
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 logistics company requires a system for monitoring the progress of deliveries. Company staff and customers should be able to enter a delivery code to find out the status and location of a particular order. 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 system. The order processing system will also specify a delivery date and time. On receipt of the instructions, a delivery note is generated
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, a customer can track its status using the delivery code generated by the order processing system. 
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 an activity diagram illustrating the delivery process.
									
(10 marks)






Question 3

A program is required to represent a simple bank account and the transactions that can be carried out on the account. Using C++, create a class to represent this account and write methods to implement the operations which can be carried out on it. 

The user of the program should be able to carry out the following operations, and should receive reasonable responses when the operation has been completed (e.g. the current balance) :

(a) specify the initial balance of the account.
											
											(3 marks)

(b) allow money to be deposited into the account.
										
										(4 marks)

(c) allow money to be withdrawn from the account as long as the balance does not fall below the minimum level (assume that this minimum value should be zero). 
										
										(7 marks)

(d) The remaining marks will be given for the other parts of the class e.g. variables, constructor, destructor.
											
											(6 marks)













Question 4

The following code shows part of a program for recording student marks.
1. #include <iostream>
2. #include <string>
3. using namespace std;
4. #define MAX_MODULES 30
5. class Person 
6. {
7. protected:
8. 		string name;
9. 		string address;
10. public: Person(string name, string address); 
11. 		string getName(void); 
12. 		string getAddress(void); 
13. 		string toString(void); 		
14. };
15. Person :: Person(string name1, string address1) 
16. {
17. 	name = name1;
18. 	address = address1;
19. }
20. string Person ::  getName(void) 
21. {
22. 	return name;
23. }
24. string Person ::  getAddress(void) 
25. {
26. 	return address;
27. }   
28. string Person :: toString(void) 
29. {
30. 	string result;
31. 	result = getName();
32. 	result.append("(");
33. 	result.append(getAddress());
34. 	result.append(")");
35. 	return result;
36. }
37. class Student : public Person 
38. {
39. 	private:
40. 		int numModules; //number of modules taken
41. 		string modules[MAX_MODULES]; // module codes
42. 		int marks[MAX_MODULES]; //mark for module code
43. 	public: 
44. 		Student(string name, string address);	
45. 		string toString(void);
46. 		void addModuleMark(string module, int mark);
47. 		void printMarks(void); 
48. 		float getAverageMark(void); 
49. };



50. Student :: Student(string name, string address):Person(name, address) 
51. {
52. 	numModules = 0; 
53. }
54. string Student :: toString(void) 
55. {
56. 	string result;
57. 	result.append("Student: ");
58. 	result.append(getName());
59. 	result.append(" Address: ");
60. 	result.append(getAddress());
61. 	result.append(" Studying: ");
62. 	return result ;
63. }
64. void Student :: addModuleMark(string module, int mark) 
65. {
66. 	modules[numModules] = module;
67. 	marks[numModules] = mark;
68. 	numModules++;
69. }
70. void Student :: printMarks() 
71. {
72. 	for (int i = 0; i < numModules; i++) 
73. 	{
74. 		cout <<" " << modules[i] << " : " << marks[i];
75. 	}
76. 	cout << endl;
77. }
78. float Student :: getAverageMark(void) 
79. {
80. 	int sum = 0;
81. 	for (int i = 0; i < numModules; i++ ) 
82. 	{
83. 		sum += marks[i];
84. 	}
85. 	return (float)sum/numModules;
86. }
87. void main(void) 
88. {
89. 	Student s1 ("A N Other", "1 Some Road");
90. 	cout << s1.toString();
91. 	s1.addModuleMark("CSE101", 97);
92. 	s1.addModuleMark("CSE102", 68);
93. 	s1.printMarks();
94. 	cout <<"Average is " << s1.getAverageMark()<<endl;
95. }
Analyse the operation of this code in detail, explaining the operation of the major elements of the program.
										(20 marks)
