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Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHe maTeprasioB Kypca (npeseHTauuu,
AeMOHCTpaumn) paspeluaetcs 6e3 orpaHuyeHnii. Kommepyeckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpewjaeTcsi BHeCEHME U3MEHEHWI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPEANIOKEHNA HaNpaBnaAnTe no agpecy:
edu@postgrespro.ru

OTKa3 oT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeCceT HMKakol OTBETCTBEHHOCTHU 3a
N06bIe NOBPeXAeHUs 1 YObITKN, BKKOYaA NOTEP0 A0X04a, HAHECEHHbIEe
NPSAMbIM U HENPAMbIM, CrieunasibHbIM WU CyYalHbIM UCMO/Ib30BaHNEM
MaTtepuasioB kypca. KomnaHusa Postgres Professional He npegoctaBnsaer
Kaknx-nmoo rapaHTnini Ha matepuasbl Kypca. Martepuasbl Kypca
NpeaocTaB/SATCS HA OCHOBE NMpUHLUMNA «KakK eCTb» U KOMNaHus Postgres
Professional He 06s3aHa NpefoCcTaBNATL CONPOBOXAEHWE, NOALEPXKKY,
0OHOB/IEHNSA, pacLUMPEHNSA N U3MEHEHNSA.
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Tembl Posigres

[TocnegoBarenbHOE CKaHUPOBaHUe (Seq Scan)
[TapaniesibHbI€ TI/IaHBI BBITIOJTHEHHUS
[TapannensHoe ckaHupoBaHue (Parallel Seq Scan)
Arperanysi py napasiielbHOM BbIIIOTHEHUN
KomaHzga EXPLAIN
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Seq Scan Pos{gres

[TocnenoBarenbHOE UTeHUE BCEX CTPAHMUI]

CTpaHMULIbl YUTAIOTCS B K31 (MCII0/b3yeTcs OydepHOe KOmbL0)
TIPOBepsieTCsl BUANMOCTh BEePCH CTPOK

JIAHHBIE BO3BPAI[AIOTCS B IPOM3BO/IbHOM TIOPSIIKe

BpeMsi CKAHMPOBAHUsI 3aBUCUT OT (U3MUeCKOoro pa3mepa daiina
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B pacnopskeHun onTMmnsaropa MMeeTcs HEeCKOJIbKO CMoco60B focTyna
K AaHHbIM. Camblil NPOCTON U3 HUX — NocsiefoBaTe/lbHOe CKaHpoBaHue
Tabnuubl. ®aitn (Mnn dainbsl) TabNuubl YUTAETCS NOCTPAHUYHO OT Havana
[0 KoHua. Mpn aToOM paccmMaTpuBatoTCsl BCe BepPCUM CTPOK Ha Kaxkaomn
CTpaHuue: yA0B/IETBOPAIOT /I OHWN YC/IOBMAM 3anpoca 1 cob/4eHb! /it
npasuia BUANMOCTMU.

HanoMHMM, UTO YTeHME NPOUCXOAUT Yepes3 BydepHblit KaLl; YTo6bl 6oMbLIas
Tabnuua He BbITECHW/IA BCE MNOMe3Hble AaHHble, A1 NOCeA0BaTeNbHOro
CKaHMPOBaHMS CO30AaeTCs «KOMbLO 6ydepoB» HEGONbLLOIO pasmepa. MNpu
3TOM Zipyre Npouecchl, 0AHOBPEMEHHO BbIMNOMHSOLLME NOC/eA0BaTelbHOE
CKaHUpOBaHWe TOoW Xe TabnuLbl, «<NPUCOeAMNHSIIOTCS» K TOMY Xe KOJbL 1
TEM CaMbIM 3KOHOMSIT AUCKOBbIE YTEHMS (ECNN NpoLecc NpUcoeanHUCS He
cpasy, OH 3aTeM OTAE/NbHO A0YNTbIBAET Haya/lbHble CTPaHMULbl TAbNULbI).

MNocnenoBatenbHoOe UTeHue haiina no3BosisieT NCNob30BaTh TOT (PakT, uUTo
onepawluoHHas cucteMa 06bI4HO YMTAET AaHHble NopUMsSMM Gosible, YeM
pa3mep CTPaHULbl: C 60/bLLON BEPOATHOCTHLI HECKO/IbKO CrieyoLmnxX
CTpaHuL, yxe okaxyTcsl B kalue OC.

[MocnepoBaTenbHOE CKaHMpoBaHMe 3hhekTUBHO paboTaerT, Korga Hago
npoynTaTb BCHO Tabnmuy UM 3Ha4YUTENbHYIO ee YacTb (eC/i CeNeKTUBHOCTb
yCNoBus HU3Ka). Ecnn xxe 13 Bcein Tabnuubl Hy>XXHa TO/IbKO HEGO bLLAs
4yacTb 3anucei, 6osee NPeanoYTUTENbHLIMU AB/SAIOTCA METOAb! A0CTYNa,
MCNOJIb3YyIoLLNe NHAEKC.
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Beayiumu riporjecc
BBITIOJ/IHAET IMOC/TIEA0BATE/IbBHYHO YUdCTh IV/IdHA
3amycKaeT pabouue MpOoIecChl U MoJIyyaeT OT HUX JAHHBIE

Paboune mpo1jeccel

OJHOBPEMEHHO pa60Ta10T Ha/j HapaﬂHEHbHOﬁ YaCThIO I1/IdHA

nocsie0BaTe bHbIN
nnaH
X
Gather

napannenbHbli
nnax

noAksoyaercs,
€c/n HeT fpyroi
paboTbl

napannenbHbli
nnax

napasnnenbHbli
nnaH

pabounii npoyecc BeAyLMi npouecc pabounii npouecc

HauunHasa ¢ Bepcum 9.6 PostgreSQL noanepxxneaet napasiiefnibHoe
BbIMOJ/IHEHME 3anNpPoCoB. Vaes cocTouT B TOM, YTO BeAyLMiA npoLecc,
BbIMOJTHSAOLLMIA 3anpoc, NopoXxaaeT (C NoOMOLbI0 postmaster, KOHEYHO)
HEeCKO/IbKO pabo4ymx npoueccoB, KOTOpble OAHOBPEMEHHO BbIMOHAKT OAHY
N Ty Xe «napansefibHylo» YacTb N/1aHa. Pe3ynsraTbl 3TOr0 BbINO/IHEHUA
nepegaroTcs BefyLLemy npoueccy, KoTopbli cobupeT nx B y3ne Gather.

Ecnun paboune npouecchl He ycneBatoT 3arpy3nTb BeAYLLEro AaHHbIMY,
BeYLLMI NPOLIECC TOXE MOAK/IYAETCS K BbINO/THEHNIO TOTO Xe CaMoro
napannenbHOoro nnaHa.

Pa3ymeeTcs, 3anycK NpoLieccoB U Nepechlsika JaHHbIX TPe6yHT
onpeaesieHHbIX PecypcoB, NO3TOMY Aa/IEKO HE KaXAblil 3anpoc
BbINOJIHAETCS Napasi/ieNibHo.

Kpome Toro, gaxke npv napannesibHoM BbINOMIHEHUW He BCe Liary nnaHa
3anpoca MoryT 6bITb pacnapanneneHbl. YacTb onepauuii MoXeT
BbINO/IHATLCS BEAYLLUM MPOLLECCOM B OMHOUKY, NOC/1eAoBaTesbHO.

https://postgrespro.ru/docs/postaresql/10/parallel-query

3ameTtum, 4yto B PostgreSQL HeT apyroro TeopeTuyecky BO3MOXHOIO
pexvima pacnapasninieninBaHuns, Npn KOTOPOM HECKO/IbKO NPOLECccoB
COCTaB/IAOT KOHBeVep A9 06paboTkm AaHHbIX (TPy60 roBops, oTAe/bHble
y3/bl N1aHa BbINOMHAKTCA OTAE/bHbIMU npoueccamu). PaspaboTunku
PostgreSQL counu Takon pexmnm HeateKkTUBHbIM.
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Parallel Seq Scan Pos{gres

e
Parallel Seq Scan Parallel Seq scan Parallel Seq Scan
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CTpaHUILIbl YATAIOTCS 0C/IeJ0BaTe/IbHO, HO Pa3HBIMU MpOLieccaMu

Mpumepom napasnenbHoro BeinosiHeHus siensetcs Parallel Seq Scan —
«napannenbHoe nocsefoBaTe/lbHOe CKaHMPOBaHNE>.

HasBaHue 3By4nT NPOTUBOPEUNBO, HO, TEM HE MEHee, OTpadkaeT CyThb
onepaumun. CTpaHuLbl TabNuLbl YuMarmcsi Noc/1e00B8ame/lbHO, B TOM Xe
camMoM nopsake, B KOTOPOM OHU YMTaInCb Gbl MPU 06bIYHOM
nocnenoBaTe/lbHOM CKaHUpoBaHMK. OHAKO YTEHME BbINO/HAETCS
HECKONbKUMW napasisie/sibHo paboTatowmummn npoueccamu. Mpouecchl
CUHXPOHU3MPYIOTCA MEXy COOOIA, YTOObI 3aNpPOChl HA YTEHWe LWNn

B NPaBU/IbHOM NopsiaKe.

Cama no cebe Takas onepauusi He UMeeT 60/1bLLOI0 CMbIC/1Aa, NOCKO/bKY

K 006bIY4HbIM 3aTpaTaM Ha UYTeHune CTpaHuL, 06aBNATCS HakNaaHble
pacxofbl Ha NepechbisIKy AaHHbIX OT NpoLecca K npoueccy. Ho ecnu paéoune
MPOLLECChI BbIMOHSAOT Kaky-TO 06pab0oTKy NPOUYMTaHHbIX CTPOK (Hanpumep,
arperauuio), To CyMMapHOE BbIMNOSTHEHME 3arnpoca MOXET 3aHATb
CYLECTBYHHO MeHbLLIe BpeMeHuW. Takoi npumep 6yaeT pacCMOTPEH

B AIeMOHCTpaLmm,
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Gather Gather

& A

pabouve npouecchl

napasinesibHoe BbINOSIHEHKE 3anpoCoB Apyrvie 3agauun

max_parallel_workers_per_gather = 2

max_parallel_workers = 8

max_worker_processes = 8

MapannenbHbIM BbINO/IHEHWEM YNPAaB/ISET 0BO/IbHO MHOTO NapaMeTpoB.
CHavasia pacCMOTPVM Te, YTO OrPaHNUMBAOT YMC/IO0 Paboumx NPOLIECCOoB.

BoobLe mexaHn3m padoumnx NpoueccoB NCNob3YeTCs He TOMbKO A1
napasinenbHOro BbINO/IHEHMS 3anpocoB. Hanpumep, paboyune npouecchl
3aZleiCTBOBaHbI B /IOrMYECKOM pensikaumm, UMn MoryT NnoJib30BaTbCH
pacwmpeHns. Obuiee 4Mcno OAHOBPEMEHHO BbIMOTHAOLWNXCHA pabovmnx
MpOoLLeCCOB OrpaHUYeHo napameTpoM max_worker_processes (no
yMoO/14aHuio 8).

Uuncio ogHOBPEMEHHO BbINMOTHAKOLWMXCA paboymx NpoLeccos,
3aHUMaloLLMXCA napasinesibHbIMU njiaHamu, orpaHnyeHo napameTpom
max_parallel_workers (no ymonyaHuio Toxe 8).

Uuncio ogHOBPEMEHHO BbIMOTHAKOLWMXCHA paboumx NpoLeccos,
06CNyXuBaroLWMX OAUH BeAyLLMIA NPoLEecc, OrpaHNYeHo napaMmeTpom
max_parallel_workers_per_gather (no ymonyanuto 2).

3HayeHns aTuX napameTpoB cnenyeT U3MeHUTb B 3aBUCUMOCTN OT
BO3MOXHOCTEN annaparypbl, 06bemMa faHHbIX U 3arpy>KeHHOCTU CUCTEMBI.
Hanpumep, gaxe ecnu B 6ase faHHbIX eCTb 601blne Tabnunubl 1 3anpochl
MOT/I1 Gbl BbIUTPaTh OT pacnapasifieqIMBaHns, Ho NPy 3TOM B CUCTEME HET
CBOGOAHbLIX S4ep, TO NapasifiesibHoe BbINo/IHEHVE He ByAEeT UMETb CMbIC/a.



Yuncno pabounx npoLieccos BB e

PaBHO Hy/Tt0 (Mapasuie/ibHbIN MJ1aH He CTPOUTCS)

eciu pasmep mabauybl < min_parallel_table_scan_size = 8MB

PUKCHUPOBAHO

ecJ Iy1s1 Tab/uIIbl yKa3aH rapameTp XpaHeHusi parallel_workers

Berurcrnisiercs o opmyiie

1 + | log 3 (paamep ma6auybt / min_parallel_table_scan_size) |

HO He Gosibllie, ueM max_parallel_workers_per_gather

CKO/bKO paboumnx NpoLeccoB 6yAeT UCMO0/b30BaTbCS?

MnaHnpoBLIUK BOOOLLE He ByaeT paccMaTpusarb napassie/ibHoe
CKaHupoBaHwue, ecniv husnyeckunini pasmep Tabnuuybl MeHbLLE 3HAYEHUS
napametpa min_parallel_table_scan_size.

OO6bIYHO YMCO NPOLIECCOB BblUMCNAETCA N0 dOpMy/ie, NPUBEAEHHON Ha
cnange. OHa 03Ha4vaeT, YTo Yem bosble Tabnuua, Tem 6onbLle byaeT
co3faBarbCs napassiesibHbIX NPOLECCoB, HO oYepeHOe N3MEHEHNE Ynca
NPOLLECCOB NPOUCXOANT NPY YBENTMYEHUN TabnuLpbl B Tpu pasa. Hanpumep,
ONA cTaHA4apTHOro 3HavyeHus min_parallel_table_scan_size = 8MB:

Tabnmuya npouecchbl Tabnuua npoueccsl
8MB 1 216MB 4
24MB 2 648MB 5
72MB 3 1.9GB 6

Umncno npoueccoB MOXHO U ABHO yKa3aTb B NapamMeTpe XpaHeHus
parallel_workers Tabnuupl.

[Mpy 3TOM YMCNO NPOLIECCOB B IIOOOM Cyyae He OyaeT npesbilarb
3HauyeHusa napametpa max_parallel_workers_per_gather. Ecnn npu
BbINO/IHEHWW 3anpoca AOCTYMHOE YMC/I0 MPOLECCOB OKaXETCHA MeHbLUe
3annaHnMpoBaHHoOro, 6yayT UCNOb30BaTbCs TO/IbKO AOCTYMNHbIE (BN/IOTh 40
nocnefoBarTe/ibHOro BbIMOIHEHUSA, €CNY MY/ NOSIHOCTBIO UCYepnaH).
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3anpockl Ha 3armch

a Tak>Ke 3arpoChl C OIOKUPOBKOU CTPOK
Kypcopsr

B TOM uncie 3anpockl B ke FOR B PL/pgSQL
3anpockl ¢ yHKIUSIMU PARALLEL UNSAFE

3anpockl B QyHKIUSX,
BbI3BaHHBIX U3 pacliapasijie/ieHHOTO 3arpoca

3arpochl TIpU ypoBHe U30/sI[uK SERIALIZABLE

He K&)K,D,bll7| 3arpoc MOXET BbINO/THATLCA B Napa/lJ/1€/IbHOM pPeEXNMe.

He pacnapannenuearotcst 3anpochkl, U3MeHsIIoLLME UNv G/ToKUpYyoLLpe
faHHble (UPDATE, DELETE, SELECT FOR UPDATE n . n.).

He pacnapannenvearoTcs 3anpochbl, BbINO/IHEHME KOTOPbIX MOXET ObITb
MPUOCTAHOB/IEHO — 3TO OTHOCUTCA K 3anpocam B Kypcopax, B TOM yucrie
B umknax FOR PL/pgSQL.

He pacnapannenueatoTcs 3anpochbl, cogepxatime QyHKuMmM, NoOMeYeHHble
kak PARALLEL UNSAFE (Bce OCHOBHble CTaHAapPTHblEe (OYHKL M
6Ge30nacHbl; CNUCOK Hebe3onacHbIX MOXHO NONY4YUTb U3 Tabnnuybl pg_proc
no ycnosuto proparallel ='u').

He pacnapannenuBatoTcsi 3anpochbl, cogepxaiynecs B oyHKLMSIX, KOTOpble
BbI3bIBAOTCA U3 pacnapasisie/IeHHoro 3anpoca (4Tobbl He A0NyCTUTb
PEKYPCMBHOIO paspacTaHus).

He nogpepxnsaetcsa yposeHb nsonaunm SERIALIZABLE.

YacTb 13 3TUX OrpaHNYeHnii MOXET ObITb CHSITA B ClieyHoLMX BEPCUSIX
PostgreSQL.
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TonbKo nocnenoBatesibHO Pos{gres

YreHue pe3ynbpraToB 00mumx TabmmuHbix BeipaxkeHni (CTE)
UreHue pe3y/bTaTOB HepaCKphIBaeMbIX MOZA3alPOCOB
OOpairieHust K BpeMeHHBIM TabIuiiam

Br130BbI yHKIMI PARALLEL RESTRICTED

DyHKLMM, UCTIO/b3YIOLIYEe B/IO)KEHHbIe TPaH3aKLUU

B uenom, yem 60/1bLUYIO YACTb NaHa yAaeTCA BbIMO/HUTL NapasyiesibHo,
TeM 60/bLUNIA BO3MOXEH 3dodoekT. OAHaKo ecTb psd onepauunii, Kotopble
B Lie/IOM He NPenATCTBYHOT pacnapasiieNImBaHnio, Ho caMmn MoryT
BbINO/IHATLCA TO/ILKO NOC/ef0BaTe/IbHO B BeAyLLeM npoLecce.

K HUM OTHOCATCA:

- YTeHue pe3ynbLTaToB 06X TabnYHbIX BblpaxkeHui (noA3anpocos
B npegnoxeHnn WITH);

- YTeHWe pe3ynbTaToB ApYrux HepackpbiBaeMbIX NoA3anpocoB (KoTopble
npencTaBnATCA B niaHe ysnamu InitPlan nnu SubPlan);

- obpalleHnst KO BpeMEHHbIM Tabnmuam (Tak Kak OHM AOCTYMHbI TObKO
BeAyLLeMy npoteccy);

- BbI30Bbl OYHKLMIA, NnoMeYeHHbIX kak PARALLEL RESTRICTED (cnucok
MOXHO NOMYyYUTb U3 TabNuubl Pg_proc no ycnosuto proparallel ='r').

Ecnn B 3anpoce Bbi3blBaETCA PYHKLMSA, NCNOJb3YIOLLAA B/IOXEHHbIE
TpaH3akunn (Hanpumep, pyHkumMm Ha PL/pgSQL ¢ 06paboTKoi
NCK/TIOYEHWI), 3anpoC 3aBEpPLUNTCS C OLUIMOKON. Takne PyHKUMU OO/MKHbI
ObITb NomMeyeHbl kak PARALLEL RESTRICTED.
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Toru Pos}gres

[TocnenoBaTenbHOE CKAHMPOBaHUE YMTAeT BCIO TaOIUITY

3¢ (deKTUBHO NPU HU3KOM CeJIeKTUBHOCTH

[TapasnnenbHOe BBITIOJTHEHUWE B psijie CTy4yaeB MO3BOJISIET
YCKOPUTB 3arpoc
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1. Ybeputech, UTO 3ampOC, BHIUMC/ISIOIIANA CPEJHIOI0 CTOUMOCTh
riepesieTa, BLITIOJHSIETCS MapaienbHo.

2. TIpoBepnTe, KaK BBITIOJHSETCS TOT JKe 3arpoC, eC/Id UTeHUe 13
Tab/ULIbI TIepesieTOB 0opMIeHO Kak o0Iijee TabIHUHOe
BbIpaKEHHE.

3. B zeMoHCTpamuu 3arpoc BCeX CTPOK U3 TaOMITbl PeCcoB
BBITIOTHSJICS TIOC/IefioBaTesibHO. [ToueMy? MoyKeT /i Takoi
3ampocC B MpUHLUIE ObITH pacrapasuiesieH Wiv OH 3arpelaeT
rapa’sijieJibHOe BbITIOJTHEHUE?

Bocrmosnb3yitTeck mapameTpom force_parallel_mode, uTo0b1
OTBETHUTh Ha 3TOT BOIPOC.
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