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Object oriented programming (OOP) organises software or codes based on data or objects instead of functions and logic. In OOP, there are various concepts used to ensure that software development is made easier such as inheritance which ensures code reusability. This report looks at arrays and how they are important in programming, inheritance as used in OOP and as well as different kinds of testing performed on the software to ascertain that it meets user requirements. The report also contains development and implementation of an OOP programme using C#. 
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An array is a data structure which contains variables which can be accessed by means of computed indices. The variables in the arrays are called elements and are all of the same type hence the name array’s element type. 
Array types are reference types and hence declaration of an array isolates space for a reference to an array instance. In C#, these array instances are created dynamically at runtime through use of the new operator. This operator specifies the length of the new array instance which is fixed for the instance lifetime. The indices of elements in an array range from 0 to length -1. The new operation is able to automatically initialize the elements of an array to their default value, for instance 0 is for all numeric types and for all reference types, it is null  (Hejlsberg et al, 2011).
For example, the following code creates an array of int elements and initializes the array then prints out the array contents 
  static void Main()
        {
            int[] a = new int[5];
            for (int i = 0; i < a.Length; i++)
            {
                a[i] = i * i;
            }
            for (int i = 0; i < a.Length; i++)
            {
                Console.WriteLine("a[{0}] = {1}", i, a[i]);
            }
        }
This will create and operare a single-dimensional array with 5 elements. C# is also able to create multidimensional arrays through initializing appropriately. For example, int[] a = new int[5, 2]; shows a 2-dimensional arrays with 10 elements and int[] a = new int[5, 3, 4]; will show a 3-dimensional array with 60 elements. 
Arrays plays very important role in C# programming in various ways. Firstly, they are uses in representing multiple data items of similar data type using same name. 
string[] daysOfWeek =
                {"Monday", "Tuesday", "Wedenesday", "Thursday", "Friday", "Saturday", "Sunday"};
The code shows the number of weeks which belong to the same data type, and can be collectively names daysOfWeek.
Secondly, arrays can be used in solving of mathematical and scientific problems. For instance, the two-dimensional arrays are used in representing matrices (Nakov and Kolev, 2013). 
static void Main()
        {
            int[,] matrix =
             {
                {2, 4, 2 },
                {7, 8, 3 },
                {3, 9, 4 },
            };

        }
Thirdly, arrays can be used in implementation of other data structures such as linked lists, graphs, trees, stacks and queues among others (Patel,2018). For instance, the code below can be used in building Pascal triangle
    static class PascalTriangle
    {
        /// <summary>
        /// The main entry point for the application.
        /// </summary>
        [STAThread]
        static void Main()
        {
            const int HEIGHT = 12;
            // Allocate the array in a triangle form
            long[][] triangle = new long[HEIGHT + 1][];
            for (int row = 0; row < HEIGHT; row++)
            {
                triangle[row] = new long[row + 1];
            }
            // Calculate the Pascal's triangle
            triangle[0][0] = 1;
            for (int row = 0; row < HEIGHT - 1; row++)
            {
                for (int col = 0; col <= row; col++)
                {
                    triangle[row + 1][col] += triangle[row][col];
                    triangle[row + 1][col + 1] += triangle[row][col];
                }
            }
            // Print the Pascal's triangle
            for (int row = 0; row < HEIGHT; row++)
            {
                Console.Write("".PadLeft((HEIGHT - row) * 2));
                for (int col = 0; col <= row; col++)
                {
                    Console.Write("{0,3} ", triangle[row][col]);
                }
                Console.WriteLine();
            }
        }
    }


}
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Inheritance is one of the three most important concepts of OOP including abstraction, encapsulation and inheritance. It is therefore an important pillar of OOP since it is a mechanism through which one class is able to inherit features in this case fields and methods from another class. The class whose features get inherited is referred to as super class, base class or parent class while the class that inherits the super class is classed the subclass, derived class, extended class or child class. 
Inheritance ensures reusability of the code hence avoiding repetition. For instance when creating a new class and there already exists a class that includes come of the code needed, the new class is derived from the existing class hence reusability of fields and methods of the existing class. 
In C# inheritance is indicated by the use of the colon ( : ) as shown below;
class derived-class : base-class  
{  
   // methods and fields  
   .
   .
}

Example,  
using System;
// C# program to illustrate the 
// concept of inheritance 
namespace TeamMembers 
{

    // Base class 
    class TeamMembers 
    {

        // data members 
        public string firstname;
        public string lastname;
        public string membershipId;

        // public method of base class  
        public void readers(string firstname, string lastname, string membershipId )
        {
            this.firstname = firstname;
            this.lastname = lastname;
            this.membershipId = membershipId;
            Console.WriteLine("First Name: " + firstname);
            Console.WriteLine("Last Name: " + lastname);
            Console.WriteLine("Membership Number: " + membershipId);
        }
    }

    // inheriting the TeamMembers class using :  
    class Divers : TeamMembers
    {

        // constructor of derived class 
        public Divers()
        {
            Console.WriteLine("Divers");
        }
    }

    // Driver class 
    class Hillary
    {

        // Main Method 
       static void Main(string[] args)
        {

            // creating object of derived class 
            Divers g = new Divers();

            // calling the method of base class  
            // using the derived class object 
            g.readers("Hillary ", "Griffins", "Diver");
        }
    }
}
The programme has a base class TeamMembers which has fields such as firstname, lastname and memberId. These fields are inherited by another class Divers hence writing class Divers : TeamMembers will ensure that the fields are passed to the child class during execution. 
There are various types of inheritance including single inheritance, multilevel inheritance, multiple inheritance, hybrid inheritance and hierarchical inheritance (GeeksforGeeks, 2019). 
Single inheritance is where a subclass inherits features of the superclass. 
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Multilevel inheritance is where the derived class inheriting from the base class acts as a base class for another class. 
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(GeeksforGeeks, 2019)

In hierarchical inheritance, one class is a superclass for several derived classes while in multiple inheritance, one class have is derived from more than one superclasses. 
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(GeeksforGeeks, 2019)

In hybrid inheritance, there is a mix of the previously mentioned classes.
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(GeeksforGeeks, 2019)
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Software needs testing for errors and proper functionality by meeting all requirements and this testing is done through various ways including white box testing, black box testing and grey box testing (Smith, 2020). 
White box testing focuses on the functionality of the software through analysing the internal structure of the software and the logic behind it. As such, white box requires knowledge of the internal working stricture of the software. This form of testing is recommended for algorithm testing and hence easy to discover the hidden errors. However, it requires long testing time to design test cases. 
Black box testing involves assessment of the functionality of the software without interfering with the code hence does not need knowledge of internal working structure or code but instead needs Grahical User Interfaces. It is very difficult to identify software hidden errors when using this method hence it is not suitable for algorithm testing. The method is however less time consuming, 
Grey box testing involves combination of both black box and white box testing. It therefore presents all advantages associated with both white box and black box testing. It therefore requires knowledge of internal working structure and the tester need to be proficient with coding. 
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Code 
using System;
namespace Car
{
    class Car
    {
       
        public string engineSize;
        public int seats;
        public string type;
        public string color;
        public string model;
        public string registration;
        public string manufacturer;
        public int maxspeed;
        public int currenSpeed;

        public void CarDetails()
        {
            Console.WriteLine("::: Vehicle Registration Number " + registration);
            Console.WriteLine("::: Vehicle Manufacturer " + manufacturer);
            Console.WriteLine("::: Vehicle Model " + model);
            Console.WriteLine("::: Engine Size " + engineSize);

            Console.WriteLine("::: No of Seats " + seats);
            Console.WriteLine("::: Type " + type);
            Console.WriteLine("::: Max Speed " + maxspeed);
            Console.WriteLine("::: Color " + color);
            Console.WriteLine(".. Current speed " + currenSpeed);
        }
        //methods for setting vehicle speed forward backwards and 4wheel drive
        public void forward()
        {
            Console.WriteLine("Car is moving forward at a speed of  " + currenSpeed);
        }

        public void bacwardward()
        {
            Console.WriteLine("Car is moving backward " + currenSpeed);
        }

        public void roughTerain()
        {
            Console.WriteLine("This car has 4 wheel drive engine for rough terain");
        }


    }
    class Program
    {
        static void Main()
        {
            //create a car object named car and use it to represent car details 
            Console.WriteLine("\n");
            Car car = new Car();
            car.color = "blue";
            car.model = "Kuga";
            car.registration = "XY 20 VGD";
            car.manufacturer = "Ford";
            car.maxspeed = 200;
            car.engineSize = "4000 cc";
            car.seats = 4;
            car.type = "Saloon";
            car.currenSpeed = 65;
            car.CarDetails();
            car.forward();

            //create a car object named car2 and use it to represent car details 
            Console.WriteLine("\n");
            Car car2 = new Car();
            car2.color = "red";
            car2.model = "Toyata Camry";
            car2.registration = "XL 12 SCD";
            car2.manufacturer = "Toyota";
            car2.maxspeed = 210;
            car2.engineSize = "2200 cc";
            car2.seats = 7;
            car2.type = "SUV";
            car2.currenSpeed = 2;
            car2.CarDetails();
            car2.roughTerain();
            car2.bacwardward();

            //create a car object named car3 and use it to represent car details 
            Console.WriteLine("\n");
            Car car3 = new Car();
            car3.color = "Grey";
            car3.model = "Chevrolet Suburban";
            car3.registration = "YL 40 SCD";
            car3.manufacturer = "Chevrolet";
            car3.maxspeed = 280;
            car3.engineSize = "5200 cc";
            car3.seats = 7;
            car3.type = "SUV Hybrid";
            car3.currenSpeed = 60;
            car3.CarDetails();
            car3.roughTerain();
            car3.forward();


            Console.WriteLine("Press any key to end ---");

            Console.ReadKey();


        }
    }
}
Output 
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OOP provides easier and simple steps for software development when such concepts as inheritance are used in ensuring that the code can be reused in different classes. In addition, use of arrays presents appropriate method of working with numerous elements of related data type such as vector and matrices which would prove to be tedious with conventional form of coding. The development of the software requires testing using the most appropriate forms of testing to ascertain its functionality to the end user. As such, the correct form of testing method should be applied by a qualified tester to ascertain that the programme is able to function according to the provided user requirements. 
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