Question 1

An airline company requires an on-line system to allow passengers to book short-haul flights. Initially, the user of the system must select the departure and destination airports, the number of passengers and the date of travel. The system will then display a list of available flights including their dates and times, together with the fares. The user is then asked to select the flight required. Next, the following, additional cost, options are offered to the user

· Take out travel insurance
· Book specific seats for the flight

The system will display the total cost of the selected flight and options, and prompt the user to confirm the selection. Following the confirmation, the user must then submit the details of all intended passengers: name, telephone number, postal address, date of birth, and e-mail address. The next step requires the user to input the payment details: card type, cardholder name, card number, and issue date. The system will then transfer control to a separate secure server for payment authorisation. If the payment is authorised the system will book the flight, mark the seats as sold and store any information on the options selected. If the payment is rejected by the secure server the entire transaction will be rolled back and the seat(s) will become available to other users.


(a) 	Produce a use case diagram to illustrate the relationship between the system and its 	environment.

										(10 marks)

(b) 	Produce an activity diagram illustrating the process of booking a flight.

										(10 marks)


Question 2

The Unified Process (UP) is a software development methodology in which the project lifecycle is divided into four phases, inception, elaboration, construction and transition. Discuss how a software project is developed through these phases using the core workflows. Your answer should include a brief review of the relationship between UP and UML.

										(20 marks)


Question 3

(a) Inheritance is one of the fundamental concepts of the object-oriented approach. Explain this concept and the details of its implementation in C++, and discuss the advantages obtained by using inheritance for software development.

(10 marks)

(b) The following section of code is part of a program to calculate various properties of basic geometrical shapes. Write the main function to allow the user to enter coordinates for the two end points of a line, calculate the length of the line, and display the result. You should include all the necessary variable declarations etc.

(10 marks)

#include <iostream>
#include <math.h>
using namespace std;

class Point
{
private:
	int x1,y1;
public :
	Point setxy(int, int);
	int getx(void);
	int gety(void);
	Point(void);
	~Point(void);
};
Point Point :: setxy(int x, int y)
{
	Point point;
	point.x1 = x;
	point.y1 = y;
	return point;
}
int Point :: getx(void)
{
	return(x1);
}
int Point :: gety(void)
{
	return(y1);
}
Point ::Point(void)
{
}
Point ::~Point(void)
{
}
class Line : public Point
{
protected :
	float length;
public :
	Point p1, p2;
	Line(void);
	~Line(void);
	float calcLength();
};
float Line ::calcLength()
{
	length = sqrt((float)((p2.getx()-p1.getx())*(p2.getx()-p1.getx()) + (p2.gety()-p1.gety())*(p2.gety()-p1.gety())));
	return (length);
}
Line ::Line(void) 
{	
}
Line ::~Line(void)
{
}



Question 4

The following program identifies the nearest resistor from the E12 series of resistors with a value greater than that requested by the user. It also outputs the three band colour code corresponding to this E12 series resistor.
Analyse the operation of this code in detail, explaining the operation of the major elements of the program.

(20 marks)

1 #include <iostream>
2 using namespace std;
3 class Resistor
4 {
5 private :
6 	float requiredRes;
7 	int multiplier;
8 public :
9 	void input (void);
10 	float adjust(void);
11 	int preferred (float);
12 	void colours (int);
13 	void display(int);
14 	Resistor(void);
15 	~Resistor(void);
16 };
17 void Resistor ::input(void)
18 {
19 	do
20 	{
21 		cout << "Enter the resistor value required : ";
22 		cin >> requiredRes;
23 	}
24 	while (requiredRes < 10);
25 }
26 float Resistor :: adjust(void)
27 {
28 	float required = requiredRes;
29 	multiplier =0;
30 	while (required > 82)
31 	{
32 		required = required/10;
33 		multiplier++;
34 	}
35 	return required;
36 }
37 int Resistor :: preferred(float required)
38 {
39 	int prefValues[12]={10,12,15,18,22,27,33,39,47,56,68,82};
40 	int i = 0;
41 	while (required > prefValues[i])
42 		i++;
43 	return prefValues[i];
44 }

45 void Resistor :: colours(int nearest)
46 {
47 	char colours[10][7] = {"black", "brown", "red", "orange", "yellow", "green", "blue", "violet", "grey", "white"};
48 	int first,second;
49 	first = nearest/10;
50 	second = nearest % 10;
51 	cout << "the colour code is " << colours[first] << " " << colours[second] << " " << colours[multiplier] <<endl;
52 }
53 void Resistor :: display (int preferred)
54 {
55 	float resistor;
56 	int i;
57 	resistor = (float) preferred;
58 	for (i=0; i < multiplier; i++)
59 		resistor = resistor * 10;
60 	cout << "the requested value was : " << requiredRes << " ohms" << endl;
61 	cout << "the nearest available value is " << resistor << " ohms" << endl;
62 	colours(preferred);
63 }
64 Resistor :: Resistor(void)
65 {
66 }
67 Resistor :: ~Resistor(void)
68 {
69 }
70 void main (void)
71 {
72 	Resistor myResistor;
73 	float resistor;
74 	int preferredVal;
75 	myResistor.input();
76 	resistor = myResistor.adjust();
77 	preferredVal = myResistor.preferred(resistor);
78 	myResistor.display(preferredVal);
79 }

	




