Query Optimization

CP5 116

Introduction to Database Systems

Announcements (November 18)

¢ Homework 4 due in one week!

Query optimization

% One logical plan — “best” physical plan
% Questions
¥ Howr bo enumerats possible plans
| Howr to estirnate cosks
" Heowr to pick the "best™ one
% Often the goal is not getting the optimum plan, bue
instead avoiding the horrible ones
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Plan enumeration in relational algebra

% Apply relational algebra equivalences
= Join recrdering: ¥ and # are associative and

commutative {except column ordering, but that s
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More relational algebra equivalences

% Convert o,-x to/from &  gfRx5) =R A 3
% Mergelsplit o's: g0 Ry =a,, . B
% Mecgelsplit 7's: 7 (7, B) = 7, K. wheee L1 C L2
# Push dowm/(pull up o
Ty e pe (B ﬁa‘ 3) = (o, K] ﬁe.-*-.:‘ (0, 5) where

= is a prodicatc imrolving only £ colomns

= jr 5 a prodicatc invelving only & columns

= yand # arc predicates imvolving both B and & columns
4 Push dowm m: m; (&, B) = w, {o, (7 ;- K}, where

® L' i the sct of columns referenced by § that acc not in L
4 Many mors (seermingly terval) squrralencas.

® (Zan be gystematically uscd to transform a plan to now oocs

Relational query rewrite example
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Heuristics-based query optimization

<% Start with a logical plan
% Push selections/projections down as much as possible
" Why?
" Why not?
% Join smaller relarions first, and aveid cross product
" Why?
" Why not?
% Convert the transformed logical plan ro a physical
plan (by choosing appropriate physical operators)

SQL query rewrite

% More complicated—subqueries and views divide a
query into nested “blocks”

" Processing =ach block separately forces particular joan

= EveniFthe plon is opil ine each Hnck- i snoy not be
optimal for the entice query
% Unnest query: convert subgueries/views to joins
+ We can just deal with select-project-join queries
® Whese the dean rales of rdational dlgebo apgly

SQL query rewrite example

& SELECT name

FROM Student

WHERE SID = AMY (SELECT SID FROM Emroll):
4 SELECT name

FROM Student, Enroll
WHERE Student.5ID = Enroii.SID:

4 SELECT name

FROM (SELECT DISTINCT Student.3ID, name
FROM Student, Enroll

WHERE Student.SID = Envol11.51ID);




