SA0951A Class Test – Thursday Dec 10th 3-5pm
This is a 1 hour 30 minutes test on Entity Relationship Modelling, Mapping and Normalisation and will count 40% towards your final module grade. 

You may bring and use ONE double-sided piece of A4 paper with your own notes, and a printed (NOT electronic) dictionary if English is not your first language. You must NOT communicate with anyone (peek, text, phone etc).
You have 5 minutes reading time before the start of the test. You must not write during this time. 

We suggest you allow 45 minutes for the first part and 30 minutes for the second. This gives you 15 minutes contingency.

Answer ALL questions.

You will get feedback on this test by the second week in January 2010.
This Test addresses Learning Outcome 1: Analyse application requirements and design appropriate conceptual database models.

DO NOT TURN OVER UNTIL THE START OF THE TEST!!!!!!!!

PART 1 – (E)ERM and Mapping

Scenario:
You need to set up a database that records customer membership details for a gym.  The requirements of the database are described below:


[image: image1]
QUESTIONS:
1. Draw an (Enhanced) Entity Relationship Model for this scenario.

Ensure that each entity has a suitable primary key.  Each entity should also have at least two other attributes. Choose appropriate ones if not specified above. 
If you make any additional assumptions, write them down clearly.











(10 marks)
2. Map your diagram to a relational data model by doing the following using the 9 step approach:
a. Show how your database changes at each step. 
b. Justify any decisions you make during the mapping process.

c. Make sure you show your final set of relations clearly.
(10 marks)
PART 2 – Normalisation

The relation shown below is in First Normal Form (1NF but with redundancy) and stores information about a list of car cleaning priorities for a car company with many depots and cleaning staff.  The status “c” indicates that the cleaning of any car has been completed.  A null signifies that it has not been completed yet.  Your task is to identify a primary key then normalise using the rules for 2NF and 3NF only.  
	Priority
	CleaningDate
	CNum
	CName
	Reg
	Model
	DNum
	Depot
	Status

	1
	1/11/2009
	1
	Black
	AAA7
	X52
	1
	Dundee
	C

	1
	1/11/2009
	1
	Black
	BBB3
	Y76
	1
	Dundee
	

	2
	7/11/2009
	1
	Black
	CCC5
	Y89
	1
	Dundee
	C

	2
	7/11/2009
	1
	Black
	DDD6
	Z43
	2
	Aberdeen
	C

	2
	7/11/2009
	1
	Black
	EEE1
	T65
	1
	Dundee
	

	3
	1/11/2009
	2
	White
	AAA7
	X52
	1
	Dundee
	

	3
	1/11/2009
	2
	White
	FFF5
	V54
	2
	Aberdeen
	C


Notes:  Priority is a cleaning schedule number, CNum is cleaner number, CName is cleaner name, Reg is the vehicle identifier, Model is the type of vehicle, DNum is the depot number.
QUESTIONS: 
1. Identify a suitable primary key for this un-normalised relation. 




(1 mark)

2. Normalise the relation through 2NF and 3NF identifying clearly all primary and foreign keys.   

(6 marks)

3. Draw a complete Entity-Relationship Diagram that represents this scenario




(3 marks)
A local gym wishes to design a database to record its customer details, their gym membership information and also the administrative structure of its staff.  Staff are based in teams led by a single staff administrator and only certain staff are administrative leaders.  Gym memberships are issued on a specific date (to be recorded) by one staff administrator and any staff administrator can issue any number of memberships. Any gym membership can consist of many types (gym, swimming pool, courts).  The swimming pool carries an option of paying an additional fee to gain access to an unlimited number of its private clubs (for example, a club could be “life saving” or “sub-aqua diving” etc).  Any membership records a fee and allows up to 2 named guests.  A gym membership is recorded under a single customer’s details and any customer is only allowed one gym membership.  Each gym membership is paid by instalments, which may be a single annual payment or monthly payments.











