The Normalization Process

We can apply the principles just described i i
S L escribed to formulate the following normalization
1. Ident:lfy all the candidate keys of the relation.
;. g‘enufy all the functional dependencies in the relation
- Examine the determinants of the functional d 3 inant i
didate key, the relation is not well fonn:;. In ::ijn;:;ﬂ“' R b s g
a. Place the columns of the functional dependency in a new relation of their own.

b. Make the determinant of the functional de i
pendency the primary key of i
c. Leave a copy of the determinant as a foreign key in the Engma:ly naelya:i)o;l.l ek

d. Create a referential integrity constraint between the original relation and the new relation.

4. Repeat step 3 as many tim ; ;
didate ki Y times as necessary until every determinant of every relation is a can-

To understand this process, consider the following relation:

PRESCRIPTION (PrescriptionNumber, Date, Dru

CustomerPhone, CustomerEmail) 8, Dosage, CustomerName,

Sample data for the PRESCRIPTION relation are shown in Figure 2-17.

FIGURE 2-17

Sample PERSCIPTION Relation and Dats

Step 1 of the Normalization Process According 1o the noemalization process, we
first identify all cundidate keys. PrescriptionNumber cleatly determines Dase, Drag, and
Dosage. Il we assume that & prescription is for only one person, then it also determines
CustoenerName, CustomerPhone, and CustomerEmsdl. By biw, peescriptioas must be for

valy coe person, 3o PrescriprionNumber is a candidate key.

Does ths relation have ocher candidste keys? Date, Drug, and Dosage do noc deter
mine PrescriptionNumber b many prescriptions can be written on 2 given date,
many prescriptions can be written for a given drug, and many prescriptions can be written

for a given dosage.

What about customer columns? If a castomer hed only coe prescription, then we
for le, C

'

could say that some identifying customer col

determine the prescription data. However, people can have more than one prescrption, o

this assumption is invalid.

Given this analysis, the only candidate key of PRESCRIPTION is PrescriptionNumber
Step 2 of the Normalization Process In sep 2 of the nocmalization process, we
now identify all functional dependencies. PrescriptionNumber determines all the other at.
tributes, as just described. If a drug had anly ane dosage, then we could state that:

Drug — Dasage

But this is not true because some drugs have several dosages. Therefore, Drug = not &
determinant. Furthermore, Dosage s not a determinant because the same dosage can be

given for many different drugs,
H , examining the ¢

CustamerEmad — (CostomerName, CustomesPhone|

cal we do find a funcrional dependency:

To know whether functional dependency is true for a particular applicstion, we need to
Jook beyond the sample data in Figure 2-17 #nd ask the users. For example, it s possible
that some costomers share the same email addeess, and it &s also possible that some custom-
ers o not bave emall. For now, we can assume thar the users say thar CastomerEmall is o

determinant of the customer arcributes.

Step 3 of the Normalization Process In step 3 of the normalizatson process, we ask
whether there is o determinane that = »o¢ a candsdate key. In this example, Customerfmail
= ad i and not a candidate key. Therefore, PRESCRIPTION has normalization
problems and is not well formed. According to step 3, we split the functional dependency

mto a relation of its own:

CUSTOMER (CustomerName, CustomerPhone, CustomerEmall)

We make the determinant of the functicnal dependency, CustomerEimail, the primary key

of the pew relation.
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