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1.  OBJECT PROGRAMMING PRINCIPLES
Object oriented programming 
Object Oriented programming, is a software programming model which is assembled and organized around objects [1]. Object-oriented programming enables programmers to be more efficient and flexible so that code components can be used in collective places [2].Additionally the main reason OOP is used is to allow large problems to be solved by gathering values and functions together so that they can solve small problems which are related. There are many features which are important, classes and objects are a fundamental part of OOP. Classes are templates that serve to create objects. In an application there are many classes, each class is responsible for a specific behaviour in an application. A class is made up of data which is represented by the properties and behaviours which is represented by the functions and methods. A class can be used to then create multiple objects, as an object is an instance of a class, for example a class called ‘Human’ can have objects called ‘Lesley, Amy, ‘Trey. To summarise a class defines the conceptual idea of something then an object is an actual implementation of with data of that class [3].
Furthermore, there are three additional features of OOP, the first is Inheritance, inheritance allows a developer to create a new class from an existing class making the new class a child class and the existing class a parent class. The child class will inherit characteristics from the parent class, for example having a ‘Shape’ class with ‘rectangle’, ‘square’ and ‘circle’ being subclasses. Inheritance enables method and variable sharing between classes as well as override methods between classes. The main reason why inheritance is used is to reduce code size [4], unfortunately in inheritance if code is changed in the parent class all the child classes will get affect [5]. Another feature of OOP is Polymorphism, Polymorphism relies on Inheritance, a child class substitutes a parent class method with one of its own. One implication of polymorphism is that the run time makes performance issue. Abstraction is another feature of OOP, this is where the developer only needs to inherit from a certain class however the developer will need to find objects of that class [6]. Abstraction is accomplished using an Interface. Assigning the abstract evidence about what it can do without specifying the details [6]. Encapsulation is accomplished using classes. Keeping data and methods that access that data into a single unit." [6]
An interface is a contract that must be fulfilled by a class, an interface defines /identifies the properties and methods that the developer wants obtainable in the class [7]. Interfaces are designed to build loosely coupled application. Interfaces and classes are commonly mistaken for each other. The difference between the two is that the interface defines how it behaves whereas the class defines what something is. Furthermore, a feature of OOP that uses an interface is Abstraction as it doesn’t give details on what it can do. 
In OOP there are five standard principles of the acronym SOLID 
S	 Single-Responsibility Principle (SRP)
O	 Open-Closed Principle (OCP)
L	 Liskov Substitution Principle (LSP)
I	 Interface Segregation Principle (ISP)
D	 Dependency-Inversion Principle (DIP)

The Dependency Inversion Principle has the idea that high level classes should not depend on low level classes however both classes should depend upon abstraction [8] More flexible code is created when DIP inversion happens, parent class defines an abstraction that the child class must implement , the dependency is inverted because the child classes depend on the interface delivered by the parent class [8]. One benefit is that as the classes are less dependant on each other, the solution for fixing is easy.  



2. Object Oriented Programming

See appendix A for code for exercise 1. 
See appendix B for code for exercise 3.








3. Design
UML class diagrams 
A class diagram has been partly created to show the relationships between the classes in the program, outlining the attributes in the class as well as the methods. 
[image: ]

Other diagrams such as sequence diagrams could have also been constructed. Sequence diagrams are used to recognise the objects and actors involved in a scenario, its main influence is that the diagram displays the object connections that have been arranged in a time sequence [9]. 


4. TESTING
Software testing is the process of finding errors. Software testing also involves fixing the problems on time. Software testing is extremely important to detect and rectify faults in systems, doing so at an early stage can reduce serious implications. 
There are four levels of testing the following is in order. 
Unit Testing 
The Unit Testing is not tested by testers but by developers, the unit testing is the basic level of testing a developer can do. knowledge and understanding of the code and program design. The objective of the Unit Testing is to authenticate a single program or section of a single program, once the testing is down a unit test report is created [10]. 

Integration Testing 
Integration testing is where testing continues when there is a new functionality is added to the program. Components are tested either in a systemised iterative manner or as a single group, once this testing can be made testing can continue at the system testing level. Both developers or testers can test at this level. An integration test report is constructed [10]. 

System Testing 
The objective for the system testing is to ensure that the system performs as specified in the objectives [10].

Acceptance Testing
The last testing stage is the acceptance testing the purpose of this test is to verify that the program meets the requirements of the user. This is usually done by the user. A user acceptance report is built [10].
 
There are three testing methods that are commonly used in software testing. One being the Black Box testing. This is where the tester is not mindful to the system and does not have access to the source code, this method aims to find errors such as interface errors, behaviour or performance errors or incorrect or mussing functions. Advantage of this method is that it is done by the user another is that user does not need to know any knowledge of the software or how it has been created [11]. A second method is the White Box testing, this method ensures that security is tightened. This test focuses on the software internal coding and structure [12]. Black-box tests are driven by the program’s specification [13] whereas White-box tests are driven by the program’s implementation [13]. 
One problem with testing is that not all the bugs can be identified and the user will find problems.
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Appendix A 

class Spoon
    {

        //Attributes
        //Constructors
        //Properties
        public void SpoonEnter(Count SpoonObject)
        {
            SpoonObject.ChangeCount();

        }

    class Count
    {

        //Attributes
        private double _spoon;

        //Constructors

        public Count()
        {
            _spoon = 0;
        }
        //Properties
        public double GetCount()
        {
            return _spoon;
        }

        //Methods
        public void ChangeCount()
        {
            //each spoon is worth 0.20p so count goes up 0.20
            _spoon = _spoon + 0.20 ;
        }   

    }
  class Program
    {
        static void Main(string[] args)
        {
            Count SpoonObject = new Count();
            Spoon Tablespoon = new Spoon();
            Spoon Tespoon = new Spoon();
          

            Tablespoon.SpoonEnter(SpoonObject);
            Tespoon.SpoonEnter(SpoonObject);
            Tablespoon.SpoonEnter(SpoonObject);
            

            Console.WriteLine("The total cost produced is {0}p", SpoonObject.GetCount());
            
            Console.Read();

        }   }
Appendix B

class Product
    {

        // Attributes

        private string _name;
        private double _tax;
        private double _price;

        //constructors 
        public Product(string name,double price, double tax)
        {
            _name = name;
            _price = price;
            _tax = tax;
        }



        // public Product(double price, int tax)
        // {
        //    
        //     _tax = tax;
        //  }

        //properties 
        public void SetName(string name)
        { 
            _name = name;

        }

        public string GetName()
        {
            return _name;
        }
        //methods
        public void AddProduct()
        {
            Console.WriteLine("Product Added");
        }

        public void RemoveProduct()
        {
            Console.WriteLine("Product Removed");
        }

        // Methods
        //public void AddProduct();
        //{
        //    Console.WriteLine("Product {0} was added");
        //}


    }
}



class Dvd : Product
    {

        //attributes
        private double _tax;
        // Constructors
        public Dvd(string name,double tax, double price):base(name,tax, price)
        {
            // Initialise the specific 
            // part timer details
            _tax = 0.12;
        }



    }

class Book:Product
    {
        //attributes
        private double _tax;
        // Constructors
        public Book(string name, double tax, double price) : base(name, tax, price)
        {
            // Initialise the specific 
            // part timer details
            _tax = 0.12;
        }

    }

class Cd:Product
    {
        //attributes
        private double _tax;
        // Constructors
        public Cd(string name, double tax, double price) : base(name, tax, price)
        {
            // Initialise the specific 
            // part timer details
            _tax = 0.12;
        }

    }
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