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Normal Forms

* Normal forms help determine whether a relation
Is subject to logical inconsistencies and anomalies

* There is a series of normal forms of increasing
“strictness” and lower chance of inconsistency

— First normal form (1NF)

— Third normal form (3NF)

— Boyce-Codd normal form {BCNF)

— Fourth, fifth, sixth normal forms (4NF, SNF, 6NF)
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First Normal Form

* 1NF is the simplest normal form

* Arelation is in 1NF if all of its fields contain only
atomic values

— Mo lists or sets

* Qur definition of a relation implies 1NF holds by
default:

— By enforcing domain constraints, we guarantee every
relation is in INF

Redundancy Revisited

* We touched on redundancy in the context of database
design decisions

* Redundancy is an extremely important consideration in
those decisions

— Redundant storage can be a problem

— The real problem is maintaining the data during inserts/
updates/deletes

« Amything that modifies redundant data has to be sure to modify
every “copy” of that data, or inconsistencies can be introduced

* Redundancy can be guite subtle, hard to detect
— It doesn’t strictly mean duplicate information
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Does This Relation Instance
Contain Redundancy?

I | rawe salery | depi_naowe | Roldiony | bpdeet
2227 | Finstein Q3000 | Physics Walson HELHY
12121 | Wu 0000 | Finance Fainter | 120000
12343 | El Said G000 | Histery Painter SILLHY
45565 | Katz 73000 | Comp. Sa. | Tavlor RUEEUE
JE34a | Kim sounn | Elee, Eng. | Tavlor B5000
ToFGh | Crick 72000 | Biology Yalson S
10101 | Srirtivasan | €000 | Comp. 56, | Tavlor IHEEHE
38583 | Califien G000 H'LSLEI":' [Fainber ol
A3RX] | Brandt caunn | Comp. =, | Tavlor ILEEHL
15151 | Mozart 40000 | Music Packard R0
A3456 | Gold gAanD | Physics YWatscn HELHE
Ta543 ﬂinEh E00n Finance Fain ber T2
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Functional Dependencies

* A functional dependency is a type of integrity
constraint related to relation keys
— Field(s) X functionally determine field(s) Y if
= for every possible instance r of relation R,
— for any two tuples t1, 12 inr,

» il =mie2)
» then m(ti) = m it2}

— We write X = Y to indicate functional dependency

* Functional dependencies are statements about all
possible relation instances

* If Kis a candidate key, K = R
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