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Object Oriented Programming is a concept that is used to create multiple instances of the same. This mechanism works by deriving a class from the main implementation of a hierarchy of  classes. This enhancing extension of the logic for the class implementation such as declaring an extra set of objects and methods initialization.
	Access modifiers are used to determine the level of access for the member types. Encapsulation is enhanced using abstraction to hide the main implementation of the data types and the methods. Different layers of the classes can be accessed using the defined member types , this enhances the modification of the class attributes using the derived member types.
Private attributes and methods that are derived from the main class can not be accessed outside the implementation of the class while public methods and attributes can be accessed outside the implementation of the main class. Protected attributes can only be accessed by the members and the sub-classes using the same initialization and implementation of the package that is used by the main class.
	This therefore means that , for the derived classes to access the implementation of the protected member types of the main class , the main package should be inherited in the sub-class.
Method overriding is a concept that can be used to change or modify the implementation of the public and the protected methods. Polymorphism is a concept that can be used to override the implementation of a derived class to a super class.
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An array is a structure that  is composed of elements that are denoted with the implementation of a key-value pair. The position of a given array in a structure can be determined using the index of the particular element in the structure (Jamro, 2018).
An array usually contains elements that belong to the same data type, for instance an array of type int contains all the elements being int values.
	This therefore means that the elements that are contained in the array are stored in contiguous block in memory. Arrays can be used to stored a fixed number of elements that belong to the same data type.

Advantages of arrays

· Saves on memory – Memory for the arrays can be allocated dynamically , this method ensures that the memory that is no longer required is deleted and allocated to new array. The allocation of memory occurs during the run-time of the program (Albahari, and Albahari,  2017). The memory is stored in contiguous blocks of the declared types. This ensures that the amount of storage and memory for the array depends on the size of the array that is declare. The size expands with the increase in the number of elements that are contained in the array.
· Efficient memory usage – The memory space that is required for the array depends on the values, the addresses and the length of the array. For instance , a Linked list contains a pointer to the address block of every element that is added to the array. When extra elements are added to the list, new memory is allocated depending on the size and the length of the elements. The implementation of a Hash table requires the allocation of extra memory to hold the extra elements that are added (Braunschweig, 2018).

· Re-Usability – Once the arrays have been declared they can be reused multiple times. The same variable can be re-used multiple times, with the memory and the address space being allocated dynamically. Dynamic memory allocation enhances on the readability and the re-usability of the structures that are declared in the code (Busbee, and Braunschweig, 2018).
· Zero-length based arrays – This is an advantage that is  considered flexible and is used during the implementation and declaration of arrays that contain fixed length of the variables. No memory is consumed during the implementation of zero-length arrays , they are used to point to the address space of the elements.


Initialization of arrays

int n[10];
n = {2, 43 , 4, 6, 64, 43, 6, 543, 64, 54}

Declaration of arrays

type nameOfArray [size of the array]

Accessing arrays

Access the element in an array at a given index.
n[4];

n[2]; // element at index 2 of the declared array.
Inheritance is a mechanism that is used to based the object instance of a class on another object. Deriving classes from the existing super class while maintaining the implementation. Child objects are used to acquire the properties and the behavior of the parent objects with the use of constructors and overloaded methods and operators (Busbee, 2018).
	Inheritance is used to enhance the re-usability of the define code structures, with the implementation of prototype members using derived classes. The derived class that borrow its implementation from a super class is known as a subclass.
There are different types of inheritance that include:
· Single inheritance – This method is used to acquire the properties of another class. The main features of the super-class are inherited into a subclass.
· Multiple inheritance – This is a condition in which a single instance of  a class inherits the main features and properties from many super-classes and the behavior is inherited from the parent classes (Mueller, Sempf, and Sphar, 2017).
· Multi-level inheritance – In this case, a subclass is usually inherited from another sub-class.

Examples of inheritance include:

Class A () { // implementation of the class. };
Class B : public A () { // implementation of class is derived from A.
}
Class C: public B () {
	// implementation of C is derived from B
}
Class D: public A, public B () {
	// class is derived from implementation of A and B
}
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Testing is a methodology that is used to perform an investigation to determine the quality of a software product that is under testing. The process of testing is used to enlighten the business operations of the risks and the success considered with the implementation of the software product (Black,  Bruce,  and Noble,  2016). 
	Different techniques are used in the process of performing the tests that include execution of the program and the application with the intention of determine the defects and bugs. The execution of the components and the products is used to verify and validate the properties of the products. The properties that are considered during the process of testing include :
· If the product meets the requirements and guidelines for the initial design and development process.
· That the system responds appropriately to the inputs.
· That the system executes and performs the requires operations for a given period of time.
· The system can be installed and operate successfully in the context of the intended environment.

Model based testing is a methodology that can be used to determine the run time behavior of an application. The model provides a set of descriptions that are used  to determine the behavior of the system. The behavior of the software product can be described in terms of the input, actions , sequence of the operations and the flow of data for both the input and the output (Holopainen,  2016).

Software testing is an integral part that is used in the life cycle of the development using different approaches to validate the use of and the performance of the software product.


The software models that are used for testing include:

Waterfall model

In this model , the ultimate sequence of processes is followed downwards until the defined goal is achieved. 
This model is easier to implement and maintain as compared to other approaches but lacks the possibility to make changes or updates to the initial requirements (Braunschweig,  2018). Testing is done during each of the implementation phases and therefore reduces the amount of resources and time that can be used to perform the whole testing.
However once the implementation of the next phase begins , the previous phase can not be changed.

V model 

Both the development and execution of the activities in this model begin from the  unit level and proceeds until the integration of the main components of the system. The execution of the activities proceeds in both the down and the uphill shapes.

This model is easy to use since the activities like planning and the design phase are usually done and before the coding of the entire project begins. This model is considered time saving and most of the defects can be found during the early stages of development (Jones, Homer, Noble,  and Bruce, 2016).

This model lacks the implementation of the prototypes since the process begins with the implementation of the software product.



Agile methodology

This model involves the collaboration between teams at different stages of development. This model applies both the approaches that are used in iterative and the incremental approaches. This model aims at customer satisfaction through rapid development of the prototypes and the products (Hrabovská, Rossi,  and Pitner,  2019).

In this model, customer satisfaction is enhanced due to rapid and continuous presentation of the development deliverable in time. The process of development   is easy since the products can be able to adapt easily to the changing requirements.

However,  due to constant interactions with the clients,  the project might not be completed in required time in the case that the customer is not clear about the goals.
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OOP concept is used for the design and the implementation of the car product. The instance methods are used to get and set the properties of the car. For instance, the Model instance method is used to initialize and declare the model of the car.
	Default and copy constructors are used to determine the actual values of the Car. For instance, the speed and the direction of the car.


[image: ]
Figure 1:Required data types.

The required data types are initialized inside the main Car class, the variables are used to store the required data for the class instance (Sivanesan, et al  2016).
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Figure 2:Default constructor.

The default constructor contains the initialization of the values for the car. For instance the values such as speed, the model and the registration of the car are initialized during this stage.
A parameterized constructor can be used to overload the values that are initialized in the main constructor (Miles,  2019). The arguments provided in the default constructor are initialized using this keyword to set the value to the instance of the given variable.
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Figure 3:Parameterized constructor.

An instance method is used to access the types and the variables of the class Car declared.
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Figure 4:Object initialization.

The get and the setter methods can be accessed using the attributes of the object method. The object provides a reference to the execution of the main method.
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Dynamic programming methods and paradigms can be used during the implementation of inheritance methods that are used to derive their implementation from the main class. Dynamic paradigms are used to ensure that memory allocation to the defined variables is deleted once the data contained in the variables is no longer required.
	Dynamic memory allocation is the practice that is used to allocate memory and address to reference the state of the variables. The variables can be initialized using NULL values that are then updated in the context of the application.
Arrays can also be used in dynamic implementation since new elements are added at the top of the array while other elements are deleted from the array once new elements are pushed. The last index of the elements are deleted from the array while new elements are added to the top index. LIFO is a programming  approach that can be used to ensure that elements are removed and added to the  array.
	Testing is a validation method that is used to ensure that all the methods that are implemented in the context of  a program are working efficiently. Different types of testing methodologies can be used to enhance the performance and the operations of the code blocks. Unit testing is the practice that can be used to test the performance of single blocks within the implementation of the main program. The paradigms that are used while testing the programs ensures that each block of code operates and works according to the defined implementation.
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Car car = new Car();

// call the car methods
car.Speed = 100;

// move forward
car.Forward(20) ;
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public class Car

{

/%

* variables declaration

*/
private
private
private
private
private
private
private
private
private

string registration;
string manufacture
string engine_siz
int no_seats;
string type;

int max_speed;
int power;

string model;

int current_speed;
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public Car()

{

/x
* default constructor
*/
this.registration
this.manufacturer
this.engine_size
this.no_seats
this.type = "Coupe
this.max_speed = 120;
this.power = 106
this.model = "Kuga";
this.current_speed
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public Car(string model, int year, int speed, string registration,
string manufacturer, string engine_size, int seats, int m_speed, int power,
string type)

/x
* parameterized constructor
*/
this.model = model;
this.current_speed = speed;
this.registration = registration;
this.manufacturer = manufacturer;
this.no_seats = seats;
this.max_speed = m_speed;
this.power = power;
this.type = type;
this.engine_size = engine_size;





