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 Introduction
 

  We will look at deeply and explain some methods, classes and different type of data as Array. In object orienting programme we will defined inheritance and will explain it with examples. Will see how one class can inherit another. Object orienting programme means all of characteristic, which can surround one object. For example bank account – we have one object person and his bank details as a sort code, account number, name and so on. In the end will be mention class and objects and then we will finish with one challenge.
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     “An "array comment" names the array, and specifies its element type. This may also determine how many elements the array includes. A variable with array type is deemed to be a pointer to the array element type. An array is a set of data of the same form (and therefore of the same size) stored under one name in consecutive memory cells.
For example: typeName ArrayName[size] = { list of values }
   Suppose we want to store 50 names of a class of students. One might try, say st name0, st name1, ,st name49, to declare 50 variables. Defining all these names in a single variable, which is called an array, is much better though.
   Elements of an array in C # are numbered by 0 , 1, 2, ... N-1. Those are called indices. The cumulative number of elements we call length of an array in a given array. All elements of a given array, regardless of whether they are primitive or reference types, are of the same type. This allows us to represent and work upon a group of similar elements as an ordered sequence. Arrays can be in different dimensions but the one-dimensional and two-dimensional arrays are the most frequently used. One-dimensional arrays are also called vectors and are also known as two-dimensional matrices. For C # we use the new keyword to build an array that is used to allocate memory:
[int] [myArray = int(6) new;
   In this example, we assign an array of 6 type int elements in length. That means an area of 6 integer numbers in the dynamic memory (heap) are assigned and they are all initialised with the value 0. Within C # an array of elements is always stored in the dynamic remembrance. We set the total number of elements in the brackets during the allocation of the memory for an array, specifying its longitude. The kind of elements is written after the reserved word new, which indicates what kind of elements in the memory will be allocated. Before we can use an element of a given array, it must be initialized or to have a default value. For the numeral types this value is either 0 or its equivalent for the non-primitive types (for example, null for a reference type and false for the bool form). Of course we can explicitly set the initial values. This is something we can do in different ways.
For example: int[] myArray = {1, 2, 3, 4, 5, 6, 7, 8, 9};  In this case the elements of the array are generated and initialised at the time of declaration. By default, arrays are zero-based , meaning the element enumeration starts at 0. The first element includes the index 0, the second element-1. 
   Let's take a look at how we can interpret array values from the screen. For console reading we can use a for-loop and the. NET Framework tools. Firstly we read a line from the console using Console. ReadLine), (and then we use int. Translate) (to translate the line to an integer number, and set it to n. Afterwards we use the number n as the array count. 
For example: int n = int.Parse(Console.ReadLine()); 
                         int[] array = new int[n];
 Once again we use a loop for iterating through the list. We set the current item at each iteration of what we read out of the console. The loop will continue n times, which means iterates through the array and so we read the value for every array element:
  for (int i = 0; i < n; i++)
{
array[i] = int.Parse(Console.ReadLine());
}
(book: Fundamental of computer programming with C Sharp, Svetlin Nakov & Co, Sofia 2013)

“The syntax has two types, since constant-expression is optional:
  The first form defines a variable in an array. Within brackets the constant-expression argument specifies the number of elements in the array. If present, the constant-expression must be of an integral form, and a value greater than zero. Every element has the form defined by form-specifier that can be any type other than void. An element in an array may not be a form of feature. 
  The second type declares otherwise specified element. It omits the argument about constant-expression in parentheses, but not the parentheses. You can only use this type if you have initialised the array previously, declared it as a parameter, or declared it as a reference to an array that is specifically specified elsewhere within the system.
  Direct-declarator calls the variable in both ways, and may change the type of the variable. Following direct-declarator brackets]) ([shift the declarer to an array form]).”
(docs.microsoft.com, 11.04.2016)
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  To order to be object-oriented, a programming language must be able to deal with classes and objects, as well as incorporate and use the basic object-oriented principles and concepts: inheritance, abstraction, encapsulation and polymorphism. 
 Inheritance is a profoundly object-oriented programming concept. It Requires one class to "inherit" another (behaviour or characteristics), more class general. A lion belongs, for example, to the cats biological family. Both cats with four paws are hunters and are chasing their prey. The class we inherit is known as parent class or base class.
Example of class inheritance:

public class Felidae { private bool male; 
// This constructor calls another constructor 
public Felidae() : this(true) {} 
// This is the constructor that is inherited public Felidae(bool male) 
{ 
this.male = male; 
} public bool Male 
{ 
get { return male; } 
set { this.male = value; } 
}
 }
The inheriting Lion class:
public class Lion : Felidae
 {
 private int weight;
 // Keyword "base" will be explained in the next paragraph public Lion(bool male, int weight) : base(male)
 {
 this.weight = weight;
 }
 public int Weight 
{
 get { return weight; } 
set { this.weight = value; } 
}
 }
  Here we used the keyword base in the constructor of the class Lion. The keyword means that the base class must be used and gives access to the methods, constructors and variables of its members. Using base), (we can call base class function Object() { [native code] }. Using base. Method (...) we can invoke a base class method, pass parameters to it and use the results thereof. We can get the value of a member variable from the base class using base.field or assign it to a different one. Base.method (...) calls a method necessarily deriving from the Class base. Those source code can be read better, since we know where to look for that particular method. Keep in mind that this is not the same with keyword. It may mean accessing a current process, as well as class foundation.
  The builders must call the base class function Object() { [native code] } when inheriting a class, so that it can initialise its member variables. Unless we do not do this directly, at the beginning of all constructors of our inheriting class, the compiler will place a call to the parameterless base class function Object() { [native code] },: "base). Use, for example:
public class ExtendingClass : BaseClass
 {
 public ExtendingClass() : base() { … }
 }

  If there is no default function Object() { [native code] } in the base class (one without parameters) or that function Object() { [native code] } is hidden, our builders need to explicitly call one of the other base class constructors. Failure to make such a call would cause a compile time error.
 Calling a base level function Object() { [native code] } occurs outside of the constructor bone. The proposal is for the areas of before we start initialising the Base Class Inheriting class fields, because they might be dependent on a class base area. There are two other modifiers: protected and protected internal.
· Protected - defines class members that can’t be seen by users of the class (which initialises and uses it), but is visible to all inheritors classes (downcomers).
· Protected internal describes all internal class leaders, that is, visible and protected within the whole assembly, i.e. not visible within the assembly but accessible to the inheriting classes (even outside) installation.

On inheritance of a base class:
- All its internal members are official, licenced and secured
(Methods, property etc.) The inheriting class is available.
- Not all of its private methods, properties and membership variables
Visible to heritage class.
- For the inheriting class, all its internal members are available only if the
Core and Inheritance class
(book: Fundamental of computer programming with C Sharp, Svetlin Nakov & Co, Sofia 2013)
   Inheritance along with encapsulation and polymorphism is one of the three core features of object-oriented programming. Inheritance allows you to create new classes which will reuse, extend, and modify the behaviour defined in other classes. The class whose members are inherited is called the class of base and the class which inherits those members is called the class of derivatives. A derived class can have only one direct base class. Yet heritage is transitive. When ClassC is derived from ClassB, and ClassB is derived from ClassA, ClassC inherits the members declared in ClassB and ClassA. 
  When you define a class to be derived from another class, the derived class implicitly gains all base class members, with the exception of its builders and finalisers. The derived class reuses the code without having to reimplement it in the base class. Additional members may be added to the derived class. The derived class extends base class functionality.” 
(docs.microsoft.com, 02/07/2020)
“Example:
// WorkItem implicitly inherits from the Object class.
public class WorkItem
{
    // Static field currentID stores the job ID of the last WorkItem that
    // has been created.
    private static int currentID;

    //Properties.
    protected int ID { get; set; }
    protected string Title { get; set; }
    protected string Description { get; set; }
    protected TimeSpan jobLength { get; set; }

    // Default constructor. If a derived class does not invoke a base-
    // class constructor explicitly, the default constructor is called
    // implicitly.
    public WorkItem()
    {
        ID = 0;
        Title = "Default title";
        Description = "Default description.";
        jobLength = new TimeSpan();
    }

    // Instance constructor that has three parameters.
    public WorkItem(string title, string desc, TimeSpan joblen)
    {
        this.ID = GetNextID();
        this.Title = title;
        this.Description = desc;
        this.jobLength = joblen;
    }

    // Static constructor to initialize the static member, currentID. This
    // constructor is called one time, automatically, before any instance
    // of WorkItem or ChangeRequest is created, or currentID is referenced.
    static WorkItem() => currentID = 0;

    // currentID is a static field. It is incremented each time a new
    // instance of WorkItem is created.
    protected int GetNextID() => ++currentID;

    // Method Update enables you to update the title and job length of an
    // existing WorkItem object.
    public void Update(string title, TimeSpan joblen)
    {
        this.Title = title;
        this.jobLength = joblen;
    }

    // Virtual method override of the ToString method that is inherited
    // from System.Object.
    public override string ToString() =>
        $"{this.ID} - {this.Title}";
}

// ChangeRequest derives from WorkItem and adds a property (originalItemID)
// and two constructors.
public class ChangeRequest : WorkItem
{
    protected int originalItemID { get; set; }

    // Constructors. Because neither constructor calls a base-class
    // constructor explicitly, the default constructor in the base class
    // is called implicitly. The base class must contain a default
    // constructor.

    // Default constructor for the derived class.
    public ChangeRequest() { }

    // Instance constructor that has four parameters.
    public ChangeRequest(string title, string desc, TimeSpan jobLen,
                         int originalID)
    {
        // The following properties and the GetNexID method are inherited
        // from WorkItem.
        this.ID = GetNextID();
        this.Title = title;
        this.Description = desc;
        this.jobLength = jobLen;

        // Property originalItemId is a member of ChangeRequest, but not
        // of WorkItem.
        this.originalItemID = originalID;
    }
The next block shows how to use the base and derived classes:
// Create an instance of WorkItem by using the constructor in the
// base class that takes three arguments.
WorkItem item = new WorkItem("Fix Bugs",
                            "Fix all bugs in my code branch",
                            new TimeSpan(3, 4, 0, 0));

// Create an instance of ChangeRequest by using the constructor in
// the derived class that takes four arguments.
ChangeRequest change = new ChangeRequest("Change Base Class Design",
                                        "Add members to the class",
                                        new TimeSpan(4, 0, 0),
                                        1);

// Use the ToString method defined in WorkItem.
Console.WriteLine(item.ToString());

// Use the inherited Update method to change the title of the
// ChangeRequest object.
change.Update("Change the Design of the Base Class",
    new TimeSpan(4, 0, 0));

// ChangeRequest inherits WorkItem's override of ToString.
Console.WriteLine(change.ToString());
/* Output:
    1 - Fix Bugs
    2 - Change the Design of the Base Class
*/                                                                                                           “   (docs.microsoft.com, 02/07/2020)

   
  “If a base class declares a method as virtual, a derivative class may bypass the method by enforcing it itself. If a base class declares a member to be abstract, the attribute would have to be overridden in every non-abstract class the explicitly inherits it. When a derived class is abstract itself, it inherits abstract members without having them implemented. Abstract and virtual members form the basis of polymorphism, the second primary function of object-oriented programming.
   When you want to avoid direct instantiation, using the new operator, we may define a class as abstract. The abstract class can only be used if it comes from a new class. An abstract class that contain one or more method signatures, which are considered abstract by themselves. Such signatures define the parameters and return value but do not have an implementation (the body of method). An abstract class does not contain abstract members; but, if a class does include an abstract member, it must make the class itself abstract. Derived classes which are not themselves abstract will include the implementation from an abstract base class for any abstract methods. Refer to Abstract and Sealed Classes and Class Members for more information.
    Avoiding any derivation.
  Through marking itself or the member as sealed, a class may prohibit other classes from inheriting from it, or from any of its members.”
(docs.microsoft.com 02.07.2020)

[bookmark: _Toc49783554]Part B(Testing)

  “In automatic test there is 3 types of tests Unit test integration test and end-to-end test. Unit test is without external dependencies such as files, databases and so on. It is cheap to write and execute fast and you can verify each working block working as you expected. Integration test is a component with external dependencies. This test take longer to execute but give you more confidence. You can check a thousand things in the same time quickly. Take a few units and classes and test a behavior at all. End-to-end drives un application through user interface. They are specific tools build to creating end to end test. This test give you confidence but the problem is it is very slow. Unit tests are grate for quickly testing the logic like conditional statements and loops. If you have methods with complex logic and calculation you should test them with unit test. If you have application like simply read some date from or write it to a database. In that case you may need integration test. Only for a key of your application is great to use end-to-end test.”
(youtube tutorial, Programming with Mosh,07/11/2017)

  “Check that developing and running unit tests would make your code work as planned. It's called unit testing because you break down your programme's features into individual, testable behaviours that you can test as single units. Visual Studio Test Explorer helps you to run your unit tests flexibly and easily and display their results in Visual Studio. Visual Studio instals frameworks for managed and native application testing on the Microsoft device. Using a unit testing system to develop, run unit tests and report these test results. Return unit testing when making adjustments to check whether the code still functions correctly. Visual Studio Enterprise can do this automatically with Live Unit Testing, which can identify tests that are influenced by changes in your code and run them in the background as you type.”
[image: A screenshot of a cell phone

Description automatically generated]     (docs.microsoft.com, 08/07/2019)
      “NtelliTest helps you to detect bugs early, which decreases the expense of test maintenance. Characterization tests IntelliTest allows you to assess the actions of code in terms of a series of standard unit tests. Such a test suite may be used as a regression suite, providing the basis for tackling the difficulty associated with refactoring outdated or unfamiliar code. Driven test input generation IntelliTest uses an open code analysis and constraint solving approach to produce accurate test input values automatically; normally without any user interaction needed. This creates factories automatically for complex types of objects.
(docs.microsoft.com, 05/02/2017)
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    “A class-defined sort is a reference type. When you declare a reference type variable at runtime, the variable contains the value null before you specifically construct a class instance using the new operator, or allocate it to an object of a compatible type that may have been generated elsewhere.
    When creating the object, enough memory is allocated for that particular object on the managed heap, and the variable only holds a reference to the location of that object. Types on the managed heap require overhead, both when they are allocated and when the CLR 's automatic memory management functionality, known as garbage collection, reclaims them.”
(docs.microsoft.com, 21/08/2018)

    “Classes are the most common of forms in C #. A class is a data structure that combines a single entity with the state (fields) and behaviour (methods and other function members). For instances of the class a class provides a description, also known as objects. Classes support inheritance and polymorphism, mechanisms that allow derivative classes to expand and specialise classes of base.
  Class declarations are used to construct new classes. A declaration of class commences with a header. Header stipulates: Class attributes and modificators The class name. Baseline class (inherited from a lower class) The Class introduced interfaces. Following the header is the class body, which consists of a list of member statements written between the {and} delimiters.”
(docs.microsoft.com.08/06/2020)

“Example of class named Point:
public class Point
{
    public int X { get; }
    public int Y { get; }
    
    public Point(int x, int y) => (X, Y) = (x, y);
}”  
(docs.microsoft.com.08/06/2020)

 “Using the new operator, which allocates memory to a new instance, invokes a function Object() { [native code] } to initialise the instance, and returns a reference to the instance, class instances are formed. Creates two Point objects and stores references to those objects in two variables:
var p1 = new Point(0, 0);
var p2 = new Point(10, 20);
When the object is no longer reachable the memory filled by an object is immediately recovered. In C #, dealing objects directly is neither necessary nor feasible.”
(docs.microsoft.com.08/06/2020)
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using System;



namespace Cars

{

    using System;
    using System.Runtime.CompilerServices;

    namespace Cars

    {

        class Program



        {
            //statement


            public static int FORWARDS = 1; public static int BACKWARDS = 0;



            public class Cars

            {

                public int Maxspeed = 200, direction = FORWARDS;






                // Constructor for Cars

                public Cars()

                {



                    direction = FORWARDS;

                }





                //Method changeDirection

                public void changeDirection()

                {

                    if (direction == FORWARDS)

                    {

                        direction = BACKWARDS;

                    }

                    else

                    {

                        direction = FORWARDS;

                    }

                } // end of method 'changeDirection'



                //Method changeSpeed
                public int CurrentSpeats;
                public void changeSpeedBy(int setSpeats)

                {

                    CurrentSpeats = Maxspeed + setSpeats;

                    if (Maxspeed > 30)

                    { // can't go faster than 30

                        Maxspeed = 30;

                    }

                    if (Maxspeed < 0)

                    { // negative speed is impossible

                        Maxspeed = 0;

                    }

                } // end of method 'changeSpeedBy'

                public int getSpeed()

                {

                    return Maxspeed;

                } // end of method 'getSpeed

                

                //Method getDirection

                public String getDirection()

                {

                    if (direction == FORWARDS)

                    {

                        return "Forwards";

                    }

                    else

                    {

                        return "Backwards";

                    }

                } // end of method 'getDirection'





                //Method getSpeed




                public string roughtTerrain4x4()

                {

                    return "backwords";

                }


            }//End Cars;

            public string Manufacturer = " ";
            public string Model = " ";
            public string EngineSize = " ";
            public int NoofSeats = 0;
            public string Type = " ";
            public string MaxSpeed = " ";
            public string Power = " ";
            public double CurrentSpead = 0.0;

            static void Main(string[] args)

            {

                //Allow the user enter his desires
                Console.WriteLine("Please enter your VRN: ");
                Console.ReadLine();
                Console.WriteLine("Please enter Manifacturer: ");
                Console.ReadLine();
                Console.WriteLine("Please enter car model: ");
                Console.ReadLine();
                Console.WriteLine("Please enter Engine Size: ");
                Console.ReadLine();
                Console.WriteLine("Please enter No of seats: ");
                Console.ReadLine();
                Console.WriteLine("Please enter type: ");
                Console.ReadLine();
                Console.WriteLine("Please enter max Speed: ");
                Console.ReadLine();
                Console.WriteLine("Please enter Power: ");
                Console.ReadLine();
                Console.WriteLine("Please enter Current Spead: ");
                Console.ReadLine();

                //methods

                Cars vehicle1maxSpeed = new Cars();

                Cars vehicle2maxSpeed = new Cars();

                Cars vehicle3maxSpeed = new Cars();

                Cars vehicle4maxSpeed = new Cars();

                //Output
                Console.WriteLine("Speed vehicle is " + vehicle1maxSpeed.roughtTerrain4x4());
                Console.ReadLine();

                Console.WriteLine("Speed vehicle is " + vehicle1maxSpeed.getSpeed());
                Console.ReadLine();

                Console.WriteLine("Direction vehicle is " + vehicle1maxSpeed.getDirection());
                Console.ReadLine();

                Console.WriteLine("If your vehicle does not have 4x4 " + vehicle1maxSpeed.roughtTerrain4x4());
                Console.ReadLine();

                Console.WriteLine("Speed vehicle is " + vehicle2maxSpeed.getSpeed());
                Console.ReadLine();

                Console.WriteLine("Direction vehicle is " + vehicle2maxSpeed.getDirection());
                Console.ReadLine();

                Console.WriteLine("Speed vehicle " + vehicle3maxSpeed.getSpeed());
                Console.ReadLine();

                Console.WriteLine("Direction vehicle is " + vehicle3maxSpeed.getDirection());
                Console.ReadLine();

                Console.WriteLine("Speed vehicle is " + vehicle4maxSpeed.getSpeed());
                Console.ReadLine();

                Console.WriteLine("Direction vehicle is " + vehicle4maxSpeed.getDirection());
                Console.ReadLine();



                //Try changing speed and direction 

                vehicle1maxSpeed.changeSpeedBy(50);

                vehicle2maxSpeed.changeSpeedBy(90);

                vehicle3maxSpeed.changeDirection();

                vehicle3maxSpeed.changeSpeedBy(100);

                vehicle3maxSpeed.changeDirection();

                vehicle3maxSpeed.changeSpeedBy(150);



                //Output the speed and direction of all cars Result

                Console.WriteLine("Speed vehicle is " + vehicle1maxSpeed.getSpeed());
                Console.ReadLine();

                Console.WriteLine("Direction vehicle is " + vehicle1maxSpeed.getDirection());
                Console.ReadLine();

                Console.WriteLine("Speed vehicle is " + vehicle1maxSpeed.getSpeed());
                Console.ReadLine();

                Console.WriteLine("Direction vehicle is " + vehicle1maxSpeed.getDirection());
                Console.ReadLine();

                Console.WriteLine("Speed vehicle is " + vehicle2maxSpeed.getSpeed());
                Console.ReadLine();

                Console.WriteLine("Direction vehicle is " + vehicle2maxSpeed.getDirection());
                Console.ReadLine();

                Console.WriteLine("Speed vehicle is " + vehicle2maxSpeed.getSpeed());
                Console.ReadLine();

                Console.WriteLine("Direction vehicle is " + vehicle2maxSpeed.getDirection());
                Console.ReadLine();


                Console.WriteLine("End program");
            }
        }
    }
}
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