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CraTtucTrka

HacTtpoliky, Bivsiole Ha MJIaHMPOBaHWe U BBITIO/THEHHE
Cxema J1aHHBIX

du3rUeCcKoe pacriojioKeHre JaHHbIX

V3meHeHue 3arpoCcoB
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[1yTn onTuMmM3aunm Posggres

VcripaBneHve HeapeKTHUBHOCTEM

KaKUM-TO 00pa30oM HalTH 1 UCIIPaBUTh Y3KOe MeCTO
ObIBaeT CJIOKHO JI0TaflaThCsl, B 4eM rpobiema
YacTo MPUBOAUT K 60pbbe C T/IaHUPOBIITMKOM

[IpaBW/IbHBIV pacueT KapAHUHaIbHOCTH
,E[O6I/ITI>CH MpaBU/IBHOI'O pacyeTa KapAWHA/IbHOCTH B KaXKJ0OM Y3J/ie
U MOJIOXKUTBHCA Hd IJIaHWUPOBIIWK
eC/Iv IJIaH BCe elle HEHAEKBaTHbIﬁ, HACTPAWBATb 106anbHbIe MapaMeTphbI

HEJII: ONNTUMH3adlIUX — T10TYUYHUTb a'E[EKBaTHbII;’I IJ1aH

Llenb onTuMm3auumn 3anpoca — NoslyunTb afeKkBaTHbI NnaH BbINOSHEHUS.
ECTb pasHble NyTW, KOTOPbIMU MOXHO MATU K 3TOI Lienu.

MOXXHO NOCMOTPETL B MaH 3anpoca, NOHATb NPUUNHY HE3GGEKTUBHOIO
BbIMO/IHEHNA N cAenaTb YTO-TO, UCNpaBfAoLLee cuTyaumto. K coxaneHuo,
npo6nema He Bcerga 6biBaeT 04eBUAHON, a UcrnpasBneHne 4acto CBOAMTCSA
K 60pbbe ¢ ONTUMMU3aTOPOM.

Ecnn ngty Takum nytem, TO XOUeTCA UMETb BO3MOXHOCTb Le/TIMKOM U/
4aCTUYHO OTK/THOUYUTL NNAHUPOBLUVK U CaMOMY CO34aTtb NnaH BbIMO/IHEHWUA.
Takas BO3MOXHOCTb Ha3blBae€TCA nodckaskamu (XMHTaMmn) n OTCyTCTBYeT

B ABHOM Buge B PostgreSQL.

[pyroii noaxoa cocTouT B TOM, YTOObI OOMTLCSA KOPPEKTHOrO pacyeTa
KapAnMHaNbHOCTU B KaXXA0M Yy3/1e nnaHa. [Jnsi 3Toro, KOHEYHO, HyXXHa
aKKypaTHasi CTaTucTmKa, HO 3TOro 4acTo OblBaeT HEAOCTATOYHO.

Ecnu natn Takum nytem, TO Mbl He 60peMcs C NSIaHMPOBLLNKOM,
a nomoraem emy MpuHATbL BepHOE peLleHne. K coxaneHuto, aTo 4acTo
OKa3blBAETCA C/INLLKOM CIOXHOW 3a4a4veil.

Ecnu npu npaBunbHO OLEHEHHON KapAMHaIbHOCTM NAAaHNUPOBLLMK BCE
paBHO CTPOUT HE3(P(PEKTUBHBLIN NNaH, 3TO NOBOA 3aHATLCA HACTPONKOW
rno6anbHbIX KOHUIypauMoHHbIX NapameTpoB.

O6bIYHO UMEET CMbIC/T NPUMEHSATL 06a cnocoba, CMOTPS MO CUTYaLUN U
co06pasysicb CO 34PaBbiM CMbIC/IOM.

Janblle Mbl pacCMOTPUM HEKOTOPbIE BO3MOXHbIE NMPUEMbI ONTUMU3aL .
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CTatucTtuka Posigres

AKTya/bHOCTb

HACTPOMKa aBTOOUMCTKH 1 aBTOAHA/THU3a
autovacuum_max_workers, autovacuum_analyze_scale_factor, ...

TouHOCT®L

default_statistics_target = 100
WHZIEKC TI0 BBIP@)KEHUIO
paciMpeHHasi CTaTUCTHKa (HampyMep, AJisi KOppeUMpPOBaHHbBIX MPeIUKaTOB)

W cnonb30BaHre UMEIOLLEN ST CTaTUCTUKU
TVIAHUPOBIIVK He BCErJia MOXET CJieJIaTh MPaBU/IbHbIE BHIBO/bI
13 UMEFOLLUXCS] JaHHBIX
niepehOpMy/TMPOBaHUe 3arpoca, BpeMeHHbIe TabIUIbI

B nepByto oyepenb CTOUT elle pa3 HaNnOMHWUTb, YTO MepPBbIi Lwar

K afeKkBaTHOMY NnfiaHy — akTyasibHas ctaTucTuka. [1s aToro ctatucTuka
[0/MKHAa cobmparbCa AOCTATOMHO YacTo, a AOCTUTAeTCHA 3TO HACTPOIAKOA
aBTOOUMCTKM N aBTOAHaNM3a. [letaninm HacTPonkn nogpoobHoO
paccmatpusaloTcs B kypce DBAZ2.

Kpome Toro, ctatuctuka gosikHa 6biTb 4OCTaTOMHO TOUYHON. AGCOOTHOM
TOYHOCTU AOCTUYb HE NOMYUYUTCA (M HE HYXHO), HO MOrPELUHOCTY HE AO/MKHbI
NPUBOANTL K MOCTPOEHMIO HEKOPPEKTHbIX MAaHoB. MNpu3Hakom
HeaKkTyas/lbHOW, HETOYHOW CTaTUCTUKN ByAeT Cepbe3HOE HECOOTBETCTBME
OXMAAEeMOro 1 peasibHOro Ymncsa CTPOK B JIMCTOBbLIX y3/1ax nsaHa.

[nst yBenmyeHnsa TOUHOCTN MOXET NoTpeboBaTbCA U3MEHUTL 3HAUYEHME
default_statistics_target (rnobasibHO WA ANA OTAE/NbHbIX CTONOLOB TabnuL).
HOrga MoXeT okasaTbCs MNose3HbIM MHAEKC MO BblpaXeHWo, obnagaroumim
COOCTBEHHOW CTAaTUCTUKOW. B O0TAEMbHbBIX CrlyvYasx MOXHO MCMNOb30BaTb
pacLLUMPEHHYIO CTaTUCTUKY (HaunHas ¢ Bepcum 10).

Hanunumne To4HOM akTyasibHOW CTaTUCTUKM HEOOXOAMMO, HO HE AOCTATOYHO
ANA NOCTPOeHUs xopoLlero naaHa. MNMaaHnpoBLMK MOXET HEe CYMETb
cAenartb npasu/bHble BbIBOAbI U3 UMEIOLLENCS CTaTUCTUKK; YacTO OLLUMOKK
CBA3aHbl C HEBEPHbIM Pac4yeTOM Ce/IEKTUBHOCTU COefMHEHUNIA UMK
arperauun.

Horaa MOXHO HEMHOTO nepedopmMynnpoBaTh 3anpoc, YToObl UCNPaBUTbL
cuTyauuto. MOXeT NoMOUb BbIHECEHWE YacTy 3anpoca BO BPEMEHHYIO
Tabnuuy, 4To6bl CAeayoLLMIA 3Tan y4ynTbiBasl NOMYyUMBLLEECS KOSTMYECTBO
CTPOK, XOTS1 3TO U OrpaHnuYnBaeT cBo60AY NIaHNPOBLLMKA 1 YPEBATO
HaknagHbIMK pacxogamu.



HacTponku cToMMoCTu Po@a’?é%

BBoa-BBIBOJ,
MOYKHO (M HY>KHO) YKa3bIBaTb Ha YPOBHe TaO/JMUYHBIX ITPOCTPAHCTB

seq_page_cost =1.0

random_page_cost =40

effective_io_concurrency =1

NmeeTcst 60M1bLUOE YMCO HACTPOEK, KOTOPbIE MO3BOSAKOT 3a4aTb CTOMMOCTU
3MeMeHTapHbIX Onepawunin, 3 KOTOpbIX, Kak Mbl YXXe BUAENN, B UTOre
CKnafplBaeTCcs CTOMMOCTb MiaHa 3anpoca. TakMe HaCTPOWMKM MMEET CMbIC/
N3MEHNATb, €C/IM 3anNpoc, B KOTOPOM N/ITAHNUPOBLLIVK TOYHO CNPOrHO3MPOBAJT
KapAWHa/IbHOCTW, TEM HE MEHEE BbINO/IHAETCS HE camMbIiM 30 EKTMBHbLIM
obpaszom.

C BBOJOM-BbIBO/IOM CBSi3aHbl HACTPOIKM, 3a4atoLme Beca A5l «YCNOBHbIX
eIVHULL», B KOTOPbIX BbIPAXaeTcsi CTOMMOCTb.

370 napameTpbl seq_page_cost u random_page_ cost, onpegensiolime
CTOMMOCTb UTEHUS OAHOI CTpaHWLbl NPU NOCNeA0BaTE/TbHOM JOCTYyMNe U Npw
MPOV3BO/ILHOM [0CTYNeE.

3HaueHve seq_page_cost paBHO eINHNLE N €0 HE CTOUT U3MEHATD.
Bbicokoe 3HaueHne napameTpa random_page_cost oTpaxaeT peannn HDD-
anckoB. Ona SSD-AMCKOB 3HaYeHVe 3Toro napamMmeTrpa Heobxoanumo
3HAQYNTENIbHO YMeHbLUATh.

MapameTp effective_io_concurrency MOXHO yBeNUYnUTb A0 Yyicna
He3aBMCUMbIX ANCKOB B AMCKOBOM Maccue. ®PakTUyeckn aToT napameTp
B/INSIET TOJIbKO HA KOSIMYECTBO CTPaHuL, KOTopble ByayT npeasapuTesibHO
CUMTaHbI B K3LL NMPY CKaHMPOBaHMM Mo GUTOBOW KapTe.

https://postgrespro.ru/docs/postgresal/10/runtime-config-query




HacTponku cToMMoCTu Po@a’?é%

Bpewms niporjeccopa

cpu_tuple_cost =0.01
cpu_index_tuple_cost =0.005
cpu_operator_cost =0.0025

CREATE FUNCTION ... COST cmoumocmb

MapameTpbl 419 BPEMEHM NMpoLeccopa onpeaensatoT Beca Ansa yyera
BpeMeHN 06paboTky NPoYUTaHHbIX AaHHbIX. O6bIYHO 3TOT BKM1a4 MEHbLLE
CTOMMOCTW BBOAA-BbIBOAA, HO He Bcerga. MoXxHo ykazaTb CTOMMOCTb
06paboTKM 0AHOWN TabnMyHoI CTPOKK (cpu_tuple_cost), oaHOI CTPOKK
nuaekca (cpu_index_tuple_cost) n ogHoit onepaunn (cpu_operator_cost;
Hanpumep, onepauuy CpaBHEHMS).

Takke MOXHO 3a4aTb CTOMMOCTb M0J1Ib30BaTE/IbCKOWN (PYHKLMU B eANHNLAX
cpu_operator_cost. o ymonyaHnio qoyHKuMr Ha Cux nony4yaroT oueHKy 1,
a Ha gpyrux asblkax — 100.

DTO MOXET B/IMATb Ha NOPSAAOK BbIYNCNEHUA BblPaXXeHUI B YC10BUN
WHERE. Hanpumep, ecniv ycnosue Bbirnagut kak f() AND g(), To cHavana
OyaeT BbluMC/lieHa HanMeHee aoporas pyHKUMA: ecniv pesynstar byaet
JNIOXHbIM, TO 60/1ee AoPOryto PYHKLMI0 BOBCE HE NPUAETCA BbIYUCNATD.



HacTponku cToMMoCTu Po@a’?é%

Hapajmeanoe BBITIO/IHEHMEe

parallel_setup_cost = 1000
parallel_tuple_cost =0.1

Kypcopsi

cursor_tuple_fraction = 0.1

MapameTtp parallel_setup_cost yka3blBaeT CTOMMOCTb pa3BepTbiBaAHUS
NHPPaCTPYKTYpPbI AN napannenbHon 06paboTkn: BblaeneHue obLen
namaTn U NopoXxaeHne pabovmx nNpoLeccoB. JTa BeNMunMHa gobaBnaeTca
K 06LLen ctommocTn 3anpoca. Mapametp parallel_tuple_cost onpeaensiet
CTOMMOCTb MEePECHISIKM OAHON CTPOKM AaHHbIX OT npouecca K npoueccy.

OcTasibHble NapaMeTpbl, OTHOCALLMECS K Napasifie/ibHOMY BbINO/THEHWIO,
06CyXaanmcb paHee (OHW OrpaHNYMBaOT KOIMYECTBO NapasiieNbHbIX
NPOLIECCOB 1 YCTaHABMMBAKT MUHUMASIbHBIA pa3mep BbIGOPKK, NPY KOTOPOIA
NIaHUPOBLLIMK paccMaTpuBaeT napasnenbHble nnaHbl).

HanomHuM Takxke, 4TO oueHKa CTOMMOCTU COCTOUT U3 [BYX KOMIMOHEHT:
costl..cost2. INpu 06bIYHOM BbIMO/THEHUN 3ANPOCOB NaHMPOBLMK
BblGMpaeT nnaH, MUHUMN3NPYA COSt2, TO eCTb OLIEHKY PEeCcypcoB /15
NO/ly4eHMs NOSTHOM BbIGOPKM AaHHbIX. A NPy NCNOTb30BaHUN KYpCOPOB
yunTblBaeTCA 3Ha4YeHne napametpa cursor_tuple_fraction: yem meHbLle
3Ha4YeHne 3TOW 0NN, TEM CUSIbHEE NSTaHUPOBLLMK OPUEHTUPYETCS Ha
ObICTPOE NoslyyeHne NepBbixX pe3y/istaToB. [0BOpS TOUHee,
MUHUMU3NPYETCA 3HaYeHune costl + (cost2 — costl) x cursor_tuple_fraction.



HacTpoukn Po@a’?é%

ITamate
work_mem =4MB @

maintenance_work_mem = 64MB

effective_cache_size = 4GB

3arpockl ¢ 60MBIINM KOJTMUECTBOM COeTMHEHUI
join_collapse_limit =8
from_collapse_limit =8
geqo_threshold =12
U [IpyTHe rapameTphsl geqo

Psg HacTpoek BNUSIET Ha BblgeneHne namsTtu. Mapametp work_mem
onpeaensieT pasMep AOCTYMNHOW NamsTK ANsl OTAENbHbIX onepalumii
(paccmaTpuBasicsl B COOTBETCTBYOLLMX Temax). Takke OH B/IMSIET U Ha
BbI6OP NnaHa. Mpu HeGONbLLMX 3HAYEHUSIX NPeANoYTEHNE OTAAeTCS
COPTMPOBKE (@ He XEeLUMPOBaHWLIO), MOCKO/IbKY ee a/ilropuTM MeHee
YyBCTBUTE/IEH K HEAOCTATKY NaMSTL.

MapameTp maintenance_work_mem BANAET Ha CKOPOCTb NOCTPOEHUSA
WHAEKCOB 1 Ha paboTy Cny>ebHbIX NPoLecCcoB.

Mapametp effective_cache_size noackasbiBaeT PostgreSQL o6uuii 06bem
KaLWMpyeMbIX AaHHbIX (Kak B 6ychepHOM Kalle, Tak 1 B kawe OC). Yem OH
6onbLe, TeM 60nee npeanoyTUTENbHbIM OyAeT NHOEKCHbLIA [OCTY.

UYnco pas/iMuHbIX BO3MOXHbIX M1AHOB BbINOIHEHMSA 3anpoca pacTeT
9KCMOHEHLMANbHO C POCTOM YMC/a COEAMHEHNIA. HauMHas C HEKOTOPOTO
MOMEHTA MOWCK /TyULLEero nsaHa (Mcnonb3yeTcss MeTof, ANHAMUYECKOro
NPOrpaMMMPOBaHNS C AONO/THUTE/TbHLIMY 3BPUCTUYECKMM
OrpaHMuYeHnsIMM) HaunHAET 3aHMMAaTb C/IMLLIKOM MHOTO BPEMEHM.

[MNaHnpoBLUUK NepeburpaeT pas/inyHbie NopsaKM CoefMHEHNSA TObKO 4/
nepBbIX join_collapse_limit coeguHeHnin (1 ans nepsbix from_collapse_limit
nogs3anpocos B npeasiokeHnn FROM).

Ecnn xe uncno coeguHeHuii gocturaet geqo_threshold, nnaHNpoBLLNK
NnepeknyaeTca Ha UCMNoNb30BaHMe reHeTMYEeCKOoro airopuTma.

https://postgrespro.ru/docs/postgresgl/10/geqo-pg-intro
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HOKaJ'II/BaL[I/IH B/IMSIHUSA

ALTER DATABASE SET ...

ALTER ROLE [IN DATABASE ...] SET ...
ALTER FUNCTION SET ...

SET [LOCAL] ...

Otnagka
enable_seqscan
enable_indexscan, enable_bitmapscan, enable_indexonlyscan
enable_nestloop, enable_hashjoin, enable_mergejoin
enable_hashagg, enable_sort
force_parallel_mode

O6bI4YHO paccMOTpPEHHbIE NapameTpbl UMEET CMbIC/T yCTaHaBNMBaTb Ha
YPOBHE BCeIl cUCTEMbI (MK TabnMUHbIX NPOCTPaHCTB A9 BBOAA-BbIBOAA).

OfHaKo ecTb BO3MOXHOCTb OrpaHN4Y1Tb BIMSIHWE NapaMeTpoB,
yCTaHaB/MBas UX N5 OTAENbHOM 6a3bl AaHHbIX UKW OTAENbHOW ponu (Mnwu
)K€ COBOKYMHOCTW Ponu 1 6asbl AaHHbIX). MOXHO Takxe ycTaHaB/MBaTb
napameTpbl Ha YPOBHE (PYHKLUN, YTO NO3BO/ISIET M30/IMPOBaTh HACTPOKN
OTAEe/IbHOro 3anpoca U MeHsITb UX 6e3 BMellaTe/IbCTBa B MCXOAHbI Ko,
PasymeeTcsl, MOXXHO MEHSITb NapaMeTpbl U HA YPOBHE OTAE/NbHOIO ceaHca
NNW TPaH3aKLNN.

Ps napaMeTpoB MOryT UCNO/b30BaTLCA A/151 3anpeLLeHnsa onpeneneHHbIx
METO/0B A0CTyna, CNoco60B COeAANHEHUIA U APYTUX onepauuii. YCTaHOBKa
aTMX NapameTpoB B 3HaveHue off He 3anpeLtaeT onepaymm, HO
yCTaHaB/iMBaeT UM O4YeHb 00/1bLUYI0 CTOMMOCTb. Taknm o6pasom,
NaHMPOBLUMK ByAeT NbiTaTbCA 060ANTUCE 63 HUX, HO MOXET NPUMEHUTL

B 6€3BbIXOAHOIN CUTyaLnn.

MapameTpbl 0Ka3bIBAKOT A0CTATOYHO rPy6OEe BAMSIHME Ha NAHUPOBLLMK, HO
OKa3bIBalOTCA BeCbMa Mone3Hbl A1 OT1aKN 1 3KCNEPUMEHTOB.
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Cxema gaHHbIX Pos{gres

Hopwmasnu3aiiys — ycTpaHeHue W30bITOUHOCTH B AHHBIX

YTIPOIIIaeT 3arpochl ¥ MPOBEPKY COITIaCOBAHHOCTH

ITeHopMasu3aifys — IpUBHECeHKe W30bITOUHOCTU
MOJXET IMOBBICUTH MPOU3BOAUTE/IBHOCTE, HO Tpe6yeT CMHXPOHH3allun

WHZEKChI

TripeJjpaccurMTaHHbIe OIS

cocraBHble TUMbI (MaccuBbl, JSON) BMeCTo OT/ie/TbHbIX Tabmui]
MaTrepuaM30BaHHbIe TIPe/CTaBIeHUs

K3lIMpoBaHue pe3ynbTaTtoB BHe CYB/] (B npuioykKeHUN)
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Ha nornyeckom ypoBHe 6a3a faHHbIX AO/KHA ObITb HOPMa/IM30BaHHOIA:
Hed)opMasibHO, B XPaHUMbIX AaHHbIX HEe A0/MKHO ObITb N36bITOYHOCTN.
Ecnn 310 He Tak, Mbl UMeeM fe/10 C OLMOKOM NPOEKTUPOBaHNA: ByaeT
C/I0XXKHO NPOBEPATHL COMNacOBaHHOCTb AaHHbIX, BO3MOXHbI pas/inyHble
aHoMas M1 Npu N3MEHEHUN aHHbIX U T. 1.

O/[HaKo Ha YpOBHE XpaHEHMS HEKOTOPOE Ay6/IMPOBaHNE MOXET AaTb
CYLECTBEHHbI1 BbIUIPbILL B NPOU3BOANTENIbHOCTU — LEHO TOro, YTo
N30bITOYHbIE laHHblE HEOBXO0ANMO CUHXPOHM3NPOBATb C OCHOBHBIMW.

Camblii YacTblii cnoco6 AeHopManm3aumm — UHAEKChI (XOTS 0 HUX 06bIYHO
He AymaloT B TaKOM KOHTEKCTe). VIHaeKCbl 0OHOBMAKOTCS aBTOMATUYECKM.

MOoXHO oy6nMpoBaTbh HEKOTOPbIE AaHHble (UK pe3ynbTaTbl pacyeta Ha
OCHOBe 3TUX faHHbIX) B CTONOLax Tabnumy,. Takyto MHdhopmaLumio
Heob6Xx04MMO CUHXPOHM3NPOBaTb BPYUYHYH — OObIYHLIM CMOCOOOM ABNAKTCA
TpuUrrepsbl, Tak YTo AeHopMasin3ayms OkasbiBaeTCs JIOKa/IM30BaHHON B 6ase
AaHHbIX 1 NMPUNOXKEHUIO He TpebyeTca «ayMaTb» 06 3TOM.

[pyroin npumep — marepuanin3oBaHHble npeacrasieHns. Vix Takke Hago
06HOBNATbL, HANPUMeEpP, Mo pacnucaHnio NNu ApyrumM CnocooboM.

Ay6nunposatb AaHHble MOXHO 1 HA YPOBHE MPUOXEHNS, KILLNPYS
pe3ynbrarbl BbINO/THEHNA 3aNpPOCOB. ITO NMOMYAAPHbIA CMNOCO6, HO YacTo K
HeMy npuberaroT n3-3a HenpaBUIbHOW PaboTbl NPUIOXKEHUS ¢ 6a3oin
AaHHbIX (Hanpumep, B cnyyvae ucnonb3osaHusa ORM). B fto6om cnydvae, Ha
NPUNOXEHNE NOXUTCA CBOEBPEMEHHOE 0OHOB/IEHNSA K3Lla, obecneveHne
pasrpaHnyeHnsa AocTyna K gaHHbIM Kala U T. .
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Cxema gaHHbIX Pos{gres

Turibl JaHHBIX

BbIOOD MOAXOASAIINX TUTIOB
cocTtaBHble TUTBI (MaccuBbl, JSON) BMeCTO OT/ie/TbHBIX Tab/IuI]

OFpaHI/IT-IEHI/IH Le/IOCTHOCTHU

MOMUMO 0becrieueHust [1eJI0CTHOCTH JAHHBIX, MOTYT YUHUTBIBATHCS
TJIAHAPOBLUKOM [I/Is yCTPaHeHUsI HeHY)KHbIX COeJUHeHUM, YTy ulleHUst
OLIEHOK CeJIeKTUBHOCTH U JIPYTUX OMTUMU3aLUiA

TePBUUHbBIN K/TFOU U YHUKA/IbHOCTh — YHUKA/IbHbINA UHJEKC

BHELLHWH KJTHOY

OTCYTCTBHE HeonpeZie/leHHbIX 3HaUeHu

npoBepka CHECK (constraint_exclusion)

11

BakeH npaBu/bHbIA BbIOOP TUNOB AaHHbIX U3 BCEro MHOroobpasus,
npepnaraemoro PostgreSQL. Hanpumep, npeacrtasneHne NHTepBasioB AaT
He ABYMS OTAeNIbHbIMU CTON6LamMK, a C MOMOLLbI0 Anana3oHHbIX TUMOB
(daterange, tstzrange) no3sonseT ncnonb3osarb MHAeEKCbl GiST n SP-GIST
ONA Takux onepaumii, Kak nepecevyeHne NHTepBasios.

B page cnyyaeB adppekT AaeT UCnonb30BaHNe COCTaBHbIX TUMOB (TakmxX Kak
maccubl nnm JSON) BMECTO KacCn4eckoro noaxoaa ¢ co3jaHmem
oTAeNbHOW Tabnuubl. 3TO NO3BONAET CIKOHOMUTbL HA COEOUHEHUN U HE
TpebyeT XpaHeHUs 6OMbLLIOTo KoNMyecTsa CyXebHoi nHdopmavmm

B 3arofl0BKax Bepcuii CTPOK. PasymeeTcs, 3TO He YHUBepCasibHbI NOAXOA.

OrpaHI/I‘—IeHI/IFI LUE/TOCTHOCTU BaKHbI CaMU MO cebe, HO B HEKOTOPbIX Cny4dasX
MIaHNPOBLUNK MOXET YUUTbIBaATb X N A1 ONTUMN3aLnN.

- OrpaHU4eHnst NePBUYHOIO K/ltoda N YHUKasTbHOCTM COMPOBOXAAOTCS
MOCTPOEHNEM YHUKASTbHbIX NHAEKCOB N rapaHTUPYIOT, YTO BCE 3HAYEHMS
CTONBUOB K/toya pas/imyHbl (ToyHas ctatuctuka). Takme rapaHTum
NO3BONAKT U 60s1ee 3ap(PeKTUBHO BbIMONHATbL COeAMHEHUS.

- Hannuune BHewHero ktoya u orpaHndeHnin NOT NULL gaet rapaHTuum,
KOTOpble NO3BO/IAIT B pA4e C/lyyaeB YCTPaHATb JINLIHNE BHYTPEHHNE
coeMHeHUs (UTO 0OCOBEHHO BaXXHO NPW UCMO/b30BaHUKN NpeacTaB/ieHnit),
a TaKxke ynyyllaeT OLEeHKY CENNeKTUBHOCTU B C/lyyae, ecfin coeiuHeHne
MPOUCXOAUT NO HECKOJIbKAM CTON6LaM.

- OrpaHnyeHne CHECK c ucnonb3oBaHeM napametpa constraint_exclusion
NO3BOJIAET HE CKaHMpOoBaTb Tabnuubl (MK CEKLUNN), €CNIN B HUX
rapaHTMPOBaHHO HET TpebyeMbIX AaHHbIX.



PROFESSIONAL

dusnyeckoe pacrnosnoxeHue Pogggres

TabnuuHbIe MPOCTPAHCTBA

pa3HeCeHHre NdHHBIX M0 pa3HbIM CbI/I3I/IqECKI/IM YCTpOf/JICTBaM

CekLjMoHUpOBaHUe

pasgesieHre Tab/IULIbI HA OT/E/IBHO YIIpaB/sieMble YacTU
JU1s1 yIIPOLLIeHUs] aMUHUCTPUPOBAHNS ¥ YCKOPEHUS JOCTyTIa

12

dusmnyeckas opraHmsaumsa AaHHbIX MOXET CUIbHO BNNATL HA
NPOM3BOAMTENbHOCTL. K BO3MOXXHOCTSIM TaKOi opraHM3auMmn MOXHO OTHECTU
pacnpeaeneHne 06bLEKTOB N0 TabNNYHBIM NPOCTPAHCTBAM U
CEKLMOHNPOBaHMe.

TabnnyHble NpocTpaHcTBa MOXHO UCNO/b30BaTh /151 TOro, YTOObI
ynpasnATb pasmeleHmemM o6 bEKTOB Mo (hrn3nyeckum ycTponcTesam BBoa-
BblBOAA. Hanpumep, akTMBHO MUCNO/b3yeMble AaHHble XpaHUTb Ha SSD-
ANCKax, a apxuBHble — Ha 6onee meaneHHbIx HDD.

CeKUMOoHMpOoBaHMe No3BO/ISIET OPraHn30BaTh PaboTy C laHHbIMU OYEHb
60/bLLOro 06beMa. OCHOBHas Bbiroga As1s Npon3BoAnTENIbHOCT COCTOUT
B 3aMeHe NOJIHOTO CKaHMPOBaHWSA BCeli TabmLpbl CKaHMPOBaHUEM
OTAENbHOI cekuun. 3aMeTrM, YTO CEKLUM TOXXE MOXHO pasmeLlaTtb Mo
Pa3NNYHbIM Tab/IMYHLIM NPOCTPAHCTBAM.

Ele oauH BapnaHT — pa3melleHne cekuunii Ha pasHbIX cepBepax
(WwapanpoBaHne) ¢ BO3MOXHOCTbLIO BbINOMIHEHNA pacnpeneeHHbIX
3anpocoB. CTaHAapTHbI PostgreSQL He nogaepXuBaeT Takyto
BO3MOXHOCTb, /19 3TOr0 TPebyroTCA CTOPOHHMNE peLueHus. O630pHO 3TOT
BOMpOC paccmartpmBaeTcs B nocneaHein teme kypca DBA3.



i3meHeHne 3anpocoB Po@a’?é%

YripaBneHue MOPsIIKOM COeIMHeHU

Marepuanu3alys moza3anpocos ¢ nomoisio CTE
siBHble coequHenust (JOIN) u join_collapse_limit = 1
11o/13anpockl B ripeayiokeHu FROM u from_collapse_limit = 1

AJIbTepHaTI/IBHbIe CI10COOBI BBITIO/THOHHUS
TJIaHUPOBLUK He BCerJa paccMaTprBaeT BCe BO3MOKHbIE TPaHC(hOpMaLuu

PacKphITHE KOPPeJTUPOBAHHBIX M0/[3aIPOCOB
yCTpPaHEHHeE JIUIIHUX TabuI]

3amera UNION Ha OR u obpatHO

U T. I
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CaMmblil pa3HO06pasHbIil U BapnaTUBHbINA CNOCO6 B/INAHUSA Ha
NPON3BOANTENBHOCTb 3anpoca — ero nepedopmMynmpoBaHme.
TeopeTnyeckn NNaHNPOBLUVK AO/HKEH YMETb BbINOJTHATL SKBMBA/IEHTHbIE
npeobpasoBaHuns (Beab SQL — aeknapaTvBHbIi S3bIK), HO Ha NPaKTUKe 3TO
BO3MOXHO B [10BO/IbHO OrpaHUYeHHbIX npeaenax.

Ecnv npobriema MMeroLerocst 3anpoca BUANTCS B HENPaBU/IbHOM NOPSKe
coenHeHus (M HET BO3MOXHOCTUN UCMPaBUTb CTATUCTUKY), MOXHO HaBsi3aTb
NI1aHUPOBLLMKY HEOOGXOAMMbIV NOPSAOK:

- Mop3anpockl CTE Bcerga marepyain3yrotcsa: noasanpoc He
packKpbIBaeTCA, ero pesysibtaTt BblYNCIAETCA 1 noMewiaeTca mbo

B oneparnBHyl0 nNamaATb (B npegenax work_mem), nubo copacbiBaeTcs
BO BPEMEHHbIN dhaiin.

- MNpw 3HavyeHnn napametpa join_collapse_limit = 1 nnaHMPOBLUMK He
nepebupaeT NopsAoK coegnHEHN — Tabnuubl 6yayT COeANHATLCSA POBHO
B TOM Nnopske, B KOTOPOM OHW yKa3aHbl B TEKCTE 3anpoca.

- AHa/1I0TMYHO 1 NoA3anpockl He ByAyT pacKpbIBaTbLCS MPY 3HAYEHUN
from_collapse_Ilimit = 1.

NHorpa Tpebytotca 6onee pagukasibHble U3MEHEHNSA:

- TpaHcopmaums, HegoCTynHasa NAaHNPOBLLMKY. Hanprumep, onepauun gns
paboTbl CO MHOXeCTBaMV B HacTosiLLee BpeMsi He TpaHChopMuMpyoTCA
(UNIONBOR M T. N.).

- MepenucbiBaHne KOPPeNMpPoOBaHHbIX N0A3anpocoB Ha CoeAMHEHNS.

- YcTpaHeHue 13 3anpoca NWHNX CKaHMpoBaHUii Tabnuy (Hanprumep, 3a
CYeT NPUMEHEHNS OKOHHbIX (PYHKLWIA).



i3meHeHne 3anpocoB Po@a’?é%

3amMeHa MpoLielypHOro KOZia /leK/1apaTUBHbIM

yTOOBI M30aBUTHCA OT OOJIBIIIOrO UKC/Ia MEJIKHUX 3dIIpoCOoB

[Toackasky ONITUMU3ATOPY

OTCYTCTBYIOT, HO eCTb JIpyrue Cpe/icTBa
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Ecnn npnnoxeHne BbIMNOAHAET C/IULLKOM 60/1bLIOE KONMMYECTBO MEeNKNX
3anpocoB (KaXAblil U3 KOTOPbIX caM No cebe BbINosHAETCS 3a0dEKTUBHO),
obLwan apdrekTMBHOCTb ByaeT oyeHb HeBbiCOKa. Co cTtopoHbl CYB/,
MPaKTUYEeCKN HET CpeacTB ANA ONTUMU3aLUKN B TakUX cuTyaumsax (Kkpome
NOArOTOB/IEHHBIX ONEepPaTopoB N K3LLIMPOBaHUS).

B aTOM cnyyae eMHCTBEHHbIN AEeNCTBEHHbIN MeToa — n3basreHne ot
npoueaypHOro Koga B NpUIOXeHUU N NepeHoc ero Ha cepeep B/, B Buae
Heb0/bLLOro Yncna KpynHbix SQL-komaHg. 3TO AaeT naaHUpPOBLLNKY
BO3MOXHOCTb NMPUMEHUTb 6osee adhheKTBHbIE CNOCObbLI focTyna n
COeNHEHNN N N36aBNAET OT MHOITOYMC/IEHHbIX NEePEechINIOK AaHHbIX OT
KNneHTa K cepBepy n oépartHo. K coxaneHunto, 3T0 O4eHb 3aTpaTHbIi
crnocob.

Ewe oanH (TpagnumoHHslin ans apyrnx CYbB/) cnocob BAMsHUA —
NoAcCKasku onTumMmusaTopy — OoTcyTcTBYyeT B PostgreSQL.:
https://wiki.postgresqgl.org/wiki/OptimizerHintsDiscussion. Ha camom gene
4yacTb MNOACKA30K CYLLECTBYET B BUAE KOHJIUIypaLUnoHHbIX NapamMeTpoB,

a KpoMe TOro ecTb cneunasibHble paclunpeHus, Hanpumep
https://postgrespro.ru/docs/enterprise/10/pg-hint-plan (aBTop — Knotapo
Xopuryun). Ho Henb3A 3abbiBaTb, YTO MCMNOMb30BaHWE MNOACKA30K, CUMbLHO
orpaHuymnsaroLLmMx cBO60OAY NIaHMPOBLLNKA, MOXET HaBpeauTb B byayLieMm,
Korga pacnpegeneHne gaHHbIX U3MEeHUTCA.




eMoHcTpauus

Pos}

OOOOOOOOOOOO
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o] PROFESSIONAL

Toru Pos}gres

HocTyreH MUPOKKY CIIEKTP METO/I0B BIUSTHUS
Ha TIJIaH BbITIOJIHEeHHSI 3alPOCOB

He Bce METO/bI IPUMEHKUMBI BO BCeX C/IyddsaXx

MeTo/b1, OKa3biBaroliMe robanbHOe BIAUSHUE, C/IeAyeT
MIPUMEHSITh C OCTOPO’KHOCTBIO

HuuTo He 3aMeHUT roJIOBY Y 3[paBblid CMBIC/T
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[1pakTuka Po%ﬁ??éﬁ

1. OnTUMU3UpYUTe 3arpoc, BHIBOJSAIINN KOHTAKTHYIO
MH(OPMALMIO TIaCCa)KUPOB, JIeTeBIINX OH3HeC-KIacCoM,
pelichl KOTOPBIX OBbLM 3a/iepkaHbl Oosiee ueM Ha 5 4acoB.
HauHuTe co c/iefiyroIiero BapuaHTa:

SELECT t.*
FROM tickets t,
ticket_flights tf,
flights f
WHERE tf.ticket_no = t.ticket_no
AND f.flight_id = tf.flight_id
AND tf.fare_conditions = 'Business'
AND f.actual_departure >
f.scheduled_departure + interval '5 hour';
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