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Ticket Deals UK Case Study
Ticket Deals is an online company providing deals on tickets for a variety of events. Online ticketing sites are known for their problems when selling high-demand tickets and Ticket Deals UK has decided to distribute its operations according to five UK regional areas. The current database schema for Ticket Deals UK is shown below.
	Table
	Columns

	Region
	(regionCode, regionName)

	EventType
	(eventTypeId, eventTypeName)

	Event
	(eventNo, eventName, eventTypeId, description, eventDateTime, finishDateTime, locationAddress, locationCity, locationPostcode, contactTelNo, regionCode)

	TicketType
	(ticketTypeId, ticketTypeName)

	TicketAvailability
	(eventNo, ticketTypeId, ticketsAvailable, ticketPrice)

	Customer
	(customerNo, firstName, surname, DOB, emailAddress, password, phoneNo, billingAddress, billingPostcode, paymentCardNo, cardCVV, cardStartDate, cardExpiryDate, receiveOffers)

	Booking
	(bookingNo, eventNo, customerNo, bookingDate, delEmail, phoneNo, cancelled)

	BookingTicket
	(bookingNo, ticketTypeId, ticketPricePaid, quantity)


Table 1: Current database schema for Ticket Deals UK (Note: key fields for each table have been underlined)
Where:
	Table
	Columns

	Region
	Contains a list of the five UK geographical regions

	EventTypeId
	Contains a list of the different event type categories

	Event
	Contains a list of events tickets available organised by the geographical regions. There is a restriction on the maximum number of tickets that a customer can purchase.

	TicketType
	Contains a list of tickets types available.

	TicketAvailability
	Contains details of the price of a particular type of ticket for an event as well as the number of tickets still available for that type of ticket (this number decreases as tickets are purchased).

	Customer
	Contains details of customers registered with Ticket Deals UK. One of the advantages of registering is that you can choose to receive event offers notifications when available.

	Booking
	Contains details of a booking made via Ticket Deals UK and information of the ticket delivery options for the booking.

	BookingTicket
	Contains details of all tickets associated with a booking.


Table 2: Database schema description
SECTION A
ANSWER ALL QUESTIONS IN THIS SECTION
Question 1
a. Using the Ticket Deals UK cases study, write out the SQL code for the following queries (Oracle or MS SQL syntax is acceptable):
i. Create the Booking table without the primary key but adding in required field constraints.
(3 marks)
ii. Add the primary key to the Booking table.
(2 marks)
i. Add the foreign keys to the Booking table.
(2 marks)
ii. Create the TicketAvailability table with the primary key, but without the foreign keys.
(5 marks)

b. Write out the SQL code to execute the following queries on the Ticket Deals UK database 
i. List all events taking place in September and October and sort by the event date.
(2 marks)
ii. List all events taking place in the “Wales” regional area.
(2 marks)
iii. Write out three SQL statements needed to book a ticket of type “T0101” for the  event “30115001” and subsequently update the ticket availability:
· Add the new booking record
· Add the specific ticket type purchased for the booking
· Update the number of tickets to reflect the new number of tickets available
(6 marks)
iv. List the number of events by regional area
(3 marks)
(Total 25 marks)
Question 2
Security is an important function of a Database Management System and it has become an area of major concern for Ticket Deals UK.
a. The management team of Ticket Deals UK have been shocked to discover that all the data in their database is stored in plain text format.
What security threat does this pose to Ticket Deals UK?
(2 marks)
b. Identify what data you would encrypt in the Ticket Deals UK database, giving reasons for your choices.
(5 marks)
c. Ticket Deals UK has some suspicions that someone is changing the ticket availability downwards for certain events after a booking transaction has gone through and keeping the extra tickets.
i. How may a database trigger be used to address this problem?
(2 marks)
ii. Following these suspicions, the following audit table has been created to log changes being made to ticket availability. Create a MS SQL trigger that responds to updates on the TicketAvailability table and logs the required data items in the newly created Track_TicketAvailability_Changes table.
(10 marks)
CREATE TABLE Track_TicketAvailability_Changes (
	eventNo			VARCHAR(8),
	ticketTypeId			VARCHAR(5),
	ticketsAvailableBefore	INT,
	ticketsAvailableAfter		INT,
	changeDateTime		DATE,
	userResponsible		VARCHAR(6)
);



iii. Assuming the original quantity of tickets available for eventNo 30115001 and ticketTypeId T0101 is currently 17. If the following SQL statements are executed by user TD0555 after the DBA applies the changes to the database highlighted in the previous step (ii):
	UPDATE TicketAvailability
SET ticketsAvailable = 16
WHERE eventNo = 30115001 
AND ticketTypeId = 'T0101';
	UPDATE TicketAvailability
SET ticketsAvailable = 17
WHERE eventNo = 30115001 
AND ticketTypeId = 'T0101';

	UPDATE TicketAvailability
SET ticketsAvailable = 13
WHERE eventNo = 30115001 
AND ticketTypeId = 'T0107';
	UPDATE TicketAvailability
SET ticketsAvailable = 13
WHERE eventNo = 30115001 
AND ticketTypeId = 'T0101';


What output would be produced when the following statement is executed and the TicketAvailabilityAudit trigger reacts to the SQL update commands above?
	SELECT * FROM Track_TicketAvailability_Changes;
(4 marks)
iv. After a while of having the new audit Track_TicketAvailability_Changes table, it is observed that there are a couple of entries made by the user “TD0404” where there is no corresponding booking being made or cancelled at about the time the ticket availability change was logged.
i. What SQL command can the DBA execute to prevent further access to the TicketAvailability table for user TD0404?
ii. The DBA is also considering preventing users from making changes to the quantity of tickets purchased. To demonstrate how this might be done, provide the SQL code that will prevent the user TD0411 from making changes to the quantity column in the BookingTicket table.
 (2 marks)
(Total 25 marks)
SECTION B
ANSWER ONE QUESTION FROM THIS SECTION
Question 3
a. Describe the purpose of an index in a database.
(2 marks)
b. The majority of tables have a primary key and most DBMS will create a unique index on this key. A commonly used method for generating unique primary keys in databases is to use the “easy” auto-incrementing integer approach. One alternative to using auto-incrementing integers for primary keys is to use Universally Unique Identifiers (UUIDs).
i. Give two advantages of using UUIDs for primary keys?
(2 marks)
ii. Why may it be considered disadvantageous to use UUIDs for indexed fields?
(1 mark)
c. Discuss the criteria that you would use when deciding which columns in a table should be indexed.
(7 marks)
d. Apply the criteria from the previous part (3c) to the Ticket Deals UK case study and show which columns you would index in each of the tables, stating your reasons. 
(10 marks)
e. Using the Ticket Deals UK case study provide SQL code to create:
i. A single column index
ii. A multiple column index
iii. Delete an existing index
		(3 marks)
(Total 25 marks)
Question 4
a. What is concurrency control in a database and why is it needed?
(4 marks)
b. Lack of concurrency control can lead to three potential problems: lost updates, uncommitted dependency and inconsistent analysis.
i. Define each of these problems
(3 marks)
ii. Using the case study above, demonstrate using pseudocode how these problems may occur in the Ticket Deals UK database.
(18 marks)
(Total 25 marks)
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