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ol PROFESSIONAL

Tembl Posygres

OlleHKa KapWHa/JIbHOCTU U CeJIEKTUBHOCTU
O11ieHKa CTOUMMOCTH

Bri00p Hausyulllero 1sjaHa

Bunabl cobrpaeMoi CTaTUCTHUKU

lcrionb30BaHMe CTaTUCTUKM JIJIST OLIeHKU KapAWHA/IbHOCTU



3aBUCMOCTMU Pogzé’?éo%

[TepeGop M1aHOB ONTHMHU3AaTOPOM

BbI6I/IpaETCH T/7IaH C HauMeHblIleld CTOUMOCTBIO

O11eHKa CTOUMMOCTH

B I1€PBYIO ouepeb 3dBUCUT OT THIIA Y3J/ild U UMC/Id CTPOK

O11eHKa KapIMHa/JIbHOCTH

HY>KHBI ZJaHHbIe 0 pa3mepe Tab/ull ¥ pacrpeneaeHuy JaHHbIX

CrarucTUuKa

cobupaeTtcsi U 0OHOB/sIeTCI ANALYZE, B TOM UMCJle aBTOOUHMCTKON



OueHKa KapaAnHa/lbHOCTI Pogzg?gé

PekypcuBHas mpoijeaypa

KapauHa/lbHOCTE MeTO/1a 10CTyIIa

pa3Mep UCXOAHOM TabIULIbI
Ce/IeKTUBHOCTb TIpe/IUKaToOB

KapauHa/lbHOCTL COeIUNHEeHUSA

pa3Mephbl CoeIMHsIeMbIX HAOOPOB CTPOK
CeeKTUBHOCTDb COeIMHEHUS
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PacyeT KapanHa/ibHOCTW Posigres

select b.*

from books b

join authorships ash on (ash.book_id = b.id)
join authors a on (a.id = ash.author_id)

where a.name = 'A. C. NywkunH';
Nested Loop
&« A _
Hash Join Index Scan rS%‘fVS - (1) 001
ash.author_id = a.id books b -
id = ash.book id
& - A -
Seq Scan rows - 1 Seq Scan rows - 1000
sel =0.01 . sel =1
authors a authorships ash
name ="'A. C. [NyLwKunH'




ol PROFESSIONAL

PacyeT KapanHa/ibHOCTW Posigres

select b.*

from books b

join authorships ash on (ash.book_id = b.id)
join authors a on (a.id = ash.author_id)

where a.name = 'A. C. NywkunH';
Nested Loop
& T A _
Hash Join gysjé%l} Index Scan 2Y523001
ash.author_id = a.id —A books b e
id = ash.book_id
& A P
Seq Scan rows = L Seq Scan | MoWs =1000.
sel =0.01 . sel =1
authors a authorships ash
name ="'A. C. [NyLwKunH'




PacyeT KapanHa/ibHOCTW

select b.*

from books b

join authorships ash on (ash.book_id = b.id)
join authors a on (a.id = ash.author_id)

where a.name = 'A. C. NywkunH';
Nested Loop | OWs=10
sel =1 .
A
A& g A
Hash Join g%‘f’s j\(lj%i Index Scan
ash.author_id = a.id e books b
id = ash.book id
& - A -
Seq Scan rows - 1 Seq Scan rows - 1000
sel =0.01 . sel =1
authors a authorships ash
name ="'A. C. [NyLwKunH'

ol PROFESSIONAL

Posy.gres

rows £ 1
sel =0.001
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OueHKa CTOMMOCTW Posigres

PekypcuBHas mpoijeaypa

CTOUMOCTH MoiepeBa
CyMMa CTOUMOCTEHN JOYEPHHUX Y3J/I0B

N CTOMMOCTH KOPHEBOI'O y3J/id I1044epeBa

CTOUMOCTH y3J/1a

3aBHCUT OT TUIIA y3/1a U yKrcsia 00pabaTbiBaeMbIX CTPOK (KapUHaIbHOCTH)
B MeHbIlIeM CTelleHU 3aBUCUT OT JPYTuX (PaKTOPOB
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OueHKa CTOMMOCTW Posigres

select b.*

from books b

join authorships ash on (ash.book_id = b.id)
join authors a on (a.id = ash.author_id)

where a.name = 'A. C. NywkunH';
Nested Loop | "OWs =10
sel =1
&« - A _
Hash Join gfsjé%l Index Scan 2Y323001
ash.author_id = a.id o books b cost B 028 0.33
id = ash.book_id e
& - A -
Seq Scan rows - 1 Seq Scan rows - 1000
authors a sel =0.01 authorships ash sel =1

name = 'A. C. MywkuH’ cost =0.00 ..2.25 b cost =0.00 .. 16.00




o) PROFESSIONAL

OueHKa CTOMMOCTW Posigres

select b.*

from books b

join authorships ash on (ash.book_id = b.id)
join authors a on (a.id = ash.author_id)

where a.name = 'A. C. NywkunH';
Nested Loop | "OWs =10
sel =1
A A
: rows = 10 rows =1
Hash Join el =001 Index Scan sel = 0.001
ash.author_id =a.id | "~ ;226 59 115 books b cost _ 028 0.33
AA id = ash.book_id .
Yy _ /;’«/////;:/ A _
Seq Scan rows - 1 / Seq Scan rows - 1000
authors a sel =001 L, authorships ash sel =1
. .| cost =0.00.:2.25; cost =0.00...16.00
name ='A. C. lNyLWK1H
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OueHKa CTOMMOCTW

select b.*
from books b

join authorships ash on (ash.book_id = b.id)

join authors a on (a.id = ash.author_id)

where a.name = 'A. C. NywkunH';
Nested Loop | OWs=10
sel =1__
cost =2.54..
Hash Join gfsfé%l Index Scan
ash.author_id = a.id SN books b
cost =2.26...22.11 id = ash.book_id
& - A -
Seq Scan rows - 1 Seq Scan rows - 1000
authors a sel =001 authorships ash sel =1
cost =0.00 .. 2.25 cost =0.00 .. 16.00

name ="'A. C. lNyLWKnH'

o) PROFESSIONAL

Posy.gres

rows = 1
sel =0.001
cost =0.28:.. 0.33
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OueHKa CTOMMOCTW

select b.*
from books b

join authorships ash on (ash.book_id = b.id)

join authors a on (a.id = ash.author_id)

where a.name = 'A. C. NywkunH';
Nested Loop | OWs=10

sel =1
cost =2.54 ./25.54;

s

s A
Hash Join g%‘f’s f\(lj%i Index Scan

ash.author_id = a.id e books b

cost =226 .Le 1l id = ash.book_id
& - A _
Seq Scan rows - 1 Seq Scan rows - 1000
authors a sel =001 authorships ash sel =1
cost =0.00 ..2.25 cost =0.00 .. 16.00

name ="'A. C. lNyLWKnH'

o) PROFESSIONAL

Posy.gres

- X 10

rows =1
sel =0.001 i
cost =0.28..0.33"
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CTOMMOCTb: HACTPOWKMA Pos{gres

BBOI-BBIBO/

seq_page_cost =1.0
random_page_cost = 4.0

CREATE TABLESPACE ... WITH (napamemp = 3HaueHue)

Bpewms mpoijeccopa

cpu_tuple_cost =0.01
cpu_index_tuple_cost = 0.005
Cpu_operator_cost = 0.0025

CREATE FUNCTION ... COST cmoumocmnb,
(B emMHUIIAX CpU_oOperator_cost)
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Bbi6op nyywiero naaHa Posigres

ITepeGop n1aHOB

10 BO3MO>KHOCTH ITO/THBIU
11py OO/IBIIIOM UMC/Ie BApUaHTOB — reHetuueckuii anroputM (GEQO)

OOBIYHBIE 3aMPOCHI

MHWHHWMAJ/IbHAA O6H_[aﬂ CTOUMOCTD
OIITUMU3HUPYETCA BpeMs 110/IyHeEHHA BCEX CTPOK

Kypcopsr
MUHHMaJ/IbHasi CTOMMOCTb /11 OMy4eHus1 cursor_tuple_fraction cTpok
MHWHUMU3UPYETCS BpEMS I10/IyUE€HUSI YaCTU IE€PBBIX CTPOK
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http://www.postgresql.org/docs/9.5/static/geqo.html
http://www.postgresql.org/docs/9.5/static/runtime-config-query.html

CTtatncrtuka

yacmoma

n_distinct
AL

PoddGies

pg_statisitic
pg_stats

null_frac

3Ha4YeHus

)

~
pg_class.reltuples
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CTaTtucTmka Podgras

A [most_common_values] < default_statistics_target
AN

yacmoma

[most_common_freqgs]

null_frac

3Ha4YeHus

>

\/
pg_class.reltuples
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CTaTucTuKa Posygres

yacmoma

null_frac

3Ha4YeHus

)

~
[histogram_bounds] < default_statistics_target
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CTtatncrtuka

Poddgias

A
T [most_common_values]
E — —_
Q A
S . —
&) m (%2)
) O
o - o
L H_I
c
(@)
S
£
o
2
1%
o
E
null_frac
3Ha4YeHuUst
N

~
[histogram_bounds]
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CTaTucTuKa Posygres

I10o110/THUTEe/IbHBIE T10JIA

avg_width CpelHUH pa3Mep CTPOKM B OauTax
correlation yIOPSiIOUeHHOCTh 3HAaYeHUM Ha JIUCKe:

1 — 110 BO3pacTaHuto
0 — pacrionoXeHbl XaOTUYHO
—1 — 110 yObIBaHUIO

HacTtporiku
default_statistics_target = 100 UMCJI0 3HAUCHUU B CITUCKE
ALTER TABLE ... < YUCJIO KOP3UH B TUCTOrpaMme
ALTER COLUMN ...
SET STATISTICS pa3Mep BLIOOPKU MPU aHa/IN3e

19


http://www.postgresql.org/docs/9.5/static/planner-stats.html
http://www.postgresql.org/docs/9.5/static/row-estimation-examples.html

OOOOOOOOOOOO

[eMOoHCTpauuns Pos{gres

p

$ psql
postgres=#

20



VITOTU POQESFF&E“&

XapaKTepI/ICTI/IKI/I AdHHBIX CO6I/IpaI-OTCH B BHUe CTATUCTHUKHU

CraTucTtuka HY>KHa /11 OEHKHW KdPpAWHA/IBHOCTH
Kap,Z[I/IHaJIbHOCTb HCIT0JIB3YETCA /I OL€EHKH CTOMMOCTHA
CTOUMOCTB I103BOJISIET Bbl6paTb OIITUMAaJ/ILHBIU IJ1aH

3aJIor ycriexa —
aJleKBaTHasi CTaTUCTHUKA U KOPPeKTHasl KapAMHa/JIbHOCTh

21
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[ 1paKTuKa Posggres

1. Co3gaiite 6a3y DB17 u B Heli Tabnuily C AByMsI MOJISIMHU:
UJIeHTU(PUKATOP U JIOTUUECKUM (Py1ar; OTK/IFOUMTE aBTOOYMCTKY
NI 9TOM TaO/MULIBI.

3anonHuTe Tabnuiy: 10000 cTpok, diar ycraHoBneH ais 1% CTpoK.
[TocmoTpuTe, Kakasi CTaTUCTHKA UMeeTCs A5l Tab/InLIbl M CTOJIOLIOB.

4. TlocMmoTpuTe IJIaHbI 3alIPOCOB U O0BSICHUTE pe3y/IbTar:
a) BCe CTPOKH,
0) cTpoku, rae diar ycTaHOBJIEH,
B) CTPOKA C YKa3aHHBIM HUJIEHTU(MHUKATOPOM.

5. BxkarouuTe aHaM3 Tab/uLIbl, IPOBEPLTE Ha/IMUMe CTaTUCTUKMU.

[TocMoTpuTe M/1aHbI TeX e 3arpocoB. Kak n3MeHu/1aCb TOUHOCTh
oLieHOK? OObsCHUTe, KaK IT0MydeHbl OLeHKU KapAuHaIbHOCTH.
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" Pos gres

ABTOpCKue npaBsa

Kypc «AamuHucTpupoBaHue PostgreSQL 9.5. PaclUMpeHHbIn Kypc»
© Postgres Professional, 2016 rog.

ABTOpbLI: Erop Poros, NaBen JlyzaHoB

Mcnonb3oBaHue maTtepuasnioB Kypca

Hekommepueckoe 1crnosib3oBaHne MareprasioB Kypca (npeseHtaunn,
AEeMOHCTpaunn) paspeLluaetcsa 6e3 orpaHMYeHnin. Kommepyeckoe
MCNO/Ib30BaHNE BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHNI B MaTepuabl

Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPeaIoXeHNa HanpasnanTe no agpecy:
edu@postgrespro.ru

OTKa3 oT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKakKol OTBETCTBEHHOCTHM 3a
No6ble NOBpPeXAeHUs U YObITK/, BK/IOYasA NOTEPI0 A0X04a, HAHECEHHble
NPAMbIM WX HENPSAMBIM, CreLmaibHbIM UAN CrlyvyalriHbiM UCMNOb30BaHNEM
maTepuasnioB kypca. KomnaHusa Postgres Professional He npepoctasnseT
Kakmx-1mbo rapaHTuii Ha matepuasibl Kypca. Matepuasbl Kypca
NPeAoCTaB/SATCA Ha OCHOBE NPUHLMNA «Kak eCTb» M KOMNaHus Postgres
Professional He 06a3aHa NpeaoCcTaBNATbL COMPOBOXAEHNE, NOALEPXKKY,
0OHOB/IEHNA, pacLLUMPEHNSA N U3MEHEHUA.



o] PROFESSIONAL

Tembl Posigres

OueHkKa KapUHa/IbHOCTH U CeJIeKTUBHOCTU
O1jeHKa CTOUMOCTH

Bb100p Hammyuliiero IiaHa

Buib1 cobmpaeMoii CTaTUCTUKH

Ncronb30BaHue CTaTUCTUKU AJId OLI€eHKHW KapJIMHA/JIbHOCTH
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3aBUCUMOCTU Posigres

[Tepe6op M/IaHOB OMTUMH3aTOPOM

BI:I6I/IPEIETCH IJIaH C HAaMEHBIIIeH CTOMMOCTBIO

O1jeHKa CTOMMOCTH

B IME€PBYIO oUuepeab 3dBUCUT OT TUIIA y3/id U UMC/Id CTPOK

O1leHKa Kap/IMHa/IbHOCTU

HY>XHBI JdHHbBIE O pa3Mepe Ta6J'II/II_[ " pacripeeyieHn JaHHBIX

CraTtucTtuKa

co61/1paeTc;l 1 0OHOB/ISIETCS ANALYZE, B TOM Uyuc/e aBTOOYMCTKOMH

MbI y>Ke roBopwuan o0 TOM, YTO ONTUMKU3ATOP nepe6|/|paeT BCEBO3MOXXHbIE
naaHbl BbIMO/THEHUA, OLLEHNBAET UX N BbI6VIpaeT nNaH C HAMMEHbLLIEN
CTOMMOCTbIO.

UTO6bI OLLEHUTb CTOMMOCTb KaX/0ro y3na, B NepByto ouepeb Hafo0 3HaTb
06bem 06pabaTbiBaeMbIX AaHHbIX, HY U, KOHEYHO, TMMN CamMoro y3na.
Hanprmep, CTOMMOCTb UHAEKCHOTO CKAHUPOBAHMS HaNpPsiMyto 3aBUCUT OT
CeNEeKTUBHOCTU YC/I0BUSI AOCTyna.

UTO6bI OLEHNTb CENEKTUBHOCTb U KapAUHa/IbHOCTb, Haf0, B CBOK o4epep,
MMETb CBEAEHMSA O AaHHbIX: pa3mep Tabnuu, pacnpegeneHne gaHHbIX nNo
crtonéuam.

Taknm obpasom, B UTOre BCe ynupaeTca B cmamucmuky — WHGOpMaLnio,
cobupaemyto 1 06HOB/SIEMYIO NpoueccomM analyze (KOTopblii 06bI4YHO
paboTaeT B cocTaBe autovacuum, HO MOXET ObITb 3anyLEeH U BPYUHYHO).

3Hasi KapAUHa/IbHOCTb, CTOMMOCTb PacCYMTbIBAETCS OTHOCUTENIbHO
HECJ/I0HO N 06bIYHO [10BO/MILHO TOYHO. OCHOBHbIE Xe OLINGKN
onTUMM3aTopa CBSA3aHbl C HENPABU/IbHLIM OLIEHKON KapAnHaIbHOCTU. ITO
MOXET NPONCXOANTb M3-3a HeaeKBaTHON CTaTUCTMKM (HacTpolika
aBTOOUYMCTKM!) NN HECOBEPLLEHCTBA MOAENEN, Nexallnx B OCHOBE
onTummMsaTopa. ATOT BONPOC Mbl ByaeM noapobHO paccmaTpuBaTh BBUAY
€ro BaXKHOCTW.

A cHavasia NoCMOTPMM Ha 06LWMiA NpoLecc pacyeTa KapaMHaIbHOCTU U
CTOMMOCTU 1 BbIGOP MyULLIEro naaHa.
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OueHkKa KapanHabHOCTU Pos{gres

PexypcuBHag mpoueaypa

KapauHanbHOCTb MeTO/la OCTYTIa

pa3Mep UCXOJHOMN TabHLIbI
CeJIeKTUBHOCTD TPeTUKaTOB

Kap,I[I/IHaJ'ILHO CThb COeJMHEHUS

pa3Mepbl CoeJUHsIeMbIX HAOOPOB CTPOK
CeJIeKTUBHOCTDb COeIMHEeHHST

OUEHKY KapMHaNbLHOCTN yA06HO paccMaTpuBaTh Kak PeKypPCUBHbIIA
npouecc. YTobbl OLEHNTb KapAMHA/IbHOCTb Y3/1a, Haf0 CHavasa OLUeHNUTb
KapAnHa/IbHOCTY [I0YEPHUX Y3/0B, a 3aTeM — 3Has TMN y3/1a — BbIYUC/IUTb
Ha UX OCHOBE KapAUHa/IbHOCTb CaMoro y3na.

TakuM 06pa3oM, cHayasla MOXHO paccunTaTb KapAnHaIbHOCTU INCTOBbIX
Y3/10B, B KOTOPbIX HAXOAATCS METOAb! A0CTYNa K AAHHbLIM. 15 3TOro Ham
HY>XHO 3HaTb pa3Mep TabnuLbl N CENEKTUBHOCTb YCNOBWIA, HAJIOXKEHHbIX Ha
Hee. Kak KOHKPETHO 3TO AenaeTcs, Mbl PacCMOTPMM NO3Xe, a noka byaem
MPOCTO CUMTaTb, UTO KAK-TO BO3MOXHO.

3arteM MOXHO paccymnTaTtb KapAnHaIbHOCTHU COG,CI,I/IHeHI/II\/II. KapanHanbHOCTH
coegnHAEeMbIX Ha6op0|3 AJaHHbIX HaM yXeé N3BECTHbl, OCTa/10Cb OL€HUTb
CEeNNEKTNBHOCTbL yC/10BUA COEANHEHUA. [Moka Toxe 6y,u,e|v| cynTaTtb, YTO 3TO
KaK-TO BO3MOXXHO.

AHaNOMMYHO MOXHO MOCTYNUTb U C APYrMMM y3/1amun, Hanpuvep, ¢
COPTMPOBKaMM UK arperaumsiMu.
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PacueTt kapanHa/ibHOCTU Posigres

select b.*

from books b

join authorships ash on (ash.book_id = b.id)
join authors a on (a.id = ash.author_id)
where a.name = 'A. C. NywKkuH';

Nested Loop

Vs A
Hash Join Index Scan

ash.author_id = a.id books b
id = ash.book_id

rows =1
sel =0.001

rows = 1000
sel =1

VS
rows =1
Seq Scan sel =001 Seq Scan

authors a authorships ash
name ="A. C. MyLwkunH'

[MocMOTPMM Ha npumMmepe. Y Hac ecTb Tpu Tabnuubl: kHuau (books) u
asmopesl (authors) cBa3zaHbl OTHOLLEHMEM MHOTMe-KO-MHOIrMM Yepes Tabnuuy
asmopcmsa (authorships). B 3anpoce Mbl nlem BCe KHUMN, KOTopble
Hanucan MNyLwKnH.

CHayana oLeHUM KapANHANbHOCTb U CENEKTUBHOCTb INCTOBLIX Y3/10B —
METO/I0B AoCcTyna.

B Tabnuue authors 100 cTpok, 1 Mbl (KaKMM-TO 06pa3oM) OLEeHUN
CENeKTMBHOCTb YC/10BUA name = 'A. C. NMyuwkuH' Kak 0.01. Takum obpasom,
Mbl OXuAaeM MosyyYnTb O4HY CTPOKY.

B Tabnuue authorships 1000 cTpoK, AOMNOMHUTENBbHbIX YC/TIOBUIA HET, NO3TOMY
Hallla oueHKa CenekTuBHoCcTM — 1, n Mbl oxkngaem nonyuntb sce 1000
CTPOK.

B Tabnumue books 1000 cTpok, CeNeKTUBHOCTb YCNOBUSA (KakMM-TO 06pa3om)
Mbl oueHnnn Kak 0.001, n oxunaaem nonyvymTb OgHY CTPOKY.
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PacueT KapgnHa/IbHOCTH Posggres

select b.*

from books b

join authorships ash on (ash.book_id = b.id)
join authors a on (a.id = ash.author_id)

where a.name = 'A. C. NywKkuH';
Nested Loop
« JEL Ry A
Hash Join ;Oe‘fvs i 3001 ) Index Scan ;Oe‘fvs = é 001
ash.author_id = a.id "A books b o
id = ash.book_id
& /'L - oy *;\\
Seq Scan rows <€ Seq Scan | foWs %1000
sel =0.01 . sel =1
authors a authorships ash
name ="A. C. MyLwkunH'

Tenepb Mbl MOXEM MPUCTYNUTL K OLleHKe coeanHeHnsa authors u
authorships. CenekTnBHOCTb Mbl OLeHMBaeM (Kakum-To obpasom) kak 0.01,
N nocne coeguHeHus oxungaem nosyunTtb 10 CTPOK.
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PacueTt kapanHa/ibHOCTU Posigres

select b.*

from books b

join authorships ash on (ash.book_id = b.id)
join authors a on (a.id = ash.author_id)
where a.name = 'A. C. NywKkuH';

rows = ’170\\‘
sel =1/
A

Nested Loop

= o A PRy

i rows = 10 rows £1}
ash :ﬁﬁ?ﬂiglg a.id sel =001 |n%§§k§%an sel =0.001
S id = ash.book_id

rows = 1000
sel =1

VS
rows =1
Seq Scan sel =001 Seq Scan

authors a authorships ash
name ="A. C. MyLwkunH'

HakoHeL, oLeHKa CenekTMBHOCTU A1 COeANHEHUS pe3y/ibTaTa
npeaplayllero coegmHeHnsa ¢ Tabnuuein books oueHnBaeTcs kak 1 (HeT
HUKaKNX YCNOBUIA COEANHEHUSR), N Mbl OXMAaeM NoayynTb 10 CTPOK.

TyT ycnosue coeanHeHns ana Nested Loop dpakTnyeckn «nepeexano» B
ycnosue goctyna K Tabnuue books.

Ba)kHO OTMeTUTb, YTO OLLIMOKa pacyeTa KapauHa/IbHOCTU B HUMXXHUX y3/1ax
Oy[eT pacnpocTpaHATLCA Bbille, NPUBOAS B UTOre K HEBEPHOWN OLEHKe Y
BbIGOPY HeyAa4yHOoro niaHa.
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OueHKa CTOMMOCTWU Pos{gres

PexypcuBHag mpoueaypa

CroumMocCTh nopgepeBa

CyMMa CTOMMOCTeH AOYEPHUX Y3/10B
M CTOMMOCTH KOPHEBOTI'0 y3Jia roggepeBa

CTtouMoOCThb y3/1a

3aBHUCHUT OT THIIA y3/1a ¥ yncia o6pabaTbiBaeMbIX CTPOK (KapAUHAIbHOCTH)
B MeHbllIeli CTeleHr 3aBUCUT OT JpyruX (akTopoB

Tenepb paccMOTPUM 06LLMIA NPOLECC OLEHKM CTOMMOCTU. Cxema Ta Xe, 4To
1 NPV OLIEHKE KapANHa/IbHOCTU: YTOObI paccuMTaTb CTOMMOCTb NoAAepeBa,
CHavana Haflo paccunTaTb CTOMMOCTU I0YEPHUX Y3M0B, CIOXKUTb KX, U
[106aBUTb CTOMMOCTb Camoro y3na.

Ha camom gene, «cymMMa» CTOMMOCTEN AoUepHUX Yy3/10B He Bcerga oyaert
MPOCTO CYMMOIiA. Hanpumep, A/1s1 COeANHEHUSI BIOXEHHBLIMU LIMKIaMK
CTOMMOCTb NPaBOro noAjaepesa Hafo eLle YMHOXWUTb Ha YMC/0 UTepaLuil.

CToMMOCTb paboTbl CaMOro y3/1a B NepByto o4epeb 3aBUCUT OT Yncia
obpabaTblBaeMbIX CTPOK — KOTOPOE YXXe paccymTaHo.



OueHKa CTOMMOCTWU

select b.*
from books b

join authorships ash on (ash.book_id = b.id)

join authors a on (a.id = ash.author_id)

where a.name =

&

'A. C. MywkuH';

A

Hash Join
ash.author_id = a.id

Seq Scan
authors a
name ="A. C. MyLwkunH'

rows =1
sel =0.01
cost =0.00..2.25

Nested Loop

rows =10
sel =0.01

Seq Scan

authorships ash sel

rows = 10
sel =1

A

Index Scan
books b
id = ash.book_id

rows = 1000
=1
cost =0.00 .. 16.00

o] PROFESSIONAL

Posygres

rows =1
sel =0.001
cost =0.28..0.33

B Hallem npumepe paccuntaem cHayasa CTOMMOCTU Y3/10B,
COOTBETCTBYOLMX METOAAM AOCTyna.

He Tak yX BaXHO, Kak Nosly4atoTcst KOHKPETHbIE LMdPbl CTOMMOCTU. OHU
BbIpaXKEHbI B HEKUX «YC/IOBHbIX €AMHULAX» U camK No cebe He roBOPSIT HU O
yeM. CTOMMOCTb HYy)XXHa /ILLb A/18 TOT0, YTOObl MOXHO ObI/I0 CPaBHUBATL

pasHble NaaHbl.

Elle pa3 MMeeT CMbIC/1 06PATUTb BHUMAHUWE, YTO HA CaMOM Agene
BbIUMCNSOTCS [iBE CTOMMOCTU: CTOMMOCTb NOAFOTOBUTE/TbHbIX PaGoT 1
06L1ast CTOMMOCTb. ITO BaXHO, €C/IM HaM Hafl0 NOJTYUYNTb TOSIbKO YacTb
pesynkrara: nepByto KOMMNOHEHTY CTOMMOCTY NPUAETCS «3annaTtuTb» B
Nto6OM cnyyae, N/IC HEKOTOPYHO YacTb BTOPO KOMMOHEHTbI.



o] PROFESSIONAL

OueHKa CTOMMOCTWU Pos{gres

select b.*

from books b

join authorships ash on (ash.book_id = b.id)
join authors a on (a.id = ash.author_id)

where a.name = 'A. C. NywkuH';
Nested Loop | foWs =10
sel =1
A 0 A
. rows =1 rows =1
Hash .]_0|E1 Clsel =001 Index Scan | " Z o 00
ash.author_id = a.id cost =2.261 99 115 books b cost =0.28 .. 0.33
ll id = ash.book_id o
&« B B
Seq Scan rows = 1 Seq Scan rows = 1000
authors a sel =001 ,2 5=, | authorships ash sel =1 R
cost =0.00.:2.25; cost =0.00..16.00.

name ="A. C. MyLwkunH'

10

Tenepb MOXHO OLEHUTL CTOMMOCTbL NEPBOro coeAnHeHus.

[MOCKONbKY 3TO COeAMHEHNE X3LUMPOBaHNEM, 151 MOCTPOEHUS X3LW-Tabnumubl
TpebyeTcs npountatb Tabnuuy authors nonHocTb. MNMoToMy BTOpas
KOMIMOHEHTa CTOMMOCTK gocTyna (2.25) nobaBnaerca K CTOMMOCTH
noctpoeHus Tabnuupl (0.01) n o6pasyet nepByto KOMMNOHEHTY CTOMMOCTH
COeNHEHMS.

BTopas KOMNOHeHTa CTOMMOCTW COeAMHEHMNA NOyYaeTCHa Kak cyMmMma
CTOMMOCTEN AoYepHUX y310B (2.25+16.00), nioc CTOMMOCTb CaMoro
CcOeIHEHWS.
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OueHKa CTOMMOCTWU Pos{gres

select b.*

from books b

join authorships ash on (ash.book_id = b.id)
join authors a on (a.id = ash.author_id)

where a.name = 'A. C. NywKkuH';
Nested Loop | OWs =10
sel = 1.
cost =2.54..
e
&« A
Hash Join :;‘fvs = éoél Index Scan :;‘fvs = é\bm
ashauthor id =a.id | '0o 2558 5511 _booksb G Z028) 0.33
e e id = ash.book_id RO
&
Seq Scan ro‘ivs =1 Seq Scan ro‘fvs = 1000
authors a sel =001 authorships ash sel =1
name = ‘A, C. Mywkus’ cost =0.00 .. 2.25 cost =0.00 .. 16.00

11

[anblie nepexoanM K oLieHKe BTOPOro coeguHeHus. MNepBasi KOMMNOHEHTA
NonyyaeTcs Kak CymmMa nepBbIX KOMMNOHEHT AOYEPHUX Y3/10B.



OueHKa CTOMMOCTWU

select b.*
from books b

join authorships ash on (ash.book_id = b.id)
join authors a on (a.id = ash.author_id)

where a.name =

&

'A. C. MywkuH';

A

Hash Join
ash.author_id = a.id

Seq Scan
authors a
name ="A. C. MyLwkunH'

rows =1
sel =0.01
cost =0.00..2.25

Nested Loop

rows I’\’lio\} ;
sel =001 __{__
cost =2.26.:22.11}

Seq Scan sel

rows =10

sel =1 o

cost =2.54.:25.54
e

A

Index Scan
books b
id = ash.book_id

rows = 1000
=1

authorships ash cost =0.00 .. 16.00

o] PROFESSIONAL

Posygres

T X 10
rows =1

sel =0001 i
cost =0.28.:0.33;

12

BTopas KomnoHeHTa CTOMMOCTU NOyYaeTCs Kak CyMMa BTOPbIX KOMMOHEHT
[0YepHUX Y3M10B, HO CTOUMOCTb NPaBoro y3s1a (COOTBETCTBYOLENO
BHYTPEHHEMY LMK/TY) YMHOXAETCA Ha uncno utepauui: 22.11 + 10*0.33.

K pe3ynsraty 106aBNsOTCS HaknagHble pacxodbl HA CO6CTBEHHO

COoefIHEHNe.



CTOMMOCTb: HACTPOMKHN Po@a’?é%

BBoa-BBIBOJ,

seq_page_cost =1.0
random_page_cost =4.0

CREATE TABLESPACE ... WITH (napamemp = 3HaueHue)

Bpewms niporjeccopa
cpu_tuple_cost =0.01
cpu_index_tuple_cost = 0.005
cpu_operator_cost =0.0025

CREATE FUNCTION ... COST cmoumocmb,
(B emuHUIIaX Cpu_operator_cost)

13

Ha pacyeT cToMMOCTM BNUAKOT HECKO/ILKO NapamMeTpoB, 3ajalolmx seca.

Bo-nepBbIX, 3TO NapaMeTpbl seq_page_cost 1 random_page_cost,
onpeaensioLLe CTOMMOCTb YTEHWUSI OZIHOW CTpaHuLbl NPy
nocsiefioBaTe/IbHOM A0CTYNe U NPV NPOV3BOSIbHOM [0CTYneE.

Pa3HnLa B CTOMMOCTM 06YyCNOBEHA peaisaAMN BpaLLLatoLNXCa AMCKOB: Tak
Kak donusnyeckoe nepemMeLleHne rosIoBK1 BbINOSTHAETCA MeLJ/IeHHO, TO
npoYnUTaTb HECKOJIbKO CTpaHuL, naywmnx nogpas, okasbiBaeTca AeLleBre,
4yeM TO XKe KOIMYeCTBO CTpaHuL, pasdpocaHHbIX no gncky. Ana SSD-auckos
pasHuua A4o/mKHa ObITb MEHbLLE.

UTOObI MOXHO 6bIS10 y4yecCTb CBOWNCTBa Pa3HbIX HocUTenew, napamMmeTpbl
MOXHO 3aaBaTb HE TOJIbKO rno6anbHO, HO N Ha YPOBHE OTAEJIbHbLIX
TabINUHbIX NPOCTPaHCTB.

Bo-BTOpbIX, NapameTpbl AN BpeMeHn npoueccopa. OCHOBHOE BPeMS
TpaTuUTCA Ha BBOA-BbIBO/, HO TEM HE MEHee 06paboTKa NPOYMTaHHbIX
[aHHbIX TOXe TpebyeT pecypcoB. MOXHO yKasaTb CTOMMOCTb 06paboTKm
OAlHOW Tabnn4yHoi cTpokKM (cpu_tuple cost), 0AHON CTPOKK NHAEKCA
(cpu_index_tuple_cost) n ogHoi onepauun (Cpu_operator_cost; Hanpumep,
onepauun cpaBHeHUs).

MOXHO Takxe 3afaTb CTOMMOCTb M0/Ib30BaTe/IbCKOM (DYHKLUMM B eAnHmMLax

cpu_operator_cost. o ymonyaHuio pyHkumm Ha Cu nony4varoT oueHKy 1, a
Ha gpyrux asbikax — 100.



Bbi6bop nyuwiero naaHa Pogza’?é%

[Tepe6op 171aHOB

T10 BO3MOKHOCTH IOJHBIN
ripy OOBIIIOM UHC/Ie BApUaHTOB — reHetnueckuii anroputM (GEQO)

OOBIUHBIE 3aITPOCHI

MHUHHMa/bHast 00111asi CTOMMOCTh
OTNITUMU3UPYETCs BpeMsi M0JTyUeHHs BCeX CTPOK

Kypcoper
MHWHHMAJ/IbHast CTOUMOCTD [JIs TTIOJTyUE€HUA CUrSOr. _tuple_fr action CTPOK
MHWHHWMU3UDPYETCA BpeMs ITOTyUE€HHA YaCTU IMEPBBIX CTPOK

14

OnTuMmn3aTop ctapaeTca nepebpaTb BCEBO3MOXHbIE M/1aHbl BbINO/THEHNSA
3anpoca, YTobbl BblbpaTb N3 HUX NYYLLWIA.

Mpn 60NbLLIOM KOSIMYECTBE BApMaHTOB (B NepBYHO oyepeab Ha 3TO BNAET
KOIMYECTBO coeAnHAEeMbIX TabnuL) NosiHbIii nepebop 3a pasymMHoe BpeMs
CTaHOBUTCA HEBO3MOXEH. B Takom cnyyae PostgreSQL nepeknoyaeTca Ha
ncrnonb3oBaHne reHetnyeckoro anroputma (GEQO — Genetic Query
Optimization). 3T0 MOXeET NPMBECTU K TOMY, UTO ONTUMM3ATOP BblOEPET He
YUKW NAaH He 13-3a OLWNOOK B OLIEHKE, a NPOCTO NOTOMY, YTO JTyYLUWiA
nnaH He paccmaTpuBasICS.

Pa6oToilt GEQO ynpaBnsieT psa napameTpoB, KOTOpPbIE Mbl HE ByaemM
paccmarpusaTb Nogpo6Ho.

http://www.postgresqgl.org/docs/9.5/static/geqo.html
http://www.postgresql.org/docs/9.5/static/runtime-config-query.html
UTO0 e cumTaeTcs «1yymm nnaHom»?

[na 06bIYHbIX 3aMPOCOB 3TO M/1aH, MUHUMU3UPYIOLLNIA BPEMSA MOTyYEeHUS
BCEX CTPOK. TO ecTb N/j1iaH C MMHUMaJ1bHOIN 00LLEell CTOMMOCTbLIO (BTOPOWA
KOMIMOHEHT).

OpHako npu NCnosib30BaHUN KypcoOpoB MOXET ObITb BaXKHO Kak MOXHO
ObICTpee NoNyyYnTb NepBble CTPOKKU. [103TOMY CyLLLEeCTBYET napamMmeTp
cursor_tuple_fraction (3Ha4eHue rno ymonyanuto 0.1), 3agaromin goso
CTPOK, KOTOPYIO HaZ0 NONYYUTb Kak MOXHO 6bicTpee. Yem MeHbLLe
3Ha4yeHne 3TOro napameTpa, TeM 60/blLUEe Ha BbIOOP NiaHa BANAET nepsas
KOMMOHEHTa CTOMMOCTH, a He BTopasi.



o] PROFESSIONAL

CTatucTtuka Posigres

pg_statisitic
pg_stats

yacmoma

n_distinct

null_frac
——~———  3HayeHusl

pg_class.reltuples

15

Tenepb nepeligeM K BONPOCYy CTaTUCTUKM U ee UCMONb30BaHNS /151 OLLEHKN
KapAMHa/IbHOCTW U CENEKTMBHOCTU. Kakasi cTaTucTika cobupaetcsa?

Bo-nepBblX, 3TO YAC/0 CTPOK B Tabnnuye (Mnn nHaekce) n pasmep obbekra B
cTpaHuuax. dta nHhopmauusa XxpaHMTcs B CACTEMHOM KaTasiore B Tabnvue
pg_class, nonsg reltuples n relpages.

Hbopmaums o pasmepe 06bekTa 3ano/IHAETCA HEKOTOPbIMU MacCOBbIMU
onepauusamu (create index, create table as select), a 3atem 06HOBNAETCA
onepayusammu vacuum u analyze. 310 3Ha4YeHne He ByAeT TOUHbIM,
MOCKO/IbKY OObIYHO OYMCTKA U aHauIN3 NPOCMaTpPUBatoT TOSIbKO YacTb
cTpaHuy,. ONTUMM3aTop mMacluTabupyeTt 3Ha4YeHne B COOTBETCTBUM C
OTK/IOHEHNeM TekyLlero pasmepa anna gaHHbIx OT relpages.

B uenom, BcA cTaTUCTUKA HE TOYHA, Aa N He A0/KHa ObITb TOYHON. O6bIYHO
[0CTaTo4yHO nonagaHusa B nNopsgok, YTobbl 06ecnevnTb BbI6Op
NpUemsIemMoro nnaHa.

Bca octanbHas ctatuctnka cobmpaerca (npu aHanuse) otaesibHO A
KapKforo ctonébua tabnumubl n XxpaHUTca B Tabnvue pg_statistic. Ho npoue
CMOTPETb B NpeacTaBneHne pg_stats, kKoTopoe nokasbiBaeT MHPOPMaLnio B
6onee ynobHom Buae.

Mone null_frac cogepxunt gonto null-3HayeHwnii B Tabnuue (ot 0 go 1).
Mone n_distinct XpaHUT YNCNO YHUKa/IbHbIX 3HAYEHUI B CTONOLLE.

Ecnn 6bl Bce aaHHble 6blIn BCerga pacnpenesnieHbl paBHOMEPHO, TO €CTb
BCe 3Ha4YeHNsA BCTpevannuch 6bl C OAMHAKOBOW YacTOTOW, 3TO MHhopmaumm
6b1/10 6bl MOYTU AOCTATOYHO (HY)XEH eLle MUHUMYM U MakKCUMYyM).



CTatucTuka Pogga’??f%

[most_common_values] < default_statistics_target

yacmoma

[most_common_freqs]

null_frac
—~—  3HayeHus

pg_class.reltuples
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Ho B peasibHOCTN HepaBHOMEpPHbIE pacrnpefeneHuns BCTpeyarTcs OYeHb
yacTo. Noatomy cobupaetcs creayrowas nHpopmayms:

- MacCuB BCEBO3MOXHbIX 3HAaYEeHUii — nosie most_common_values,
- MACCMB 4acToT 3TUX 3HAYEHUn — none most_common_fregs.

Ecnn Ham Haf0 OLEHUTb CEeNeKTUBHOCTL YCI0BUA NoJie = 3HadeHue, Mbl
Haxo4uM 3HayeHue B Maccuse most_common_values u 6epem 4acToTy 13
most_common_freqs — 370 1 6YAEeT CENEKTUBHOCTb.

ECnv Hafl0 OLEHUTb CENEKTUBHOCTb YC/IOBUS NO/IE < 3Ha4YeHUe, Haxoaum B
most_common_values Bce uncna, MeHbLUNE 3HAYEHUS!, N CyMMUPYEM
yacToTbl M3 most_common_fregs.

Bce 310 npekpacHO paboTaeT, Noka YMC/10 pas/INYHbIX 3HAYEHUI He OYEHb
Be/IMKO. MakcMMasibHbI pa3mep 3afaeTcs napameTpom
default_statistics_target.
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CTatucTtuka Posigres

yacmoma
|

null_frac
——~———  3HayeHus

[histogram_bounds] < default_statistics_target
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ECnn uncno pasnnyHbIX 3Ha4eHnii CrIMWLKOM BeJIMKO, YTOObI 3anncaTb UX B
MacCuB, Ha MOMOLLb NPUXOAUT rMcTorpamMmmMa. fmcrorpamma coctouT 13
HECKO/IbKNX KOP3WH, B KOTOPble NomMellaroTcAa 3HadeHus. KonmyecTtso KOpP3nH
orpaHuM4yeHo Tem e napameTtpom default_statistics_target.

LLInprHa KOpP3uH BblGMpaeTcs Tak, YTOObl B KXyt Nonaso NpUMepHo
O[IHAKOBOE UYMNC/0 3HAYEHWI (HA PUCYHKE 3TO BbIPAXaETCS B OfIMHAKOBO
naowaan NpsIMoyro/ibHUKOB).

[Mpy TakoM NOCTPOEHUN AOCTATOYHO XPaHUTb TO/TIbKO MacCUB KpanHUX
3Ha4YeHWnt Kaxaon Kkop3nHbl — nose histogram_bounds. YacTota ogHoi
KOP3UHbI paBHa 1/(4Mcio Kop3uH).

OUEHUTb CeNeKTUBHOCTb YCNOBUSA nosie < 3Ha4eHue MOXHO Kak N/(obLuee
4MCNO KOP3UH), rae N — 4nC/I0 KOP3UH, SieXallmx crieBa OT 3HayeHUs.
OLEHKY MOXHO y/y4yLlnTb, 06aBMB YacTb KOP3MHbI, B KOTOPYIO nonagaet
camo 3HavyeHue.

Ecnun Xe Hafo oueHUTb CeNleKTUBHOCTL YC/I0BUSA NoJie = 3HadyeHue, To
rmcTorpaMma B 3TOM HEe MOXET NMOMOYb, U NPUXOANTCA 4OBO/ILCTBOBATLCA
NPeanonoXeHem 0 paBHOMEPHOM pacrnpefeneHnn n 6parb B KayecTse
oueHkn 1/n_distinct.
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[most_common_values]

yacmoma
1

[most_common_freqs]

null_frac
——~———  3HayeHusi

[histogram_bounds]
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Ho 06bI4HO ABa nogxoaa 06beANHAKOTCA: CTPOUTCS CNUCOK He BCEX, HO
Hanbonee 4yacTbIX 3HA4YEHWI, a OCTasIbHble 3HAaYEHNS MOKPbIBAKOTCS
rmcTorpamMmmorn.

Mpy 3TOM rMcTorpamma CTPOUTCS Tak, YTO B HEI He yUMTbIBAKOTCS 3HAUYEHUS,
nonasLLVe B CMUCOK. DTO NO3BOMSAET YNYULLINTb OLEHKMU.



CTatucTuka Po%a?é%

,Z[OHOJ'IHI/ITEIIBHBIE I1oJid

avg_width CpefHUl pa3Mep CTPOKH B OalTax
correlation yIOPSiJ0YEHHOCTb 3HAYeHUM Ha [JUCKe:

1 — 1o Bo3pacTaHuto
0 — pacroJ/ioykeHbl Xa0TUYHO
—1 — no yObIBaHMIO

Hactporiku
default_statistics_target = 100 UKUCJIO 3HAUEHUI B CIIUCKE
ALTER TABLE ... YKCJIO KOP3UH B TUCTOrpaMme
ALTER COLUMN ...
SET STATISTICS pa3Mep BLIOOPKH TPU aHa/3e

19

Ewe napa 3HauyeHu ctatuctuki. B none avg_width coxpaHseTcst cpeaHuia
pasmMep CTPOKKU B 6aiiTax. DTO 3HAYEHME UCMOMb3YETCS, YTOObI paccumTaTb
Heob6XoAnMbI 06 beM NamsaTy.

B none correlation 3annceiBaeTcs nokasaresib ynopsag04eHHOCTU 3HAYEHWUI
Ha gucke. Ecnu 3HayeHnsa XpaHATCA CTPOro no Bo3pacTaHuio, 3HavYeHue
OyaeTt 6/11M3KO K eauHuLe; ecriv No yObIBaHU0 — K MUHYC eAnHuLe. Yem
60n1ee Xxao0TUYHO PacnosioXeHbl AaHHble Ha AUCKe, YeM Bnmxe 3HadyeHue K
HyNto. IMeHHO 3TO nosie Ucnosb3yeT oNTMMU3aTop, Korga Bblobupaem mexay
CKaHupoBaHneM GUTOBOM KapTbl N 0ObIYHBIM MHAEKCHLIM CKaHUPOBaHNEM.

HacTpolika TO4HOCTN cObupaemMoin CTaTUCTUKN BCEro ofgHa — 3TO napameTp
default_statistics_target (no ymonyaHuto 100). OH onpenenser u
MaKCUMasibHbIA pasmep cnnucka most_common_values, 1 makcMmasibHoe
4YMC/I0 KOP3WH B rMcTorpamme. V1 oH e onpegensert pasmep criyvyanHoi
BbIOOPKM, KOTOpPas MCNosib3yeTcs Npu aHanse (Ymtaercs
300*default_statistics target CTpok) — yTBEpPXAAaETCH, UTO pasmep BbI6OPKHU,
obecneymBaroLMii XOPOLUYH TOYHOCTb OLEHOK, NPaKTUYECKN HEe 3aBUCUT OT
pasmMmepa Tabnuybl.

OpHako 3HavyeHne napameTpa MOXHO 3a4aBaTb UHANBUAYa/IbHO AN
KaoKgoro ctonéua, 4tobbl y4ecTb OCOOEHHOCTU pacnpeneneHns AaHHbIX.
YMeHbLIEHNE NapameTpa ycKopsieT paboTy onTummusaropa; yBe/iMyeHne —
MOBbILLIAET TOYHOCTb.

http://www.postgresqgl.org/docs/9.5/static/planner-stats.html
http://www.postgresql.org/docs/9.5/static/row-estimation-examples.html



leMoHcTpauus
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Toru Pos}gres

XapakTepUCTUKU JaHHbIX COOUParOTCs B BU/Ie CTaTUCTUKU
CraTUCTHKa Hy>KHa [I/1s1 OLIeHKU KapJMHaIbHOCTH
KapauHanbHOCTb MCIIOMB3YeTCsl /1Jis1 OL[eHKU CTOUMOCTHU
CToMMOCTb T103BOJIsSIET BbIOpATh ONTUMA/IbHBIN T/1aH

3aJior ycrexa —
aZleKBaTHasi CTaTUCTUKA U KOPPEKTHasi KapIMHA/IbHOCTh

21
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[1pakTuka Pos{gres

1. Cospatite 6a3y DB17 u B Heil Tabnuily ¢ JBYMs TTO/ISIMU:
U7IeHTU(UKATOp U JIOTHUeCKUi ¢iar; OTK/IIOUKTE aBTOOUHCTKY
[J1s1 9TOM TabULIbL.

3anonHuTe Tabnuiry: 10000 cTpok, dhnar ycraHoBmeH ajist 1% CTpPOK.
[TocMoTpUTE, KaKasi CTaTUCTUKA UMeeTCs /jisi TabULIbI ¥ CTOJIOIIOB.

[TocMOTpUTE T/IaHbI 3aIPOCOB M OOBSICHUTE Pe3y/IbTaT:
a) BCe CTPOKH,

6) cTpokw, e dar ycTaHOBJIEH,

B) CTPOKA C YKa3aHHBIM UZIeHTU(HHUKATOPOM.

5. BxkarouuTe aHanmm3 Ta6J'II/ILU:I, IMPpOBEPLTE Ha/IMYHe CTaTUCTHUKU.

6. IlocmorpurTe mylaHbI Tex ke 3arpocoB. Kak u3mMeHHU1aCb TOYHOCTb
orjeHOK? OObsICHUTE, KaK MOTyueHbl OL{eHKU KapUHATbHOCTH.

22

BcTaBka CTpokK 6yAeT paboTaTb 6bICTpee, eC/N MHAEKChI CO3AaThb NO3XeE.
3TO OTHOCKTCS M K NEPBUYHBIM K/THOUaM.
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