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Q — Query Plan
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Query Processing

Q — Query Plan

Focus: Relational System

¢ Others?
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R|A|B|C S|C |D |E
a | 1|10 10[x |2
b | 1 |20 20y |2
c | 2] 10 30|z |2
d | 2135 40 [ x |1
e | 3|45 50|y |3

CS 525 @ Notes 7 - Query Processing 5 Scien:!gucr?c;l?.g;e?: ip/
LLINOIS INSTITUTE OF TECHNOLOGY

Example
Select B,D
From R,S
Where RA = “c” A SSE=2 A
R.C=S.C
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R|IA | B | C S|C | D | E
a 1 10 10 | x 2
b 1 20 20 |y 2
| ——— >
e [ 2] 10 30|z |2
d 2 35 40 | x 1
e 3 45 50 |y 3
Answer B | D
21 x
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¢ How do we execute query?

Oneidea >

- Do Cartesian product
- Select tuples
- Do projection
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RXS RA|RB|R.CI|S.C|SD|SE

10 |10 | x | 2

CS 525 @ Notes 7 - Query Processing 8 Sci enr!ggrﬂl?.gﬁe?: ‘]A/
ILLINOIS INSTITUTE OF TECHNOLOGY

RXS RA|RB|R.C|S.C|SD|S.E

Bingo! @ 2 ﬁw X
Got one... . ] @
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Relational Algebra - can be used to
describe plans...

Ex: Plan I
HB,D
|

ORA=“C"A S.E=2 A R.C=S.C

X
R/ \S
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Relational Algebra - can be used to
describe plans...

Ex: Plan I
HB D

r

OR.A=“C"A 5.E=2 A R.C=5.C

|
X
R™ s

OR: TIgp[ Oga=vcs s.E=2 n R = s.c (RXS)]
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Another idea:

Plan II -
B,D
I >
_ > AN natural join
Ora=* Osg=2
R S
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R S

A|B|C o (R) o(S) C|D|E
alt |10 |A|B[C|| C|D|E| |10 x|2
b1zoqc21o 10x2_20y2
cl2 10 20| y|2| |30|z|2
d|2 35 30/ zI21 |40|x |1
e[3 45 Y 50| y|3
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Plan III

Use R.A and S.C Indexes

(1) Use R.A index to select R tuples
with R.A = “c”

(2) For each R.C value found, use S.C
index to find matching tuples
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Plan III

Use R.A and S.C Indexes

(1) Use R.A index to select R tuples
with R.A = “c”

(2) For each R.C value found, use S.C
index to find matching tuples

(3) Eliminate S tuples S.E = 2
(4) Join matching R,S tuples, project
B,D attributes and place in result
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R S
A C
ABC_% @_’CDE
a|l]10 10 x| 2
b1]20 20| y|2
c|2]10 30 z|2
d|2 |35 40| x| 1
e |3 45 50| y|3
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R S
A="C" C
ABC_% @_CDE
alll10 10| x| 2
bl1l20| <“%10> 20 y| 2
c|2 |10 30| z|2
d|235 40| x| 1
e|3 |45 50| y|3
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R S
A="C" C
ABC‘_W _.|c|plE
all|10 (‘ 10| x| 2
blif2o] <G2HY <i0x2>  |a0|y|2
cl|2 |10 30| z|2
d|2 35 40| x| 1
e|3 |45 50| y|3
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R s
A=C" ¢
AlBlC|_ b _ cp[e
alll|10 ( 10| x| 2
bl1l20] <620 <10 2> |20/ y|2
cl2 10 check=27/39| 5|5
di2135)  output: <2,x> 401 x|1
el|3 |45 50| y|3
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A= C

® a 0o o 9 >
W NN = = [@m]|”

45

next tuple:
<c,7,15>
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C
-k
10 { 10 x
20 <C'2 <10 g 20
10 \Gheck=2" 30| z

35

output: <2,x>

<
W = N N N(m
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Overview of Query Optimization
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| sQL query

parse tree

| logical query plan

!

consider physical plans

| answer

Cexecute D

statistics. t Pi

{(P1,C1),(P2,C2)..}1

o -
COMPUTER
SCIENCE
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l.q.p. +sizes
)
{P1,P2,....}
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Example: SQL query
SELECT title
FROM StarsIn
WHERE starName IN (

SELECT name

FROM MovieStar

WHERE birthdate LIKE ‘%1960’
)

(Find the movies with stars born in 1960)
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Example: Parse Tree
<Query>
< |‘=w>
SELECT <Sellist> FROM <FromList> WHERE <Condition>
<Attrillute> <RelName> <Tuple> IN %‘JK
tit‘le Stal"sIn <Attrib/ute> (/<Ql\1ery> )
starName SF<N>
SELECT  <Sellist> FROM  <FromList> WHERE <C ndi.tion>
<Attribute> <RelName> <Attri‘bute> LIKE <Pattern>
name MovieStar birthDate ‘%1‘960'
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Example: Generating Relational Algebra

H‘title

O

StarsIn <condition>
N

<tuple> IN IIname

<attribute> Obirthdate LIKE ‘%1960’

starName MovieStar

Fig. 7.15: An expression using a two-argument o, midway between a parse tree

and relational algebra
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Example: Logical Query Plan

H‘title

OstarName=name

X
/ .
StarsIn IThame

Opirthdate LIKE ‘%1960’

MovieStar

Fig. 7.18: Applying the rule for IN conditions
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Example: Improved Logical Query Plan
ITtitle

‘ Question:
starName=name Push project to

/ \ StarsIn?

StarsIn ITname

Obirthdate LIKE ‘%1960’

MovieStar

Fig. 7.20: An improvement on fig. 7.18.
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Example: Estimate Result Sizes
>
/ .— Need expected size
StarsIn
o
MovieStar
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Example: One Physical Plan

Hash join |— Parameters: join order,
memory size, project attributes,...

SE scan‘ ‘index scan| — Parameters:
‘ Q‘ ‘ Select Condition,...

StarsIn MovieStar
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Example: Estimate costs
L.Q.P
P1 P2 .. Pn
| | |
C1 c2 .. Cn
!
Pick best!
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