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ol PROFESSIONAL

Tembl Posygres

[IpodunrpoBaHue
Croco0Onbl BIUSIHUS Ha T1/1aHbl 3alIpOCOB

I IprimepsI



ol PROFESSIONAL

/ HCTPYMEHT Posygres

[IpodunrpoBaHue

BblZle/IeHHe T10/3a/1au
PO/ O/KUTE/IbHOCTh
KO/TMUECTBO BBITIO/IHEHUI

UTO onTUMHU3UPOBATH?
yeM OoJIbliIe [0JIS TT0A3a4aur B 00II[eM BpeMeHHU BbITO/THeHUS],
TeM OoJIbIlIe HOTEHL[I/IE[J'IBHBII‘/JI BBIWI'PBIL
HEO6XO,Z[I/IMO YUUTBIBATD 3dTPAThI HA OIITUMHK3dLINIO
T10/1€3HO B3IVIIHYTh Ha 3ajjauy IIvpe



ol PROFESSIONAL

HoaHCbI Posy.gres

YT0o npodunipoBarh

OT/Ie/IbHYIO 3a/1auy, BbI3bIBAIOIIYIO HapeKaHUs

yeM TOUHee, TeM JIyullle: IIIMPOKHUM OXBaT «pa3MbIBaeT» MpodiemMy
E.IMHULIEI ©3MeHeHUSs

BpemMs —

OCMBIC/IEHHOCTD [JId I110/7Ib30BdTEJIA

TPOYMTAHHbIE WX 3allMCaHHbIE CTPAHULBI —
CTaOMIBLHOCTD M0 OTHOIIIEHWIO KO BHEIIIHUM (haKTOpam



[Tpohrnb NpUIoXKeHUS Po&ﬁ?@g

Iloa3zamaun

K/IMEHTCKasl 4aCThb
cepBep IIPUJIOKEHUM

cepBep 0a3 JaHHBIX < npobnema uacmo, HO He 8ce20d, UMEHHO 30€eCh
CeThb

Kak npohunripoBarh

TeXHUUeCKU TPYAHO, HY>KHbI pa3HOOOpa3Hble cpe/icTBa MOHUTOPHHIA
TIOATBEP/IUTh TIPe/INI0/I0KeHe 00bIYHO He C/I0XKHO



[Tpoounb CYB/L Posigres

’KypHan coobiiieHuii cepepa

BK/TIOUAeTCsl KOH(PUTypallMOHHBIMM TTapaMeTpaMu:
log_min_duration_statements = 0 — BpeMsl U TeKCT BCeX 3allpOCOB
log_line_prefix — UJIeHTU(ULUPYIOLas MHPOPMaLus
CJI0XKHO BKJ/IFOUMTH JIJIsl OT/e/IbHOTO CceaHca

Oonblliol 00beM; IPU yBeIMUeHUH TTI0pora BpeMeHH! TepsieM HH(hOpPMaLiUio

He OTCJIe)KUBAOTCS BIOYKEHHBIE 3aIipOChl
(MO>KHO MCI0JIb30BaTh pacCIlUpeHre auto_explain)

aHa/IN3 BHEILIHUMHU CpeiICTBaMU, TaKUMHM, Kak pgBadger


http://dalibo.github.io/pgbadger/

[Tpoounb CYB/L Po&ﬁ?@g

Pacmipenue pg_stat_statements

noipoOHas “H(OpMallYs 0 3arpocax B IpeJCcTaBIeHUU
(B TOM uMcC/ie O B/I0OKeHHBIX )

OrpaHUYEeHHbIU pa3Mep XpPaHW/IUILA

3dlIpOChl CUNTAKOTCA OJMHAKOBBIMH «C TOUHOCTBIO 0 KOHCTAHT»,
Adxe eC/Id UMEHOT pd3HbI€ I1/IdHbI BBIIIO/IHEHUA

I/I,[[EHTI/IC];)I/IKE[L[I/IH TOJILKO [10 UMEHHU [10/Ib30BaresIsg U 0ase AddHHDBIX


http://www.postgresql.org/docs/current/static/pgstatstatements.html

[Tpodonb 3anpoca Pogzﬁ?éoﬁ

Explain analyze

Mo/i3a/laur — Y3/Ibl TJlaHa
MPOAO/DKUTEILHOCTh — actual time
KOJINUeCTBO BbIMO/JHEeHHU — loops

OcobeHHOCTH
TTIOMHMO Harbosiee peCypCcoeMKHX Y3710B, KaHAW/IaThl Ha ONTUMM3ALIUI0 —
y3JIbl C OOJIBIIION OIIMOKOM IPOrHO3a KapAuHa/IbHOCTU
Mr000e BMeIIaTe/IbCTBO MOYKET IPUBECTHU K TIO/THOM MepecTpoiiKe MyiaHa
WHOT/Ia TIPUXOIUTCS T0BOILCTBOBATLCS IIPOCTLIM explain



ol PROFESSIONAL

[lyTn onTumMmn3saumnm Posggres

[les1b — T10/Iy4uTh afieKBaTHBIN I1JIaH

M cripaB/ieHre He3(PMOEKTUBHOCTEU

KaKHMM-TO 00pa3oM HaliTh U UCTIPAaBUTh Y3KOe MeCTO
ObIBaeT C/0KHO Ji0TajaThCsl, B ueM rpobaemMa
YyacTo MPUBOJUT K OopbOe C IM/1aHUPOBILIMKOM

[IpaBU/IbHBIN pacyeT KapAUHaIbHOCTH

N0OUTBHCS TIPaBU/ILHOIO pacueTa KapZMHA/IbHOCTU B KaXKIOM y371e
Y TI0JIOXKUTBCST Ha TJIaHUPOBIIUK

eCJ/Iv IIJIaH BCe ellle HeaJleKBaTHbIM, HACTpauBaTh I7I00a/IbHbIe ITapaMeTphbl



ol PROFESSIONAL

Knaccudonkayma cnocoboB  Posgares

3MmeHeHHe UCXOOHOT0 KOJa

MO>KHO JIM U3BMEHHUTD TEKCT 3alIPpOCd W/IH IIPHU/IOKEHHUA

3MeHeHHe CXeMbl AJAdHHbIX

MOYKHO JTU BHOCUTEL U3MEHeHHUs B Crioco0 XPdHEHHUA NdHHbIX

'MOKOCTB

OI'PAHHNYKBAET /I USMEHEHHE CBO60,Z[y ITJIAHWUPOBIIINKA

JIOKa/1IbHOCTDH BJIUSTHUA

NeUCTBYeT JIM U3MeHeHMe JIOKa/IbHO Ha OJIWH 3arpocC
WK T7100a7bHO Ha BCIO CUCTEMY

YHuBepCa/JbHOCTb IIPUMEHEeHHUA

IIpUMeHAeTCA JIK I1I0BCeMeCTHO W/IM IIOMOT'deT B peJKHNX C/IYUdAaX

10



ol PROFESSIONAL

[1na Havyana Posggres

CTtaTUCTHUKA

0e3 akTya/bHOM CTaTUCTUKU IIaHUPOBIIMK Oecrioie3eH
CTaTHUCTUKA He I0/DKHA ObITh TOUHOM, HO JJO/KHA OBITh TTOX0XKeH Ha MpaBAy
HaCTpoOMKa autovacuum, default_statistics_target

OFP dHHUYeHHA LIe/IOCTHOCTHU

ITIOMHMO BCer'o I11ipodero, MoryT yumTbIBATbCA U ITIPU ITJIAHUPOBAHHWUHA

11



ol PROFESSIONAL

KapaAnHa/1IbHOCTb Posggres

(I)YHK]_[I/IOHaJIbeIe NH/IEKCbI

OoTAe/IbHAA CTAaTUCTHUKA

JleBoe coenquHeHHe

I10Kd3dTb, UTO COeJMHeHHEe HEe YMEHbIIAET YMC/IO CTPOK

YcTpaHeHye KOppe/IMPOBaHHbIX ITPeINKaTOB

BpemeHHbIe TaO/IULIb]

AJIA 4daCTH 3dIIpOCad, yTOOBI UCITIOJ/IE30BaTh CTATUCTUKY

12



ol PROFESSIONAL

[10pAQ0OK coeanHEeHUS Posjlgres

[TepeHoc ycnoBusi pUIbTPaLMK Ha APYTYIO TaOmUIly

TMJIAHUPOBIIMK He BCerJia MOXKeT TlepeHeCTU YC/I0BUS
OT OZJHOM TabIULIbI K APYTOM

With-3anpoce! (CTE)

BCerd Madarepua/Jim3yroTcCsd

fBHBIe coenyiHeHus U join_collapse_limit = 1
TIJIAHUPOBIIMK He OyeT MeHSTh MOPsIIOK COeUHEeHUM

ITogzanpoce! ¥ from_collapse_limit = 1
TIJIAHUPOBIIMK He Oy/leT pacKpbIBaTh 10/3aIIPOChI

KoppepoBaHHbIe 110/13arpoChl

IJIAHUPOBIIHUK MOXET He CIIPABUTLCA C PACKPBITHEM

13



[loCcTynbl 1 cCOeaNHEHUS Pogggi%g

KoH(urypaiioHHbIe mapamMeTphbl (JIOKaIbHO)

MEeTO/IbI NOCTYTIA, enable_(seqgscan|indexscan|...)
CrIOCOOBI CoeIMHEHUS, enable_(nestloop |hashjoin|mergejoin)
oreparyu enable_(hashagg|sort|material)

— FpY60, HO I10/1Ie3HO AJId SKCIIEpHMMEHTOB

pa3mep paboueli mamMsTH work_mem

ITogckasku OTITUMU3ATOPY

OTCYTCTBYIOT, HO €CTb KOH()HUI'ypal[MOHHbIE MapaMeTpbl U PaCIlIiPeHUs

14


https://wiki.postgresql.org/wiki/OptimizerHintsDiscussion
https://en.osdn.jp/projects/pghintplan/

[leHopmManmn3auuns

H1eKCol

OOHOBJISIOTCSI aBTOMAaTUUeCKU

[Tons Tabmui]

HaJI0 0OHOB/IATH (TPUITEpaMU WX IPYTUM CII0COO0M)

Marepuanun3oBaHHbIe TIpeCTaB/IeHUS

HaJI0 0OHOB/IATH (M0 pacMUCAHUIO WX JPYTUM CITI0COO0M)

Ks1mimpoBaHye pe3y/bTaTOB B IIPUJIOKEHUN

Ha/10 0OHOBIATH (IIPX HEOOXOJUMOCTH)

Pogz

PROFESSIONAL

gres

15



PasHoe PoddGies

CeKi[MOHUpOBaHMe

N71s1 OueHb OOMBIIMX Tabui], TpeOyHOIIKMX MOJTHOIO0 CKAHUPOBaHUS

3meHeHue 3aripoca

TpaHC(opMalMs OXBaTbIBa€T HE BCE SKBUBAJIEHTHBIE (DOPMBI 3aripoca
HarpuMep, orepalvM union, except, intersect He TpaHC(POPMHUPYIOTCS

3amMeHa NpoLeyPHOro Kojia IeKJaapaTUBHBIM

130aB/ieHre OT LIMKJ/IOB M HEOOJIBIINX, HO MHOTOUMC/IeHHBIX KoMaHa SQL

16



[[nobasibHble HACTPOWKA

['nobanbHbIe KOH(MUTypalLIMOHHbIE TIapaMeTphI

HACTpPOIKa CTOMMOCTHU OTAE/IbHBIX OIepalivii
HaCTpOIKa 0KHIaeMOro pa3Mepa Ka11la
yIpaBeHNue FeHeTUUeCKUM ONTHMU3aTOPOM
pa3mep paboueii mamMsTH

paboTa c KypcopaMu

PoddGies

* cost
effective_cache_size
geqo*

work_mem

cursor_tuple_fraction

17


http://www.postgresql.org/docs/9.5/static/runtime-config-query.html

OOOOOOOOOOOO

[eMOoHCTpauuns Pos{gres

p

$ psql
postgres=#

18



ol PROFESSIONAL

ITorm Posygres

I1J1s1 TIOMCKA 3a/1au, HY>KIaroIUXCs B ONITUMM3aLI1H,
MCITO/Ib3yeTCs TIPOMUIMPOBAHUE

CpencTBa NpOMUIMPOBAaHMS 3aBUCAT OT 3a/1auu:

)KypHas cooOI1jeHni cepBepa M pg_stat_statements
explain analyze

ITocTyneH IIMPOKUH CIIEKTP METOI0B B/IUSIHUS
Ha IJIaH BBIMO/THEHMS 3alIpOCOB

HuuTo He 3aMeHUT I'0JIOBY U BApaBbII\/JI CMBICJI

19



ol PROFESSIONAL

[ 1paKTuKa Posggres

Cospaiite 6a3y DB19.

2. Co3gaiiTe ¥ HaOJHUTE JaHHBIMU TaOMULILI TAK JKe, KaK 9TO ObII0
cienaHo B JeMoHcTpauuu. Co3aaiiTe Te ke UHIeKChI.
BbINo/MHNTE OUUCTKY U COOepUTe CTaTUCTUKY.

3. HamwmiuTe 3anpoc, BEIBOASIIMM CYMMY 3aKa30B I10 K&XKOMY K3
rmoc/aeHux faecsaty gHel. Eciy B KaKoM-TO U3 AHEeM 3aKa30B He OLIIOo,
Nno/DKHA OBITh TI0KAa3aHa HyJieBasi CymMMa.

4. TlocrapanTeCch MaKCHMMa/bHO ONITUMH3HUPOBATh 3TOT 3alpoc.
CpaBHHTe BpeMs BbIIOJHEHHS C IepBOHAYa/IbHbIM BapHUaHTOM.

20



.
ol PROFESSIONAL

Posygres

OnTnmmnsaunsa
3arnpocos

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

[TpodunupoBaHue
Crioco6bl BUSIHUSL Ha T/IaHBI 3alPOCOB

[Ipumepsl



o] PROFESSIONAL

IHCTPYMEHT Posigres

[TpodunupoBaHue

BbIZle/IeHre 110/13a/1au
TIPO/IOJDKUTETBHOCTh
KOJTMUECTBO BBIMIOTHEHUH

UTO ONTUMU3UPOBATH?
yeM 0oJIbIIIe A0JId 11043a4a4YU B 06LL[€M BpeMEHH BBITIO/THEHHUA,
TeM Ooibliie HOTEHI_]I/IaJII:HI;II‘/JI BBIWI'DBIIIL
HGO6XO,ELI/IMO YUUTBIBATBH 3daTPAThI HA ONITUMHK3ALIKIO
MOJIE3HO B3IVIAHYTh Ha 3a/ja4y LIKUpe

B npeabiayux TemMax Mbl pa3obpannck ¢ TeM, Kak paboTatoT 3anpochl, 13
KaKMX «KMPMNUUYNKOB» CTPOUTCS NMaH BbINOMHEHUS U YTO BNNUSIET HA BbIGOP
TOr0 UMW MHOTO NJlaHa. 3TO caMoe C/I0KHOE 1 BaxkHoe. MOoHSAB MexaHn3Mbl,
Mbl C MOMOLLIbIO SIOTMKM U 3paBOro CMbIC/1a MOXEM pa3obpaTtbecsi B /1060
BO3HMKAIOLLEN CUTYaLIMM W NOHATL, 3(EKTUBHO NN BbINOMHSAETCS 3anpoc U
YTO MOXHO clenatb, YTobbl Y/IyULLIMTb NoKa3aTesu.

B 37O TEME Mbl PACCMOTPMM HECKO/IbKO TUMMUYHBLIX NPUMEPOB, HO BHa4ase
MOroBOPUM O TOM, Kak BOOOGLLEe HATV TOT 3anpoc, KOTOPbIA UMEET CMbIC/
ONTMMU3NPOBATb.

B npuHumne, nobas 3agava ontuMmmanun (He ToNbKo B KOHTeKcTe CYB/)
HauMHaeTCsa ¢ NPOIUINPOBAHMS, XOTb 3TOT TEPMUH 1 He Bceraa
ynotpebnsercst ABHO. Mbl 0/KHbI pa3buTb 3a4a4y, Bbi3bIBAOLLYHO
HapekaHus, Ha noa3agayn u N3MepuTb, Kakyto YacTb OOLLLEr0 BPEMEHW OHU
3aHMMatoT. Takke nosesHa NHPOPMaLUS 0 YMC/Ie BbIMONTHEHNUSI KAXI0M 13
nogsanau.

Uem 60nbLUe AoNs Noa3ajadyn B 00LIEM BPEMEHU, TEM 60/bLLE BbIUIPbILL OT
oNTMMM3aLMM UMEHHO 3TOI noazafaqun. Ha npakTuke npuxoauTcs
YUMTbIBATb 1 OXWAAEMbIE 3aTPaThbl HA ONTUMU3ALNIO: NONYYNUTb
NOTEHLUMa/IbHbIN BbINTPbILL MOXET OKa3aTbCs HEserko.

UYacTta cuTyauus, npy KOTOPOW noA3aaada BbINOHAETCS GbICTPO, HO YacTo.
MoXeT oka3aTbCsl HEBO3MOXHbIM YCKOPUTb BbINOMHEHWE, HO BOOGLLE 3TO
NoBOJ, 334aTbCSA BOMPOCOM: a A0/KHA /M noa3agada BbINOMHATLCS mak
4acTo? DTO MOXET NPUBECTMU K HEMPOCTOI MbIC/IM 06 N3MEHEHUN
apPXUTEKTYPbI, HO B UTOre AaTb CYLLECTBEHHbI BbIUTPbILL.



o] PROFESSIONAL

HtoaHChblI Posigres

Yrto nmpodunmpoBarb

OT/IeIbHYO0 3a/lauy, BbI3bIBAIOLYIO0 HapeKaHuUsI
YyeM TOUHee, TeM JIyullle: IIUPOKUIA OXBAT «Pa3MbIBAaeT» MpPo0IeMy

EvHULBI U3MeHeHus
BpeMsi —
OCMBIC/IEHHOCTB AJIA 110/Ib30BaTe/IsA

MMPOUNTAHHBIE WA 3dlTMCaHHbIE CTPAHUIIbI —
CTabM/IbHOCTE I10 OTHOIIIEHNIO KO BHEILIHUM CbaKTOpaM

JNydiue Bcero cTponTb Npodhn/b A/1S OfHON KOHKPETHO 3adaun, Tak, YToOobl
N3MepeHNs 3aTparnBasin TONbKO AEACTBUS, HEOOXOAMMbIE ANS BbINOSIHEHUS
TONbKO 3TOW 3afaun. Ecnin, Hanpumep, Nob30BaTe b XanyeTcsi Ha To, UTo
«OKHO OTKPbIBAETCSA LIE/TY0 MUHYTY», 6ECCMbIC/IEHHO CMOTPETb Ha BCHO
aKTMBHOCTb B 6ase AaHHbIX 3a 3Ty MUHYTY: B 3TV LUMAIPbI NonaayT
[leliCTBUSI, HE UMEIOLLME HMKAKOTO OTHOLLEHMWS K OTKPbITUIO OKHA.

B Kakux eguHuLLax n3MepsiTb pecypcbl? Camasi OCMbIC/IeHHas A1
KOHEYHOro Mo/b30BaTesNs XapakTepucTmka — 3T0 BPeMSI OTK/IMKA: CKOJIbKO
MPOLLMO BPEMEHUN «OT HAXATUSA HA KHOMKY» [0 «MNOJSTyYeHUs1 pesybrara.

OpfHaKo ¢ TEXHUYECKON TOYKM 3PEHNSA CMOTPEThL HA BPEMS He Bcerga
yA06HO. OHO CU/IbHO 3aBMCUT OT MaccChbl BHELLHUX (DAaKTOPOB: OT
Hano/IHEHHOCTN K3Lla, OT TeKyLLel Harpysku Ha cepsep. Ecnu npobnema
pellaeTcsa He Ha NPOAYKTUBHOM, a Ha ApPYrom (TeCTOBOM) cepBepe C UHbIMU
XapakTepuctukamm, To 406aBSeTCA U pasHuLa B annapaType u
HacTponKax.

B 3TOM CMbIC/Ie MOXET Oka3aTbCA yaobHee CMOTPEThb, HanpumMep, Ha Y1Cso
MPOYNTAHHBIX N 3annCaHHbIX CTPaHuL,. DTOT Nnokasarenb 6onee cTabuneH n
Kak npaBuio oTpaxaeT 06bem paboTbl NpY BbINOSIHEHMN 3aMpoca,
MOCKO/IbKY OCHOBHOE BPEMS YXOAUT Ha YTeHne 1 06paboTKy CTpaHu, ¢
AaHHbIMU. XOTSH — MOBTOPMMCS — TaKoM rnokasare/lb He MMEET CMbIC/a
[O151 KOHEYHOr O Nosb3oBaTens.



o] PROFESSIONAL

[Mpodonb NPUNOXEHUA Posggres

[Toazagauu

K/IMeHTCKasl 4acThb
cepBep NMPUWIOKEeHUH

cepBep 6a3 JaHHBIX — npobsema uacmo, Ho He 8ce20d, UMEHHO 30eCh
CeTb

Kak npodunupoBathb

TeXHUYeCKH TPY/HO, Hy)KHbI pa3HO0Opa3Hble Cpe/iCTBa MOHUTOPHHTA
TIO/ITBEPJUTH MPEATIO/IoKeHHe 00BIUHO He CJIOKHO

[nA nonb3oBaTtena MMET CMbIC/T BpeMs OTK/IMKa. DTO O3Ha4aeT, YTo B
npodonsb, BOOOLLE roBOps, AO/MKHA BXOAUTb He Tosibko CYB/, HO n
K/IMEHTCKas YacTb, U cepBep NPUNOXEHUI, U Nepefaya AaHHbIX No CETU.

YacTo npobsembl C Npon3BoAMTEIbHOCTLIO KPOKTCA MeHHO B CYB/,
MOCKO/IbKY OAVH HeaZleKBaTHO NMOCTPOEHHDbII NiaH 3anpoca MoXeT
yBenuymeaTb BpeMs Ha nopsagkn. Ho ato He Bcerga tak. lNpobnema moxer
oKasaTbCA B TOM, UYTO Y K/IMeHTa Mea/IeHHOe COeANHEeHNe ¢ CEPBEPOM, UTO
KNWeHTCKas 4YacTb A0/IT0 OTPUCOBLIBAET MOJ1yYEeHHbIE AaHHble U T. M.

K coxaneHuto, NoAyunTb Takoil NOMHbLIA NPOgn/ib 4OCTATOYHO TPyAHO. AN
3TOro BC€ KOMMOHEHTbI MHGOPMALMOHHON CUCTEMBI A0/MKHbI ObITh
CHabXeHbl nogcucTeMaMmy MOHUTOPUHIA Y TPACCUPOBKN, YYUTbIBAOLMMN
0COBEHHOCTN UMEHHO 3TOM cUCTEMbI. HO 06bIYHO HEC/TIOXHO U3MEPUTL
obLyee Bpemsa oTKNnKa (XOTA Obl U CEKYHOOMEPOM) U CPaBHUTL C OOLLNM
BpeMmeHeM paboTtbl CYB/[]; y6eanTbca B OTCYTCTBUN CYLLECTBEHHbIX CETEBbIX
3agepXxek n T. N. Ecnn xe 3T10ro He npoaenartb, TO BMO/IHE MOXET OKa3aTbCH,
4YTO Mbl ByZlEM MCKaTb K/1H0UM TaMm, rae CBeT/iee, a He TaMm, rae nx noTepsanu.
COo6CTBEHHO, B 3TOM M COCTOUT BECb CMbIC/T MPOIUANPOBaHUS.

[anee Mbl 6yaemM cunTtaTb YCTAHOB/IEHHbIM, YTO Npobsiema uMeHHo B CYB/.



[Mpocounb CYB/, Posigres

JKypHan coobiijeHuii cepBepa

BK/TFOYaeTCs1 KOH(UTypaljMOHHBIMU TTapaMeTpaMHu:
log_min_duration_statements = 0 — BpeMsi U TeKCT BCeX 3alpoCoOB
log_line_prefix — ujeHTU(ULIMPYIOILast MH(OpMaLus
CJIO’KHO BKJIFOUUTB J1JIs1 OT/Ie/TbHOTO CeaHca

Oob1I0i 00beM; IPU yBeTMUeHHWH 1opora BpeMeHH TepsieM UH(opMaLiyio

He OTCJIe)KUBAIOTCS BJIOYKEHHBIE 3alipOChl
(MO>XXHO MCIT0/1b30BaTh paclIMpeHye auto_explain)

aHa/IM3 BHEIIHUMMU CpPe/ICTBaMH, TaKMMHU, Kak pgBadger

[pwn BbINOTHEHMW NOMIb30BATENEM [AENCTBUS, BbINO/THAETCA 06bIYHO He
O[IMH, @ HECKO/bKO 3anpocoB. Kak onpeaenvTb TOT 3anpoc, KOTOPbIA nMeeT
CMbIC/T ONTUMM3NPOBATL? [151 3TOTO HYXXEeH NPodusib, AETaNIN3MPOBAHHbII
[10 3anpocoB. [151 ero nosyyeHnst ecTb [1Ba OCHOBHbIX CPeACTBa: XypHaUl
COO6LLEHWNIT cepBepa 1 CTaTUCTUKA.

B »XypHas1 coobuieHniA C NOMOLLbIO KOHPUIYpaLUMOHHbIX NapameTpoB MOXHO
BK/IIOYMTb BbIBOA, MHDOpPMaLUKM O 3anpocax U BpeMeEHU X BbINOSTHEHUS.
OG6bIYHO AN 3TOro ucnonb3lyeTcda napameTp log _min_duration_statement,
XOTS €CTb 1 gpyrue.

Kak nokannsoBarb B XypHasie Te 3anpochl, KOTOPble OTHOCATCSA K
AencTBMAM nonb3oBarena? MoXHO 6b110 6bl BKIHOYATb M BbIK/IHOHYaTb
napameTp 419 KOHKPETHOIO ceaHca, HO LUTaTHbIX CPeACTB 418 9TOro He
npeaycMoTpeHo. MOXHO (ounbsTpoBaTb 00LMIA MOTOK COOOLEHWIA, BblAENAS
TO/IbKO HY)XXHble; A1 3Toro yao6bHo B napametp log_line_prefix BbiBECTU
OOMNOTHUTENBHY0 NAEHTUONLMPYIOLLYIO MHhopMaLunto.

Bce elle 6051ee 0C/I0XKHSIETCS NPU UCNOMb30BaHUM NyNa COeANHEHI,
0CO6EeHHO Ha YPOBHE TpaH3akuuii. B ngeane Hago npegycmarprBaTth
BO3MOXXHOCTb MAEHTUUKALIMN CEAHCOB YXXe NPV NPOEKTUPOBAHUN
CUCTEMBI.

Cnegywouwias npobnema — aHanun3 xxypHasa. 9T0 OCYLLECTBAETCH
BHELLUHUMUW CpeAcTBamu, U3 KOTOPbIX CTaHAapPTOM Ae-(pakTo ABnseTcs
pacwumpeHne pgBadger.

Pa3yMeeTcsl, MOXHO BbIBOAUTb B XXYpPHas U COGCTBEHHbIE COOBLLEHNS, €C/N
OHW MOTYT NOMOYb Aeny.



[Mpocounb CYB/, Posigres

Pacmipenue pg_stat_statements

rioAipo6Hast MHGOpMalLYsi 0 3arpocax B MpeCTaBIeHUN
(B TOM umC/ie O BIOXKEeHHBIX)
OrpaHUueHHBIN pa3Mep XpaHWU/UIIA

3alIpOChbl CYUTAKOTCA OJMHAKOBBIMU «C TOYHOCTBIO 10 KOHCTAHT»,
AdXKe eC/IM UMEIOT pa3HbIe I1/IaHbI BBITIO/JIHEHWA

I/I,LIEHTI/I(bI/IKaI_H/IH TOJIBKO I10 UMEeHH I10/1b30BaTesId U base AaHHBIX

BTopoii cnoco6 — cTaTUCTUKa, a MMEHHO pacluvMpeHne pg_stat_statements.

PacluypeHne cobmpaeT AOCTaTOYHO NOAPOGHY MHGPOPMALIMIO O
BbINO/THSIEMbIX 3anpocax (B TOM 4nc/ie B TEpMUHAX BBOAA-BbIBOAA CTPAHMLY)
1 oTOGpadkaeT ee B NpeAcTaB/eHnn pg_stat_statements.

[OCKONbKY YMC/I0 PA3NINUYHBIX 3aMPOCOB MOXET ObITb OUEHb GOSbLLIMM,
pasmMep XpaHumLLLa orpaHnyeH KOHOUIrypaumoHHbIM NapamMmeTpPoM; B HEM
oCcTalTCsl HaMbosiee YacTo UCNo/b3yeMble 3anpochl.

Mpn 3TOM «OANHAKOBbLIMM» CHUTAIOTCS 3anNpPOChl, MMEILLIME OAUHAKOBOE (C
TOYHOCTbIO 10 KOHCTAHT) AepeBo pa3dopa. Hago nvetb B BUAY, YTO Takune
3anpocbl MO/ UMETb Pa3Hble N1aHbl BbINOMHEHUS U BbINONHATLCS pa3Hoe
BPEMSI.

K coxaneHuo, eCcTb C/IOXHOCTU U C naeHTUdMnKaumeid: 3anpocbl MOXHO
OTHECTW K KOHKPETHOMY NOJIb30BaTe/o 1 6ase AaHHbIX, HO HE K CeaHcy.



o] PROFESSIONAL

[Mpodonnib 3anpoca Posjgres

Explain analyze

ToZi3aiauu — Y3/IbI T/IaHa
TMIPOJI0/KUTENIbHOCTh — actual time
KOJIMUEeCTBO BbITIOJIHEHUH — loops

OcobeHHOCTH
MOMUMO Harbosiee peCypCcOeMKHX y3/10B, KaH/AWAaThl Ha ONITUMH3aL[I0 —
y371bI C OO/BIIION OIIMOKOM MPOrHO3a KapIMHATbHOCTH
]11-0606 BMelllaTe/IbCTBO MOXKeT HpI/IBECTI/I K HOHHOﬁ nepeCTpoi/’IKe ITJIaHa
I/IHOF,[[a HPI/IXO,Z[I/ITCH ,[[OBO]'IBCTBOB&TLCH HpOCTbIM explain

Tak nnu nHadve, cpenm BbiMOMHEHHbIX 3aMPOCOB Mbl HAXOAUM TOT,
onTUMM3auMa KOTOPOro CynuT HanbonbLuyo Bbirogy. Kak pabortartb ¢ caMum
3anpocomM? TyT TOXe NMOMOXeT Npodin/ib, KOTOPbIN BblgaeT kKoMaHga explain
analyze.

Moa3agadamum Takoro Npodouas ABMASAKTCA Y3/bl M1aHa (Hago yunteiBaThb,
4TO 3TO He NJI0CKUIA CNNCOK, a AepPeBO) N OTAENbHO BPeEMS NSIaHNPOBaHUA.
[Mpoao/MKNTENBHOCTL BbINOMHEHNA Y3/1a NoKaxkeT actual time, a uncno
BbINO/THEHNIA — loOpS.

Ho 3geck nmetoTca ocobeHHOCTU. Bo-nepBbiX, KpOMe nepevyncrieHHoro,
naaH BbINONIHEHUA COAEPXUT AOMOHUTE/IbHY0 — U KpanHe BaXKHYH —
NHpopmauuio 06 oXxMaaH1M oNTUMU3aTopa OTHOCUTE/TIbHO KapANHaIbHOCTH
Kaxk[oro wara. Kak npasuio, ecnn HeT cepbe3Hoi OLNGKN B MPOrHo3e
KapAvHaIbHOCTW, TO 1 NnaH 6yaeT NOCTPOEeH afeKBaTHbIN (ECNN HET, TO
Ha0 U3MEHATb rNobasibHble HACTPONKKM). NoaToMy CTOUT obpallaTtb
BHMMaHWe He TO/IbKO Ha Hanbonee pecypcoeMKue y3fbl, HO 1 Ha y3/ibl C
60/1bLWON (Ha NOPSAA0K WY Bbille) ONGKOI. KOHEYHO, CMOTPETbL HAA0 Ha
Hanbonee B/IOXEHHbI NPO6GNEMHbIA y3€es1, NOCKO/IbKY OLnbKa byaet
pacnpocTpaHATLCA OT HEro Bblllie Mo AepeBYy.

Bo-BTOpbIX, HAAO0 6bITb FOTOBLIM K TOMY, YTO 1t060€ BMeLlaTe/lbHOCTBO
MOXET NPUBECTU HE K COKPaLLEHNIO BPEMEHM BbINO/HEHNS Y3Na, a K NO/HOM
nepecTpoiike nnaHa.

HakoHel, 6bIBaOT cUTYyaLmn, Korga 3anpoc BbINOSHAETCA Tak A0/ro, YTo
BbINOMHUTL explain analyze He npeacTaBnisgeTcsd BO3MOXHbIM. B Takom
cny4dae npuaetcsa A0BOMNLCTBOBATLCA MPOCTbIM explain 1 nbiTaTtbcA
pasobparbcs B NpuYmMHe HeadhPEKTUBHOCTIN 6e3 MosIHOI NHdopMaLumn.



o] PROFESSIONAL

[TyT onTrMKU3aunm Posggres

Llenb — MOMy4YuTh a/IeKBaTHBIM MJ1aH

VcnpaBnenve HeapheKTUBHOCTEN

KaKUM-TO 00pa3oM HalTH U UCIIPaBUTh y3KOe MeCTO
ObIBaeT C/IO’KHO J0TaZiaThCsl, B ueM rnpobsieMa
YacTo MPUBOAUT K 60pBbe € MIaHUPOBIIMKOM

Hp&BHHBHbIﬁ pacyeT KapaArHAJIbHOCTH
J0OUTBCSI TIPABU/IBHOTO pacyeTa KapMHAIbHOCTH B Ka)XXKJOM y3/ie
Y TIOJIOXKUTHCS Ha TJITAHUPOBLIMK
eCJIH TUIaH BCe ellje Hea/leKBaTHBIN, HaCTpauBaTh I7100a/IbHbIe TapaMeTphbI

Llenb onTMm3auum — nosyunTb afekBaTHbI NnaH BbINOSIHEHMS 3anpoca.
Ho ecTb pasHble NyTu, KOTOPbIMU MOXHO MATY K 3TOI Lienu.

MOXXHO NOCMOTPETL B MaH, NOHATb NPUUNHY HE3GIGEKTMBHOIO
BbIMO/IHEHNA N cAenaTb YTO-TO, UCNpaBfAoLLee cuTyaumto. K coxaneHuo,
npo6nema He Bcerga 6biBaeT 04EBUAHON, a UcrpaB/ieHne 4acTo CBOAMTCS K
6opbbe ¢ ONTUMN3ATOPOM.

Ecnn ngty Takum nytem, TO XOUeTCA UMETb BO3MOXHOCTb Le/TIMKOM U/
4aCTUYHO OTK/THOUYUTL NNAHUPOBLUVK U CaMOMY CO34aTtb NnaH BbIMO/IHEHWUA.
DT0 TO, YTO HasbIBaETCA NnoAckaskamu (XMHTaMu) U OTCYTCTBYET B AIBHOM
Buae B PostgreSQL.

[pyroii noaxoa cocTouT B TOM, YTOObI OOMTLCSA KOPPEKTHOrO pacyeTa
KapAnMHaNbHOCTU B KaXXA0M Yy3/1e nnaHa. [Jnsi 3Toro, KOHEYHO, HyXXHa
KOppPEeKTHas CTaTUCTUKA, HO 3TOr0 YacTo ObIBAET HEQOCTaTOUHO.

Ecnu natm Takum nytem, To Mbl He 60peMcs C NJIaHUPOBLLUKOM, a
rnomoraem emy NpUHATbL BEPHOe pelleHmne. K coxaseHunto, 3To 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 3APaBbiM CMbIC/IOM



o] PROFESSIONAL

Knaccundonkauma cnocoboB  Posggres

N3meHeHre UCXOAHOTO Ko/ia

MO>XHO JI1 U3MEHUTD TEKCT 3aripoCa WUJIH MMPUJI0KEHUA

N3MeHeHMe CXeMbl AaHHbIX

MOJKHO JIM BHOCUTh U3MEHEHHUsI B CII0C00 XPpaHeHUWs JaHHBIX

I'MbKoCTh

OrpdHHUYMBAET JIM USMEHEHHE CBOGO,E[y MJIaHUPOBLIKWKA

JIOKa/IbHOCTh B/IUSTHUSA

JleMCTByeT /11 U3MeHeHUe JI0KaJIbHO Ha OfIMH 3arpoc
W 17100abHO Ha BCIO CUCTEMY

YHuBepcanbHOCTb MPUMeHEeHUs

MPUMEHSAETCA JIM TIOBCEMECTHO WJ/IK TTIOMOr'daeT B peJKUX CIydasaX

10

Kakum 06pa3om Mbl MOXEM MOBMNSTb HA pacyeT KapAnHa/IbHOCTY U Ha
nnaH BbINo/HEeHMA 3anpoca? CyulecTBYOT pa3Hble Crocobbl, KOTopble
MOXXHO KnlaccudpuumpoBaTth Mo HECKO/IbKMM MPU3HaKam.

MoXeM 1 Mbl U3MEHATb TEKCT 3anpoca? 310 MOXeT ObITb 3anpeLieHo
YCNOBUAMW TNLEH3NOHHOIO cornaweHns NNy noaaepXku npoaykra, uimv
HEBO3MOXHO M3-3a aBTOMaTMyeckoi reHepauumn 3anpocos ORM-om 1 T. .

MoxeM 1 Mbl U3MEHATb CNOCO6 XpaHeHNA AaHHbIX? Hanpumep, co3aatb
NHAEKC UKW MPUMEHUTL AEeHOpManu3aumio.

OcTaBnsAeT N BblbpaHHbI cnocob cBob60ay NAAHUPOBLLNKY, MOMOraem /n
Mbl €My UM 6opemcs ¢ HAM? B (He4OCTUXMMOM) naeasie naaHNPOoBLUUK
[O/MDKEH caM BblGMpaTtb Hanny4lme nnaHbl. Ecnv xxe coBceM NNWINTL €ro
cBo60oabl BbI6Opa, TO NpU CyLeCcTBEHHOM U3MEHEHUM B pacnpeneneHnm
AaHHbIX NPUAETCA ONATb 3aHUMATbCA «PYYHOW» ONTUMU3ALNEN.

BnvsieT nn MeTo/, Ha OTAE/bHbIV 3anpoc, rpynny 3anpocoB WK Boo6Le Ha
BCHO cucTeMy? Uem rnobasibHee BO3eNCTBUE, TEM OCTOPOXHEE HAl0
NPUMEHNATb METO/, TaK Kak MoryT nocTpaAath Apyrue 3anpocsi.

YHuBepcaneH nu MeTop, UCnosib3yeTca 1M OH NOCTOAHHO UK ero
NPYMeHEeHNe orpaHNYeHo oTAebHbIMU cneuvasibHbIMU cnydasamm?



o] PROFESSIONAL

na Hayana Pos{gres

CraTtucTHUKa

6e3 akTyabHOM CTaTUCTHKY TJIAHWPOBILYK Oecrione3eH
CTaTUCTHKA He [JO/DKHA OBbITh TOYHOM, HO /I0/DKHA OBIThH TOXOXKEH Ha MpaBay
HacTpoiiKa autovacuum, default_statistics_target

OFpaHquHHH e/I0CTHOCTH

TIOMHMO BCero 1rmpoyero, MOryT YUMUTLIBATECA U TIPU TIJIaHWPOBaHUH
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B nepByto ouepeaib CTOMT elle pas HanoMHUTb, YTO NEPBbII War K
aZlekBaTHOMY N/iaHy — akTyaslbHas cTatucTuka. NprM3HakoM HeakTyaslbHOW
CTaTUCTUKN ByaEeT cepbe3HOEe HECOOTBETCTBME OXNAAEMOIO U peaslbHOro
yncna CTPOK B INCTOBbLIX y3n1ax nnaHa. (Ecnv HecooTBETCTBUE
HabaaeTcs Bbille Mo AepeBy, OHO C 60/1bLLON BEPOATHOCTbLIO BbI3BAHO
HenpasW/IbHbIM Pacy4eTOM CEIEKTUBHOCTM COEANHEHNIA K arperauuii.)

NHorga moxeT notpeboBartbCca M3MeHUTb 3HadYeHue default_statistics_target
(rno6asibHO NN ANA oTAEMbHbIX CTONOLOB TabnuL).

TakXe nosie3Ho ABHO yKasblBaTb OrpaHnyeHns LenoCcTHOCTU: MOMUMO UX
NMPOBEPKN, OHN MOTYT YHNTbIBATLCA 1 NPU NMNJ1aHNPOBaHNK 3alpoCoB.



o] PROFESSIONAL

KapanHasibHOCTb Posigres

@DYHKI[MOHA/TbHbIE UH/IEKCHI

OTAe/IbHadad CTaTUCTHKA

JleBoe coeniHeHUe

IMOKa3aTh, YTO COeJMHEHWE He YMEHbIIAeT UKMC/I0 CTPOK
YcTpaHeHre KOppe/MpOBaHHbBIX MPeJUKATOB

BpemeHHbIe TaOMUIIbI

AJIg 4aCTH 3aI1ipoca, YyTOOBI HCIT0/Ib30BaTh CTaTUCTUKY
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UToObI NCNpaBUTb HEKOPPEKTHbLIN pacyeT KapanHanibHOCTK (Npu yC/10BUM
Ha/IMumnsa akKypaTHOM CTaTUCTUKKM), MOXXHO BOCMO/1b30BaTbCA pPa3HbIMU
cnocob6amw.

Ecnu HeBepHO OuUeHNBAETCA Ce/TEKTUBHOCTb YC/I0BUS, MOXET MOMOYb
PYHKLUMOHA/IbHbIA MHAEKC NO BblPaXXeHWI0, NOCKO/bKY AJ15 Hero byaet
cobpaHa oTaesnbHas ctatuctuka. (He 3abbiBaem Npo AOMNOAHUTENbHbIN
pacxof MecTa u 3aTpartbl Ha 0OHOBNEHWE MHAEKCA.)

Ecnv nNaHupoBLIUK YMAET, YTO COeAUHEHNE YMEHbLLIAET YNC/I0 CTPOK, a Ha
camoM fiefie 3TO He Tak, MOXHO MCKYCCTBEHHO MCMO/b30BaTh /IEBOE
coeauHeHue. (He 3abbiBaeM Npo To, Takasi onepauus B psae c/yyvaes
HakNablBAET OrpaHMUYEHUst Ha NOPSAOK COEVHEHMWIA.)

Ecnn B 3anpoce ecTb KOppenupoBaHHble NpeauKaTbl, OT HUX Jly4lle
N36aBUTLCA (BO3MOXHO, U3MEHMB CTPYKTYPY AaHHbIX).

Ecnun HMYero He nNomoraeT, MOXHO YacTb 3arnpoca 3annucarb BO BPEMEHHYHO
Tabnuuy. [laxxe 6e3 cTatuCTUKN NIaHNPOBLLMK MOXET NPUMEPHO Aoragarbecs
0 yncrie CTPOK Mo pasmMepy harna; MOXHO cobpaTtb 1 CTatucTuky. (He
3abblBaeM 0 HaknagHbIX pacxogax Ha co3faHuve 1 ygaseHne BpeMeHHOM
Tabnvubl N Ha 3anNUCb N YTEHWE [aHHbIX, a Takke 0 npobneme paspacTaHus
Tabnmy, CUCTEMHOIO KaTasiora.)

PasymeeTcs, CNUCOK He NcYepnbIBatOLLINM, 1 HE BCe Crnocobbl rogaTca B
no6or cutyauun.



[lopaaok coeaAnHeHUs Po@a’?é%

[TepeHoc ycnoBus (GUABTPALIMK Ha APYTYIO Tab/MuUIly

TJIAHUPOBIIUK He BCeTia MOXKET TepeHeCTH YCIOBUS
OT OIHOM TaOJ/UI[BI K APYTOH

With-3anpocer (CTE)

BCerad MaTepUua/iM3yroTCA

SIBHBIE coeiviHeHuUd U join_collapse_limit = 1

TJIAHUPOBIIUK He OyZleT MeHSITb TIOPSJOK COeAMHEHUH

[Toxzanpocel u from_collapse_limit = 1

TJIAaHUPOBLIUK He OyZleT pacKphIBaTh T0/13aIPOChI

KoppenrpoBaHHbIe TIOA3aNPOChI

IJIaHUPOBIIHK MOXXET He CIIPaBHUTLCSA C PACKPBITHEM
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[Nns uicnpaeneHna nopsiaka coeguHeHns TabnunL, Takke ecTb MHOro
BapWaHTOB.

NHorpa ycnosus counsTpaumm ykasbiBatoTcA NPUMEHUTENIBHO K O4HOM 13
Tabnny, XoTa I0rMYecKn X MOXHO Obl10 Bbl NEPEHEeCTN 1 Ha APYryio.
[MNaHNPOBLUMK HE BCerga MOXeT caenartb 310 cawm,

UT06bI 3adimkcnpoBaTtb NOPSAAOK CoeAMHEHNIA, MOXHO BOCMNOJ/Ib30BaTbLCA
CTE — TaKkue BblpaXkeHus Bcerga matepunaimsyoTca U He pacKpbiBaloTCA B
OCHOBHOI 3anpoc. (He 3abbiBaemM Npo HaknagHble pacxobl.)

MOXXHO SIBHO yKas3aTb NOpsiAoK coegnHeHWI (join ... on) N yCTaHOBUTb
napameTp join_collapse_limit = 1. Toraa niaHUpoBLMK 6yaeT CTPoro
NPUAEPXKMBATLCA YKa3aHHOro nopsagka. (He 3abbiBaem, YTO NpY U3MEHEHNN
pacnpegeneHnsa AaHHbIX 3anpoc NpuaeTcsa CHOBa nepenucaTb BPYUHYH0.)

[MoxoXunin napameTp ecTb Ana nogzanpocos: npu from_collapse_limit =1
noA3anpockl He pacKpbIBalOTCA B OCHOBHOW 3anpoc.

[MnaHnpPOBLLVK He Bcerga cnpasfigeTcs C packpbITUEM KOppPenupoBaHbIX
noa3anpocoB; B HEKOTOPbIX C/iydadX 3anpoc MUMeET CMbIC/1 nepenncarb.

NTak, Ha NOpsA0K COeANHEHNIA MOXHO [0BOJIbHO TMOKO BMMATL, paspeLlas
nnaHvpoBatb noasanpockl U CTE, HO 3akpenniaa NopsaaoK UX coenHEHUS

Apyr ¢ Apyrom.

HanomHuM, 4TO KOH(pUrypaLuoHHble napaMeTpbl MOryT ycTaHaB/IMBaTbCS
Ha pasHbIX YPOBHAX: ANA cuctemsl (alter system), nonb3osarens (alter role),
6a3bl gaHHbIX (alter database), dyHkumn (alter function), ceaHca (set) nnm
TpaH3akumn (set local). Mogpo6bHo 31O paccmaTpmBaeTcA B Kypce DBAL.



AocTynbl N coegnHeHus Po@a’?é%

KoHdurypaiimoHHble rapaMeTphl (JI0KaJIbHO)

MeTO/Ibl OCTYTIA, enable_(seqscan|indexscan|...)
CrIocoObI CoeIMHEHMS, enable_(nestloop|hashjoin|mergejoin)
oreparyu enable_(hashagg|sort|material)

— FPy'60, HO I1I0JIE3HO AJId SKCIIEDUMEHTOB

pa3mep paboueii TamMsITH work_mem

[Toackasku ONITUMH3aTOPY

OTCYTCTBYIOT, HO €CTh KOH(pUTypaI[MOHHbIE ITapaMeTphl ¥ pacIIMpeHust
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CnoxHee noBnATb Ha MeTOAbl AOCTYIbI N CnocooOb! coeagnHeHus.

ECTb KOHIUrypaunoHHble napameTpsbl, paspeLlarowme nnn sanpewjatouime
NCcrnonb3oBaHne onpenenieHHbIX MeToAoB aocTyna (enable segscan,
enable_indexscan u T. n.), cnoco6oB coegnHeHus (enable_nestloop,
enable_hashjoin, enable _mergejoin) n HekoTopble onepauyun (arperaymio
xawmposaHuem enable hashagg, coptnposky enable_sort u T. n.).

YctaHOBKa aTuX napameTtpos B off He 3anpeLaeT onepauun, HO
yCcTaHaB/MBaeT UM O4eHb 00/1bLUYI0 CTOMMOCTb. Taknm o06pasom,
NNaHMPOBLUMK BYAET NbITaTbCsl 060MTUCHL 63 HMX, HO BCE PABHO MOXET
NPUMEHUTb B 6€3BbIXOAHON CUTyauun.

MapameTp work_mem, onpeaensoLmii pa3amep AOCTYNHOW ANns onepauun
namaTy (cMm. Temy 18. «/cnosnb3oBaHne NamsTh»), TakKe B/IMSIET Ha BbIGOP
nnaHupoBLMKa. Mpu aeduumTe NaMsaT NpeanoyYHeHne oTaaeTcs
COPTMPOBKE (@ He X3LMPOBaHMI), NOCKO/IbKY ee anropuTM MeHee
YyBCTBUTE/IEH K HEOGO/bLUOMY pa3Mepy NamsiTu.

Ewe oanH (TpagnumoHHslin ans apyrux CYb/L) cnocob BAMsHUA —
noAcKaskm onTMmm3aTropy — OTCyTCTBYeT B PostgreSQL (obcyxaeHne). Ha
camMoMm Jene 4yacTb NOACKA30K CYLLEeCTBYET B BUAe KOHPUrypayMOHHbIX
napameTpoB, a KpOMe TOro ecTb CreunasibHble pacluMpeHns, Hanpumep
https://en.osdn.jp/projects/pghintplan/. (He 3abbiBaeM, UTO UCNO/Ib30BaHNE
NoACKa30K, CUIbHO OrpaHMymBaloLLnX csoboay naaHMpoBLMKa, MOXET
HaBpeauTb B ByayuleMm, Korga pacnpegenieHne AaHHbIX U3MEeHUTCS.)



[leHopmanusauus Pogga’??f%

NHaekcwl

OOHOBJ/IAIOTCSI ABTOMAaTUUeCKHU

[Tonst Tabmmi

Ha/I0 OOHOB/ATH (TPUTTEPAMH UK APYTHM CTI0COO0M)

Marepuranu3oBaHHbIe TIpe/ICTaBIeHUS

Ha/[0 0OHOBIATH (10 PACMTUCAHUIO WU JPYTUM CIIocoboM)

KsmmmpoBaHye pe3y/bTaToB B MPUIOXKEHUU

Ha/i0 0OHOB/ATH (TIPU HEOOXOUMOCTH)
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Ha nornuyeckom ypoBHe 6a3a flaHHbIX A0/KHA ObITb HOPMa/IM30BaHHOIA.
FoBOpSi HEhOPMa/IbHO, B XPaHUCbIX AAHHbIX HE AO/KHO 6bIThb
N36bLITOYHOCTU. ECNK 3TO He Tak, Mbl UMeeM AeNo C OLLINGKOIA
NPOEKTUPOBAHNS.

O/IHaKO Ha YPOBHE XPaHEeHUsi HEKOTopoe AyG/IMPOBaHNE MOXET OKa3aTbCs
NONIe3HbIM: 3TO MOXET MO3BO/INTb CYLLIECTBEHHO BbIUrpaTh B
NPOV3BOANTENIbHOCTY LIEHOW TOTO, YTO U3ObITOUHbIE JaHHblIE HEOBXOANMO
CUHXPOHU3MPOBATbL C OCHOBHbIMMU.

CaMmbIli IPOCTOM M YacTblil CNOCO6 AeHopManu3aumm — UHAEKChI (XOTH O
HUX OObIYHO HE FOBOPSAT 1 HE AyMatoT B TAKOM KOHTEKCTE). HAEKCHI
06GHOBNAOTCA aBTOMAaTUUYECKN.

MOXHO Ay6nmpoBaTb HEKOTOPbIE AaHHble (UK pe3ynbTatbl pacyeta Ha
OCHOBe 3TUX AaHHbIX) B nNonsax tabnuy,. Takyo nHopmMauuo Heo6xoaMmo
CUHXPOHM3NPOBATL BPYUYHYIO — 0ObIYHLIM CNOCOGOM AB/MAOTCA TPUITEPDI,
Tak YTo AeHopMasI3aumnsa oKasblBaeTCA /I0Ka/IN30BaHHON B 6a3e faHHbIX U
NPUIOXKEHNIO HE TpebyeTcAa «aAyMaTrb» 06 3TOM.

[Apyroii npumep — mMaTepuann3oBaHHble NpeAcTaBNeHus. VX Takke Hago
06HOBNATb, HANPUMeEP, N0 PACMUCHUIO UK APYTMM CMOCOGOM.

B psie cnyyaes, Koraa Uncio BXOAHbIX MapamMeTpoB HEBENKO, a
noslyyeHvne pesynsrata 06xoamTcs 40poro (MM NPOUCXOANUT YacTo),
Mosie3HbIM OKa3bIBAETCS KILLMPOBaHNE pe3y/bTata Ha YPOBHE NPUIOXKEHMSI.
K3l Takke Ha0 06HOBMATL — KOrAa 37O Ae/aTh, 3aBUCUT OT 3aauMn.



o] PROFESSIONAL

Pa3Hoe Posygres

CekLMoHUpOBaHUe

AJ1d OUEeHb OOJIBIINX Ta6JII/ILI, TpE6YI-OI_I_[I/IX IMOJ/THOT'O CKAHMPOBAHUA

M3meHeHue 3anpoca

TpaHchopMalvsi OXBaThIBaeT He BCe SKBHBasieHTHbIe (hOpPMBI 3ampoca
HarpuMep, orepalyy union, except, intersect He TpaHCHOPMUPYIOTCS

3amMeHa MpoLielypHOro Ko/ia /leK/1apaTUBHbIM

n30aB/IeHre OT QUKJIOB U HE60JII>I_LII/IX, HO MHOI'OUYMCJ/IEHHBIX KOMdH/] SQL
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CyLlecTByeT MHOXECTBO [IpyrMx Cnoco60B BNNSHUS Ha
npon3BoAnTENbHOCTb. OTMETMM ellle HECKOSIbKO.

CeKunoHpoBaHWe No3BOJISIET OpraHM30BaTh PpaboTy C AaHHbIMU OYEHb
6onbLIoro o6bema. OCHoBHas Bbiroga A8 Npon3BoOL4MTENIBHOCTN COCTOUT B
3aMeHe MNOoJIHOro CKaHMpoBaHUA BCel Tabnnubl CKaHMPOBaHMEM OTAE/bHOM
cekumn.

BaxkHbIi1 cnocob — nepedopMyniMpoBaHme 3anpoca B TOM c/yyae, Korga
NNaHMPOBLUMK HE MOXET aBTOMaTUYeCKN TpaHCcopMMpoBaThb 3anpoc B
3KBMBAJIEHTHYO, HO NOTEHLNaILHO 60/1€ee BbIroAHy0, hopMy. Hanpumep,
onepauunn ana paboTtbl CO MHOXecTBamMu (union, except, intersect) B
HacTosLLiee BpeMS He TpaHCAOPMUPYHOTCS.

Eule 60nee BaxHbIin cnocob — n3bassieHne OT NpoueaypHOro koaa B
NPUNOXEHNUN (419 KOTOPOro XapakTepHO Haimune LMKNI0B, BHYTPU KOTOPbIX
BbINOIHAETCA 60/1bLIOE YNC/0 MeSIKMX onepartopoB SQL ) 1 nepeHoc ero Ha
cepsep B/, B Buae He60NbLIOro Yncsia KpynHbix SQL-komaH4. 310 faet
NNaHNPOBLLVKY BO3MOXHOCTb NPUMEHUTb 601ee adhpeKTUBHbIE CNOCOObI
[0CTyna 1 CoegUHEeHNn N n36as/sieT 0T MHOTOYUC/IEHHBLIX NEPECHIIOK
[aHHbIX OT K/IMeHTa K cepBepy 1 obparHo.

ELle pa3 NOBTOPMMCSI, YTO NPUBE/IEHHBIN NepeyeHb cnocoboB BO3AeCTBUSA
HU B KOEM C/lyyae He ABSAETCA UcUepnbIBAOLLMM.



o] PROFESSIONAL

[[nob6asibHble HAaCTPOWKN Posigres

['mobanbHble KOH(GUTYPALIMOHHbBIE TTapaMeTpPbl

HACTPOMKa CTOMMOCTH OTZe/IbHBIX OTlepariiii *_cost

HaCTPOMKa O’KHAeMOro pa3mMepa Kaiiia effective_cache_size
yIipaBieHue TeHeTHYeCKUM ONTUMH3aTOPOM geqo*

pa3Mep paboueli mamMsTH work_mem

paboTa ¢ Kypcopamu cursor_tuple_fraction
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Ecnu B 6a3e gaHHbIX cobpaHa akkyparHas ctaTUcTvka, 419 3anpocoB
cunTaeTca afeksarHas KapAvHasIbHOCTb, HO NPU 3TOM MJIAHNPOBLLMK
BblGMpaeT HeyaauHble nnaHbl, UMeeT CMbIC/1 NopadoTaTh C r1106as1bHbIMY
HacTpoMKamu.

B0O3MOXHO, CTOUT OTperynimpoBaTb OTHOCUTESIbHbIE CTOMMOCTH
a/leMeHTapHbIX onepaunii, Ha OCHOBE KOTOPbIX OLEHMBAKTCS M/aHbl
(random_page_cost 1 np.).

YBenunyeHue effective _cache_size ysennumsaet npeanovyteHne MHAEeKCHOro
[0CTyNa, Tak Kak onTMMmn3atop HageeTcst 0OHapyXuTb AaHHbIe B K3LLE.

MOXHO ynpasnsaTb nepebopom BapuaHTOB coefuHeHNsa Tabnuy, B 3anpoce u
B TOM 4yucsie reHeTnyeckn ontummsaropom GEQO.

Bonbluoe BAMsHWE Ha N/iaH oKasblBaeT pasMep AO0CTYMHOW paboyei
namsaTu.

Mpy MCNonb30BaHUM KYPCOPOB MOXHO MONPOCUTL ONTUMMU3ATOP Kak MOXHO
6bICTpee nosyyartb Nepsble AaHHbIE.

CnepnyeTt UMeTb B BUAY, UTO 3TU NapamMeTpbl Kak NpaBu/i10 MMeKT
rno6anbHoe BO3AeNCTBME Ha BCHO CUCTEMY, MO3TOMY U3MEHATb UX 3HAYEHMS]
cnefyeT C OCTOPOXHOCTbHO.

http://www.postgresql.org/docs/9.5/static/runtime-config-query.htmi



leMoHcTpauus

Pos}
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Torun Pogza’?éié:

J11s1 moUCKa 3a/1a4, HYy>K/IAt0IUXCSI B ONITUMU3aL|uH,
HCII0/Tb3yeTCst TPO(UIMpPOBaHUe

CpezncTBa MpO(PUIMPOBAHUS 3aBUCST OT 3a/lauM:

)KypHan coo0irieHuil cepBepa U pg_stat_statements
explain analyze

oCTyTeH LKUPOKUM CIIeKTP METO/I0B BIUSIHUS
Ha IJ/IaH BBITMOJIHEHUS 3alIPOCOB

Huuto He 3aMeHUT r'0JIOBY M 3,qpaan‘/’I CMBICJI
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o] PROFESSIONAL

[1pakTuka Pos{gres

Cos3paiire 6a3y DB19.

2. Co3paiiTe ¥ HarO/JIHATE AAHHBIMH TabIMIIBI TaK >Ke, KaK 3TO OBILIO
cziesiaHo B leMoHCTpaluu. Co3zaiiTe Te »Ke UH/EKCHI.
BBbIMO/IHUTE OUMCTKY U COOepUTe CTaTUCTHUKY.

3. HamuimTe 3anpoc, BEIBOAALLMN CYMMY 3aKa30B T10 KaXKJOMY U3
MOC/IeIHNX JecsiTh JHel. Ec/ii B KakoM-To U3 [IHel 3aKa30B He OblIo,
Jl0/bKHa OBITH TIOKa3aHa Hy/ieBasi CymMa.

4. TlocraparTeCh MaKCMMaJbHO ONTUMU3UPOBATh 3TOT 3arpoc.
CpaBHuUTe BpeMms BbITIOJITHEHUS C TTIePBOHAYa/IbHBIM BapUAHTOM.
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B kauecTBe Ha4a/IbHOro BapraHTa MOXHO BOCMO/1b30BaTbCS TakuM
3anpocom:

select gen.d::date date_ordered,
sum(i.amount) amount
from generate_series(
now( ),
now() - interval '9 day',
interval '-1 day'
) gen(d)
left join
orders o
on (o.date_ordered::date = gen.d::date)
left join
items 1
on (i.order_id = o0.1id)
group by gen.d::date
order by gen.d::date;
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