Question 1

A logistics company requires a system for monitoring the progress of deliveries. Typically, on receipt of an order, an instruction would be sent to a warehouse to dispatch the item to a local distribution centre, and on to the customer. 
The order processing system will generate the initial details and delivery instructions, and these will be updated as the item passes through the various monitoring points. The order processing system will also specify a delivery date and time. 
All items in the warehouse have an rfid (radio frequency identification) tag. This is read at various points within the system, up to delivery to the customer, 
1. when picked from the shelf 
2. when loaded onto the lorry 
3. on arrival at the local distribution centre 
4. when loaded onto the van for delivery to the customer 
5. on delivery to the customer 

The lorries and vans are also fitted with gps (global positioning system) so that their location can be continuously monitored. Only supervisors have access to the gps data. 
On acceptance of an order, the order processing system generates a delivery code. Company staff and customers should be able to enter the delivery code to determine the status and location of a particular order. 
A supervisor can track the progress of all orders, and will also be notified if the specified delivery date is exceeded. 

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

										(10 marks)

(b) 	Produce a sequence diagram illustrating the delivery process. Use the placing of the 	order by the customer as the starting point.									
(10 marks)



Question 2

Compare and contrast the Unified Process (UP) and Agile approaches to software development. The strengths and weaknesses of each should be identified and evaluated.


(20 marks)



Question 3

The following code is part of a program for calculating the impedance of an RLC circuit. Some elements of the code, e.g. destructor, header files, have been omitted.




	1. 1
	class ImpedanceCalculation

	2. 
	{

	3. 
	private:

	4. 
		float real, img;

	5. 
	public:

	6. 
		ImpedanceCalculation operator + (ImpedanceCalculation);

	7. 
		float capacitiveReactance(float, float);

	8. 
		float inductiveReactance(float, float);

	9. 
		void display(void);

	10. 
		ImpedanceCalculation(void);

	11. 
		ImpedanceCalculation (float,float);

	12. 
		~ImpedanceCalculation(void);

	13. 
	};

	14. 
	ImpedanceCalculation ImpedanceCalculation::operator + (ImpedanceCalculation param) 

	15. 
	{

	16. 
	  ImpedanceCalculation temp;

	17. 
	  temp.real = real + param.real;

	18. 
	  temp.img = img + param.img;

	19. 
	  return (temp);

	20. 
	}

	21. 
	float ImpedanceCalculation :: capacitiveReactance (float C, float f)

	22. 
	{

	23. 
		float Xc;

	24. 
		Xc = 1 /( 2 * 3.142 * f * C);

	25. 
		cout << "The capacitive reactance is " << Xc << " 270 degrees out of phase with the resistance \n";

	26. 
		return Xc;

	27. 
	}

	28. 
	float ImpedanceCalculation :: inductiveReactance (float L, float f)

	29. 
	{

	30. 
		float Xl;

	31. 
		Xl = 2 * 3.142 * f * L;

	32. 
		cout << "The inductive reactance is " << Xl << " 90 degrees out of phase with the resistance \n";

	33. 
		return Xl;

	34. 
	}

	35. 
	void ImpedanceCalculation :: display(void)

	36. 
	{

	37. 
		cout << "Real part : " << real << endl;

	38. 
		cout << "Imaginary part : " << img << endl;

	39. 
	}

	40. 
	ImpedanceCalculation :: ImpedanceCalculation(void)

	41. 
	{

	42. 
	}

	43. 
	ImpedanceCalculation :: ImpedanceCalculation(float a, float b)

	44. 
	{

	45. 
		real = a;

	46. 
		img = b;

	47. 
	}

	48. 
	void main (void)

	49. 
	{

	50. 
		ImpedanceCalculation circuit;

	51. 
		float  V, f, R, C, L, Rc, Rl;

	52. 
		cout << "Enter the source voltage : ";

	53. 
		cin >> V;

	54. 
		cout << "Enter the source frequency : ";

	55. 
		cin >> f;

	56. 
		cout << "Enter the resistor value ";

	57. 
		cin >> R;

	58. 
		ImpedanceCalculation Xr(R,0);

	59. 
		cout << "Enter the capacitor value ";

	60. 
		cin >> C;

	61. 
		Rc = circuit.capacitiveReactance(C, f);

	62. 
		ImpedanceCalculation Xc(0,-Rc);

	63. 
		cout << "Enter the inductor value ";

	64. 
		cin >> L;

	65. 
		Rl = circuit.inductiveReactance(L, f);

	66. 
		ImpedanceCalculation Xl(0,Rl);

	67. 
		ImpedanceCalculation totalImpedance;

	68. 
		totalImpedance = Xr + Xl + Xc;

	69. 
		totalImpedance.display();

	70. 
	}





Analyse this code and explain its operation in detail.

										(20 marks)



Question 4

The following code shows an example of the use of a class in C++ to represent a stack structure (LIFO).	

1. #include <iostream>
2. using namespace std;
3. class Stack
4. {
5. private :
6. int nextPos;
7. int stackArray[10];
8. public :
9. Stack();
10. ~Stack();
11. void push(int value);
12. int pop(void);
13. };
14. Stack :: Stack()
15. {
16. int i;
17. nextPos = 0;
18. for (i=0; i<10; i++)
19. stackArray[i] = 0;
20. }
21. Stack :: ~Stack()
22. {
23. }
24. void Stack :: push (int value)
25. {
26. if (nextPos == 10)
27. cout<< "stack full" << endl;
28. else
29. {
30. stackArray[nextPos] = value;
31. nextPos++;
32. }
33. }
34.	int Stack :: pop (void)
35.	{
36.		int temp = 0;
37.		if (nextPos == 0)
38.			cout << "stack empty" << endl;
39.		else
40.		{
41.			nextPos--;
42.			temp = stackArray[nextPos];
[bookmark: _GoBack]43.			stackArray[nextPos] = 0;
44.		}
45.		return temp;
46.	}

(a)  Identify and explain the operation of the various component parts of this class.
										(10 marks)

(b)  Write a menu driven main function to use this class to simulate the behaviour of a stack, allowing the user to push data onto the stack and pop values off the stack.
										(10 marks)
