PA152: Efektivni vyuzivani DB

6. Zpracovani dotazu

Vlastislav Dohnal



" S
Vyhodnoceni dotazu

m Postup:
Dotaz

Syntakticka a semanticka kontrola
= Strom dotazu

Logicky plan
= Upravy planu

Fyzicky plan

Vyhodnoceni
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"
Priklad
m Relace
R(A,B,C)
S(C,D,E)
m Dotaz

select B,D
from R,S
where R.C=S.C and R.A='c’ and S.E=2
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Priklad
RI A

C

a
b
C
d

€

B
1
1
2
2

3

10
20
10
35
45

C |D |E
10 | x | 2
20y | 2
30z |2
40 | x |1
50|y | 3

select B,D from R,S where R.C=S.C and R.A=‘c’and S.E=2
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"
Priklad

R

C

™ alo o o |>

W NN N = = |

10
20
10
35

45
Odpovéd

C |D |E

10 | x | 2

20y | 2

30|z |2

40 | x |1

50|y |3
B | D

2
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" S
Jak vyhodnotit tento dotaz?

1) Kartézsky soucin

1. zpﬁso|> 2) Vybér zaznamu

3) Projekce

PA152, Vlastislav Dohnal, FI MUNI, 2019



RA|R.B|/R.C|S.C|S.D|S.E
a 1 | 10 | 10| X 2
a 1 |10 20| vy 2
C 2| 10 | 10| Xx 2
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RxS

Tento zaznam
vyhovuje

RA|R.B|R.C|S.C|S.D|S.E
a 1 10 | 10| X 2
a 1| 1020 vy 2
©20 0 x 2

/

R

Vystup — vysledek dotazu

select B,D from R,S where R.C=S.C and R.A=‘¢’ and S.E=2
PA152, Vlastislav Dohnal, FI MUNI, 2019




" J
Popis planu provedeni dotazu
m Pouziti relacni algebry
Mgp [ Ora=cr sE=2 ARC =5 (RXS)]

m Priklad planu 1:
Strom dotazu
HB,D

OR.A='C'A S.E=2 A R.C=S.C

X

T s
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- S
Popis planu provedeni dotazu
m Priklad planu 2:

| >
> L natural join

PA152, Vlastislav Dohnal, FI MUNI, 2019
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Fyzicky plan

O PFl’kIaFgl pro 2: Table-scan pro seleskce
A|B|C o (R) o(S) C|D|E
all|{10, |A|B/C || C|D|E| |10| x|?2
b120~c210 10x2h20y2
c |2 |10 200y|2]| |30|z|2
d|2 |35 301 z121 |40 x |1
e |3 45 ‘, ' 50| y| 3

PA152, Vlastislav Ill‘ FI MUNI, 2019




= JEE
Popis planu provedeni dotazu

m Plan 3:

Mame indexy pro R.Aa S.C

Pouzijeme index R.A k nalezeni zaznamu R
splnujici R.A ="¢c”
m Pro kazdou nalezenou hodnotu R.C pouzijeme
index S.C pro nalezeni odpovidajicich zaznamu

m Vypustime zaznamy S, kde S.E # 2
Spojime odpovidajici zaznamy R,S
Provedeme projekci na atributy B,D

PA152, Vlastislav Dohnal, FI MUNI, 2019 12
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o Q

W N N B = ]| A

10
20
10
35
45

A='C C

b -

<c,2,10>
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O O T 9o

W N N b = @m| A

10
20
10
35
45
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P

o O T 99

W N N B = @m| A

10
20
10
35
45

A=\\CII C

b -

<c,2/10>

Kontrola
e=27

Vystup: <2,x>
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P

(D O 0O o Q

W N N B = m| A

10
20
10
35
45

<_/I1(

A=\\CII

<c,2,10 >

s

N

\@ntrola =2

Lvystup <2,X>

dalsi zaznam:

<c,/,15>
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Schéma optimalizace dotazu
| SQL dotaz

strom dotazu

fomverze »
| logicky plan dotazu T vyslede

statistiky .-
v 7\ P|
| ,vylepseny" |.p.d —

@@ P — neJ|epS|

[ I.p.d. s velikostmi 1{(P1,Cy)/(P2C))..}
@fyz. vland @ @nékladﬁ f.p.d.
!
{P{,P5,.....}

PA152, Vlastislav Dohnal, FI MUNI, 2019 18



" S
Priklad: SQL dotaz

m Relace
Starslin(title, year, starName)
MovieStar(name, birthdate)

m Dotaz
Najdi filmy, ve kterych hraji herci narozeni v roce 1960:

SELECT title
FROM Starsin
WHERE starName IN (
SELECT name
FROM MovieStar
WHERE extract(year from birthdate) = 1960

PA152, Vlastislav Dohnal, FI MUNI, 2019 19



" I
Priklad: strom dotazu

<Query>
|

N
SELECT <SelList> FROM <FromList> WHERE <Condition>

\ / a

<Attril‘3ute> <RelName> <Tuple> IN <Query>
title Starsln <Attribute> ( <Query> )

|

w\v

SELECT <SelList> FROM <FromList> WHERE <Condition>

/ /

<Attribute> <RelName> <Function> = <Value>

| | | |

name MovieStar extract(year from birthdate) 1960

PA152, Vlastislav Dohnal, FI MUNI, 2019 20



" S
Priklad: prevod do relacni algebry

m Selekce ma dva argumenty
Treba prevest...
P I Ltitle

m Operator IN ‘
T). odstraneni O
vnorenych T

dOtaZﬁ Starsln /<C7ndgj\i0n>
Q <tuple> IN Ilname

<attribute> Gextract(year from birthdate) = 1960

starName MovieStar

PA152, Vlastislav Dohnal, FI MUNI, 2019 21




" S
Priklad: logicky plan dotazu

m Operator IN nahrazen soucCinem

I Ttitle

O starName=name

\
X

/ L
Starsln Hname

Gextract(year from birthdate) = 1960

MovieStar

PA152, Vlastislav Dohnal, FI MUNI, 2019 22



" JE
Priklad: vylepseni logickeho planu
m Nahrazeni soucCinu a selekce
Provedeni spojeni I Ttitle

starName=name

m Dalsi moznost <
Posunout projekci / \

k relaci Starsin?
Starsln Hname

Gextract(year from birthdate) = 1960

MovieStar

PA152, Vlastislav Dohnal, FI MUNI, 2019 23



" I
Priklad: odhad velikosti vysledku

m Pfed generovanim fyzickych planu
m Ovlivauji odhad ceny provedeni

Starsln

\
\
1

l‘ @) extract(year from birthdate) = 1960
I

\
\

~.._ MovieStar

~ -
- -

PA152, Vlastislav Dohnal, FI MUNI, 2019 24



Priklad: jeden fyzicky plan

Hash join

— Parametry: poradi relaci,

SEQ scan

Starsin

\velikost paméti, projekce,...

MovieStar

PA152, Vlastislav Dohnal, FI MUNI, 2019

volba podminky, ...
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= S
Priklad: ohodnoceni planu cenou

Logicky plan dotazu

] \

Plan, Plan, .... Plan,

Cena, Cena, .... Cena,

T

LI 40" A 4

PA152, Vlastislav Dohnal, FI MUNI, 2019
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" A
Optimalizace dotazu
m Urover reladni algebry

m Uroven podrobného planu dotazu
Odhad ceny

m Bez indext
= S Indexy

Vytvoreni a porovnani planu

PA152, Vlastislav Dohnal, FI MUNI, 2019
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S
Optimalizace relacni algebry

m [ransformacni pravidla
Musi zajistit ekvivalenci vysledku
Jakeé transformace jsou vhodné?

PA152, Vlastislav Dohnal, FI MUNI, 2019

28



"
Transformachni pravidla
m Prirozene spojeni

Protoze jsou vsechny atributy zachovany,
neni poradi dulezité
m Pfiklad: Rp<9S = SR
(R>AS)BAT = RS BAT)

PLaN /M\M
>

T R
/N [\

PA152, Vlastislav Dohnal, FI MUNI, 2019 29



" S
Transformachni pravidla

m Stejne pro kartézsky soucin, sjednoceni,
prunik

RxS=SxR
(RxS)xT=Rx(SxT)

RUS=SUR
RUGSUT)=(RUS)UT

PA152, Vlastislav Dohnal, FI MUNI, 2019
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"
Transformachni pravidla
m Selekce

cyplx\pz(R) = cTpl [ sz (R)]

cyplx\pz(R) = | Gpl (Rl sz (R)]

Cyplvpz(R) = | Gpl R)Jul sz (R)]

PA152, Vlastislav Dohnal, FI MUNI, 2019

31



"
Problem duplicit

m Mnoziny nebo multimnoziny?
Relace jsou multimnoziny
m Priklad
R ={a,a,b,b,b,c}
S ={b,b,c,c,d}
mRNS="7?
MIN: R NS ={b,b,c} v SQL: INTERSECT ALL
mRuUS="?
SUM: Ru S ={a,a,b,b,b,b,b,c,c,c,d} vSQL: UNION ALL
MAX. RuS={aa,b,b,b,c,c,d}

PA152, Vlastislav Dohnal, FI MUNI, 2019 32



" J
Moznost SUM: sjednoceni relaci
m Sjednoceni dvou relaci
RUS v SQL: UNION ALL
m Priklad

Poslanci(id, rok, partaj, jméno, ...)
Senatori(id, rok, partaj, jméno, ...)

R = TUrok,partaj(Senatofi) S = TUrok,partaj(Poslanci)
1997 ODS 1997 ODS
2003 CSSD 1998 KDU
2007 SzZ 1996 CSSD

PA152, Vlastislav Dohnal, FI MUNI, 2019 33



" B
Moznost MAX: rozklad selekce
m Rozklad selekce:

Gplv P2 (R) — Gpl(R) J sz(R)

m Priklad: R={a,a,b,b,b,c}
P, splnuji a,b; p, spinuji b,c
Gplv P2 (R) — {alalblblblc}

Gpl(R) — {alalblblb}
GPZ(R) — {blblblc}
Gpl(R) \Jmax GPZ(R) — {alalblblblc}

PA152, Vlastislav Dohnal, FI MUNI, 2019
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"
Volba spravne moznosti

m Pragmatické rozhodnuti pro u
Pouziti “SUM” pro sjednoceni multimnozin
,MAX" pro rozdéleni podminky ,nebo” (v)

m Nektera pravidla nelze pro multimnoziny
pouzit
Asociativita rozdilu R - (S -T)

Distributivita: RN (S U T)
=(RNS)U(RNT)

PA152, Vlastislav Dohnal, FI MUNI, 2019 35



"
Transformachni pravidla
m Znaceni:
X = mnozina atributu

Y = mnozina atribut®
XY=XuUY

m Projekce
Tlxy (R) = TUcply (R)]

PA152, Vlastislav Dohnal, FI MUNI, 2019
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" S
Transformachni pravidla

m Kombinace selekce a prirozeneho spojeni
m Necht

p = vyraz obsahujici pouze atributy R
q = vyraz obsahujici pouze atributy S
m = vyraz obsahujici atributy R 1 S

O,(R=~S)= [0, (R)]>S
O, (R S)= Rex[Og(S)]

PA152, Vlastislav Dohnal, FI MUNI, 2019 37



" S
Transformachni pravidla

m Kombinace selekce a prirozeneho spojeni
Dalsi pravidla Ize odvodit

Oprq (R < S) =[Op (R)] < [Oq(S)]
Gp/\q/\m (R > S) —
Om [(Ob (R)) = (Oq (9))]

Opvg (R ) =

[(Cp (R)) < 8] U [R (04 (S))]

PA152, Vlastislav Dohnal, FI MUNI, 2019



" S
Transformachni pravidla

m Kombinace selekce a prirozeneho spojeni

Priklad odvozeni pravidla

Necht
m = vyraz obsahujici pouze atributy
spolecné R i S, ale neporovnava je

G, (R S)=[0g (R)] =[G (S)]

PA152, Vlastislav Dohnal, FI MUNI, 2019 40



" J
Transformachni pravidla
m Kombinace projekce a selekce

m Necht

X = podmnozZzina atributu R
z = atributy pouzité ve vyrazu P
(podmnozina R)

TUxz
mxGpR)] = Tx (Op [ ' (R) ])

PA152, Vlastislav Dohnal, FI MUNI, 2019

41



" S
Transformachni pravidla

m Kombinace projekce a prirozeneho spojeni
m Necht

X = podmnozina atributu R
y = podmnozina atributu S
z = prunik atributt R,S

Tixy (R S) =

Tny([Tsz (R) ] ><] [TCyz (S) ])

PA152, Vlastislav Dohnal, FI MUNI, 2019 42



" A
Transformachni pravidla
m Kombinace navic se selekci (r, o, <)

TUxy (Gp (R < S)) —

TCxy (Gp [TTxz’ (R) < TTyz’ (S)])
2’ =7z U {atributy pouzité v P}

PA152, Vlastislav Dohnal, FI MUNI, 2019
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" S
Transformachni pravidla

m Kombinace projekce, selekce a
kartézského soucinu

TUxy (Gp (R x S)) =7

PA152, Vlastislav Dohnal, FI MUNI, 2019
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"
Transformacni pravidla
m Kombinace selekce a sjednoceni

Op(R Uan S) = Op(R) Lan Gp(S)

m Kombinace selekce a rozdilu
Op(R —S) = Op(R) — S = Op(R) — Op(S)
Selekci je mozneé aplikovatina S

s Muze byt vhodné pro zmensSeni relace pred
provedenim rozdilu

Musi P neco splnovat?

PA152, Vlastislav Dohnal, FI MUNI, 2019 45



"
Vhodne transformace
m Selekce co nejdrive:
Op(R<S)—>[Op(R)]>=<S
m [aké projekce co nejdrive

Tix[Op (R)] = Ttx (Op [TTxz (R)])
Ptiklad:
=« R(A,B,C,D,E,F,G,H,,J) vysledek={E}
m Filtr P: (A=3) A (B="cat")

TTe(Op (R)) vs. Te (Gp (TEABE(R)))

PA152, Vlastislav Dohnal, FI MUNI, 2019 46



" I
Vhodné transformace

Gplf\pz (R) — Gpl [sz (R)] — sz [Gpl (R)]
5[ Gy (RN AL R))

Gplvpz (R) —> Gpl(R) U max sz(R)
RS -5 SR

PA152, Vlastislav Dohnal, FI MUNI, 2019
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" I
Vhodné transformace

m Mame indexy O (a=3)  B=cat’)(R)
Pro Al pro B = cS(A:B)(R) n O (B=“cat”)(R)
B = ‘cat’ }= 3
R

ukazatel na zaznam:
<block_id;item_id> \

Prinik seznamu ukazatell
je vysledek

PA152, Vlastislav Dohnal, FI MUNI, 2019 48



" I
Vhodné transformace

m Obecna pravidla:

Bez transformaci neudelame chybu
Vetsinou vyhodne

m Selekce nejblize relacim

m Projekce nejblize relacim

m Eliminace spole¢nych podvyrazu
m Eliminace duplicit

PA152, Vlastislav Dohnal, FI MUNI, 2019
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" I
Vhodné transformace: priklad

m Presun selekce co nejblize relacim — zdanlive ok
Ale: Nejdfive vhodné presunout co nejdale a pak nejblize

m Priklad:

Relace: Starsin(title, year, starName)
Movie(title, year, studioName)

Pohled: create view MoviesOf1996 as
select * from Movie where year = 1996;
m Dotaz: select starName, studioName
from MoviesOf1996 natural join Starsin;

1_IstarName,studioName 1_[starNamT:,studioName 1_[starNamT:,studioName

MoviesOf1996 Starsln Gyear= 1996 Starsln Gyear= 1996 Gyear= 1996

Movie Movie Starsln

PA152, Vlastislav Dohnal, FI MUNI, 2019 50



" A
Zpracovani dotazu: shrnuti
m Urover reladni algebry
Transformacni pravidia
Pouziti doporucenych pravidel
m Uroven podrobného planu dotazu
Odhad ceny

Vytvoreni a porovnani planu

PA152, Vlastislav Dohnal, FI MUNI, 2019
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= I
Odhad ceny planu dotazu

1. Odhad velikosti vysledku operace
2. Odhad poctu V/V operaci

PA152, Vlastislav Dohnal, FI MUNI, 2019
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= S
Odhad velikosti vysledku

m Statistiky pro relaci R
T(R) — poCet zaznamu
S(R) — velikost zaznamu v bajtech
m S(R,A) — velikost atributu (hodnoty) v bajtech
B(R) — poCet obsazenych bloku

V(R, A) — pocCet unikatnich hodnot atributu A
m Pro spravné odhady
Aktualni statistiky nutne!

PA152, Vlastislav Dohnal, FI MUNI, 2019
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" I
Priklad statistik

m Relace R
Atribut A — retézec, max. 20 B
s S(R,A) =3 « prumérna délka
Atribut B — celé Cislo, 4 B
Atribut C — datum, 8 B
Atribut D — retézec, 5 B

= S(R,D)=1

m Statistiky
T(R)=5 S(R) =16
V(R,A) = 3 V(R,B) = 1
V(R,C)=5 V(R,D) =4

PA152, Vlastislav Dohnal, FI MUNI, 2019

A| B C D
cat| 1 | 10.2.98 | a
cat| 1 | 20.3.98 | b
dog| 1 | 30.4.98 | a
dogl 1 | 14.6.98 | c
bat| 1 | 15.6.98 | d
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" JE
Odhad velikosti vysledku
m Kartezsky souCin W = R; x R,
TW) =T(Ry) - T(Ry)
S(W) = S(Ry) + S(R,)

PA152, Vlastislav Dohnal, FI MUNI, 2019
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Odhad velikosti vysledku

m Selekce W = o,_,(R) AlB| C |D
S(W) = S(R) cat| 1 | 10.2.98 | a
T(W) — r) cat| 1 20.3.98 | b

dog| 1 | 30.4.98 | a
dogl 1| 14.6.98 | ¢

m\W = c5A:‘cat’(R) bat| 1 | 15.6.98 | d

V(R,A)=3
__T(R) _
T(W) = = 5/3 V(R,B)=1
V(RA) V(R,C)=5
V(R,D)=4
m W, = 0g=5(R) T(Wp) =7

PA152, Vlastislav Dohnal, FI MUNI, 2019
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"
Odhad velikosti vysledku
m Predpoklad predchoziho odhadu

Rovnomeérneé rozlozeni hodnot mezi
hodnotami v R!

mf(val) =1/V(R,2)
m T(oz-va(R)) = T(R) - f(val)

m Alternativni predpoklad

Rovnomeérné rozlozeni hodnot v celé doméneé

m PocCet hodnot v doméne oznacujeme DOM(R,Z)
n f(val) =1/ DOM(R,2)

PA152, Vlastislav Dohnal, FI MUNI, 2019 57



Odhad velikosti vysledku: priklad

m Selekce W = 6,_,,(R)

Al|B C D
T(W)="7? cat| 1 | 10.2.98 | a
m Podle DOM(R,?*) cat| 1 | 20.3.98 | b
_ dog| 1 | 14.6.98 | C
W = 6c-vaR) bat| 1 | 15.6.98 | d
s T(W) =f(val) - T(R)
=1/10*5=0,5 V(R,A)=3  DOM(R,A)=10
— V(R,B)=1 DOM(R,B)=10
W GB:_Va'(R) , V(R,C)=5 DOM(R,C)=10
= T(W) = (1/10)*> V(R,D)=4 DOM(R,D)=10

W = CTA:vaI(R)
n T(W)=0,5

PA152, Vlastislav Dohnal, FI MUNI, 2019
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= S
Odhad velikosti vysledku

m Selekce W = 6,_,,(R) AlB| C |D
Puvodni navrh cat| 1 | 10.2.98 | a
cat| 1 | 20.3.98 | b
T(W) = VT(I({% dogl 1 | 30.4.98 | a
dogl 1 | 14.6.98 | C
bat| 1 | 15.6.98 | d

Alternativni navrh
V(R,A)=3  DOM(R,A)=10
T(W) = T(R) V(R,B)=1 DOM(R,B)=10
DOM(R,2) V(R,C)=5 DOM(R,C)=10
V(R,D)=4 DOM(R,D)=10

PA152, Vlastislav Dohnal, FI MUNI, 2019
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"
Odhad velikosti

m Selekce W = 6,.,4(R)

Navrh 1
s T(W)=T(R)/2

Navrh 2
s T(W) =T(R) /3

Navrh 3
m Podle velikosti rozsahu

PA152, Vlastislav Dohnal, FI MUNI, 2019
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" I
Odhad velikosti

m Selekce — podle velikosti rozsahu

R Z
Min=1  V(R,2)=10
I W= 0, 15 (R)
Max=20
m VVypocCite] podil hodnot (unikatnich)
(. _20-15+1 _ 6
20-1+1 20

T(W) = f- T(R)

PA152, Vlastislav Dohnal, FI MUNI, 2019 61



"
Odhad poctu hodnot: histogram

m Histogram hodnot atributu 37

Misto V(R,A) a DOM(R,A)
Zpresnéni odhadu

m Pocet ruznych hodnot >
Malo — pro kazdou pocet

fa 28

Hodné — kvantizace 10 23 37

m Intervaly hodnot (se stejnym pocltem zaznamu)
= Percentily

42

m Pouze pro nejfrekventovanéjsi

ostatni dohromady (j. vysledné rovhomeérné)

PA152, Vlastislav Dohnal, FI MUNI, 2019



" S
Odhad velikosti

m Selekce W = o,.,,(R)
T(W) = T(R)-(1 - f(val)) = T(R)-(1 — 1/V(R,2))
T(R)

=TR) - VR 7

Obvykle reseni pro V(R,Z) = T(R)
n T(W) =T(R)

PA152, Vlastislav Dohnal, FI MUNI, 2019
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" A
Odhad velikosti
m Pfirozené spojeni W = R, < R,
Znaceni

s X — atributy R,
m Y — atributy R,

m Pripad 1

XNY=0

Stejné jako R; x R,
m Pripad 2

XNY=/Z

Viz déle...

PA152, Vlastislav Dohnal, FI MUNI, 2019
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S
Odhad velikosti: prirozene spojeni

A B
m Predpoklad Z={A} a takeé:
V(R,A) = V(R,,A)
— kazda hodnota Az R; je 1V R,
V(R,A) 2 V(R,,A)
— kazda hodnota Az R, je 1V R,

PA152, Vlastislav Dohnal, FI MUNI, 2019
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" S
Odhad velikosti: prirozene spojeni

= V(R,,A) £ V(R,,A)
R,| A| B | C R, A| D
Vezmi 1 zaznam Vyhledzj
a Spoj
m 1 zaznam se spoji s T(R,) / V(R,,A)

Zzaznamy
Opet predpoklad rovhomerneho rozlozeni

m Vysledek: tow)=TR,) - V-EI(QRZA)
23
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S
Odhad velikosti: prirozene spojeni

m Shrnuti obou variant
V(R,,A) £ V(R,,A)

TW) = TRy) - R

V(R2.A)

V(R,,A) < V(R,,A)

T(R))

m Rozdil je pouze ve jmenovateli
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" I
Odhad velikosti: prirozene spojeni
m Obecny zaver
W= R,<IR,

T(Ry) - T(Ry)
max { V(R,A), V(R,,A) }

T(W) =
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*
Odhad velikosti: prirozene spojeni
m\\ = Rl D><7 R2
R,(X), R(Y), XY =2Z
m Velikost zaznamu

S(W) = S(Ry) + S(R,) — S(R;,2)
Plati pro vSechny varianty

m PoCet zaznamu, kdyz Z ma vice atributtu?
Predpokladame, ze jsou nezavislé.

T(W) = T(Ry) - T(Ry)
max{ V(R,,A,), V(R,,A;) } - max{ V(R,,A,), V(R,,A,) }
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"
Odhad velikosti: projekce, selekce
m Projekce W =T1,5(R)
T(W)=T(R)
S(W)=S(R, AB)

m Selekce W = 6,_, 5-(R)
S(W)=S(R), necht n=T(R)
T(W) =n-(1 - (1-m,/n)-(1-m,/n))
a m,=T(R) / V(R,A) m,=T(R) / V(R,B)
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"
Odhad velikosti: mnozinové operace

m Sjednoceni, prunik, rozdil (U, N, =)
T(W) — choose average size
e T(RUS)=T(R) + T(S) ...ifumeans UNION ALL here
e T(RUS)=[max{T(R), T(S)}, T(R) + T(S) ]

Souse: T(Ru S) =avg{ max{T(R), T(S)}, T(R) + T(S) }
= |f set union is evaluated

e T(R-S)=T(R) -%T(S)
s T(RNS)=avg{ 0, mn{T(R), T(S)}}
m DISTINCT
All attributes
= min{ 1/2T(R), (V(R,A)*V(R,B)*...) }

PA152, Vlastislav Dohnal, FI MUNI, 2019 72



"
Odhad velikosti
statistiky
m Priklad

W = [\GA:a(Rlz] > R,

Y
oznacme jako U

m T(U) =T(Ry) / V(R,A) S(U) = S(Ry)
Pro odhady pro W potrebujeme i V(U,*) !
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= S
Odhad poctu hodnot
= Odhady V(U,*)

U= cSA:a(Rl)
Predpokladejme, ze R,(A,B,C,D)
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Odhad poctu hodnot: priklad

m Relace R,
mU= GA:a(Rl)

T(U) = T(R)NV(RLA)

m Vysledek
V(U,A) =1
V(U,B) =1

V(U,C) =1 .. (T(R,) / V(R,,A))
V(U,D) =1 .. (T(R,) / V(R,,A))

PA152, Vlastislav Dohnal, FI MUNI, 2019

A| B C D
cat| 1 | 10.2.98 | a
cat| 1 | 20.3.98 | b
dog| 1 | 30.4.98 | a
dogl 1 | 14.6.98 | c
bat| 1 | 15.6.98 | d

V(
V(
V(
V(

R,A)=3
R,B)=1
R,C)=5

R,D)=4
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Odhad poctu hodnot: praxe

m Obvyklée reseni
U= cSA:a(Rl)
V(UA) =1

V(U,K) = T(U)
m K = primarni klic relace R;

V(U,*) = V(R,*) resp. V(U,*) = T(U)

m Vysledné Ize vyuzit puvodni V(R
V(U,*) =min { V(R,*), T(U) }
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" S
Odhad poctu hodnot: spojeni
m U=R,(AB) < R,(A,C)
m Vysledek:
V(U,A) = min{ V(R,,A), V(R,,A) }
V(U,B) = V(R,,B)
m Resp. min { V(R,,B), T(U) }
V(U,C) = V(R,,C)
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I
Odhad poctu hodnot: spojeni

m Priklad
Z = R,(A,B) < R,(B,C) < R4(C,D)

T(R,) = 1000 V(
T(R,) = 2000 V/(

T(R,) = 3000 V/(

PA152, Vla

R,LA)=50  V(
R,,B)=200 V(

R,,C)=90 V(

stislav Dohnal, FI MUNI, 2019

R,,B)=100
R,,C)=300

R.,D)=500
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I
Odhad poctu hodnot: spojeni

m Mezivysledek
U =R,(A,B) < R,(B,C)

Vysledek:
n T(U)=T(Ry - T(R,) / max{ V(R,,B), V(R,,B) } =
= 1000 - 2000 / 200 = 10 000
= V(U,A) =50
= VV(U,B) = min{ V(R,,B), V(R,,B) } = 100
= V(U,C) = 300
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Odhad poctu hodnot: spojeni

m Celkovy vysledek
Z = U < R4(C,D)
= U(A,B,C)

Vysledek:
m T(Z) =10 000 - 3000 /300 =100 000
nV(Z,A) =50
= V(Z,B) =100
nV(Z,C) =90
= V(Z,D) =500
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" S
Priklad statistik PostgreSQL

m Pripojte se k fakultni DB PostgreSQL
Navod viz prvni prednaska
m Ve schematu xdohnal jsou tabulky

predmet, skupina, hotel
m Statistiky jak na relacich, tak i atributech.

Vyznamy jednotlivych poli

m http://www.postagresql.org/docs/9.6/interactive/view-pg-stats.html
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Priklad statistik PostgreSQL

m Tabulka hotel

Statistic

Sequential Scans
Sequential Tuples Read
Index Scans

Index Tuples Fetched
Tuples Inserted
Tuples Updated
Tuples Deleted

Tuples HOT Updated
Live Tuples

Dead Tuples

Heap Blocks Read
Heap Blocks Hit

Index Blodks Read
Index Blodks Hit
Toast Blocks Read
Toast Blocks Hit

Toast Index Blocks Read
Toast Index Blocks Hit
Last Vacuum

Last Autovacuum

Last Analyze

Last Autoanalyze
Table Size

Toast Table Size
Indexes Size

Value

4
500
1
500
500

2010-04-15 13:52:03.54614+02
40 kB
none
32kB
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" S
Priklad statistik PostgreSQL
m Atribut hotel.id

| Properties | Statistics |Dependencies | Dependents

Statistic Value
Mull Fraction 0
Average Width 4
Distinct Values -1

Most Common Values

Mast Common Frequendes

Histogram Bounds 11,50,100, 150,200,250, 300, 350,400,450, 500}
Correlation 1

m Atribut hotel.name

| Properties | Statistics |Dependencies I Dependents|

Statistic Value
Mull Fraction ]
Average Width 9
Distinct Values -1

Most Commaon Values

Mast Common Frequendies

Histogram Bounds {streetl, street143,streetl189,street?33, street? 79, street3 23, street369, street4 13, street459, streets 3, streetd9}
Correlation -0.117997
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Priklad statistik PostgreSQL
m Atribut hotel.state

| Properties | Statistics |Dependencies | Dependents|

Statistic
Mull Fraction
Average Width
Distinct Values
Most Common Values
Most Common Frequencies
Histogram Bounds
Correlation

Value

0
7

50

{state3? state8, state 14,state 36, state 42, state48, states, state 16, state 30, state 47}
{0.038,0.03,0.028,0.028,0.028,0.025,0.028,0.025,0.025,0.026}

{state1,state12,state 18,state 21, state 25,state 29, state 34, state4, state 44, state 5, stated}
-0.00743129

m Atribut hotel.distance to center

| Froperties | Statistics |Dependencies I Dependents|

Statistic
Mull Fraction
Average Width
Distinct Values
Most Commaon Values
Mast Common Frequendies
Histogram Bounds
Correlation

Value

0
4

10

{6,7,10,3,9,8,2,1,4,5}

{0.108,0.108,0. 108,0. 106,0. 102,0.098,0.096,0.094,0.092,0.088}

0.102538
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"
Shrnuti

m Odhad velikosti vysledku je ,uméni*

m Nezapomente:

Pro korektni odhad potrebujeme korektni
statistiky

— nutnost udrzovat tabulky pri modifikacich
Jakeé jsou naklady takove udrzby?
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" A

Aktualizace statistik
m Statistiky se priliSs nemeéni

v kratkém Casovem useku
m | nepresne statistiky mohou byt uziteCnée
m Okamzita aktualizace statistik

Muze byt uzkym mistem

m statistiky jsou velmi Casto pouzivany
m —> Neaktualizuj prilis Casto
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" I
Aktualizace statistik

m Provadeno periodicky
Po uplynuti urcitého Casu
Po urcitem pocCtu zmén
m Pomale pro V(R,A)
Zejmena pokud se pocitaji histogramy
— Pocitano na vzorku dat

m Pokud je vétSina hodnot ruznych — V(R,A)~T(R)

m Pokud je malo ruznych hodnot — pravdépodobné
jsme vetsinu ze vsech videli

PA152, Vlastislav Dohnal, FI MUNI, 2019

87



=
Odhad ceny planu dotazu: shrnuti

m Odhad velikosti vysledku operace
Jiz probrano

m Odhad poctu V/V operaci
Dalsi prednaska

m Vytvoreni a porovnani planu
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