
Question 1
A system is required to replace the paper-based record keeping system of a library. The library records currently consist of two files, one for the books available and the other for the registered users. 

The system allows the librarian to record the titles currently on loan to a particular user. The librarian can add new books to the system (title, author, etc.), and remove books that are no longer available. Similarly the librarian can add and remove borrowers from the system. The new system should provide this functionality.
In addition, the new system should support multiple copies of books. Also, borrowers should be  allowed to reserve books that are not currently available. Finally, the new system should calculate the fines due on overdue loans, and generate reminders to borrowers when books are more than two weeks overdue. The only part of the system that the borrower can interact with directly is the reservation system.

(a)
Produce a use case diagram to describe the required system.











(12 marks)

(b)
Produce a sequence diagram to illustrate the sequence of events and messages 
which take place when a borrower takes out a book.











(8 marks)

Question 2

Critically appraise the role of UML in the development of a standard for object oriented analysis and design, and its relationship with UP. 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 3

The following section of code is part of a program to calculate various properties of basic geometrical shapes, e.g. area, volume. 

class Circle

{

private:


float radius,area;

public :


void setRadius(void);


float getArea(void);


Circle(void);


~Circle(void);

};

void Circle ::setRadius(void)

{


cout << "Enter radius of circle : ";


cin >> radius;

}

float Circle ::getArea(void)

{


area = 3.142 * radius * radius;


return area;

}

Circle ::Circle(void)

{

}

Circle ::~Circle(void)

{

}

(a)
Using inheritance, write a class to represent a cylinder which can calculate its 
volume using the area calculation of the Circle class. The class will require methods 
to specify the length of the cylinder and calculate its volume.









(12 marks)

(b)
You should also write the main function to declare the Cylinder object, call the 
appropriate methods from the classes and output the result of the volume calculation.










(8 marks)

Question 4

The following section of code is part of a class used in a program to record the results of a local football league.

1.
class League

2.
{

3.
private :

4.

Team clubs[20];

5.
public :

6.

League(void);

7.

~League(void);

8.

void point_search(int points]);

9.

void point_sort(void);

10.

void alpha_sort(void);

11.

Team search(char name[20]);

12.
};

13.
League :: League(void)

14.
{

15.

int i;

16.

fstream file1;


17.

file1.open("test.dat", ios::in);


18.

for (i=0; i<3; i++)


19.

{


20.


file1 >> clubs[i].name;

21.


file1 >> clubs[i].played;

22.


file1 >> clubs[i].wins;

23.


file1 >> clubs[i].draws;

24.


file1 >> clubs[i].defeats;

25.


file1 >> clubs[i].points;

26.

}

27.
}

28.
League :: ~League(void)

29.
{

30.

int i;

31.

fstream file1;


32.

file1.open("test.dat", ios::out);


33.

for (i=0; i<3; i++)


34.

{


35.


file1 << clubs[i].name << " ";

36.


file1 << clubs[i].played << " ";

37.


file1 << clubs[i].wins << " ";

38.


file1 << clubs[i].draws << " ";

39.


file1 << clubs[i].defeats << " ";

40.


file1 << clubs[i].points << " ";

41.

}

42.
}

43.
void League :: alpha_sort(void)

44
{


45

Team temp;


46

int i,j;


47

for (i=0; i<3; i++)


48


for (j=0; j<i+1; j++)


49


{


50


if (strcmp(clubs[i].name,clubs[j].name))


51


{


52



temp = clubs[j];


53



clubs[j] = clubs[i];


54



clubs[i] = temp;


55


}


56

}


57

for (i=0; i<3; i++)


58


clubs[i].show_data();

59
}
(a)
Describe in detail the function of the elements of the class given in the above 
section of code.










(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)

