SA0951a TUTORIAL - Normalisation & Functional Dependency 


TRY ALL QUESTIONS, WE SHALL ONLY LOOK AT ONE OR TWO IN THE TUTORIAL
Let’s first take a look at the concept of functional dependency, which underpins the normalisation process.  We are going to use a simple example to show how data alone can show whether a dependency exists between one or more attributes.  The example is generic in that the names of the attributes are meaningless (i.e. X, Y, Z).  Remember also that a functional dependency should hold for all legal states of the data in a table.
1. Recall that X ( Y means “X determines Y” or “Y is determined by X”.   With this, identify whether each of the Functional Dependencies in the questions below in the attribute set {X, Y, Z} hold for the relation R (i.e., use the data as the attribute names are meaningless).  Your answers are going to be either True or False.  Make sure you can justify your answer.  What could the primary key be for this relation R?
a) X ( Y  b) Y ( Z  c) Z ( Y  d) Y ( X  e) Z ( X   f) X ( Z    g) XY ( Z

R

	X
	Y
	Z

	3
	a
	e

	4
	d
	e

	5
	c
	h

	6
	a
	e

	7
	c
	h

	3
	b
	f


2. TICO has asked you to model a relational database for production of receipts for his restaurant.  The information he’ll record is outlined below.  Go through the normalisation process with this database, satisfying yourself that you have reached the optimum solution for TICOS chain of restaurants.  Declare your final set of relations and justify your design in terms of the keys you have chosen.
	Receipt#
	Date
	CustID 
	CreditCard 
	Item#
	Qty
	Price(£)

	1
	2/2/07
	A
	222
	1
	2
	10

	1
	2/2/07
	A
	222
	2
	1
	7

	1
	2/2/07
	A
	222
	3
	1
	5

	2
	3/2/07
	B
	333
	2
	2
	7

	2
	3/2/07
	B
	333
	3
	1
	5


TICOS
3. Now let’s consider the scenario again that we saw in class to do with placing orders for products.  Here is the original data and the final tables below again.
ORDERS (original BAD table!)

	Ord#         
	Date
	Cust#     
	Name
	Prod#   
	Desc      
	Qty
	Supplier
	Tel

	1
	12/1/01 
	1
	Jones
	1
	Disk
	3
	X
	101

	1
	12/1/01   
	1
	Jones
	2
	CD
	5
	Y
	223

	2
	13/1/01
	2
	Black
	1
	Disk
	1
	X
	101

	2
	13/1/01
	2
	Black
	2
	CD
	1
	Y
	223 

	2
	13/1/01
	2
	Black
	3
	Mouse
	1
	X
	101

	3
	13/1/01
	1
	Jones
	3
	Mouse
	1
	X
	101


	Ord#{fk}    
	Prod#{fk}
	Qty

	1
	1
	3

	1
	2
	5

	2
	1
	1

	2
	2
	1

	2
	3
	1

	3
	3
	1

	Ord#   
	Date
	Cust#{fk}

	1
	12/1/01
	1

	2
	13/1/01
	2

	3
	13/1/01
	1


	Cust#
	Name

	1
	Jones

	2
	Black

	Prod#    
	Desc
	Supplier{fk}

	1
	Disk
	X

	2
	CD
	Y

	3
	Mouse
	X


	Supplier
	Tel

	X
	101

	Y
	223


From the lectorial you saw the associated ERM for this scenario below (in addition, the attribute QTY would belong to the relationship HAS):

[image: image1]
NOW, make the following change to the original data above:

i) Change the Supplier in the bottom row to “Y” and the Tel to 223.

ii) determine if any functional dependency has changed.
iii) Re-normalise the data starting from 1NF (look back at the lectorial slides to find out the state of the normalisation process after 1NF)
iv) Can you re-draw the ERM diagram now from your new tables?  What has changed as a result of this change in functional dependency?
4. Study the relation below for on-line searching of library books (LibraryBooks) and normalise it to 3NF.  State any assumptions you make (note that there are no data given for this exercise, that underline indicates the primary key and that ISBN is an identifier for a book).

You should assume that each library has only one LogonID and password (i.e. if you and I both logged onto St Andrew’s library we would use the same LogonID and password).

LibraryBooks (Library, ISBN, LogonID, password, BookTitle, MainAuthor, SecondAuthor, MainAuthorEmail, ShelfLocation, StatusOfLoan)

5. Study the relation STUDENT_ADVISOR below and decide whether you think it is in 3NF and BCNF.  The functional dependencies are shown below.
	STUDENT_ADVISOR

	SID
	Advisor
	Subject
	Grade

	123
	Ball
	Databases
	A

	123
	Brown
	Java
	B

	456
	Andrews
	HTML
	C

	789
	Black
	Java
	D

	678
	Ball
	Databases
	B


FD1:  SID, Subject ( Advisor, Grade

FD2: Advisor ( Subject

Hints:

a) If Ball changed to Einstein ( yeah right!) would this cause a potential anomaly?

b) If we inserted WHITE as an advisor for HCI would this work?

c) If we deleted 789, is this ok?

So how would you decompose the relation if you think you need to?

6. For the relation VideoRental below:

VideoRental

TransID     RentDate CustID      Name      Tel   VideoID   Copy
   Title

   Rental

        1 
1/2/00
4
Smith
257
2
2
Abba The Movie
    2.50

        1
1/2/00
4
Smith
257
6
3
Jungle Book
    2.00


2
13/2/00
5
Black
556
7
1
Casablanca
    2.50


2
13/2/00
5
Black
556
6
1
Jungle Book             2.00


3
19/2/00
6
White
787
4
1
Hell Raiser
    2.50


3
19/2/00
6
White
787
5
1
Psycho

    3.00


4
25/2/00
4
Smith
257
7
1
Casablanca
    2.50

a) Identify a primary key for VideoRental
b) Explain the maintenance problems with the VideoRental relation in terms of anomalies, using examples 

c) List the functional dependencies in VideoRental
d) Normalise the data to 3NF, showing your relation sets clearly at each stage.

7. Normalise the following data (CarHire).  You have seen this scenario already earlier in the course so make sure you arrive at the answer you are anticipating.
CarHire

CustNo    CustName    CarReg     CarModel   HireDate    ReturnDate    Rental    CoNo       CoName

CS01
  Mary Watts  F64 256    Fiat 
  01/07/97     15/07/97          £200       CN27        Delta

CS01
  Mary Watts  D65 123    Fiesta         01/08/99     15/08/99          £300       CN59        Naxos  

CS07       Ron Wild      F64 256     Fiat            08/07/96     22/07/96          £200       CN27        Delta

CS07       Ron Wild      E78 425    Seat            24/08/98     07/09/98          £250       CN59        Naxos

CS07       Ron Wild      D65 123    Fiesta
  09/11/99     23/11/99          £300        CN59       Naxos

Notes: Cust and Co prefixes relate to Customer and Company respectively.
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