Relational Database Design Theory
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Introduction to Database Systems

Announcements (September 11)

¢ Homework 1 due in one week

& Details of the course project and a list of suEgEEtEd
ideas will be available this Thursday

Motivation
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# Heowr do wre tell if 2 design i bad, = 3.,
StudentEnvall (31D, name, CIDN?

= Thix design has rodundancy, beocause the name of a stodent is
rooarded multiplc Hmecs, ancc for cach course the stodont s @kaing

4% How obout o systematic approach to detecting and
removing redundancy in designs?
= Dipondencics, docompositions, and noemal foems




Functional dependencies

% A functional dependency (FD) has the form ¥ — ¥,

where X and ¥ are sets of ateributes in a relation B

& ¥ — ¥ means that whenever two I:uple-s in K agree
on all the attributes in X, ﬂae];' must also AgTEes Of

all attribures in ¥
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FD examples

Addvers (rtveet addeecs, city, state, rif)

" Towml FO: LHS 2 RHS

" Completely non-trwial FD: LHS M RHS = &

Keys redefined using FD's

A set of attributes K is a key for a relation R if
# K — all {other) atrributes of R
® That iz, ¥ iz a “super key™
% No proper subset of K satisfies the above condition

® That 1z, K 1= smintenal




Reasoning with FD's

Given a relation K and a set of FD)'s F

4 Does another FD follow from 7?2

" Are some of the FD¥'s in F redundant (1.2, ther followr
froem the oters)?

% Is Ka key of B?
" What are all the kevs of K?

Attribute closure

# Given R, a set of FD's JF that hold in K, and a set of
attributes Z in K-
The closure of Z (denoted Z7) with respect to F is
the set of all atrribures {A4,, A, ...} functionally
determined by Z (thatis, Z = A4, A, ...}

% Algorithm for computing the closure
" Start with closure = 2

" IfX — Visin F and X i aleeady in the closure, than
alzo add ¥ to the closurs

¥ Bapeat until no moce attobutes can be addad

A more complex example
Srudewtovade (SID, wame, emad, CID, grade)
# 5ID — name, emadl

# emnail — SIDY

S SID, CID — grade

(Not a good design, and we will see why later)




