Question 1

The interaction diagrams of the Unified Modelling language (UML) model the flow of control and data within a system. This subset of UML diagrams includes the sequence diagram and the collaboration diagram. Thoroughly discuss the use of these diagrams, including detailed descriptions of each, illustrating your answer with simple examples.

									(20 marks)



Question 2

A system is required to register and enrol students on a university programme, and record all the necessary information in a database. New students are required to register with the university before they can enrol on a programme, to ensure that they have the appropriate entry qualifications and have satisfied any financial requirements. All students must enrol on a programme at the beginning of each academic year when the financial status and academic status of returning students is confirmed, and all students select the modules to be studied during the forthcoming year. A registry officer will check and confirm all the details provided by the student, both registration and enrolment, and check their financial status with the university database. If the student enrolment is approved by the registry officer, a lecturer will then check the academic status of the student, ensuring that the student is eligible to study the modules selected.  The lecturer will approve enrolment if all academic requirements are satisfied and the database is updated accordingly. Students are allowed to check their enrolment status with the university.

(a) 	Produce a use case diagram to illustrate the operation of the system.

										(12 marks)

(b) 	Produce an activity diagram illustrating how a new student is registered and		 enrolled at the university.
										(8 marks)


Question 3

Identify and analyse the fundamental principles which form the basis of the object-oriented approach to programming. Consider how these principles should lead to the development of improved quality software. Your answer should include examples of object-oriented code to illustrate their implementation.

										(20 marks)




Question 4

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)
