Relational Database Design Theory
Part I1

PS5 116
Introduction to Database Systems

Announcements (October 12)

% Midrerm graded; sample solution available

% Homework #2 graded; sample sclution already
distribured

& Plense vedfy all your grodes on Blackboard

% Project milestone F1 due today

Review

4 Functional dependencias
u ¥ — ¥ If two rows agroc on JX, they must agrecon ¥
¥ A gencralization of the koy concopt
4 Non-kev fonctional depandencies: o sources of redundancy
» MNon-triwial X — T whore X is oot 2 supokoy
¥ Zalled 2 BICNT olation
4+ BCNF decompesition: a method for removing redendancies

= Frren RCE, ¥, Z2) and a BCWF wiolation X — ¥, docomposc E into
R, (¥, ¥) and R_CX, Z)

¥ A losslcss join decomposdtion

# Schema 1n BCNF has no redundancy due to FD's




Next

# 3MNF (BCINT is too much)

% Multivalued dependencies: anather source of
redundancy

% 4NF (BCNF is not enough)

Motivation for 3INF

& Addvers (reveet addres:, civy, state, 242
® riwert addvess, cify, riate — zep
" pod —)cofy, shale

% Elevs

4 BCINFE?

To decompose or not to decompose

Addreee, {pip, ciby, rhae)
Addreeey (ctowef mdduece, p)
4 FDI's in Addwers,

% FDV's in .-‘l::gtr:::

% Hey, where is streef_addwers, oy, dafe — pip?

= Cannot chock withont jaining Adders, and Adde:r, bads togcther

4 Problam: Some lossless join decomposition s not
dependency-preserving

4% Dilamma: Should we get nod of redundancy at the expenss

of making constraints harder to enforce?




3NF

4 R iz in Third Mocmal Form (3NF) if for svery non-tovwal
FD X — A (whers A & singl= attribure), aither

m X ic a supokey of B, or

= A ik a mcmber aof ak least onc koy of B
¥ Intuitivcly. BCNT docompostan an X —+ 4 would “brak” the

kcy containing A

4 5o Addeesr ic alrmady in 3NF

& Tradecoft:

® an cnforec all odginal FD's oo indrmidual docomposcd rclations
= Mlight have somc rodundancy doc to FDVs

BCNF = no redundancy?

& Stadent (SID, CID, club)

¥ Suppose vour classes have nothing to do with the cluks

VOu join

® FI¥'s?

® BCNEF?

¥ Bedundonci=s?
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Multdivalued dependencies

% A multivalued dependency (MVD) has the form
X Y where X and ¥ are sets of attributes in a

relation B

& X 2+ ¥ means that whenever two rows in R agree on
all the ateributes of X, then we can swap their ¥
components and get two new rows that are also in B
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