Question 1
The following section of code is part of a program to represent an e-Commerce book store. It sets up Book, Stock and Basket classes. The only functionality included enables a customer to select books from the stock of the store and add them to a basket. All other functionality has been omitted.
	1. 
	class Book

	2. 
	{

	3. 
	private:

	4. 
		string title, author;

	5. 
		float price;

	6. 
		int stockLevel;

	7. 
	public:

	8. 
		void addNew(void);// this method is used to enter the details of a new book

	9. 
		void remove(void);//this method is used to remove a book from the stock

	10. 
		void disp(void);

	11. 
		void createBook(string);// this method reads the stock from a file

	12. 
		Book();

	13. 
		~Book();

	14. 
	};

	15. 
	class Stock 

	16. 
	{

	17. 
	protected : 

	18. 
		Book list[10];

	19. 
	public:

	20. 
		void create(void);// this method is used to add new books to the stock

	21. 
		void display (void);

	22. 
		Stock();

	23. 
		~Stock();

	24. 
	};

	25. 
	class Basket : public Stock

	26. 
	{

	27. 
	private:

	28. 
		int item[5];

	29. 
	public:

	30. 
		void add(void);

	31. 
		void removeBook(void);

	32. 
		void empty(void);

	33. 
	       void buy(void);

	34. 
		void displayBasket(void);

	35. 
		Basket();

	36. 
		~Basket();

	37. 
	};

	38. 
	void Book :: disp (void)

	39. 
	{

	40. 
		cout << title << "  ";

	41. 
		cout << author << "  ";

	42. 
		cout << price << "  " << endl;

	43. 
	}




	44. 
	void Stock :: display(void)

	45. 
	{

	46. 
		cout << "The current stock of the book store is \n";

	47. 
		int i;

	48. 
		for(i=0; i<10; i++)

	49. 
		{

	50. 
			cout << i+1 <<" ";

	51. 
			list[i].disp();

	52. 
		}

	53. 
	}

	54. 
	void Basket::add(void)

	55. 
	{

	56. 
		int position, i=0;

	57. 
		while (item[i] > 0)

	58. 
			i++;

	59. 
		cout << "Enter the number of the book to be added to the basket : ";

	60. 
		cin >> position;

	61. 
		item[i] = position;

	62. 
		list[position-1].disp();

	63. 
		cout << " added to basket\n";

	64. 
	}

	65. 
	void Basket::buy(void)

	66. 
	{

	67. 
		cout << "Buy method \n";

	68. 
	}

	69. 
	void Basket::empty(void)

	70. 
	{

	71. 
		cout << "Empty method \n";

	72. 
	}

	73. 
	void Basket:: removeBook (void)

	74. 
	{

	75. 
		cout << " removeBook method \n";

	76. 
	}

	77. 
	void Basket:: displayBasket (void)

	78. 
	{

	79. 
		cout << " This method displays the contents of the basket \n";

	80. 
	}




(a) Explain in detail the code shown above.

14 marks


(b) Write the method to display the contents of the basket (displayBasket()).

6 marks







Question 2
The following section of program is part of an array implementation of a circular queue.


class Queue
{
private :
	int queue[10], head, tail;
public :
	Queue(void);
	~Queue(void);
	void display(void);
	void add(int);
	int remove(void);
};
Queue :: Queue(void)
{
	int i;
	for (i=0; i<10; i++)
		queue[i] = 0;
	head = 0;
	tail = 0;
}
void Queue :: add(int new_val)
{
	if (head == ((tail+1)%10))
		cout << "queue full \n";
	else
	{
		queue[tail] = new_val;
		tail++;
		tail %= 10;
	}
}
int Queue :: remove(void)
{
	int value;
	if (head == tail)
	{
		cout << "queue empty \n";
		return -1;
	}
	else
	{
		value = queue[head];
		head++;
		head %= 10;
		return value;
	}
}


(a)	Analyse the function of the elements of the class given in the above section of code, 	describing its operation in detail.
									(10 marks)

(b)	Write a main function which displays a user-friendly menu allowing users to 		select from the range of options offered by this class. (Include all the options 	available in the class).  All the necessary variable declarations etc.  should be 	included in your answer.
									(10 marks)

Question 3

Critically appraise the role of UML in the development of a standard for object oriented analysis and design, and its relationship with software development methodologies. Consider the need for modelling of systems in your answer, and include brief descriptions and examples of some of the major diagrams used in UML. 

										(20 marks)


Question 4
A university requires a student record management system to provide a range of services to support the tracking of students during their studies. Before they are allowed access to the system, a student must be registered and enrolled on a programme of study, which is approved by a member of staff. Once registered and enrolled they are given a user id and password to allow them access to the system.
For students the system should support a number of self-service features to be accessed via their login credentials.
Students would be able to enrol on modules selected from a list appropriate to their programme of study.  On completion of module enrolment, the system would generate a personal timetable for the student. Students could update their personal details on the system, e.g. change of address. Also, the system could provide the student with a transcript of their results after the entry of assessment marks by staff. 
All student data, e.g. name, address, date of birth, entry qualifications, programme of study, year of study, module results etc., is stored in a database. Programme, module and staff data are also stored in the database. The timetabling system uses this database to enable the production of student timetables.

(a)	Produce a use case diagram to illustrate the operation of the system.
										(12 marks)
After enrolment on a programme, a student can select which modules to study from a list available for the particular programme of study, up to a maximum number of modules. The number of students on a particular module is controlled, therefore the system must check the available space on a module before a student can enrol on it. After enrolling on the required number of modules, the system produces the student’s timetable. Before accessing this feature the student must be authenticated by the system using login id and password.

(b)	Produce an activity diagram to illustrate the process of module enrolment.
										(8 marks)
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