RULES OF DATA
NORMALIZATION

“In anything at all, perfection is finally

ELIMIN ATE REPE ATING ELIMIN ATE attained not when there is no longer

anything to add, but when there is no

GROUPS REDUND AN T | longer anything to take anay.”

Make a separate table for each set of related D ATA ey I

attributes, and give each table a primary key.
FIRST NORMAL FORM

Puppy Table
nnormalized Data Items For :

U 0. LR T LD Puppy number ————V—Primary Key Trick Table

Puppies -

Puppy Number

Puppy Name

If an attribute depends on only part of a multi-
valued key, remove it to a separate table.

Kennel Code a unique number D Name Learned Level

Puppy Name Every puppy gets Puppy # Trick Trick Where Skill
# I
Kennel Name 5 7] Roll Over :I 16 9 The trick name appears

Ec}]nu: (I;IOdU Kennel Location i 16 Nose Stand 9 redundantly for every
cnne ame 27 Roll Over

Kennel Location Trick Table ) : Just Trick ID would do.

Trick ID 1..n

Trick Name 1...n \ Puppy number f—PﬁmaU Key

Trick Where Learned 1...n Trick 1D This table will hold a
Skill Level 1..n Trick Name row for every trick
Trick Where Learned learned by every puppy Tricks Puppy Tricks Puppy Table

9 pPuppy that knows it.

In the original list of data above, Skill Level o . =
each puppy’s description is followed Ir',f“é' “') Pﬂ?ﬁ-}' Nt Puppy Number
by a list of tricks the puppy has Moving the tricks into a separate Trick Name Trfr'k-. H? Puppy Name
learned. Some might know ten tricks,  table helps considerably. Separating I'rick Where Learned Kennel Code
some might not know any. To answer  the repeating groups of tricks from the Skill Level Kennel Name
the question, “Can Fifi roll over” we  puppy information results in first Kennel Location
need to first find Fifi’s puppy record,  normal form. The puppy number in
then scan the list of tricks at the end the trick table matches the primary SECOND NORMAL FORM
of that record. This 1s awkward, meffi- key in the puppy table, providing
cient, and untidy.

In the Trick Table in first normal ~ The change has to be made for every To achieve this, separate the
form, the primary key is made up of  puppy that knows the trick! If you attributes that depend on both parts of
the puppy number and the trick ID. miss some, you'll have several the key from those depending only on

ELIMIN ATE COLU MN S This makes sense for the “Where puppies with the same trick under the trick ID. This results in two tables:
Learned” and “Skill Level” attributes, different [Ds. This is an update “Tricks,” which gives the name for
since they will be different for every  anomaly. each Trick ID, and “Puppy Tricks,”

NOT DEPENDENT ON KEY puppy/trick combination. But the trick Or suppose the last puppy which lists the tricks learned by each

name depends only on the Trick ID. knowing a particular trick gets eaten  puppy.

If attributes do not contribute to a de Scription The same name will appear by a lion. His records will be removed Now we can reclassify a trick in a
redundantly every time its associated  from the database, and the trick will single operation: look up the Trick ID

Of the key, remove them to a4 Separate table. ID appears in the Trick Table. not be stored anywhere! This is a in the “Tricks” table and change its

Suppose you want to reclassify a  delete anomaly. To avoid these name. The results will instantly be

THIRD NORMA:L FORM trick—give it a different Trick ID. problems, we need second normal available throughout the application.

form.

Puppies

Puppy Tabl e o S L
PPy TR Puppy Number I'hird Normal Form is sufficient for most situations.

' : Puppy N v ; - !
Puppy Number SERTISIEE But if that isn't normal enongh for you...
Puppy Name Kennel Code : <

ISOLATE INDEPENDENT

Kennel Name

e N | MULTIPLE RELATIONSHIPS

Puppy Tricks

s by (Al esies i e e : No table may contain two or more 1:n or n:m
normal form — it contains no Tricks Puppy Number . . .
repeating groups. It satisfies ‘ Trick ID relationships that are not directly related.
second normal form, since it Trick ID Tl Wilhene Lonmnodl
doesn’t have a multivalued key.
But the key is Puppy Number,
and the kennel name and kennel
location describe only a kennel, “Kennels” table. The motivation Daisy Hill Puppy Farm were
not a puppy. To achieve third for this is the same as for currently stored in the database.
normal form, they must be moved second normal form: we want With the previous design, there
into a separate table. Since they to avoid update and delete would be no record of Daisy
describe a kennel, Kennel Code anomalies. For example, Hill’s existence!
becomes the key of the new suppose no puppies from the

Trick Name Skill Level Rule Four applies only to Suppose we want to add a meaningful relationship. A
designs that include one-to-many new attribute to the Puppy-Trick puppy may be able to walk
and many-to-many relationships. table, “Costume.” This way we upright, and it may be able to
An example of one-to-many is that can look for puppies that can wear a wet suit. This doesn’t
one kennel can hold many puppies. both “sit up and beg” and wear a mean it can do both at the same
An example of many-to-many is Groucho Marx mask, for ex- time. How will you represent
that a puppy can know many tricks, ample. Fourth normal form this if you store both attributes in
and many puppies might know the dictates against this (using the the same table?
same trick. Puppy-Trick table, not begging

while wearing a Groucho mask). Puppy Tricks

’ The two attributes do not share a
’:*:':‘: Puppy Number

Puppy Tricks

I SOL.‘ &TE SEI‘L u JTI C.Z \LLY Dais_v}iig\?l’y Farm ?,,Pﬁ)' Number EE%F\:\?IITC Learned
RELATED MULTIPLE / —f-:‘iif\ J;J\[j'ht-rv Learned —

e [ ENID Skill Level Puppy Costumes
RELATIONSHIPS /) T |covome .
g,.!_( Boo “PmY Bugger Puppy Number
. . Y Vi
There may be practical constraints on o Phydasux
information that justify separating logically | (A Oneto-Many Refationstip

related many-to-many relationships.

Usually, related attributes Kennel-Breeder-Breeds can supply those breeds. This (T/%‘ m/e.f Zeddz%g “The Only glory mO S t

belong together. For example, if will require nine new rows in the d . Z d .
we really wanted to record which Kennel Number Kennel-Breeder-Breed table, one 1o and incluai ﬁg
tricks each puppy could do in Breeder for each breeder/breed combination. o f l I h ‘? t h f

which costume, we would want BRee Breaking up the table reduces the f/%‘ sz ?’d norm CZZ O S a e O 0 e Or
to keep the Costume attribute in number of inserts to six. Here are

. .
the Puppy-Trick stable. But there . the tables necessary for fifth normal ﬁ rm can b € 1 h 1 r f ln
Lo B N to prevent exclusive arrange- - PR e ) .
are times when special character- nts: a kennel selling anv breed form, shown with the six newly J‘Zﬂ?ﬁ%‘é‘d ub i a
istics of the data make it more :E::l‘; 1‘]', I?ﬁ:i: h":_"_c:;ll?l_t?:;]}'lfll"" mnserted rows in bold type. If an p b))
efficient to separate even logically T e T L applications involves significant J‘Z-ﬁ Ze statement: 1 c :
related attributes. t:l_;:l;l:l;‘llzlj;r"lﬁ;I\I(IE‘L_'HIII:CT‘:}BLIIl‘s update activity, fifth normal form g * nor ma L] Katherine Fullerton Gerould

Imagine that we now want to . can mean important savings. Note E 'b b

= - Afghans and wants to sell any portant = ach attribute

keep track of dog breeds and 5 . . that these combination tables
= Daisy Hill puppies, it must sell

s O dasbse il ol i Ahns ol sl ot of ey must be a fact
kennel. And we want to record ) dbd% ! l‘/%’ /ét_?)/, f/’?é‘
hose kennels. This suggests a e NE B R . Wbozg /é% ﬂﬂd

which breeder supplies dogs to t
. kennel decides to offer three new
Kennel-Breeder-Breed table which

satisfies fourth normal form. As | breeds: Spaniels, Dachshunds, ”Ofbﬁfg bﬂf l‘/%’

and West Indian Banana-Biters. Breeder Breed
ong as any kennel can supply any b an banana

Costume

The need for fifth normal form
becomes clear when we consider

Suppose further that it already AAETIG Spaniel

2
g s any kennel an suppl Lo, _ g
t)\Itt;:li]\.IIIiL:‘::.l any breedet, i deals with three breeders that Acme Dachshund Ly WiOl'kUW?ki P P
Now suppose a law is passed Acme Banana-Biter DB2 Design &

Puppy Factory Spaniel Development Guide
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