “smartphone”, and “xPro” derives from “smartphone”. The private “smartphone.Value” field is visible in “smartphone : iphone” (Microsoft, 2017).
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[bookmark: _Toc60674489]3. Protected Members

	Those are members that we can see only in derived classes. A protected member is accessible within its class and by derived class instances. “b.x = 10” statement is execute right because it is made within the instance of class B (Example16 (Microsoft, 2015)). 
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	If we use the statement “a.x = 10”, a error CS1540 will occur because of the  ‘x’ can only be accessed by classes derived from A (Example17).
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[bookmark: _Toc60674490]4. Public Members

	Public access is the most tolerant level of access, which has no restrictions on accessing public members. In the example, we have two declared classes. The public members x and y of “publicClass” are accessed directly from “MainClass” (Fig.18). If we change the public access level to private or protected, we will get the error (Microsoft , 2015).
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[bookmark: _Toc60674491]5. Implicit Inheritance

	Option provided for us to be able to call any inherited member from a “newClass” object just like, if it was a member defined in the ‘’newClass’’. In  Example19, we call the “newClass.ToString” inherits from  Object (Microsoft, 2018).
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[bookmark: _Toc60674492]6. Protected Internal 

	The protected internal keyword is an access modifier for types and type members,  accessible only within files in the same assembly (Microsoft, 2015). Internal access provides cooperation between group components and private manners, without exposing to the rest of the code. A protected internal member of a base class can be accessed from any type inside its containing assembly. 	However, its I accessible in a revied class located in another assembly, but only if the access is happening from a variable of the derived class type (Microsoft, 2017).

[image: ]
Example19

In this example we have two files, ‘Assembly1.cs’ and Assembly2.cs. The first one contains ‘BaseClass’, which owns a protected internal member ‘myValue’, accessed by the ‘TestAccess’. The second one, will produce an error, because of an attempt to access ‘myValue’ through an instance of ‘BaseClass’. However an access to this member through an instance of derived class, then it will succeed.

	 

[bookmark: _Toc60674493]7. Private Protected

	Member Access modifier accessible by types derived from the main class, but only within its containing assembly. A private protected member of a base class can be accessed from derived types inside the containing assembly, only if the static type is the derived class type (Microsoft, 2017). 
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	In this example we have ‘Assembly1.cs’, which contains a public ‘BaseClass’ that owns a private protected member ‘myValue’ which ‘DerivedClass1’ will try to access by 2 option. First option which will produce an error is to access ‘myValue’ through an instance of ‘BaseClass’  and a type ‘DerivedClass1’. Second one that will be successful, is to use it as an inherited member in ‘DerivedClass1’. In the second file, we are trying to access ‘myValue’ as an inherited member of ‘DerivedClass2’ which will give us an error, because it is strictly accessible by derived types in ‘Assembly1.cs

	 

[bookmark: _Toc60674494]II. Testing

[bookmark: _Toc60674495]Test Report on Testing Schemes

	

	First method for testing is Unit Test. In C# .NET, we can write unit tests using tools from ‘VisualStudio’, then  adding them to our code as testing project to our solution.  The tests are separated from the main project, which gives better design perspectives. They are White box tests, which meant we can see the tested code inside.
	Second method is Acceptance tests. These tests use the Selenium framework, shielded or black box. For a difference we cannot see inside like in the first method. Each of them tests a specific feature from the program. They test the code specific logic or database queries, etc. and generate the result from our application not from the code.
	Third method is called Integration tests, in which two or more units are combined and testing is carried out to test the integration related issues of various units. We test units independently during unit testing after writing required stubs and drivers. From the start of our code, we need to think of our application complexity and divide it into several services, that will communicate with each other. While building each service, integration tests ensure that everything will fit together properly. 
	For a conclusion, the mention of V-model which follows 4 phases on analysis that are strictly connected to our 3-method testing, is on spot. The V-model assigns the test phase for each of these phases.




[bookmark: _Toc60674496]III. Implementation 

[bookmark: _Toc60674497]Practical Application and Deployment
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Main Program with Console Input 
[image: ]Car Class with Console Output

[image: ]Example22: The Hole Program with Console Output
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Press any key to close this window .

oft Visual Studio Debug

neuclass ~

C:\Users\vojda\source\repos\ConsoleApp1\ConsoleApp1\bin\Debug\netcoreapp3.1\ConsoleAppl.exe (p
rocess 32808) exited with code @.

To automatically close the console when debugging stops, enable Tools->0ptions->Debugging->Aut
omatically close the console when debugging stops.

Press any key to close this window .
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[ERepresentinga Car  ~ % cars Program ~ © Main(string(] args)
1 e Detatls
N IE:"“""“ cars Enter Vehicle Registration Number: SY5622K
— Enter Vehicle Brand: Wi
5 @ class program Enter Vehicle Model: Sharan
s € Enter Vehicle Engine Size: 2000cc
ordeences . Enter Vehicle Number of seats: 7
T3 [ B o ISR Enter vehicle Body Type: Minivan
LteLine(“Enter petails For Car-one \ny: Enter Vehicle Max Speed: 240kmh
M o ey Ol (o (2 U5 Enter Vehicle HorsePower: 126hp
u | Console. writel ine("Enter Details For Car-Two \n"); Enter Vehicle Current Speed: 166kuh
@ [eeiyeteerse Enter Vehicle Color: Red
1 Console.uriteLine("Enter Details For Car-Three \n');
16 CarThree. cartnfo(); Enter Details For Car-Tuo
1
16 Carone.printcarInfo(); Enter Vehicle Registration Number: K4721A
v | carone. Frontuheelorive(); Enter Vehicle Brand: Ferrari
8 | . Enter Vehicle Model: F40
19 CarTuo.PrintCarinfo(); Enter Vehicle Engine Size: 6008cc
2 EBE S Enter Vehicle Number of seats: 1
e printcartnfot)s Enter Vehicle Body Type: Coupe
= e Enter Vehicle Max Speed: 400knh
b | e e e Enter Vehicle HorsePower: 756hp
= 5 Enter Vehicle Current Speed: 3eekmh
= 3 Enter Vehicle Color: Black
2 [
2 Enter Details For Car-Three

Enter Vehicle Registration Number: BO0@s
Enter Vehicle Brand: Hammer

Enter Vehicle Model: H2

Enter Vehicle Engine Size: 5660cC

Enter Vehicle Number of seats: 7

Enter Vehicle Body Type: SUV 4X4

Enter Vehicle Max Speed: 240kmh

Enter Vehicle HorsePower: 356hp

Enter Vehicle Current Speed: 126kmh
Enter Vehicle Color: Grey
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[GEOREEEIA] Progem.cs

[E¥] Representing a Car

1
2
3
H

v B Carfwocs = » CarThreecs

- #§ cars.CarOne

I using systen;

|nasespace cars

5

1

3rteences
pubLc static class Carone

€

public static int seatnusber;

~ @ Carlnfo)

public static string vrn, branduame, model, color, bodyType, allinfo, cc, maxspeed, horserower, currentspeed;

Srateence
public static void CarInfo()
€
Console.urite("Enter Vehicle Registration Mumber:
urn = convert. Tostring(Console. ReadLine());
Console.urite("Enter Vehicle Brand: ");
branduiame = Convert. Tostring(Console.ReadLine());
Console.urite("Enter Vehicle Model: ");
model = Convert. Tostring(Console. ReadLine());
Console.urite("Enter Venicle Engine Size: ");
c = Convert. Tostring(Console. ReadL ine().
Console.urite("Enter Vehicle Number of seats:

Console.urite("Enter Venicle Body Type: ")

bodyType = Convert. Tostring(Console.ReadLine());
Console.urite("Enter Vehicle Max Speed: ");
maxspeed = Convert.Tostring(Console. ReadLine());

Console.urite("Enter Vehicle HorsePower: *);
horsepower = Convert. Tostring(Console. ReadLine());
Console.urite("Enter Vehicle Current Speed: )
currentspeed = Convert. Tostring(console. ReadLine());
‘Console.urite("nter Vehicle Color: *);

color = Convert. Tostring(Console. ReadLine());
Console.uriteLine();

allmfo
“Car VRN: " + vn + "\n"
+ "Brand: " + brandvame + "\n"
+ "Model: " + model + "\n"
. "t cc s o
- i "+ seathumber + "\n”
. + bodyType + "\n"
. + maxspeed + "\n"
. + "+ horsepower + "\n"
+ "Vehicle Current Speed: " + currentspeed + "\n"
+ "Color: * + color;
3
Srteence
public static void Printcarinfo()
€
Console.uriteLine();
Console.uriteLine(allInfo);
3
Srteence
public static void Frontuheelorive()
€
Console.uriteLine("The Car has Front Wheel Drive.”);
3
pr—
public static void RearwheelDrive()
{

5

SYS622K

: Sharan
Engine size: 2006cC

Seats number: 7

Body Type: Minivan

246knh

Horse Power: 126hp

Vehicle Current Speed: 16@kmh
Color: Red

The Car has Front Wheel Drive.

F40
Engine size: 6006cC

Seats number: 1

Body Type: Coupe

Hax Speed: 40okmh

Horse Power: 756hp

Vehicle Current Speed: 36ekmh
Color: Black

The Car has Rear Wheel Drive.

Engine size: 5006cC
Seats number: 7

Body Type: SUV 4X4

240knh

Horse Power: 356hp

Vehicle Current Speed: 120kmh
Color: Grey

The Car has Four Wheel Drive.
The Car has Cruise Control.

C:\Users\vojda\source\repos\Representing a

-+ [ Representinga Car

5

~ ¥ cars.Carwo.

branduiame = Convert. Tostring(Console.ReadLine());
Console.urite("Enter Vehicle Model: ");

model = Convert. Tostring(Console. ReadLine());
Console.urite("Enter Venicle Engine Size: ");

€ = Convert. Tostring(console. ReadLine());
Console.urite("Enter Vehicle Number of seats: ");
SeatNumber = Convert.ToInt32(Console.ReadLine());
Console.urite("Enter Vehicle Body Type: ");
bodyType = Convert. Tostring(Console.ReadLine());
Console.urite("Enter Vehicle Max Speed: ");
maxspeed = Convert.Tostring(Console. ReadLine());
Console.urite("Enter Vehicle HorsePoue
horsepower = Convert. Tostring(Console. ReadLine());
Console.urite("Enter Vehicle Current Speed: ");
currentspeed = Convert. Tostring(console. ReadLine());
Console.urite("Enter Vehicle Color: ");

color = Convert. Tostring(Console. ReadLine());
Console.uriteLine();

allmfo

+vn + ot

* + branduame + “\n"

* + model + "\n"
"t cc s o

"+ seatwumber + "\

+ bodyType + "\n”

+ maxspeed + "\n"

“Horse Pouer: * + horsepower + "\n"

“Vehicle Current Speed: * + currentspeed + "\n"

“Color: * + color;

“Model.

“Engine size
“seats nusber:

3
Srteence
public static void Printcarinfo()
€
Console.uriteLine();
Console.uriteLine(allInfo);
b
orserces
public static void Frontuheelorive()
€
Console.uriteLine("The Car has Front heel Drive.”):
3

Lrteence
public static void RearwheelDrive()
€

Console.uriteLine("The Car has Rear Wheel Drive.”

b

orserces
public static void Fourheeldrive()
€

Console.uriteLine("The Car has Four Wheel brive

3

pr—
public static void Cruisecontrol()
€

Console.uriteLine("The Car has Cruise Control.

3




image24.png
b{) Fie FEdt View Project Buid Debug Test Analyze Tools Edtensions Window Help  Search (Ctrl-0) P Representing a Car 8D - X
e - B 9 - Debug - AnyCPU - P RepresentingaCar - M [& _ Mo (ff n < & LiveShare
Progames & < 8 Catness & X - Covos © o Cartheeas -
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= 1t . € 26 (Console.Write("Enter Vehicle HorsePower: "); -
¥ g B 2 horsePower = Convert. Tostring(console. ReadLine());
5 d oo 5 ¥ e e 28 Console.urite("Enter Vehicle Current Speed: ")
: Tt 5 i 2 currentspeed - Convert.Tostring(console. ReadLine());
i orserces 7 public static int seathumber; . | Console.urite("Enter Vehicle Color: ");
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w || Carthree.cartnfo(); 1 Console.urite("Enter vehicle arand: *); Engine sizes 2000cc 2 + “engine size: * + cc + "\
5 15 brandiame - Convert. Tostring(Console.ReadLine()); Seats number: 7 39 + "Seats number: * + seathumber + "\n’
6 | Carone printcartnfo(); 16 Console.urite(“Enter vehicle Model: *); Gody Type: Minivan w0 + “sody Type: * + bodyrype + \n
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x| 3 B | maxSpeed = Convert.Tostring(Console. ReadLine()); Ferrari = Console.uriteLine();
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2 Console.writeLine(); Color: Black o
s 55 |a public static void Rearwheeldrive()
2 The Car has Rear Wheel Drive. s (
- + v+ "\® 57 Console.WriteLine("The Car has Rear wheel Drive.
2 . * + brandvame + “\n" Car VaN: Se6685A | 5
7 . Jaguar orssnes
= : s o B e e oo
| . Engine size: 3000cc @ | ¢
s . Seats number: 5 o Console uriteLine("The Car has Four Wheel Drive..
P . Body Type: Coupe = 3
P . * + horsepouer + "\n” orssres
S + "Vehicle Current Speed: * + currentspeed + "\n" e |a public static vold Cruisecontrol()
P | + "Color: " + color + "\n' G 200knn 6 €
= ¥ Color: Silver 65 Console.uriteLine("The Car has Cruise Control.
s 5 o
w & DLIC static vold printcarInfo() [Te Car has Four Wheel Drive. b [
= % The Car has Cruise Control. o | 5
4 console.writeLine(); &
P Console writeLine(allInfo);
so | 3
e
o B wia onsmrin
2 | {
5 Console.uriteLine("The Car has Front wheel Drive.”).
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orssres
s public static vold Rearuheelorive()
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