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Mcnonb3oBaHue MaTepuasioB Kypca

HekoMmmepueckoe ncnosib3oBaHne Marepuanos Kypca (npeseHtauuu,
AeMOHCTpaummn) paspeluaeTtcs 6e3 orpaHnyeHnii. Kommepueckoe
MCNOMb30BaHNEe BO3MOXHO TOSIbKO C NMMCbMEHHOIO paspeLleHms KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHWNI B MaTepuabl
Kypca.

OGpaTtHaA cBsi3b
OT3bIBbl, 3aMeYaHns 1 NPeasIOKEHUA HanpasnsnTe No agpecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
NPSAMbIM UM HENPAMBIM, CleunasibHbIM UK CyvYaiHbiM UCMO/Ib30BaHWEM
mMaTepuanos kypca. KomnaHusa Postgres Professional He npegoctasnsaet
Kakux-nnbo rapaHTuii Ha matepuasbl Kypca. MaTepuasbl Kypca
NPeAoCTaBNSTCS Ha OCHOBE NMpuHLUMNa «Kak ecTb» U KoMmnaHusa Postgres
Professional He 06s13aHa NpefoCcTaBNATb CONPOBOXAEHME, NOALEPXKKY,
OGHOB/EHNSA, PaCLUNPEHNS N N3MEHEHNS.
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Tembl Posigres

[TapasiesibHbIe M/1aHbI
Pasmep mysna riporieccos
[TapasenbHOe 10C/IefoBaTe/IbHOE CKAaHUPOBaHVe

[TapasnnenbHbIA UHAEKCHBIN TOCTYII
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[lapannenbHbie nsaHbl Posigres

Bepgyiumu riporjecc
BBITIOJIHAET IOC/IEA0BATE€/IbHYIO YUdCTh IT/IdHa
3amycKaeT pabouue MpOoIeCcChl U Mo/IyyaeT OT HUX JAHHBIE

Paboune mporjeccel

OZJHOBPeMeHHO paboTaloT HaZ MapasulellbHON YacThiO TIIaHa

nocnepfoBarte/ibHbIi

noakntoyaercs,
ecnu HeT apyroi

paboTbl
napasinenbHbli napasinenbHbli napainesnbHbli
nnax nnaH nnaH

pabounii npouecc BeAyLni npouecc pabounii npoyecc

PostgreSQL nogaepxusaeT napassiesibHoe BbIiNo/IHEHNE 3anpocoB. aes
COCTOUT B TOM, YTO BeAyLy1ii Npouecc, BbIMOTHAKOLWMWIA 3anpoc, NopoxaaeT
(c nomouwbio postmaster, KOHEYHO) HECKO/IbKO pabo4ymx npoueccos,
KOTOpble OAHOBPEMEHHO BbIMOJTHAKT OAHY U Ty Xe «napasinefibHy» 4acTb
nnaHa. Pe3ynbTaTbl 3TOro BbINO/IHEHWS NEepefatoTca BeayLemy npoueccy,
KOTOpbIn cobupaeT ux B y3ne Gather.

Ecnu paboune npouecchl He ycnesatoT 3arpy3nTb BeAyLIEro aHHbIMu,
BeYLLMIA NPOLIECC TOXE NOAKNIUAETCS K BbINOTHEHUIO TOTO XXE CaMoro
napannesbHOro njaaHa.

Pa3ymeeTcs, 3amnyck NpoLIeccoB 1 Nepechlsika AaHHbIX TpebytoT
onpeaeneHHbIX PecypcoB, NO3TOMY Aa/IEKO He KaXpblii 3anpoc
BbIMNOJIHAETCA Napasi/ieNbHo.

Kpome Toro, gaxke npv napannesibHOM BbINO/IHEHUW He BCe Lwary nnaHa
3anpoca MoryT 6bITb pacnapanneneHsl. YacTb onepauuii MoXeT
BbINO/IHATLCS BEAYLLUM NPOLLECCOM B OZIMHOUKY, NOCNEeA0BaTENbHO.

https://postgrespro.ru/docs/postaresqgl/16/parallel-query

3ameTum, 4yto B PostgreSQL HeT apyroro TeopeTuyeckn BO3MOXHOIo
pexvma pacnapasinennBaHus, Npu KOTOPOM HECKOJILKO MPOLLECCOB
COCTaB/IAKOT KOHBeWep 419 06paboTkn faHHbIX (rpy60 roBops, OTAeNbHbIe
y3/bl N1aHa BbINOMHAKTCA OTAE/bHBbIMU npoueccamu). Paspabotunku
PostgreSQL counu Takoin pexxum Hea(ppeKTUBHbIM.
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Pa3smep nyna npoLeccos Posgres

Gather Gather

» A

pabouve npoueccol

napasienibHoe BbINO/IHEHWE 3aMpPOCOoB [pyrve 3agaumn

max_parallel_workers_per_gather = 2

max_parallel_workers = 8

max_worker_processes = 8

MapannenbHbIM BbINO/IHEHWEM YNPAaB/ISieT 0BO/IbHO MHOTO NapameTpoB.
CHauasia pacCMOTPUM Te, UTO OrpaHMuYMBAlOT YMC0 paboUnX NPOLIECCOB.

Boob6Le mexaHn3M paboumx npoLLeccoB NUCMO/b3YETCHA HE TOMbKO 4J14
napasifiesibHOro BbINOSIHEHWS 3anpocoB. Hanpumep, paboure npoueccso!
3a/le/iCTBOBaHbI B /IOTMYECKON penankayumn, UMM MoryT nosib30BaTbCs
pacLumpeHnus. Paboure npouyecchbl MOXHO MCNO/b30BaTh B NPUKIa4HOM
koge (nogpobHee 06 3ToM — B TeMe «POHOBbIE NpoLecchl» Kypca DEV?2).
O6bLLee 4ynCc/10 04HOBPEMEHHO BbIMOTHAKLMXCA paboynx Npoueccos
OorpaHM4YeHo napameTpomMm max_worker_processes (no ymondaHuio 8).

Uncno ogHOBPEMEHHO BbINMO/THAOLWMXCSA paboymx NpoLeccos,
3aHMMaloLMXCa napasinefnibHbIMU NaaHaMmmn, orpaHNyYeHo napameTpom
max_parallel_workers (no ymonyaHuio Toxe 8).

Uncno ogHOBPEMEHHO BbINOTHAKOLWMXCS pabovmx NpoLeccos,
o6CcnyXmBarLWmUX oAnH BeayLmiA NpoLecc, orpaHMyeHo napameTpom
max_parallel_workers_per_gather (No ymonyanuio 2).

3HayeHnsa aTuX napameTpoB c/edyeT NU3MEHUTb B 3aBUCMMOCTU OT
BO3MOXHOCTe annapatypbl, 06bema faHHbIX U 3arpy>eHHOCTUN CUCTEMBI.
Hanpumep, gaxe ecnun B 6a3e gaHHbIX eCTb 60MblUne Tabnuubl 1 3anpochl
MOr/i1 Gbl BbIUTPaTh OT pacnapasiieNMBaHns, HO NPU 3TOM B CUCTEME HET
CBOOOAHbIX A4ep, TO NapasifieNlbHoe BbINOIHEHME He ByAeT MMeTb CMbICNa.



Parallel Seq Scan Q

HapanneﬂbHoe nmodcdieioBare/ibHOe CKaHMPOBdAHHUE

darperanuysa
Iapa’/iiejibHasa arperanusa

Yucso pabounx MporieccoB

Orpanuuenus
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Parallel Seq Scan Pos{gres

Finalize Aggregate

X
Partial Aggregate Partial Aggregate Partial Aggregate

| |
Parallel Seq Scan Parallel Seq Scan Parallel Seq Scan
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CTPAHHULIBI YNTAKOTCA 1M0C/1e40BaTe€/IbHO, HO Pa3HBIMHU ITPpOLIeCCaMH

MprMepoM y3na, BbIMOMHAKLWErOCA B napasnie/lbHOM pexnme siBMsieTcs
Parallel Seq Scan — «napannenbHoOe nocnegoBaresibHOE CKaHMPOBaHUE.

HasBaHue 3By4MT NPOTUBOPEUMBO, HO, TEM HE MEHEE, OTPAXAET CyTh
onepauuun. CTpaHuLbl TabnuLbl Yumarmcs rnoc/1e0o08ame/ibHO, B TOM Xe
camMoM nopsake, B KOTOPOM OHW YnuTaINCh Obl NPU 06bIYHOM
nocnenoBaTeslbHOM ckaHMpoBaHMU. OfHAKO 3anpochkl HA YTEHWE BblAatoTcs
HEeCKONbKUMW napasisie/ibHO paboTatowmmm npoueccamu. Mpoueccsl
CUHXPOHU3MPYHOTCA MEXy CO6O0iA, YTOObI MX 3anpochl LWV B NPaBUIbHOM
nopsifike.

[MpenmyLLLEeCTBO TaKoro CKaHNPOBaHUA NPOSBAAETCA B TOM, UYTO
napasinenbHble NPoLecchbl 0AHOBPEMEHHO 06pabaTbiBalOT CBOU CTPaHULbI.
UTo6bl 3chhekT onpaBaan AOMNO/HUTENbHbIE HaKMaHble pacxodbl Ha
nepecblfiKy AaHHbIX OT npoLecca K npoueccy, 0bpaboTtka Ao/mkHa 6bITb
[OCTaTO4YHO pecypcoemMKoi. XopoLwnm npuMmepom ABAseTCs arperauns
[aHHbIX, NMOCKO/MbKY A/1 Hee HeobXxoAMMbl pecypchbl npoLeccopa,

a nepecblniatb TpebyeTcs TONbLKO OAHO UTOroBOE YKC/o. B Takom criyvae
napasinieNibHoe BbINOJIHEHNE 3anpoca MOXET 3aHATb CyLEeCTBEHHO MeHbLLE
BpeMeHu, YeM nocriefoBartesibHoe.



Arperanusi

PaccMmoTpuM 3anpoc ¢ arperaTtHod GyHKIMel! Ha HeGoIblIoN Tabnulle. Takoi 3alIpoC BRIIIOIHSIETCS II0C/IeN0BaTeIbHO:

=> EXPLAIN
SELECT count(*) FROM seats;

QUERY PLAN

Aggregate (cost=24.74..24.75 rows=1 width=8)
-> Seq Scan on seats (cost=0.00..21.39 rows=1339 width=0)
(2 rows)

[I1aH COCTOUT U3 OBYX y3710B. Bepxuuii y3en Aggregate, B KOTOpOM IIPOMCXOOUT BEIYUCIIEHHE count, IOJIy4daeT JaHHEIE OT
IodepHero y3ja Sed Scan.

OOpaTuTe BHUMaHue Ha y3ell Aggregate: ero HayanbHasi CTOMMOCTD TPAKTUYECKU PaBHA IIOJIHOM. DTO 03HAYAET, YTO y3eIl
HE MOXKET BBIAATh Pe3yIbTaT (COCTOSIIIUN U3 OOHON CTPOKH), II0OKa He 06paGoTaeT BCe JaHHbIE — YTO BIIOJIHE JIOTUYHO.

Pa3nuna Mexny oneHKOU nys Aggregate u BepxHeil olleHKOH Oy Seq Scan — cTOMMOCTSL paboThsl COOCTBEHHO y371a
Aggregate. OHa pacCYUTHIBAETCS UCXOMS U3 TOTO, YTO Hafo OyOeT MOCYUTATh KaXKIOylo CTPOKY, BEIIAHHYIO y3JI0M Seq Scan;
OofHa 5JIeMeHTapHas ollepallis OlleHUBaeTCs 3HaueHWeM IlapaMeTpa cpu operator cost:

=> SELECT reltuples, current_setting('cpu_operator_cost'),
reltuples * current_setting('cpu_operator_cost')::real AS total
FROM pg_class WHERE relname = 'seats';

1339 | 0.0025 | 3.3474998
(1 row)

ITapaninennHOE NMOCIEea0BaTE/IbHOE CKAaHHPOBaHHUE

Tenepb pacCMOTPUM TaKOH ke IpUMeDP, HO ¢ OobInol Tabmulell. 3nech B IJIaHe 3alpoca yBUAUM IIapasuleNlbHOe
TIOCJIeIOBaTEIbHOE CKAHHPOBAHUE:

=> EXPLAIN
SELECT count(*) FROM bookings;

QUERY PLAN

Finalize Aggregate (cost=25442.58..25442.59 rows=1 width=8)
-> Gather (cost=25442.36..25442.57 rows=2 width=8)
Workers Planned: 2
-> Partial Aggregate (cost=24442.36..24442.37 rows=1 width=8)
-> Parallel Seq Scan on bookings (cost=0.00..22243.29 rows=879629
width=0)
(5 rows)

Bce, uTo HaxomuTCst HUXKe y3ia Gather — mapasnenbHast 4acTh IiaHa. OHA BHIIOHSIETCS B KaXKIOM U3 PaGoYUX IIPOIECCOB
(KOTOPHBIX 3aIJIAHMPOBAHO [IBa) ¥, BO3MOXKHO, B BEIYIIEM IIPOIECCE.

V3en Gather u Bce Y3/BI BEIIIIE BBIIIOJITHAKTCA TOJIBKO B BeOyIlleM IIpoliecce. OTO mocjenoBaTeIbHas 4acTh IJIaHa.

HaunewMm pa3bupatbcsi CHU3Y BBepx. Y3en Parallel Seq Scan npepcrasnsieT ckaHupoBaHue TaOIULEl B TapaljIe IbHOM
pexume.

B mosie rows nmoka3aHa OIleHKa YHCJIa CTPOK, KOTOophie o6paboTaeT ogquH paboduii mpoliecc. Bcero ux 3amimaHUPOBaHO 2, U
elrle 94acTb paboThI BEIIOJIHUT BEOYIINH, II03TOMY O0IIlee YHCIIO CTPOK [AEIUTCS Ha 2.4 (Iolsd Beoyllero mpouecca
YMEHBIIIAETCSI C POCTOM 4YHCiIa pabodux IPOIECCOB).

=> SELECT round(reltuples / 2.4) "rows"
FROM pg_class WHERE relname = 'bookings';

879629
(1 row)

ITo yMoT4aHUI0 BEOYIIKH IPOIIECC YYaCTBYEeT B BHIIIOJIHEHUH IIapasljieIbHOM YacTH IjlaHa:



=> SHOW parallel_leader_participation;

parallel leader participation

on
(1 row)

Ecnu Benymui IpoIecc CTAHOBUTCS Y3KUM MECTOM, €I'0 MOXKHO Pa3rpy3UTh:
=> SET parallel_leader_participation = off;
SET

=> EXPLAIN
SELECT count(*) FROM bookings;

QUERY PLAN

Finalize Aggregate (cost=27641.65..27641.66 rows=1 width=8)
-> Gather (cost=27641.44..27641.65 rows=2 width=8)
Workers Planned: 2
-> Partial Aggregate (cost=26641.44..26641.45 rows=1 width=8)
-> Parallel Seq Scan on bookings (cost=0.00..24002.55 rows=1055555
width=0)
(5 rows)

B sTom Clly4dae o0I11e€ YHUCII0 CTPOK IEJIUTCA Ha YHUCJIO 3allJITaHUPOBAHHBIX paﬁO‘-II/IX IIpo1eccos (2):

=> SELECT round(reltuples / 2) "rows"
FROM pg_class WHERE relname = 'bookings';

1055555
(1 row)

BepHeM 3HaueHUe I10 YMOI4aHuUIo Ay TapaMeTrpa parallel leader participation:

=> RESET parallel_leader_participation;

Ins ouenku y3na Parallel Seq Scan koMIoHeHTa BBOa-BhIBOAa GepeTcst MOTHOCTLIO (TabIuily Bce paBHO IIPUAETCS
IPOYUTaTh CTPaAHUIA 3a CTPAHUIEH), a peCypCH IPolleccopa OelsTCs MeXKay nponeccaMu (Ha 2.4 B TaHHOM CIIy4ae).

=> SELECT round(
(
relpages * current_setting('seq_page_cost')::real +
reltuples * current_setting('cpu_tuple_cost')::real / 2.4
) : :numeric,
2
) AS "cost"
FROM pg_class WHERE relname = 'bookings';

22243.29
(1 row)

BriBepmemM mnaH elre pas:

=> EXPLAIN
SELECT count(*) FROM bookings;

QUERY PLAN

Finalize Aggregate (cost=25442.58..25442.59 rows=1 width=8)
-> Gather (cost=25442.36..25442.57 rows=2 width=8)
Workers Planned: 2
-> Partial Aggregate (cost=24442.36..24442.37 rows=1 width=8)
-> Parallel Seq Scan on bookings (cost=0.00..22243.29 rows=879629
width=0)
(5 rows)



Cnepnyromuii y3en — Partial Aggregate — BEIIIOTHSIET arperanuio JaHHBIX, IIOJTyYeHHEIX Pabo4uM IIpoIeccoM, TO eCTh B
IaHHOM CJly4ae MOACYUTEIBAET KOJIUYECTBO CTPOK. OIleHKa BBHIIIOJIHSAETCS y2Ke U3BECTHEIM 00pa3oM (1 mo6aBisieTcs K
OIleHKe CKaHWPOBAHUS TaOIIHUIIH):

=> SELECT round(
(
reltuples * current_setting('cpu_operator _cost')::real / 2.4
) : tnumeric,
2
) AS "cost"
FROM pg_class WHERE relname = 'bookings';

2199.07
(1 row)

Cnepyromuii y3en — Gather — BrmonHsieTcs BegymuM mporeccoM. OH 0TBedYaeT 3a 3allyCK paboduux IPOIEeCcCOB U
IIojIy4dyeHune OT HUX NaHHBIX.

3amnyck IpoIeccoB U IepechlIKa KaXIoM CTPOKHU JaHHBIX OIeHUBAIOTCS CIEeNYIOIIMMY 3HAUYEeHUSIMU:

=> SELECT current_setting('parallel_setup _cost') parallel_setup_cost,
current_setting('parallel_tuple_cost') parallel_tuple_cost;

parallel setup cost | parallel tuple cost

U croBa IIOCMOTPHM Ha IIJIaH 3allipoca:

=> EXPLAIN
SELECT count(*) FROM bookings;

QUERY PLAN

Finalize Aggregate (cost=25442.58..25442.59 rows=1 width=8)
-> Gather (cost=25442.36..25442.57 rows=2 width=8)
Workers Planned: 2
-> Partial Aggregate (cost=24442.36..24442.37 rows=1 width=8)
-> Parallel Seq Scan on bookings (cost=0.00..22243.29 rows=879629
width=0)
(5 rows)

Tocnenuuii y3en — Finalize Aggregate — arperupyer mony4eHHEIe YaCTUYHEIE arperatsl. [I0CKOIBKY AJIST 9TOT0 Haflo
CJIOKHUTB BCETO TPU YKCJIa, OLIeHKa MUHUMAJIbHA.
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Yucno paboumx NnpoueccoB  Posgares

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

ecim pasmep mabauybt < min_parallel_table_scan_size = 8MB

DUKCUPOBAHO

ecm A1 TabnULIbI yKa3aH TlapaMeTp XpaHeHus parallel_workers

BoruncnsieTcs 1o dopmyre

1 + | logz(paamep mabauybt / min_parallel_table_scan_size) |

Bcerna He 6onbiiie max_parallel_workers_per_gather

CKOMbKOo paboumnx npoLieccoB GyAeT UCMob30BaThCA?

[MnaHMpoBLLMK BOOOLLE He ByaeT paccmarpmearb napasnesibHoe
CKaHupoBaHue, ecnn pusnyecknii pasmep Tabnvbl MeHbLLE 3HaYeHUS
napametpa min_parallel _table_scan_size.

OO6bIYHO YMCO NPOLIECCOB BblUMCISETCS No hopmyne, NpuBeAeHHOM Ha
cnage. OHa O3Ha4vaeT, YTo Npu yBeNMYeHnn Tabnuubl B Tpyn pasa oyaet
[06aBNATLCA ovepenHoit npouecc. Hanpumep, o151 CTaHAapPTHOrO 3HAYEHWS
min_parallel_table_scan_size = 8MB:

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

Umncno npoueccoB MOXHO 1 ABHO yKas3aTb B NapaMeTpe XpaHeHUs
parallel_workers Tabnuupl.

Mpn 3TOM YMCNO NPOLECCOoB B IIOGOM criydae He OyaeT npesbillaTb
3HauyeHna napameTpa max_parallel_workers_per_gather. Ecnn npu
BbINOJ/IHEHNN 3anpoca AOCTYNHOE YNC/I0 NPOLLECCOB OKAXETCA MeHbLLUe
3ansiaHMpoBaHHOro, 6yayT UCMNOb30BaTbLCSA TO/ILKO AOCTYMHbIE (BMN/I0Th
[0 nocnenoBaresibHOro BbINOSIHEHWUSA, €C/1 MY/ NOTHOCTBIO UcYeprnaH).



Yucio pabouyux NponeccoB IIPH MOCIEA0BaTe IbHOM CKaHHPOBaHUHA

TI1aHUPOBIIUK HE paCCMaTPUBAET MapasjiesibHbIe IJIaHbl IJI TaGJIUIl pa3MEPOM MEHBIIE, YeM:
=> SHOW min_parallel_table_scan_size;

min parallel table scan size

Ecnu 3anpocuts nHOpMaruio u3 Tabnuisl HeMHOro 6osbiero pasmepa (flights, 19 M6aiit), 6yneT 3amiaHupoOBaH ONUH
IOIIOJTHUTEJIbHBIN IIPOLIECC:

=> EXPLAIN (analyze, costs off)
SELECT count(*) FROM flights;

QUERY PLAN

Finalize Aggregate (actual time=68.018..70.268 rows=1 loops=1)
-> Gather (actual time=66.784..70.258 rows=2 loops=1)
Workers Planned: 1
Workers Launched: 1
-> Partial Aggregate (actual time=52.166..52.167 rows=1 loops=2)
-> Parallel Seq Scan on flights (actual time=0.024..40.239 rows=107434

loops=2)

Planning Time: 0.253 ms

Execution Time: 70.362 ms

(8 rows)

IIpu 3ampoce maHHBIX U3 Oombmiol Tabnuikl (bookings, 105 M6aiiT) pacueTHOe KOJIUYECTBO — TPHU IIpoIlecca.

=> EXPLAIN (analyze, costs off)
SELECT count(*) FROM bookings;

QUERY PLAN

Finalize Aggregate (actual time=263.909..266.074 rows=1 loops=1)
-> Gather (actual time=263.763..266.066 rows=3 loops=1)
Workers Planned: 2
Workers Launched: 2
-> Partial Aggregate (actual time=254.336..254.338 rows=1 loops=3)
-> Parallel Seq Scan on bookings (actual time=0.039..167.526 rows=703703

loops=3)

Planning Time: 0.060 ms

Execution Time: 266.100 ms

(8 rows)

OpHaKo 3amllaHUpPOBaHO ABa IIpoliecca, Tak Kak napameTrp max parallel workers per gather orpanuumnBaeT 4ucio
IIPOLIECCOB MTapalJIeIbHOI0 yYacTKa IIJIaHa U cefyac AefCTByeT 3HaUYEHUE 10 YMOJIYaHuo (2).

=> SHOW max_parallel_workers_per_gather;

max_parallel workers per gather

OcnabuB orpaHuyeHue, IOIyYNUM IIJIaH C TPEMS IIpollecCaMu:
=> SET max_parallel_workers_per_gather = 5;
SET

=> EXPLAIN (analyze, costs off)
SELECT count(*) FROM bookings;



QUERY PLAN

Finalize Aggregate (actual time=274.849..275.927 rows=1 loops=1)
-> Gather (actual time=274.840..275.921 rows=4 loops=1)

Workers Planned: 3

Workers Launched: 3

-> Partial Aggregate (actual time=258.501..258.502 rows=1 loops=4)

-> Parallel Seq Scan on bookings (actual time=0.036..181.028 rows=527778

loops=4)
Planning Time: 0.071 ms
Execution Time: 275.957 ms
(8 rows)

s KOHKpBTHOﬁ TaGIHITBL IIapaMeTpoOM XpaHEeHUusA parallelfworkers MO2KHO 3aaTb pEKOMEeHOOBaHHOE KOJIN4YeCTBO
IIPO1LIECCOB:

=> ALTER TABLE bookings SET (parallel_workers = 4);
ALTER TABLE

=> EXPLAIN (analyze, costs off)
SELECT count(*) FROM bookings;

QUERY PLAN

Finalize Aggregate (actual time=272.070..274.922 rows=1 loops=1)
-> Gather (actual time=267.954..274.911 rows=5 loops=1)

Workers Planned: 4

Workers Launched: 4

-> Partial Aggregate (actual time=250.722..250.723 rows=1 loops=5)

-> Parallel Seq Scan on bookings (actual time=0.034..144.732 rows=422222

loops=5)
Planning Time: 0.104 ms
Execution Time: 274.959 ms
(8 rows)

Ecnu ycTaHOBUTH IapaMeTp XpaHeHUs B HOJIb, IIJIAHUPOBIITUK Bceraa OymeT BRIOUPATh MOCHIef0BaTe/IbHOEe CKAaHUPOBaHUEe
IAaHHOU TaOJIUIIEL.

Ho B mo60M cmydae KOJIMYECTBO 3alljlaHMPOBAHHAIX IIPOIIECCOB He OymeT mpeBwimIaTh max parallel workers per gather,
HEe3aBHUCHMO OT ITapaMeTpa XpaHeHHUs.

BoccTraHOBMM HavdasIbHEIE 3HAUEHUS [TapaMeTpPOB:

=> ALTER TABLE bookings RESET (parallel_workers);
ALTER TABLE

=> RESET max_parallel_workers_per_gather;

RESET
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He pacnapannenmsaloTcs Posigres

3arpockl Ha 3aruch

a TakyKe 3ampoChI C OJIOKUPOBKOM CTPOK
Kypcopsi

B TOM ymcsie 3arpockl B qukiie FOR B PL/pgSQL

3anpocsl ¢ PyHKLMAMU PARALLEL UNSAFE

3arpockl B QyHKIUSX,
BbI3BaHHBIX U3 pacrapasiie/leHHOro 3arpoca
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He Ka)K,quI\/ll 3alrpoc MOXET BbIMNO/THATLCA B NMapasiyie/ibHOM pexnme.

He pacnapannenuBatoTcsa 3anpockl, U3MEHsIIoLLME NUn GokupytoLme
faHHble (UPDATE, DELETE, SELECT FOR UPDATE n T. n.).

He pacnapannenuearoTcs 3anpochbl, BbINO/IHEHME KOTOPbIX MOXET ObITb
MPMOCTAHOB/IEHO — 3TO OTHOCUTCSA K 3anpocam B Kypcopax, B TOM yucrie
B uuknax FOR PL/pgSQL.

He pacnapasninenuealoTcsd 3anpochl, cogepxatine QyHKLUN, NOMeYEHHbIe
kak PARALLEL UNSAFE (nomeTkn napasnsie/slbHOCTN paccmaTpuBatoTCs
B TeMe «PYHKLUMN»).

He pacnapannenusaloTcsi 3anpochkl, cogepxalinecs B oyHKLMSX, KOTOpbIe
BbI3bIBAOTCS U3 pacnapasi/ie/sIeHHoro 3anpoca (4Tobbl He AoNyCTUTh
PEKYPCUBHOIO paspacTtaHusi).

YacTb 13 aTUX OrpaHnyYeHnin MOXeT ObITb CHATA B C/IeAYOLNX BEPCUAX
PostgreSQL.

https://postgrespro.ru/docs/postgresgl/16/when-can-parallel-query-be-used




o)) PROFESSIONAL

Tonbko nocnegoBatesibHO Pos{gres

YreHue pe3ynbTaToB 00X Tab/muHbIX BhipaykeHui (CTE)
YreHue pe3y/bTaTOB HepaCKpPbIBaeMbIX T10/]3alPOCOB
OOparrieHnst K BpeMeHHBIM Tabmuam

Bbi30BbI (PyHKIMM PARALLEL RESTRICTED

(DYHKI_II/II/I, HCIIOJ/IB3YOIIKE BJI0KEHHBIE TPDAH3dKIIWMH
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B uenom, yem 60/bLUYIO YaCTb N1aHa yaaeTcs BbINOHUTL NapasiesibHo,
TeM 60/bLUNIA BO3MOXEH adhhbekT. OgHaKo eCcTb psaf onepaunii, Kotopble
He NPenATCTBYIOT pacnapasiiesiMBaHunto naada, Ho caMm MoryT
BbINOIHATLCA TO/ILKO NOC/1eA0BaTe/IbHO B BeAyLLEM Nnpouecce.

K HUM OTHOCATCA:

* YTeHue pe3y/ibTaTtoB 06 MX TabMIMUYHbIX BbipaXeHnit (nog3anpocos
B npegoxeHnn WITH);

* YTeHue pe3y/bTaToB APYrMX HepackpbiBaeMbIX Nog3anpocos (KoTopbie
npencTaBnATCA B nsiaHe ysnamu, Hanpumep, SubPlan);

* obpalleHna Ko BpemMeHHbIM Tabnuuam (Tak Kak OHU A0CTYMHbI TO/IbKO
BeAyLLemy npoeccy);

* BbI30Bbl (PyHKUMIA, NOMeyeHHbIX kak PARALLEL RESTRICTED.

Ecnun B 3anpoce Bbi3blBaeTCA PYHKLUNA, UCMO/b3YIOLLAA BIOXEHHbIE

TpaH3akuun (Hanpumep, pyHkums Ha PL/pgSQL ¢ o6paboTkol

NCKAOYEHWI), 3anpoCc 3aBEPLUMTCS C OLUMOKON. Takne doyHKUUN AOMXKHbI

ObITb NOMeyeHbl Kak PARALLEL RESTRICTED. MNMogpobHee nomMeTku
napanienbHOCTN paccMaTpmBatoTCA B TEME «DYHKLUM».

https://postgrespro.ru/docs/postgresqgl/16/parallel-safety




To/IBKO mOoCjIeI0BaTeIbHbIE OllepPaluu

HexoTopble omeparuy BCerna BHIIOIHSIOTCS II0CTIeI0BATENIbHO, HAallpuMeD, oOpallieHus: K BpeMeHHbIM Tabiuiam.
[ns mprMepa co3maguM BpeMeHHYI0 Tabnuny tmp bookings — konuto Tabnuirer bookings:

=> CREATE TEMP TABLE tmp_bookings AS
SELECT * FROM bookings;

SELECT 2111110

Hcnonb3ys oneparuio o6benuHenus: MEOKeCTB UNION ALL (Ge3 yoaneHusi qy6IuKaToB), 00BEQUHUM PE3YIIbTATHL IBYX
3aIIpOCOB — K OCHOBHOM ¥ BPEMEHHOH TabuIam:

=> EXPLAIN (costs off)

SELECT count(*) FROM bookings
UNION ALL

SELECT count(*) FROM tmp_bookings;

QUERY PLAN
Append
-> Finalize Aggregate
-> Gather
Workers Planned: 2
-> Partial Aggregate
-> Parallel Seq Scan on bookings
-> Aggregate
-> Seq Scan on tmp_bookings
(8 rows)

IauHble U3 Tabnuubl bookings YUTAOTCs MapasieabHo (10 YMOJTYaHHUIO UCIIOIb3YeT s [ABa Ipoliecca), a U3 BpeMeHHOH
Tabmuie tmp bookings — mociegoBaTenbHO.

Ecnu onmepanusi He BBIIIOJIHSETCS IIapasjleflbHO, 9TO He 00513aTeNIbHO O3Ha4YaeT, YTO OHAa B IIPUHITUIIE HE
pacnapauieiuBaeTCsi: BO3MOXKHO, IJIAHUPOBIIKK CUEJI, YTO B JAHHOM CJIy4ae IIOCIEeI0BATENIbHOE BHIIIOJIHEHUE
abdexTuBHee. [Tapamerp debug parallel query mo3BosnsieT IPOBEePUTH, MOXKET JIX Ollepaliysl BHIIOJIHATLCS B ITapasjieIbHOM
pexume.

Bes arperanuu obpamenue K tTabiuie bookings BEIIONIHSETCS IOCIIE[0BATENIbHO:

=> EXPLAIN (costs off)
SELECT * FROM bookings;

QUERY PLAN

Seq Scan on bookings
(1 row)

Ho co BKIIOYEHHEIM TapaMeTPOM MBI BULUM, UTO B IIPUHINIIE ITapaJlyIeILHEIN IIJIaH BO3MOXKEH:
=> SET debug_parallel_query = on;
SET

=> EXPLAIN (costs off)
SELECT * FROM bookings;

QUERY PLAN

Gather
Workers Planned: 1
Single Copy: true
-> Seq Scan on bookings
(4 rows)

HapaMeTp CIIY2KHT TOJIBKO [OJIsI OTJIaOKH. C HUM IIapajijiesibHO€e BBINIOJTHEHUE IIJIaHUPYETCHd, JazKe €CJId OHO He BBEIT'OOHO, U
BCerga HUCIIOJIb3yeT €OUHCTBEHHBIN Impoiecc.

=> RESET debug_parallel_query;
RESET



Parallel Index Scan Q

[MapanienbHOe CKAHUPOBaHWe UH/eKCa
[MTapanienpHOe CKAHUPOBaHHE TOJILKO UHJEKCa
[NTapanienbHOe CKaHMPOBaHUe 10 OUTOBOM KapTe

Yucio pa6quX Irmponeccon
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Parallel Index Scan Pogga’?é“g

CMyCK K INCTY
BbIMNOJTHSIET OAMH
npouecc

14

NHAOEKCHBI AOCTYN TOXE MOXET BbINO/HATLCA B Napas/iefisHoM pexuwve.
3710 nponcxoanT B ABa 3Tana. CHavana BeayLmii NpoLecc cnyckaeTcst ot
KOPHS iepeBa K INCTOBOV CTpaHuLLe.



o)) PROFESSIONAL

Parallel Index Scan Posigres

11 lalo] |6l

NULL
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3aTrem paboune NpoLecchl BbINOHAKT NapasifieslbHoe YTeHUE JINCTOBbIX
CTpaHWL, MHAEKCA, ABUrasiCb MO CMUCKY.

Mpouecc, NPoYMTaBLUNIA MHAEKCHYHO CTPAHULLY, BbINOHAET U YTeHne
Heo6XoANMbIX TabNNYHbIX CTpaHuL,. Mpu 3TOM MOXET NOSYYMTbCA Tak, UTo
OfHY U Ty Xe Tab/IMYHY CTPaHULYy NPoYUTal0T HECKO/IbKO NPOLLeccoB (3TOT
NpUMep nokasaH Ha cnaige: nocneaHsst TabnuyHas cTpaHula cogepxat
CTPOKM, CCbI/IKM Ha KOTOpble BeAyT OT HECKO/bKUX MHAEKCHbIX CTPaHuL,
NPOYNTaHHbIX Pa3HbIMU NpoLeccamm). KoHeYHo, cama cTpaHuua 6yaert
HaxoauTbCcsa B BydpepHOM Kellie B OHOM 3K3eMM/Isipe.



INIapa/uteIbHOE CKAHHPOBaHHE HHIEKCA

B KauecTBe npuMepa apajieIbHOT0 CKaHUPOBAHUS WHAEKC HaleM OOIIyI0 CTOMMOCTE BCEX OPOHUPOBAHUM C KOIaMu,
menbmuMu 400000 (0HU COCTaBNISAIOT IPUMEPHO OJHY YE€TBEPTH OT OOIINEro YUCa):

=> EXPLAIN
SELECT sum(total_amount)
FROM bookings WHERE book_ref < '400000';

QUERY PLAN

Finalize Aggregate (cost=17494.88..17494.89 rows=1 width=32)
-> Gather (cost=17494.66..17494.87 rows=2 width=32)
Workers Planned: 2
-> Partial Aggregate (cost=16494.66..16494.67 rows=1 width=32)
-> Parallel Index Scan using bookings pkey on bookings
(cost=0.43..15923.16 rows=228598 width=6)
Index Cond: (book ref < '400000'::bpchar)

(6 rows)

AHAJIOTUYHEIN [IJIaH MBI y2K€ BHAEJY IIPYU Iapasiie/IbHOM II0CIE0BATEIbHOM CKaHUPOBAHUM, HO B TAaHHOM CJIy4Yae JaHHEIEe
YUTAIOTCS C IIOMOIIIbI0 MHAEeKca y3sioM Parallel Index Scan.

TTosHAst CTOMMOCTH CKJIQABIBAETCS U3 CTOMMOCTEH [OCTyNa K UHAEKCY U K Tabnuiie. O1eHKa CTOMMOCTH UHAEKCHOTO
IOCTyIla He IEeNIUTCS MeXAy IIpolleccaMy, Tak KaK MHIOEKC YUTaeTCs IIPpolieccaMu II0CJIeNoBaTEeIbHO, CTPaHUIla 3a
CTpaHUIEeU:

=> SELECT round(
(relpages / 4.0) * current_setting('random_page cost')::real +
(reltuples / 4.0) * current_setting('cpu_index_tuple_cost')::real +
(reltuples / 4.0) * current_setting('cpu_operator_cost')::real

) AS index_cost

FROM pg_class WHERE relname = 'bookings_pkey';

index cost

3HadyeHueM IapaMeTpa Cpu_operator cost OIleHHMBaeTCs OIlepalusi CPaBHEHHSI 3HAYEHUHU («MEeHBIIe»).

CToMMOCTB focTyma K 1/4 TaGIUYHEIX CTPAHUI] (IIOJeJIEHHBIX MEeXK/y IIPOIleCCaMu) OLleHUBAeTCs aHAJIOTUYHO
I0CJIeNOBaTeIbHOMY CKaHMPOBAHUIO, IOCKOJIBKY CTPOKU GU3UYECKH YIOPSALOoYeHE! 10 book ref:

=> SELECT round(
(relpages / 4.0) * current_setting('seq_page_cost')::real +
(reltuples / 4.0) / 2.4 * current_setting('cpu_tuple_cost')::real
) AS table_cost
FROM pg_class WHERE relname = 'bookings';

table cost



o)) PROFESSIONAL

Parallel Index Only Scan Pos{gres

[2[z] )~ [a]s]5]>[e] o] [s ][] [zz[n] ]

cTpaHuLa ecTb
CTpaHuLbl HET B KapTe BUAMMOCTH,
NpoBepKa He HyXxHa

B KapTe BUAUMOCTH,
nposepka no Tabnuue
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CKaHMpoBaHMe TOMbKO UHAEKCA TOXE MOXET BbIMOMHATLCSA NapasifiesibHoO.
3TO NpoUCXoANT TOYHO Tak Xe, Kak 1 NPy 06bIYHOM UHAEKCHOM
CKaHMpPOBaHUK: BeAyLLUMii NPOLIECC CNYCKAEeTCs OT KOPHS K JINCTOBOIA
CTpaHuue, a 3aTeM pabouyme Npouecchl NnapannesnibHO CKaHMPYHT INCTOBbIE
CTpaHuLbl NHAEKCca, 0b6pallasicb NP HEOBXOAMMOCTU K COOTBETCTBYHOLLIMM

cTpaHuuam Tabnmubl AN NPOBEPKM BUAMMOCTMW.



Hapannenbﬂoe CKaHHPOBaHHE TOJIBKO HHIOEKCa

PaccMOTpUM IIOX0XKUM IpUMep, B KOTOPOM CKaHUPOBAHUE TOJIBKO UHIEKCa BHIIOJIHSIETCS [TapasljieIbHO:

=> EXPLAIN
SELECT count(book_ref)
FROM bookings WHERE book_ref <= '400000';

QUERY PLAN

Finalize Aggregate (cost=13996.88..13996.89 rows=1 width=8)
-> Gather (cost=13996.67..13996.88 rows=2 width=8)
Workers Planned: 2
-> Partial Aggregate (cost=12996.67..12996.68 rows=1 width=8)
-> Parallel Index Only Scan using bookings pkey on bookings
(cost=0.43..12425.17 rows=228598 width=7)
Index Cond: (book ref <= '400000'::bpchar)

(6 rows)

CTOMMOCTB HOCTyIIa K TabuIle 3Mech YYUTHIBAET TOJIBKO 00paboTKy CTPOK, 6€3 BBOZA-BEIBOHA:

=> SELECT round(

(reltuples / 4.0) / 2.4 * current_setting('cpu_tuple_cost')::real
) AS table_cost
FROM pg_class WHERE relname = 'bookings';

table cost

Bxkrnapm namekcHOrO JAOCTYyIIa OCTaeTCsd IIPEeXKHUM.



o)) PROFESSIONAL

Parallel Bitmap Heap Scan  Posggres
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CKaHI/IpOBaHI/Ie no 6utoBou KapTe MOXET BbIMNOJ/IHATLCA Napa/1l/1€/1bHO.

MepBblii 3Tan — CKaHWpPOBaHMe UHAEKCA U NOCTPOeHNe GUTOBOW KapTbl —
BCerga BbINO/IHSAETCS nocneaoBaresibHO BeAyLUM NPOLIECCOM.

A BTOpOi1 aTan — cKkaHMpoBaHue Tabmupbl — BbINO/THAETCA pabounmm
npoueccamu napasnefnibHo. 3TO NPOUCXOANT aHaIOrMYHO NapasifieNlbHOMY
nocnenoBare/ibHOMY CKaHMPOBaHMIO.



INapa/ute1bHOE CKAHHMPOBaHHE 110 OMTOBOM KapTe

[7s1 mocTpoeHUsI GUTOBOY KapTH HaM ITOHaLoOUTCST HOBLIY MHAEKC Ay Tabnunsl bookings:
=> CREATE INDEX ON bookings(total_amount);

CREATE INDEX

CKONIbKO OPOHUPOBAHUY CIeJIaHo 3a [IOC/IeNHuN Mecsl Ha cyMMy o 20 Teicsia B?

=> SELECT bookings.now() - INTERVAL 'l months';

?column?
2017-07-15 18:00:00+03
(1 row)

=> \bind '2017-07-15 18:00:00+03"

=> EXPLAIN (costs off)
SELECT count(*) FROM bookings
WHERE total_amount < 20000 AND book_date > $1;

QUERY PLAN

Finalize Aggregate
-> Gather
Workers Planned: 2
-> Partial Aggregate
-> Parallel Bitmap Heap Scan on bookings
Recheck Cond: (total amount < '20000'::numeric)
Filter: (book date > '2017-07-15 18:00:00+03'::timestamp with time
zone)
-> Bitmap Index Scan on bookings total amount idx
Index Cond: (total amount < '20000'::numeric)
(9 rows)

Bepnymuii mpoijecc CTPOUT OGUTOBYIO KapTy B y3ie Bitmap Index Scan. CkaHUpOBaHME TaOIHUIIEL 10 TIOCTPOEHHON OUTOBOM
KapTe BHIIOJIHSIETCS MapasiesbHo B y3ie Parallel Bitmap Heap Scan.



o)) PROFESSIONAL

Yucno paboumx NnpoueccoB  Posgares

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

eciu pasmep eblbopku < min_parallel_index_scan_size = 512kB

DUKCUPOBAHO

ec yis Tab/MIbl yKa3aH rapameTp XpaHeHus parallel_workers

BoruncnsieTcs 1o dopmyre

1 + | logz(pasmep ebiGopku / min_parallel_index_scan_size) |

Ho He Gosibitie, uem max_parallel_workers_per_gather
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Uncno paboumx npoLeccoB BbiOMpaeTcsa NPUMEPHO Tak Xe, Kak 1 B criyvae
nocnepnoBaresibHOro ckaHnpoBaHus. O6beM AaHHbIX, KOTOPbIN
npegnonaraeTcsa npovnTarb U3 nHaekca (onpeaensiemMblii YNCI0M
MHOEKCHBIX CTPaHWUL), CPaBHMBAETCA CO 3HAYEHNeM napameTpa
min_parallel_index_scan_size (no ymonyaHuio 512kB).

Ecnun B cnyyae nocriegoBatefnibHOro CKaHMpoBaHUA Tabnunubl 06beM gaHHbIX
onpeaenssica pasMepom Bceil Tabnuubl, TO NPU NHAEKCHOM AOCTyne
NJIaHMPOBLLVIK AO/HKEH CNPOrHO3NpOoBaTh, CKOMTIbKO MHAEKCHbBIX CTPaHuL,
OyaeTt npountaHo. Kak MMeHHO 3TO NMPOUCXOANT, pacCMaTpPMBaETCA NO3XKE

B TeMe «ba3oBas cTaTucTuka».

Ecnn pa3mep BbI6OPKN MeHbLLIE, NapasieNbHblii NaH He paccMaTpuBaeTcs
onTMMM3aTopoM. Hanpumep, HUKOraa He 6YAeT BbINOMHATLCS napaniesibHo
[O0CTYMN K OIHOMY 3HAYE€HU0 — B 3TOM C/ly4yae NPOCTO HeYero
pacnapasnenmsaThb.

Ecnu pasmep BbIGOPKN AOCTATOYHO BENK, YACN0 paboumnx npoLeccos
onpegensercs no dpopmysne, ecnm T0/IbKO OHO He yKa3aHO SIBHO
B napameTtpe xpaHeHus parallel_workers Tabnuubl (He nHaekcal).

Uuncno npoueccos B N11060M cnyyae He OyAeT npesbilarb 3HaYeH s
napametpa max_parallel_workers_per_gather.



o)) PROFESSIONAL

Toru Posigres

[MapanyienbHbIe orepalyy UCIob3yI0T pecypchl TIpoljeccopa
B HECKOJIBKUX pabouux rpoiieccax

PostgreSQL BoifensieT paboune rMpoijecchl U3 o0I1ero mysa

Bce MeTo/b1 10CTyIIa MOT'YT PaboTaTh B Iapasie/ibHOM PEXXUME

22



o)) PROFESSIONAL

[1pakTnKa Pos{gres

BhITIO/THUTE 3ar1poC, BHIYUC/ISIONTHI 0011Iee KOJTMUeCTBO
OpOHUPOBAHMM, C pa3/IMYHBIMUA HACTPOMKaMU TJIaHUPOBIIUKA
Y CPaBHUTE T/IaHbI BLITIOJTHEHUS:

1. C HacTpouKaM# MO YMOJTUaHHUIO.

2. 3arpeTuB I0C/eJOBaTe/IbHOe CKAHUPOBAHKe.

3. [JonosHuTeNbHO 3alpeTyB CKaHUPOBaHKe TOJILKO UHJEeKCa.

4. Pa3pemmB BCe MeTO/bI JOCTYyTA, HO OTK/IFOUMB Mapasiie/lbHOCTb.

23

1. Peub npget o 3anpoce

EXPLAIN (costs off)
SELECT count(book_ref) FROM bookings;

2. YcTtaHoBUTe napameTp enable _seqscan B off.
3. YctaHoBuUTe napameTp enable_indexonlyscan B off.

4. BoccTaHOBUTE 3HAYEHUA NapaMeTpPoB Mo YMO/THaHUIO U yCTaHOBUTE
napameTp max_parallel_workers_per_gather B 0.



1. IllzaH 3anmpoca ¢ HaCTPOMKAMH IO YMO/TYAHHIO

=> EXPLAIN (costs off)
SELECT count(book_ref) FROM bookings;

QUERY PLAN

Finalize Aggregate
-> Gather
Workers Planned: 2
-> Partial Aggregate
-> Parallel Seq Scan on bookings
(5 rows)

HapannemaHoe ImociegoBaTesIbHOE CKaHMPOBaHNE OKAa3bkIBaE€TCA Haubosee BBEIT'OOHBIM.
2. 3amnper 1ocjIeg0oBaTe/ILHOI0 CKAaHUPOBaHHUSI

OTtkmoyuM Seq Scan u IIOBTOPUM 3aIIpoc:
=> SET enable_seqscan = off;
SET

=> EXPLAIN (costs off)
SELECT count(book_ref) FROM bookings;

QUERY PLAN

Finalize Aggregate
-> Gather
Workers Planned: 2
-> Partial Aggregate
-> Parallel Index Only Scan using bookings pkey on bookings
(5 rows)

HHOeKCHBIN AOCTYyII Me[jJIeHHEee TaGIMYHOT0, HO B TAHHOM CJIy4dae OOCTATOYHO IIPOCKAHUPOBATEL TOJIBKO MHIEKC.

3. 3anpeT CKaHMPOBAaHHUS TOJIHLKO HHIEKCa

OtkmounM u Index Only Scan:
=> SET enable_indexonlyscan = off;
SET

=> EXPLAIN (costs off)
SELECT count(book_ref) FROM bookings;

QUERY PLAN
Aggregate
-> Seq Scan on bookings

(2 rows)

OcranbHBIE IIapajejibHbIe CII0COOBI IIOJTy4YeHUA OJAaHHBIX OKa3bIBalOTCSA HEBBIIT'OOHBIMH, JIYYIlle BOOOIIe HE MCII0JIh30BaTh
ImapaninenbHOCTh.

4. 3anpeT nmapauieIbHOCTH

COpocuM Bce IapaMeTphl ¥ 3allpeTUM lTapalyiefIbHEE [ITIaHH:
=> RESET ALL;

RESET

=> SET max_parallel_workers_per_gather = 0;

SET

=> EXPLAIN (costs off)
SELECT count(book_ref) FROM bookings;



QUERY PLAN

Aggregate
-> Seq Scan on bookings

(2 rows)
[InaHMpOBMIKK BEIOPAJ IIOCTIef0oBaTeIbHOe CKaHUPOBaHKe KaK CaMBI¥ BEITOOHBIM CII0CO0 IIOIYyYUTh BCE CTPOKU.

MeHnss 3Ha4eHUsT KOHGUTYPALIMOHHEIX TapaMeTPOB, MOXKHO UCCIIeIoBaTh IOBeNeHUe OIITUMU3aTopa: HallpuMeD, [IOHATH,

KaKHe aJilbTePHaTUBHEIE IIJTaHBI OH pacCMaTpHUBall.



