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SECTION 2

[bookmark: _Toc50060957]PART A

1. [bookmark: _Toc50060958]ANSWER 
Simply put, array is a collection of data of its own type as a data structure that can hold primitives and references for storing and accessing sequence of objects (Chan, 2015). An array is important because of its features to copy, clone, insertion, deletion, search and sort. These features makes it easy to program even more as we can copy a data collection with just “copy()” method, insert missing data in the array, delete wrong data from it and search through various elements (w3schools, 2020). It is more easy to understand when we play with some examples. Some of these are as follows:
Let us say we have two arrays: 
  int [] A = {1, 2, 3, 4, 5};  
  int [] B={a, b, c};
1. To copy the first two items from array A to B, we have to use the statement:
              Array.copy(A, B, 2);
2. To find if the value 2 exists in array A, we use:
             Array.IndexOf(A, 2);
3. To sort array A, we can use:
             Array.Sort(A);
4. To make an array containing strings, we write: 
             string [] C = {SOD, AES, COT};
5. Access first element of array C from above, we have:
             Console.WriteLine( A[0] );

        In other words, Array is a list of data items that all have the same data type and the same name. Also, every item put inside the array is called an element. In the example above, from array A; 1, 2, 3, 4, 5 are the elements, from array B; a, b, c are its elements and in array C, SOD, AES and COT are the elements. Each element mentioned has an index. Index, in simpler words is just the positioning of the element in the array. It begins with zeroth position, which means the first element in an array has an index of 0. Following to that, second element has index of 1, third has 2, fourth 3, and so on. We write these indexes inside parenthesis () or even curly brackets {} (Chand, 2020). 
        When playing with arrays, we might want to allocate certain size for them. Meaning, array can hold large number of elements, but how much elements we want in our code is determined by the constant variables that holds it. For instance we have “const int Arraysize = 99; ” this means the constant variable called Arraysize holds 99 as value in it, if the code is followed by array command, then the number of elements that it can hold is ninety-nine (Shekhawat, 2019). 
        Array can be one dimensional, two dimensional or multiple dimensional. One-dimensional arrays are the ones which has only rows in it. To suppose: “int [] Arg = {1, 2}”, this array has got only one row. On the contrary, there are arrays that have rows as well as columns. Those type of arrays are known as two dimensional arrays. We can take “int [,] Arg2 = new int [1,1];  ” as an example. This creates two dimensional array. The comma (,) inside the “[,]” big brackets determines that the array is two dimensional. Similarly, if there is two commas in the “[,,]” big brackets, which ultimately means there are three dimensions in the array that involves this code. For example : “int [,,] Arg3 = new int [1,1,1];  ”, “int [,] Arg3 = new int [3,3,3];  ”, and so on (Troelsen & Japikse, 2017).











2. [bookmark: _Toc50060959]ANSWER 
  Inheritance, one of the three primary features of object-oriented programming, allows you to create new classes which reuse, extend and modify the behaviour defined in other classes (Mittal, 2017). We can group this into two classes: Derived class as child (also Sub class) and Base class as parent (also Super class). The figure below gives easy demonstration about this. 
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                                                  Figure 1: Inheritance (Mittal, 2017)












To be more familiar with this structure, the code provided can help as much. 
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Figure 2: Code for Inheritance (Self written)
Index : “class bird” is base class (parent), “class Small : bird” is derived class (child). 
    
Furthermore, Inheritance is indeed one of the key properties of object oriented programming (OOP). This programming language of C# supports Inheritance by giving out new classes from the classes that already exists (Wadje, 2019). So, ultimately, these classes are categorized as parent class or child class. Child class has access to certain members of the inherited class depending on access modifiers. In public access modifier, access of child class isn’t restricted as any programs that calls can have easy approach to a public member. Likewise, access is limited to the current assembly of internal access modifiers, protected internal access modifiers, private modifiers, private protected modifiers from the class contained within the current assembly (Moosad, 2019). 
     There are four types of inheritance; Single Inheritance, Hierarchical Inheritance, Multi-level inheritance, Multiple Inheritance by using interface. Single Inheritance is where lies one base class and one derived class only (Wadje, 2019). Likewise, in Hierarchical Inheritance multiple classes are derived from one base class in the structure. One class derived from another derived class falls on Multilevel Inheritance. Unfortunately, Multiple Inheritance of classes are not supported in C#, but we can solve this problem with the help of interfaces (Wadje, 2019). 
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    There are three types of Tests: Unit Test, Integration Test and End-to-end Test. Unit test tests a unit of an application without its external dependencies i.e. faking needed database connections. It’s cheap to write and execute them; attribute of unit testing is “[TestMethod]”, this returns “void” and it cannot have parameters (Microsoft, 2019).        
    Integration Test takes place after User testing as it is involved with real database connections. Border tests used to test application’s infrastructure includes Database, File system, Network appliances and request-response pipeline (Nelson, et al., 2020). Moreover, it takes more time than that of Unit testing because it groups, defines and applies tests to even larger frameworks. (British Computer Society, 1998). 
    End-to-end test is a volatile test that drives an application through its User Interface meaning it is closest to how user-application interaction. It is a very expensive and slow process because it requires launching the application and testing through the UI. So, every test, even if it is few, is going to launch the application login, page navigation, form submission and inspect the result. Another disadvantage is that these are fragile in terms of UI as very slight change in the UI or enhancement can easily break these tests (Gracia, 2018). 
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Figure 4: Flowchart for Part C
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Figure 5: Screenshot of Code for Part C
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using System;

namespace Section2_PartC
{
    class Car
    {
        public string VRN;
        public string seat;
        public string Manufac;
        public string type;
        public string SizeCC;
        public string MaxSpeed;
        public string model;
        public string currentSpeed;
        public string PowerBHP;
    }
    class Program
    {
       
        static void Main(string[] args)
        {
            Car BMW = new Car();
            BMW.VRN = "AB 24 REF";
            BMW.seat = "2 Seats";
            BMW.Manufac = "BMW";
            BMW.type = "Couple";
            BMW.model = "BMW i8";
            BMW.currentSpeed = "100 mph";
            BMW.MaxSpeed = "250 mph";
            BMW.PowerBHP = "275 bhp";
            BMW.SizeCC = "2000 cc";

            
            Console.WriteLine(BMW.model);
            Console.WriteLine(BMW.VRN);
            Console.WriteLine(BMW.seat);
            Console.WriteLine(BMW.Manufac);
            Console.WriteLine(BMW.type);
            Console.WriteLine(BMW.SizeCC);
            Console.WriteLine(BMW.currentSpeed);
            Console.WriteLine(BMW.MaxSpeed);
            Console.WriteLine(BMW.PowerBHP);
        }
    }
}
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