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Mount Pleasant Library Case Study

The Mount Pleasant library database system enables them to keep track of their collection of books and to manage any book loans.

The current database schema for the Mount Pleasant Library system is shown below. Please note that the database schema does not truly reflect a real world scenario as it has been simplified for examination purposes.

	Table
	Columns

	Author
	AuthorID, FirstName, Surname, Profile

	Book
	BookID, Genre, Title, Description, Publisher, PublishDate, Edition

	BookAuthor
	BookID, AuthorID

	BookFormat
	BookUID, BookID, ISBN, FormatType, QtyAvailable

	Member
	MemberNo, FirstName, Surname, EmailAddress, PhoneNumber, ContactAddress, AddressCity, Postcode, Password

	Rental
	RentalNo, MemberNo, BookUID, LoanDate, DueDate, ReturnDate, LateCharge, PaymentMethod


Table 1: Current database schema for Mount Pleasant Library database (Note: key fields for each table have been underlined)
Where:
	Table
	Description

	Author
	Contains a list of authors.

	Book
	Contains a list of books.

	BookAuthor
	Contains the author(s) for each book, allowing multiple authors to be specified.

	BookFormat
	Contains the different book formats (print, e-book, audio, etc.) available for the book title, as well as the number/licenses available to borrow.

	Member
	Contains a list of registered members.

	Rental
	Contains details of any book loans. If a book is returned late, there is a penalty charge and this, including the payment, is recorded.


Table 2: Database schema description

SECTION A
ANSWER ALL QUESTIONS IN THIS SECTION

Question 1
a. Using the Mount Pleasnt library case study above, write out the SQL code for the following queries:
i. Create the BookFormat table without the primary key and foreign key(s), but adding in all columns and column constraints including at least one check constraint
(3 marks)
ii. Add the primary key to the BookFormat table.
(2 marks)
iii. Add the foreign key(s) to the BookFormat table.
(2 marks)
iv. Create the BookAuthor table with the primary key and foreign key(s), as well as any column constraints.
(3 marks)
b. Write out the SQL code to execute the following queries on the Mount Pleasant library case study database:
i. List all members with a first name starting with an ‘A’ and sort the list first by city and then by name.
(3 marks)
ii. List the books published this year, listing the most recent first.
(2 marks)
iii. List all author names and the number of books the library has for each author.
 (3 marks)
iv. List all book loans that have not yet been returned and that are pass their due date. The list should include:
· the book title, rental and due date, 
· the member’s name, email and phone number.
(5 marks)
v. To record the return of the book with UID, 'P160001', and incurring a late penalty charge of £5.
(2 marks)
(Total 25 marks)



Question 2
Security is an important function of the DBMS.
a. Define the term “Database Security”.
(1 mark)
b. Discuss the types of threats posed by all types of users (end users, programmers/operators and the DBA) of the Mount Pleasant Library database and the impact these threats, should they occur, may have on the organisation.
(12 marks)
c. Discuss the measures that could be put in place by the Database Administrator to safeguard the Mount Pleasant Library database against threats from Users.
(12 marks)
(Total 25 marks)

SECTION B
ANSWER ONE QUESTION FROM THIS SECTION

Question 3
a. A database contains three types of schema: external, internal and conceptual schemas. What is a “database schema” and distinguish between the three types?
(7 marks)
b. A major objective of the three-level ANSI-SPARC architecture model is to separate each user’s view of the database from the way it is physically represented.
Why is this desirable?
(10 marks)
c. What is the system catalogue in a database and what is its purpose?
(8 marks)
(Total 25 marks)


Question 4
a. Describe the purpose of an index in a database.
(2 marks)
b. Discuss the criteria that you would use when deciding which columns to index in a table.
(10 marks)
c. Apply the criteria from the previous question (4b) to the Mount Pleasant library case study and show which columns you would index in each of the tables, stating your reasons. 
(10 marks)
d. Using the Mount Pleasant library database case study, provide SQL code to:
i. Create a single column index
ii. Create a multiple column index
iii. Delete an existing index
		(3 marks)
 (Total 25 marks)
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