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Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHne maTepunanios Kypca (npeseHTaLmu,
AeMOHCTpaummn) paspeluaetcs 6e3 orpaHuyeHunii. Kommepueckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MMCbMEHHOIO paspeLLeHns KoMmnaHum
Postgres Professional. 3anpeuwjaeTcsi BHeCEHME U3MEHEHUI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHnst 1 NPeASIOKEHNA HanpaBNANTe No aapecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPexXAeHUA 1 YObITKKX, BK/IOYas NoTepto A40X04a, HAHECEHHbIe
NPSAMbIM UN HENPAMBIM, CleunasibHbIM UK CyYaiHbIM UCMO/Ib30BaHMEM
MaTtepuasnioB kypca. KomnaHus Postgres Professional He npegocTtasnser
Kakux-1mbo rapaHTuii Ha matepuasibl Kypca. MaTtepuasnbl Kypca
NPeaocTaB/STCA HA OCHOBE MPUHLUMNA «KakK eCTb» 1 KoMnaHua Postgres
Professional He 06s3aHa nNpeAoCcTaBNATb COMPOBOXAEHME, NMOALEPXKKY,
06GHOB/IEHNSA, pacLUMPEHNA N U3MEHEHNS.



Tembl Pogga’?é%

OO61111e MoAX0/bI K ONITUMU3al[|UU
[TpocToii MpOTOKO/ U 3Tarbl 06paboTKY 3ampoCoB
PacimpeHHbIM TTPOTOKO/

IToapobHee o0 TTAHUPOBAHUN
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[Togxoabl K oNTUMU3aL UK Posgres

Hactpolika nmapameTpoB

TIOZICTPOMKA TOZ, UMEIOLYIOCS Harpy 3Ky
rrobanbHOe BAMSHYE Ha BCIO CUCTEMY
MOHUTOPHHT

OnTrumu3aLus 3anpocoB

yMeHbllIeH’e Harpy3Ku
JIOKaJIbHO€ BO3/leMCTBHe (3arpoC WK HECKO/IBKO 3alpOCOB)
npoduIpoBaHre

JT1a TemMa HaunmHaeT MoAy/ib, NOCBALEHHbIA ONTUMMU3aLUN 3aNpPOCoB.
BoobLe «onTuMmnsauns» — O4YeHb LUMPOKOe NOHATUE; 3a4yMbIBaTbCA 06
onTuMmM3aumm Heo6xoaMMO elLle Ha aTarne NPOEeKTUPOBaHUA CUCTEMbI U
BblboOpa apXmUTekTypbl. Mbl 6yaemM roBopuTb TO/IbKO O TeX paboTtax, KoTopble
BbIMOJTHAOTCA NPU KCNIyaTtaunn yXxe CyL,eCcTBYOLErO NPUIOXeHUs.

MOXHO BbI4e/NTb [Ba OCHOBHbIX NoaxoAa. Nepsbli COCTOMT B TOM, YTOObI
OTCNexmBaTb COCTOAHME CUCTEMbI U A0OMBATLCA TOro, YTOObLI OHAa
crnpasnsnach C MMerLenca Harpy3koi. [1na aToro MOXXHO HacTpavBaTb
napameTpbl CYB/] (OCHOBHbIE M3 KOTOPbLIX paccMarpusaroTca B kypce DBA2
N OTYaCTWN B 3TOM MOAY/NE), a Takke HacTpamsaTb OnepaunoHHY CUCTEMY.
Ecnn HacTponkn He NoMoratoT, NPy TakoM NoAX0oAe OCTaeTCs TO/IbKO
MOZEePHM3MpPOBaTb annaparypy (4To ToXe NnomMoraeT He Bceraa).

[pyroi noaxopd, KOTOPbI B OCHOBHOM Mbl 1 6yAeM paccMaTpusath gasee,
COCTOUT B TOM, YTOObI HEe NpucrnocabnnBaTbCA Mo Harpysky, a yMmeHbLuaTb
ee. «[NonesHas» Harpyska chopmmpyeTca 3anpocamu. Ecnm ygaetcsa Hantu
y3KOe MecTO, TO MOXHO nornpo6osaTb TEM WU UHLIM CNOCO6GOM MOB/MUATL
Ha BbINO/IHEHWNE 3amnpoca 1 NoNyUYnTb TOT Xe pe3y/bTaT, NoTpaTuB MEeHbLLE
pecypcoB. Takoi cnocob aencTByeT 60nee NoKasibHO (Ha OTAE/bHbIN
3anpoc WUau psif 3anpocoB), HO YMEHbLLEHWE Harpy3ku 6/1aronpusitTHO
CKa3blBaeTCsl 1 Ha paboTe BCEN CUCTEMBI.

Mbl HAQYUHEM C TOrO, YTO B AleTansAxX pa3bepemM MexaHW3Mbl BbINOSIHEHWS
3anpocoB, a YXXe Nocsie 3Toro NoroBOPUM 0 TOM, Kak pacnosHaTtb
HeathhekTUBHY PaboTy, 1 0 KOHKPETHbIX Ccrocobax BO3AeincTBUS.



ATanbl 06paboTKM 3anpoca Q OOOOOOOOOOOO

Pa3bop
[TepenvichiBaHue (TpaHCHoOpMAaLIs)
[1naHrpoBaHue (ONTUMU3ALINSA)

Brimmonaenue

CHayasia pacCcMOTpPUM, KaK BbIMO/IHAETCA 3anpoc B NPOCTOM C/yvyae —
Hanpumep, ecnun B psql Hanucatb komaHay SELECT.
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Pas3bop Pos}gres

CUCTEMHBIN
Karasnor

pa3bop [iepeBo
(parse) 3anpoca

TeKcT
3anpoca

O6paboTka 06bIYHOrO 3anpoca BbINOMHAETCA B HECKO/IbKO 3Tanos.
Bo-nepB.blx, 3anpoc pazbupaemcs (parse).

CHavana npon3BoAnNTCA CUHTaKCMYECKUn pa3bop: TEKCT 3anpoca
npencraBnseTcs B BUAe AepeBa — Tak C HUM yaobHee paboTars.

3areM BbINO/HAETCS CEMaHTUYECKNIA aHaNn3, B X04e KOTOPOro
onpefensetcs, Ha KakMe 06bekTbl Bl ccbislaeTcs 3anpoc U ecTb n
y Nonb3oBaTensa JOCTyN K HAM (415 3TOro aHanm3artop 3arnsgbisaeT
B CUCTEMHbIIA KaTasor).
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CunHTakcuyeckum pasoop Pos{gres

SELECT schemaname, tablename
FROM pg_tables

WHERE tableowner = 'postgres'
ORDER BY tablename;

QUERY

| T

TARGETENTRY FROMEXPR SORTGROUPCLAUSE

|

RTE OPEXPR
pg_tables tableowner = 'postgres’

PaccmoTpuM NpocToi Nnpumep: 3anpoc, NpuBeAeHHbI Ha cnaiige.

Ha aTane cMHTaKkcuyeckoro pasbopa B naMaTy 06C/yXMBaKLEro npoLecca
6yaeT NOCTPOEHO AEPEBO, YNPOLLEHHO NMOKa3aHHOE Ha PUCYHKE HUNXe
3anpoca. LiBeTom nokazaHo nprMepHOe COOTBETCTBME YacTel TekcTa
3anpoca 1 y3/10B epeBa.

(RTE — HeoueBnaHoe cokpatleHne ot Range Table Entry. 3tum nmeHem
BHYyTpn PostgreSQL Ha3biBatoTCA TabnuLbl, NoA3anpockl, pesysbrarbl
COeVUHEHNI — MNHbIMKU CNlIoBaMn, HABOpPbI CTPOK, C KOTOPbIMU MOXET
onepuposatb SQL.)

Ecnn nto6onbITHO, TO peasibHOE AepeBO MOXHO YBUAETb, YCTAHOBMB
napameTp debug_print_parse 1 3arnisiHyB B XXypHas1 coobuleHnin cepeepa.
[MpakTN4ecKoro cmbicsia B 3TOM HET (eCnn, KOHEYHO, Bbl HE pa3paboTymk
aapa PostgreSQL).



CemaHTnyeckmn pasoop Pos{gres

SELECT schemaname, tablename
FROM pg_tables

WHERE tableowner = 'postgres'
ORDER BY tablename;

QUERY

|

- 2
TARGETENTRY FROMEXPR SORTGROUPCLAUSE

|

RTE OPEXPR
pg_tables tableowner = 'postgres’

KOHTPO/1b
Joctyna

" oid

pg_tables |----

Ha aTane cemaHTM4Yeckoro pasbopa aHann3aTop CBEPSIETCS C CUCTEMHbIM
KaTasIoroM 1 CBA3bIBaET UMS «pg_tables» ¢ npeacTaBneHnemM, MMELLUM

onpepeneHHbl naeHTudmkarop (oid) B cuctemHoMm katanore. Takxke oyayTt
NMpoBepeHbl Npasa JocTyna K 3ToOMy npeacTaB/ieHnIo.
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[lepenncbiBaHne Posigres

[epeBo nepenncbiBaHne fiepeBo
3anpoca (parse) 3anpoca (rewrite) 3anpoca

Bo-BTOpbIX, 3aMpOC rnepenuckisaemcs, Unu mpaHcgopmupyemcs (rewrite)
C yYeToM npaswusi.

Ba)KHbI YaCTHbIN CAyYai nepenncbiBaHNsa — NoACTaHOBKa TEKCTa 3anpoca
BMECTO MMEHM NpeacTaBfeHns. 3aMmeTM, YTo TEKCT NpeacTaB/eHns OnsiTb
HeobxoauMo pa3obparb, MO3TOMY Mbl HECKO/IBKO ynpoLLaemM, roBops, 4to
nepsble ABa 3Tana NPoOUCXoAAT APYr 3a APYroMm.



[lepenucbiBaHne

QUERY

l//////////f\\\\\\\\\\\\

TARGETENTRY FROMEXPR SORTGROUPCLAUSE

| —

RTE OPEXPR
pg_tables tableowner = 'postgres’

Y
QUERY

‘////////////1

TARGETENTRY FROMEXPR

i\;

JOINEXPR OPEXPR

N c.relkind = 'r'::"char”
\>

JOINEXPR RTE

OPEXPR
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Posygres
SELECT schemaname, tablename
FROM (
SELECT ...

FROM pg_class c
LEFT JOIN pg_namespace n
ON n.oid = c.relnamespace
LEFT JOIN pg_tablespace t
ON t.oid = c.reltablespace
WHERE c.relkind = 'r'::"char"

WHERE tableowner = 'postgres'
ORDER BY tablename;

pg_tablespace t.oid = c.reltablespace

P
OPEXPR
n.oid = c.relnamespace

RTE
pg_class

RTE
pg_namespace

Ha cnaige npuBeaeH 3anpoc ¢ NoAcTaB/IeHHbIM TEKCTOM NpPeacTaB/eHus!
(3TO YCNOBHOCTb: peasibHO B TakOM BUAE 3anpoc He CyLlecTByeT — BCSl
paboTa Nno NepenucbiBaHNIO MPOUCXOANT TOSbKO C AEPEBOM 3anpoca).

Poautenbckuii y3en nogaepesa, COOTBETCTBYIOLLErO Nogsanpocy, — ToT
y3es1, KOTOPbII CCbITAaeTcs Ha 3TO NpeAcTaBneHne. Ha pucyHke B 3TOM
nofiiepeBe XopoLLOo BUAHA APeBOBMAHAs CTPYKTypa 3anpoca.

[lepeBo nocne nepenucbiBaHNA MOXHO YBUAETb B XYypHasie coobLeHuni
cepsepa, ycTtaHoBUB napameTp debug_print_rewritten.
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[ThaHnpoBaHue Posigres

[epeBo nepenncbiBaHne fiepeBo

3anpoca (parse) 3anpoca (rewrite) "] sanpoca

nnaHnpoBaHue

(plan) ‘w

A

nna
3anpoca
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B-TpeTbux, 3anpoc niaHupyemcs (plan).

SQL — geknapaTuBHbIv A3bIK, 1 OANH 3aNpPOC MOXHO BbINOMHUTL PasHbIMY
cnocobamu. MNiaHnpoBLKMK (OH e onTUMMn3aTop) nepebupaeT pasnnyHbie
Crnoco6bl BbINOMIHEHUSA U oueHuBaeT nx. OueHKa JaeTcs Ha OCHOBe
HEKOTOPOI MaTeMaTU4eCcKoin MOAEeNn Ucxoaa n3 nHpopmaumm o6
obpabaTbiBaeMbIX AaHHbIX (CTATUCTUKN).

TOT cnoco6 BbINOMNHEHUS, A1 KOTOPOrO MPOrHO3MPYETCA MUHUMasIbHAsA
CTOMMOCTb, NPeACTaB/ISIETCA B BUAE AepeBa nnaHa.
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[ThaHnpoBaHue Posigres

Sort (cost=19.59..19.59 rows=1 width=128)

Sort Key: c.relname

-> Nested Loop Left Join (cost=0.00..19.58 rows=1 width=128)
Join Filter: (n.oid = c.relnamespace)
-> Seq Scan on pg_class ¢ (cost=0.00..18.44 rows=1 width=72)

Filter: ((relkind = 'r'::"char") AND
(pg_get_userbyid(relowner) = 'postgres'::name))

-> Seq Scan on pg_namespace n (cost=0.00..1.06 rows=6 width=68)

PLANNEDSTMT

///////////l

TARGETENTRY NESTLOOP

/\»
TARGETENTRY SEQSCAN SEQSCAN OPEXPR

pg_class pg_namespace n.oid = c.relnamespace

v
OPEXPR

c.relkind = 'r'::"char”
pg_get_userbyid(relowner) = 'postgres'::name

11

Ha cnaige npusefeH npyMmep gepesa nnaHa, Kotopoe npencrasnser
Ccnoco6 BbINO/IHEHUS 3anpoca.

3necb onepauum Seq Scan — 3T0 YUTeHME COOTBETCTBYHOLNX Tabnumu,

a Nested Loop — cnocob coegnHeHus aByx Tabnuy,. B Buae Tekcta Ha
cnainge npvBefeH nnaH BbINO/IHEHMS B TOM BUAE, KakK ero nokasbiBaet
komaHga EXPLAIN. Mogpo6Ho 0 meTofgax Aoctyna K gaHHbIM, O cnocobax
coeguHeHuna n 06 EXPLAIN mbl 6yaem roBopuTb B CrIe4yOLWmUX TeMax.

[Mloka MeeT CMbICN O6paTI/ITb BHMMaHME Ha ABa MOMEHTA.

- N3 Tpex T1abnumL, 0CTasioChb TO/LKO ABe: NIaHNPOBLLMK CO0bpasns, YTo ogHa
N3 TabNUL, He HYy)XXHa A1 NOyYeHus pesysbrara u ee MOXHO
6e360/1e3HEHHO yAaNUTb U3 AepeBa naHa,

- KaKapblil y3en gepeBa cHabxeH nHopmauuein o npegnonaraemMom yncrie
CTPOK (rows) 1 0 ctommocTu (cost).

[Na nHTepecyLWnXca — yBUAETb «HACTOSALLLEE» AePeBO M1aHa MOXHO,
ycTaHOBMB napameTtp debug_print_plan.
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BbinosiHeHne Posigres

[epeBo nepenncbiBaHne [iepeBo

3anpoca (parse) 3anpoca (rewrite) "] sanpoca

naaHMpoBaHne
(plan)

h /
peaynuTar [« BbIlNOJ/IHEHNE nnax
(execute) 3anpoca

12

B-ueTBepThbIX, 3aMpocC BbIMo/IHsemcs (execute) B COOTBETCTBUK
C BblOPaHHbLIM NIAHOM, U pe3y/bTaT BO3BPALLLAETCs K/UEHTY.

https://postgrespro.ru/docs/postgresqgl/13/query-path
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BbinosiHeHne Posigres

Kongeiiep

00xof iepeBa OT KOPHSI BHU3
JlaHHbIe TIepeJjaloTCsl HaBepX — 0 Mepe MOCTYTI/IeHHs] UK BCe Cpasy

JocTyI K JaHHbIM

yTeHue Ta6JII/IL[, NH/EKCOB

CoenuHeHUs SORT

c.relname

BCer/ia MornapHo |
A4
Bd)KEH IOPAA0K NESTLOOP
n.oid = c.relnamespace

&« a K aHHbIM

SEQSCAN SEQSCAN
pg_class pg_namespace
c.relkind ='r AND
pg_get_userbyid(relowner) = 'postgres’
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Ha atane BbINo/IHEHMA AepeBo nnaHa (Ha cnarje OHO nepeprcoBaHo Tak,
4yTOObI NOKa3aTb TO/IbKO CaMO€e OCHOBHOE) paboTaeT Kak KoHBelep.

BbinosHeHne Ha4YMHaeTCcs ¢ KOpHS AepeBa. KopHeBoi y3en (B Halem
cny4yae 310 onepaunsa coptupoBkn SORT) obpalaeTtca 3a gaHHbIMU

K H/KeCTOsALWEeMY y3/1y; NoMy4nB AaHHble, OH BbINOSTHAET CBOK paboTy
(COpTMPOBKY) 1 OTAAeT AaHHble HaBepX (TO eCTb K/INEHTY).

HekoTtopsble y3nbl (Kak NESTLOOP Ha pyCyHKe) coeqMHAT AaHHble,
NO/TIy4YeHHble M3 pasHbIX MCTOYHMKOB. 3A€eCb y3en obpallaercsa no oyepeau
K ABYM O0OYepHUM y3nam (coefuHeHne Bcerga ocyLwecTB/IAeTCs nonapHo)
N, NOIYYMB OT HUX CTPOKU, COEAMNHSAET NX U BO3BpaLlaeT HaBepX (TO eCcTb
y3/1y COPTUPOBKN).

[1Ba HMXHNX y3/1a NnpeactaBnaoT obpauleHne K Tabnuue 3a gaHHbIMU. OHU
4ynTalT CTPOKM N3 COOTBETCTBYIOLWMX Tabnny, 1 oTaaroT HaBepx (TO ecTb
Y371y coefuHEHNS).

HekoTopble y3nbl MOrYT BEPHYTb pe3ynbTart, TO/IbKO MNO/yyYnB oT
HKECTOALLMX Y3N10B BCe AaHHble. K Taknm y3n1am OTHOCUTCA COPTUPOBKA —
Hesb38 OTCOPTUPOBAaTb HEMOJIHYIO BbIOOPKY. [pyrne y3sibl MoryT
BO3BpaLlaTb AaHHble N0 Mepe NocTynneHus. Hanpuvep, A0CTyn K AaHHbIM
C NOMOLLbIO YTEHNSA TabnmLbl MOXET OTAaBaTb HaBepPX AaHHble No mepe
4yTeHns (3TO NO3BO/ISAET ObICTPO NOMYYNTL MNEPBYIO YaCTb pesysbTarta —
Hanpumep, 419 CTPaHUYHOro OTobpaxeHus Ha BeG-CTpaHuLe).

UTo6bl pa3obpatbCs C N/iaHaMu BbINOMHEHUS, HY>XXHO NOHATL, Kakue
CYLLEeCTBYIOT METO/bl AOCTYNA K IaHHbIM, Kakne eCTb CNocobbl COeANHEHMS
3TUX AAaHHbIX, U MOCMOTPETb HEKOTOPbIE APYr1e onepawumu.



IIpocToi MPOTOKOII

TIpocToi MPOTOKOJI 3aIpOCOB IPUMEHSIETCSI, KOTa Ha CepBep OTIIpaBiseTcs onepaTtop U, ecnu 9To SELECT unu koMaHpa C
dpazoit RETURNING, MBI oKHlaeM IIOJIydeHHe BCeX CTPOK pe3ynbraTa. Hanpumep:

=> SELECT model FROM aircrafts WHERE aircraft_code = '773';

bouHr 777-300
(1 row)

YcraHoBUM apaMeTphl, KOTOPHE ITOKaXyT IPUMePHOe BpeMsi BBIIIOJIHEHUS 3TalloB 00paboTKHU 3ampoca:
=> ALTER SYSTEM SET log_parser_stats = on;

ALTER SYSTEM

=> ALTER SYSTEM SET log_planner_stats = on;

ALTER SYSTEM

=> ALTER SYSTEM SET log_executor_stats = on;

ALTER SYSTEM

=> SELECT pg_reload_conf();

pg reload conf

OO6BIYHEIN YIOOHEIN CIIOCO0 Y3HATHh BPpEMsI BEIIIOJIHEHUS U BpeMs ITaHupoBaHus — KomaHfa EXPLAIN ANALYZE. Ee
OCHOBHOE Ha3HaudeHUe — I0Ka3aTh IVIaH BEIIIOJIHEHUs 3alpoca, HO O IIJlaHe KaK TaKOBOM MHI OyfieM rOBOPHUTH Io3xke. [Toka
o6paTuTe BHUMaHUe Ha [iBe IOCJIelHUe CTPOKU:

=> EXPLAIN (analyze, costs off, timing off)
SELECT * FROM ticket_flights;

QUERY PLAN
Seq Scan on ticket flights (actual rows=8391852 loops=1)
Planning Time: 0.118 ms
Execution Time: 932.233 ms
(3 rows)

Brnaropgaps ycTaHOBJIEHHEIM HaMU IlapaMeTpaM, U3 XKypHaJjla COOOIIeHUI MOXKHO IIOJy4YUTh 60Jlee IOAPOOHYI0
nHpOPMaIuIo, X0Ts: 0OBIYHO 3TO U He TpebyeTcsi. BriBeieM ToNbKO OCHOBHEIE MGPH (elapsed):

postgres$ tail -n 50 /var/log/postgresql/postgresql-13-main.log | egrep 'LOG: |elapsed’

2023-06-28 19:53:20.955 MSK [5918] postgres@demo LOG: PARSE ANALYSIS STATISTICS

! 0.000000 s user, 0.000088 s system, 0.000088 s elapsed
2023-06-28 19:53:20.955 MSK [5918] postgres@demo LOG: REWRITER STATISTICS

! 0.000000 s user, 0.000001 s system, 0.000000 s elapsed
2023-06-28 19:53:20.955 MSK [5918] postgres@demo LOG: PLANNER STATISTICS

! 0.000000 s user, 0.000106 s system, 0.000107 s elapsed
2023-06-28 19:53:21.888 MSK [5918] postgres@demo LOG: EXECUTOR STATISTICS

! 0.472731 s user, 0.213056 s system, 0.932805 s elapsed

Pa3sHbie criocoOnt HU3MepPEeHUsi BEIAAIT HECKOJIBKO OTJIIMYaloIuecs: pe3yJIbTaTh.
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JIT-komnnnayna Pos{gres

Komnunsiiusi yacTu 3arpoCcoB B UCXOHBIN KOJ

BbIUMCJ/IEHME BbIpaKeHU B nipegyiokeHn WHERE
BBIUMCJIeHHS 1]efieBoro crivcka BoipakeHui (SELECT)
arperarsl 4 IpOeKLr

[Tpeobpa3oBaHue BepCHii CTPOK

repeHoC BepCUi CTPOK C AWCKa B pa3BepHyTOe Mpe/iCTaB/ieHre B MaMsTu

15

AnHamunyeckan komnunaumsa JIT (just-in-time, «TOYHO B HY)KHOE BPeMs»)
MCNOJIb3yeTCa ANA KOMNUNALMU KoAa Uiv ero oparMeHToB B MOMEHT
BbIMO/IHEHMSA NPOrpamMmMbl. ITa TEXHOOMNA NO3BOJIAET YCKOPUTL
BbIMOJIHEHNE UHTEPNPETUPYEMOTO KOAA U UCNOSb3YeTCA BO MHOTUX
cucrtemax.

B PostgreSQL ¢ nomoubto JIT-KOMNUNALUM MOXHO CKOMMUINPOBATbL YacTb
Kofa, KOTOpbIA BbIMNOHAETCA Npu paboTe 3anpocoB SQL. Ana atoro
PostgreSQL gomkeH 6bITb COb6paH ¢ nogaepxkon LLVM.

JIT-KoMmnNunauusa nydiie nogxoguT oNa ANTENbHbIX, Harpy>XaroLmx
npoLeccop aHasINTUYeCcKnx 3anpocos. [na kopoTkux OLTP-3anpocoB
HaknagHble pacxogbl Ha JIT-koMNUNAauMK MOryT NpeBbllaTbh BpemA
BbINOJ/IHEHUA cCaMKX 3anpoCcoB.

Brivate Ha JIT-KOMOUMALUNIO MOXHO C NMOMOLLIbIO KOHUIypauoHHbIX
napameTpoB. ECTb HECKO/IbKO ONTUMU3aLUnid, cBA3aHHbIX C JIT;, OHK
BK/1KOYAKOTCA, TO/ILKO eC/i CTOMMOCTbL 3anpoca npesBbIWaeT ykasaHHoe B
COOTBETCTBYIOLLNX NapamMeTpax rpaHNyHoe 3HayeHue.

https://postgrespro.ru/docs/postgresqgl/13/jit-reason




JIT-KoMOuIsanus

ITo ymomnuanumoo JIT-koMIUISnMsS BKIIOYEHa:

=> SHOW jit;

on
(1 row)

BrImonHUM 3anpoc, pacCUYUTHIBAIONIMY 3HaYeHUe YKCiIa I1. B 3anpoce aKTUBHO UCIOIL3YIOTCST BEIUHMCIIeHUs, KoTophle JIT MoxeT
ONTUMU3UPOBATh:

=> WITH pi AS (
SELECT random() x, random() y
FROM generate_series(1,10000000)
)
SELECT 4*sum(1-floor(x*x+y*y))/count(*) val FROM pi;

3.1420692
(1 row)

Komanpa EXPLAIN ANALYZE nokaxeT nogpo6Hyi0 nHGOPMAaInio 0 ToOM, Kakue ontumMusaimu JIT cpaboranu:

=> EXPLAIN (analyze, timing off)
WITH pi AS (
SELECT random() x, random() y
FROM generate_series(1,10000000)
)
SELECT 4*sum(1-floor(x*x+y*y))/count(*) val FROM pi;

QUERY PLAN

Aggregate (cost=525000.00..525000.02 rows=1 width=8) (actual rows=1 loops=1)

CTE pi

-> Function Scan on generate series (cost=0.00..150000.00 rows=10000000 width=16) (actual rows=10000000 loops=1)

-> CTE Scan on pi (cost=0.00..200000.00 rows=10000000 width=16) (actual rows=10000000 loops=1)
Planning Time: 0.059 ms
JIT:

Functions: 6

Options: Inlining true, Optimization true, Expressions true, Deforming true
Execution Time: 3593.511 ms
(9 rows)

Briknouum JIT-KOMOUIAINAIO ¥ HOBTOPUM 3aIpOC:
=> SET jit = off;
SET

=> EXPLAIN (analyze, timing off)
WITH pi AS (
SELECT random() x, random() y
FROM generate_series(1,10000000)
)
SELECT 4*sum(1-floor(x*x+y*y))/count(*) val FROM pi;

QUERY PLAN

Aggregate (cost=525000.00..525000.02 rows=1 width=8) (actual rows=1 loops=1)

CTE pi

-> Function Scan on generate series (cost=0.00..150000.00 rows=10000000 width=16) (actual rows=10000000 loops=1)

-> CTE Scan on pi (cost=0.00..200000.00 rows=10000000 width=16) (actual rows=10000000 loops=1)
Planning Time: 0.058 ms
Execution Time: 3921.566 ms
(6 rows)

BpeMS[ BBIIIOJTHEHHUS 3alIpoCa HEMHOI'O YBEJINYHUBAETCs.

B pamMkax Kypca MbI He 6yneM moapoGHO paccMaTpuBaTh onTuMmusanuu JIT. YTo6s coobueHust o JIT-KOMIUISIUY He 3aTrPOMOKAATIA
TIJTAaHBI 3aIIPOCOB, B AajbHEHIuX geMoHcTpanusax JIT oTkmogen.

=> SET jit = off;

SET






PaclUMpeHHbIV NPOTOKO/ Sgres

YTouHeHHe cxeMbl 06pabOTKM 3arpoca
[ToaroroB/ieHHBIE OTEPATOPHI

Kypcopsi
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PostgreSQL Takxe npeaycMaTpuBaeT paclUMpeHHbIi MPOTOKO 3anpoCcoB.
Ha npakTuke 310 03Ha4aeT BO3MOXHOCTb 1CMO/b30BaHUSA NOArOTOB/IEHHbIX

onepaTopoB 1 KypCOpOB.



o)) PROFESSIONAL

[TpocTON NPOTOKO/ Pos{gres

CUCTEMHBIN
karasnor

TekcT pa3bop Aepeso nepenncbiBaHne | Aepeso
3anpoca (pafse) 3anpoca (revvnte) 3anpoca

nnaHnpoBaHue

(plan) ‘w

h /
peaynuTar [« BbIlNOJ/IHEHNE nnax
(execute) 3anpoca
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Ha cnalige noBTOpHO NpuBeAeHa nosiHas cxema 06paboTKu 3anpocoB No
MPOCTOMY NPOTOKO/1Y, KOTOPYIO Mbl YXKe PacCMOTPenu.
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PacLlUnpeHHbIN MPOTOKOJ Pos{gres

CUCTEMHBIN
karasnor ‘lﬂiﬁiﬂE"

30BaHHbIN pa3bop nepenncbiBaHne

TeKCT (parse) (rewrite)
3anpoca

napameTpu-

fepeso
3anpoca

fepeso
3anpoca

nnaHnpoBaHue

~ (plan
BbINO/IHEHNE S (plan)
(execute) napameTpoB
Y Y
qacmﬁl BbINO/IHEHME ﬁ”“b""

< nna
pesynbrar (execute) sanpoca

KypCOPbI
TIOJTOTOBJ/IEHHbBIE OTIEPATOPhI
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PacLUMpeHHbI NPOTOKO/ NO3BO/SET 60/ee AeTaslbHO YyNpaBnsATb
06paboTKoi 3anpoca.

Bo-nepBbIX, 3anpoc MOXeT 6bITb 10020MOB/EH. [ANA 3TOT0 KNNEHT
nepegaeT 3anpoc cepsepy (BO3MOXHO, B NapaMeTpu3oBaHHOM BUE),

a cepBep BbINOMHSET pa36op 1 NepenncbiBaHe Y COXPaHsieT
NoAroToB/IEHHOE AEPEBO 3anpoca B /I0Ka/bHY0 NaMsaTb 06CYXMBaIOLLETO
npotecca.

UTOGb! BbIMNOMHUTL NOArOTOBMEHHbIN 3aNPOC, KNMEHT Ha3bIBAET €ro MMs U
yKa3blBaeT KOHKPETHble 3HaUeHUss napameTpoB. CepBep NiaHupyeT 3anpoc
NCXOAs U3 NepelaHHbIX NapamMeTPoB 1 BbINOSHSET €ro.

3a cyeT nNoAroToBKM yaaeTca nsbexarb NOBTOPHOIoO pasbopa u
nepenncbiBaHMA O4HOIO 1 TOrO Xe 3anpoca, ec/in OH BbINOSIHAETCS B O4HOM
ceaHce HeoJHOKpaTHo.

Bo-BTOpPbIX, MOXHO MCMNO/b30BaTb KYpPCcopbl. MexaHn3M KypcopoB No3BO/sET
nosyyarb pes3ynbTar BbIMNO/IHEHMS 3anpoca He BeCb cpasy, a NoCTPOYHO.
NHdhopmanms 06 OTKPbITOM Kypcope Takke XpaHUTCA B JIOKa/IbHON NamMATn
obcnyxmnsaroulero npouecca.

https://postgrespro.ru/docs/postgresgl/13/protocol-flow#PROTOCOL-FLOW-
EXT-QUERY
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PacLlUnpeHHbIN MPOTOKOJ Pos{gres

CUCTEMHBIN
karasnor

napameTpu-

30BaHHbI pasbop fepeso nepenuncbiBaHne > flepeso
TekcT (parse) 3anpoca (rewrite) 3anpoca
3anpoca
nnaHnpoBaHue
BbINO/HEHWE (plan)
(execute)
Y

o6Luii
nnaH
3anpoca

BbINOJ/IHEHWE
(execute)

YacTUYHbIN
pesynbrar

KypCOPbI
TIOJTOTOBJ/IEHHbBIE OTIEPATOPhI

npuBs3ka
napaMeTpoB
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Ecnv 3anpoc He nmeeT napamMeTpoB, CEPBEPY HET CMbIC/1A
nepensaHupoBaTh 3anpoc Npu KaxaoMm BbiNo/IHEHUN. B aTOM cnyyae oH
cpasy 3anoMmnHaeT o6uWmii (generic) nnaH BbINO/HEHUS. DTO MNO3BOJISET eLe
60/1blLEe 3KOHOMUTb PEeCcypChbl.

Ecnn xe 3anpoc nmeeT napamMmeTpbl, TO CEPBEP MOXET NEPENTN Ha 06LLNIA
nnaH, ecnn CoYTeT, YTO B CPeAHEM OH MOyHaeTCs He XYXXe YaCTHbIX
nnaHos. MNogpobHee 0 TOM, B Kaknx criydasix NpoucxoguT rnepeknveHmne,
roBoputcs B TeMe «CTaTucTmka».

ECTb 1 elle oanH NoBoA, UCMO/b30BaTb NOArOTOB/IEHHbLIE ONepaTopbl:
rapaHTupoBartb 6e30nacHOCTb OT BHeApeHnsa SQL-koaa, ecnu BxogHble
[AaHHble 414 3anpoca noslyyeHbl U3 HEHaAeXHOro NCTOYHMNKa (Hanpumep,
13 Nosis BBOAa Ha Beb-thopme).



ITogroroB/I€eHHbIE OIEPATOPHI

Co3pmafuM MOATOTOBIIEHHEIN OIIEPATOP C IapaMeTPoM IJis 3aIpoca:

=> PREPARE model(varchar) AS
SELECT model FROM aircrafts WHERE aircraft_code = $1;

PREPARE
Termeps MBI MOXKEM BEI3BIBATH OIIEPATOP 110 UMEHH:

=> EXECUTE model('773");

bouHr 777-300
(1 row)

=> EXECUTE model('763"');

bouHr 767-300
(1 row)

Bce noprorosnesHbIE OIIepaTOpEl MOZXKHO YBUETH B IIPENCTABIIEHUN:

=> SELECT * FROM pg_prepared_statements \gx

[ RECORD 1 J---dbmmmmmmmm oo oo e o e

name | model

statement | PREPARE model(varchar) AS +
| SELECT model FROM aircrafts WHERE aircraft_code = $1;

prepare_ time | 2023-06-28 19:53:33.859486+03

parameter_types | {"character varying"}

from sql | t

Ecnu mogroToBIEHHEIH onepaTop O0JIbllle HE HY?KEH, eT0 MOXKHO ynanuTh komaunoii DEALLOCATE, Ho B m0060M ciydae
oIepaTop IpoIafeT IIPU 3aBEPIIEHUN CeaHca.

=> \c
You are now connected to database "demo" as user "postgres".
=> SELECT * FROM pg_prepared_statements;

name | statement | prepare time | parameter types | from sql

(0 rows)

Komanpnst PREPARE, EXECUTE, DEALLOCATE — xomaHnsl SQL. KnueHTH Ha OPYTrux sS3bIKax IporpaMMUpPOBaHus OynyT
HCIIOJIb30BAThH ONlEpally, OIIpeelIeHHEIE B COOTBETCTBYIOIIEM npaiiBepe. Ho nio60i gpaiiBep MCIONL3YET ONUH U TOT Ke
TIPOTOKOJI IJIs B3aUMOMENCTBUS C CEPBEPOM.

Kypcopsl
KprOpr AT BO3MOZKHOCTH HOCTpO‘IHOﬁ O6paﬁOTKI/I pe3ynbTarta. OHH 4acTo HCIIOJIB3YIOTCA B IIPUJIOKEHUAX U UMEIOT
0COOEHHOCTH, CBSI3aHHLIE C ONITUMU3ALEH.

Ha SQL ucnonb3oBaHre KypCOPOB MOKHO IIPOAEMOHCTPHUPOBATH CilefyiomuM obpa3om. O6bsaBisieM Kypcop (IIpK 9TOM OH
cpasy ke OTKPLIBaeTCsI) U BRIOUpaeM IIePBYIO CTPOKY:

=> BEGIN;

BEGIN

=> DECLARE c CURSOR FOR SELECT * FROM aircrafts;
DECLARE CURSOR

=> FETCH c;



YuTaeM BTOPYIO CTPOKY Pe3yJibTaTa U 3aKpPEIBaeM OTKPHITHI KypPCOp (KypCcop 3aKpOETCs M aBTOMATUUYECKH 10 OKOHYAHUU
TpPaH3aKI[UN):

=> FETCH c;

aircraft code | model | range
_______________ o T ey,
763 | BouHr 767-300 | 7900
(1 row)

=> CLOSE c;

CLOSE CURSOR
=> COMMIT;

COMMIT



[Moapo6Hee 0 njaHUPoOBaHUN Q

[Iporjecc yiaHUpoBaHUS
OueHKa KapWHa/IbHOCTH
OrneHKa CTOMMOCTH

Bbi60p Haumyuliiero rjiaHa
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MnaHnpoBaHWe 3anpoca — O4YeHb BaXKHbIN 1 1O0CTATOUYHO C/OXHbIA aTan,
MNO3TOMY OCTAHOBMMCSI HA HEM NoApPOGHee.
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[1pouecc nnaHUpoBaHUS Pos}gres

CraTtucTHKa

AdHHbIE O pa3Mepe Ta6J'II/IL[ M pacripenejieHU JdHHbIX

O1jeHKa Kap/IMHa/IbHOCTU

Ce/leKTUBHOCTD YCI0BUI — /107151 BHIOWPaeMbIX CTPOK,
Kap/IMHAIbHOCTh — WUTOTOBOE YMCJIO CTPOK

JJisl pacueTa TpebyeTcsi CTaTUCTHUKA

OneHKa CTOMMOCTH

B TIEPBYIO OUepe/b 3aBUCUT OT THIIA y3/1a U Urc/ia 00pabaThiBaeMbIX CTPOK

[Tepe6op 1/1aHOB ONTUMU3aTOPOM

BbI6I/IpEIETCH I/IaH C HaUMeHbIIIe CTOMMOCTbIO

23

OI'ITI/IMI/IBaTOp nepe6|/|paeT BCEBO3MOXHbI€ MJ/1aHbl BbIMO/ITHEHUA, OLLlEHNBaAET
UXn Bbl6l/|paeT nNaH C HAMMEHbLLIEN CTOMMOCTbIO.

UT06bI OLLEHNTb CTOMMOCTb Y3/1a, HY)KHO 3HaTb TUM 3TOrO y3/a (NOHATHO,
YTO CTOMMOCTb YTEHUSA AaHHbIX HANPAMYH U3 TabNULbl N C MOMOLLbHO
NHAeKca byaeT oTmyaTbes) U 06bemM obpabarbiBaeMbIX 3TUM Y3/10M
[AaHHbIX.

[nsa oueHkn ob6bemMa AaHHbIX BaXKHbI ABa MNOHATUSA:
- KapOuHa/lbHOCMb — 00LLEee YNCNO CTPOK;
- ce/lIeKmuBHOCMb — [0NA CTPOK, 0TOMpaembIxX ycroBuammu (Npegukaramm).

[NA oUeHKM CeNnekTUBHOCTU U KapANHaSIbHOCTN HaZ0, B CBOKO ovepenb,
MMETb CBeAEHNS O AaHHbIX: pa3smMep Tabnuy, pacnpeneneHme gaHHbIX no
crtonéuam.

Taknm 06pas3om, B UTOre BCe CBOAUTCA K crmamucmuke — NHdhopmaLnn,
cobupaemMoin 1 06HOB/IIEMON NPOLLECCOM aBTOaHasM3a UIn KomaHaoM
ANALYZE.

Ecnn kapgnHasibHOCTb OLeHeHa NpaBuibHO, TO U CTOUMOCTb OObIYHO
paccynTbiBaeTCs A0BO/IbHO TOYHO. OCHOBHbIE OLLIMOKM onTUMM3aTopa
CBSi3aHbl MIMEHHO C HEeNnpaBW/IbHON OLEHKOWN KapANHaIbHOCTU. DTO MOXET
MPOMCXOOUTb N3-3a HeaZeKBaTHOM CTaTUCTUKN, HEBO3MOXHOCTU ee
NCNONb30BaHNA NN HECOBEPLUEHCTBA MOAESEN, Nexallnx B OCHOBe
ontummsaropa. O6 aTom Mbl 6yaem roBopuTtb nogpobHee.
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OueHKa KapanHa/IbHOCTH Posigres

KapauHanbHOCTb MeTO/la OCTyTa

FOWSA where cond = FOWSA * S€lcond

KapayHanbHOCTb COeZIuHeHusI

FOWSA join B on cond = FOWSA * FOWSB * selcond

SORT rows =1
c.relname

A\J

NESTLOOP rows 4L
n.oid = c.relnamespace

sel =0.1429"
N

SEQSCAN | [9/°=l

- ,"‘\
rows =1
SEQSCAN sel =70.0025
pg_class Pg_namespace
c.relkind = 'r AND
pg_get_userbyid(relowner) = 'postgres’
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OUEHKY KapAnHaNIbHOCTX YA06HO paccmaTpuBaTh Kak peKypCUBHBbII
npouecc. YTobbl OLEeHNTb KapAMHa/IbHOCTb Y3/1a, Haflo cCHaYana OLEeHUTb
KapAnHa/IbHOCTW [I0YEPHUX Y3M0B, a 3aTeM — 3Hasl TN y31a — BbIYUC/IUTb
Ha UX OCHOBE KapAWHa/IbHOCTb CaMoro y3na.

Takum o6pa3oM, cHavYasia MOXHO paccunTaTb KapAnUHaIbHOCTU INCTOBbLIX
Y3/10B, B KOTOPbIX HAXOAATCS METOAb! A0CTYNa K AAaHHbLIM. 15 3TOro Ham
HY)XXHO 3HaTb pa3mep Tab/nLbl U CENEKTUBHOCTb YC/IOBUIA, HATOXKEHHbIX
Ha Hee. Kak KOHKPETHO 3TO AenaeTcsl, Mbl PACCMOTPUM MO3XeE.

[Moka OTMETMM, YTO JOCTATOYHO YMETb OLIEHNBATbL CE/TIEKTUBHOCTb NPOCThIX
YC/I0BUIA, & CENEKTUBHOCTb YC/IOBUIA, COCTAB/IEHHbIX C MOMOLLbIO
JIOTUYECKMIA onepavluii, paccunTbIBaOTCA MO NPOCTbIM hopmynam:

Selxandy = selx - sely;  selxory=1—(1—sel) (1 - sely)

CnepnyeT yunTbiBaTb, YTO 3TW hOPMY bl NPeAnoaraT He3asUCUMOCMb
NnpeavkaToB. B cnyyae KoppennmpoBaHHbIX NPeanKaToB Takasi oLieHka byaet
HETOUHOI (€€ MOXHO Y/YYLUNTb C NMOMOLLI PaCLUMPEHHO CTaTUCTUKN).

3arem MOXHO paccunTatb KapAnHaNbHOCTU coeanHeHuiA. KapamHanbHOCTK
coenHsIeMbIX HAB0POB [laHHbIX HaM YXXe U3BECTHbI, OCTa/I0Ch OLEHUTb
CeNeKTUBHOCTb YCN0BUIA coeauHeHust. Moka 6yaem NpocTo cunTaTb, UTO 3TO
KakK-TO BO3MOXHO.

AHaNOrM4YHO MOXHO NOCTYNUTb U C APYrMMK y3niamu, Hanpumep,
C CopTnpoBKamMun nian arperalnamMmn.

BaXHO OTMETUTb, YTO OLIMOKa pacyeTa KapanHanbHOCTW, BO3HMKLLIASNA
B HUXXHUX y3nax, 6yAeT pacnpocTpaHsiTbCS Bbllle, MPUBOAS B UTore
K HEBEPHOIi OLEeHKEe U BbIOOPY HeyJa4yHOoro nnaHa.
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OueHKa CTOMMOCTW Pos{gres

BbruncsieTcss Ha OCHOBe MaTemMaTrrhyeCKUX MOAEHEﬁ

cost = costa + ZCOStaoqepHueyMblA

I1Be KOMITOHEHThI

noo2omoeumenbHast pa6oma .. No/slyyeHue secex CmpoK

SORT  fOWs=l--o -
GrEnEmE cost =18.87.:.18.87
: 2o 88

\
NESTLOOP rows =1
n.oid = c.relnamespace

sel =01429 i
cost =0.00.:18.86

-

rows =1 i rows =7
SEQSCAN sel =0.0025__J. SEQSCAN | 5"

pg_class cost =0.00 .(17.65) _Pg_namespace | .o — (00 (1.10;
c.relkind = 'r AND R
pg_get_userbyid(relowner) = 'postgres’
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Tenepb paccMoTPUM O6LLIMIA NPOLLECC OLIEHKM CTOMMOCTU. OH Takxke
PEKYPCUBEH N0 CBOei npupoge. YTobbl paccumtatb CTOMMOCTb NoAAEepPeBa,
cHauana Ha/l0 BblUYMC/IMTb CTOMMOCTU I0YEPHUX Y3/10B U C/IOXUTb KX,

a 3aTem [06aBuTb CTOMMOCTb CAMOro Y3/a.

CTtonmocTb paboTbl y3/1a onpenensercsa Ha OCHOBe MaremMaTnyecKom
MOAE/N, 3a/10KEHHOIN B NSIaHNPOBLLMK, C YYETOM OLEHKKN Yncna
obpabarbiBaeMbIX CTPOK (KOTOpas yXe paccumtaHa).

CTOMMOCTb COCTOUT M3 ABYX KOMMOHEHT, OLLEeHNBAEMbIX OTAE/BLHO.
[MepBasd — CTOMMOCTb NOArOTOBUTENIbLHOW PaboThbl (Hada/ibHas
CMOoOUMOCMb), BTOpasi — CTOMMOCTb MOJTy4EHUSI BCEX CTPOK BbIGOPKU
(monHass cmoumocme).

HekoTopble onepauum He TPeOYyHT HUKAKOM NOAroTOBKU; y Takux y3/10B
HayanbHasi CTOMMOCTb ByAeT paBHa Hy/Io.

Apyrne onepauun, HA060pPOT, TPEBYIOT BbINONHEHUA NPeABapUTENIbHbIX
aencteuii. Hanpumep, copTmpoBka B NpMBeAeHHOM NpuMmepe A0/HKHa
CHavasa nosyynTb OT JOYEepHEro y3na Bce AaHHble, YTOObl HavaTb paboTy.
Y Takux y3/10B Ha4yasibHasi CTOMMOCTb ByAeT OT/INYHA OT HY/1 — 3Ty
CTOMMOCTb NPUAETCA «3annaTtuTb» HE3ABMCUMO OT TOFO, CKOJTIbKO CTPOK
pe3ynbTara noTpeodyeTcs.

BaXHO MOHUMATb, YTO CTOMMOCTb OTPaXXaeT OYeHKY NaHNPOBLLMKa U
MOXXET He KOPPEeNMpPoBaThb C peasibHbIM BPpEMEHEM BbINOIHEHUSA. MOXHO
cuMTaTb, YTO CTOMMOCTb BbIP@XEHa B HEKMX «YC/TOBHbIX €4NHMLAX»,
KOTOpble camu Nno ce6e HK 0 YeM He roBopaT. CTOMMOCTb HYXHa NULLb AN
TOro, YTo6bI NNAHNPOBLLMK MOT CPaBHMBATb Pa3Hble NiaHbl OHOIO 1 TOro
Xe 3anpoca.



o)) PROFESSIONAL

Bbi6bop nyuywero naaHa Posggres

[Tepe6op 11aHOB

TIOPSIZIOK COeTUHEHUH, ClI0COObI COeIMHEHHM, METO/IbI JOCTYTIa

TI0 BO3MOKHOCTH TIO/THBIH 1epebop,
ripu OOJTBIIIOM YKCJIe BADUAHTOB — COKpAIlleHHe TTPOCTPaHCTBa MOUCKa

Hpocn,le 3dITPpOCHI U ITOATrOTOB/IEHHBIE OI€PATOPbI

OTNITUMU3UPYETCsI BpeMs TT0/TyueHusl BCeX CTPOK
MUHUMaJ/IbHasi ToJIHasi CTOUMOCTh

Kypcopsi
OMNTUMU3UPYETCA BpeMA I10/IyUe€HHs YaCTHU IME€PBBIX CTPOK

MUHMMa/IbHasi CTOUMOCTh TTOJTyueHusi cursor_tuple_fraction cTpok
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OnTMMmn3aTop ctapaeTcd nepebpaTb BCe BO3MOXHbIE MN/1aHbl BbINO/HEHWS
3anpoca, YTobbl BblbpaTb N3 HUX NYyYLLWIA.

[na cokpalleHna nepedbopa NCnosib3yeTcs airfoputM AUHAMUYECKOTO
nporpaMMnpoBaHusl, HO NMpu 60/1bLLIOM KOSIMYEeCTBE BapUaHTOB (B NEPBYIO
ouyepeb U3-3a yncna coefmHaeMblx TabvL) ToYHOe peLleHne 3agadu
onTuMmMsaymm 3a pasyMHoOe BpeMs CTaAHOBUTCA HEBO3MOXHbIM. B Takom
CNnyyae naaHnpoBLLNK COKpaLLaeT Ko/IM4ecTBO nepebupaembix naaHos,
nmMbo paccmatpmBasi He BCce BapuaHTbl MOMapHbIX COeAUHEHNIA, MO0
nepeknyanch Ha reHeTuyeckuii anroputm ontummsaunn (GEQO —
Genetic Query Optimization). 3T0 MOXET NPUBECTU K TOMY, YTO
ONTUMM3aTop BbIGEPET He TyYLLMiA NNaH He U3-3a OLWMOOK B OLIEHKE, a
MPOCTO MNOTOMY, YTO /yYLLWIA N1aH He paccMmaTtpuBasICS.

https://postgrespro.ru/docs/postgresqgl/13/geqo
UT0 Xe cuntaeTca «y4ylM naaHoM»?

ans 00ObIYHbIX 3arnpocoB 3TO MJiaH, MI/IHI/IMI/ISI/Ipy}OLLIII/II‘/JI BpeMA Nnosiy4yeHunA
BCEX CTPOK, TO eCTb NnJj1aH C MWHUMa/IbHOW NOJSTHOW CTOMMOCTbIO.

OfHako npu Ucnosib30BaHUM KYPCOPOB MOXET ObITb BAXXHO Kak MOXHO
OGbICTPEE NONYUYMTb NEepBble CTPOKU. Mo3TOMY CcyulecTByeT napameTp
cursor_tuple_fraction (3HaueHne no ymondaHuio 0.1), 3agarowmii o0
CTPOK, KOTOPYH HaZ0 NONYy4YUTb Kak MOXHO ObICcTpee. UeM MeHbLue
3HayeHune 3Toro napamerpa, Tem 60/bLUe Ha BbIOOP nsiaHa BANAET
HayaslbHast CTOMMOCTb, a He MNOoJIHas.



ITormn Pogga’??&

OO6paboTka 3arpoca COCTOUT M3 HeCKO/IbKHX I11aTroB:
pa3bop | repernvchiBaHUe, TUIAHUPOBAHUE, BBITIOTHEHHE

VMmeeTcs1 1Ba MPOTOKOJ/Ia BBITIOJIHEHUSI 3alIPOCOB

TPOCTOM — HeNoCpe/ICTBeHHOE BBITIO/IHEHKE U Toy4YeHUe pe3y/brara
pacilMpeHHbIN — TMOATOTOB/IEHHbIE OTlePaTOPbl U KyPCOPbI

BpeMH BBITIO/THEHHSA 3dBUCHUT OT Ka4eCTBd I1IJIAHWUPOBAHHA

ITnan CTPOUTCA OIITUMHM3dTOPOM Ha OCHOBE€ CTOMMOCTH
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[1pakTnKa Pos{gres

1. BsmsiHMe MOATOTOBKU Ha BBIMOJHEHUE JIOTOT0O OrepaTopa.

BbrumciuTe cpeiHIOI0 CTOMMOCTh OIHOTO OHieTa; mocunTamnTe
cpeJiHee BpeMsl BbITIOJIHEHUSI 3TOTO 3aripoca.

HO,E[FOTOBBTG oreparop AJid 3TOro 3arpoca, CHOBa MOCUMUTaKUTe
CpeaHee BpeMsA BbITIO/THEHMSA.

Bo CKo0J/IBKO pa3 yCKOPWJIOCH BBITIOJTHEHUE?

2. BuwusiHWe MOArOTOBKM Ha BBIMOJ/IHEHHE KOPOTKUX OMepaTOpPOB.

MHOroKpaTHO 3arpocuTe JlaHHble 0 OPOHUPOBAHNHU C HOMEPOM
0824C5; nocuurTarTe cpeiHee BpeMs BbITTOJIHEHUS.

HO,E[I‘OTOBI:TE oriepaTop AJid 3TOro 34aripocd; CHOBa MMOCUUTaNTe
CcpeaHee BpeMsA BbITIO/THEHMSA.

Bo cKko/IbKO pa3 yCKOpPU/IOCH BBITIOJITHEHUE B 3TOM Cjlyyae?

28

Bpems BbINOSIHEHMA O4HOIO M TOMO Xe 3anpoca MOXET OT/InYaTbCA, Npuyem
[0BOJIbHO CU/1bHO (0OCOGEHHO BPEMSA NEPBOro BbIMO/HEHMUS). YTOObI
crnaguTb pasHuly, BpemMa Hago0 ycpeaHUTb, BbINOSTHUB 3anpoC HECKOLKO
pas. Ana 3Toro yao6Ho ncnosb3osaTb A3blk PL/pgSQL, yunTtbiBas, yuTo:

- [MHaMU4YeCcKunii 3anpoc, BbiNoNHAeMbI komaHaon PL/pgSQL EXECUTE
(He nyTaTb ¢ KomaHgoi SQL EXECUTE!), kaxAablii pa3 npoxoguT BCe 3Tanbl;

- 3anpoc SQL, BCTpoeHHbI B PL/pgSQL-Koa, BbINOHAETCA C MOMOLLbIO
NoArOTOB/IEHHbLIX ONEpPaTopoB.

MprMep cuHTakcmMca KoMaHAapl A5 06bIYHOro onepartopa:

DO $$
BEGIN
FOR i IN 1..10 LOOP
EXECUTE 'SELECT ... FROM ...';
END LOOP;
END;

$$ LANGUAGE plpgsql;

[ns nogrotoBneHHoro oneparopa (3aecb SELECT 3ameHseTcs Ha
PERFORM, nockosibky Hac He MHTepecyeT pe3y/ibTaT Kak TakoBOW):

DO $%
BEGIN
FOR i IN 1..10 LOOP
PERFORM ... FROM ...:
END LOOP;
END;

$$ LANGUAGE plpgsql;



1. Joaruu 3ampoc

=> \timing on
Timing is on.
OOBIYHEIN OIIEPATOP:

=> DO $$
BEGIN
FOR i IN 1..10 LOOP
EXECUTE 'SELECT avg(amount) FROM ticket_flights';
END LOOP;
END;
$$ LANGUAGE plpgsql;

DO
Time: 10546,755 ms (00:10,547)

T1OOTOTOBNIEHHEI OIIEPATOD:

=> DO $%
BEGIN
FOR i IN 1..10 LOOP
PERFORM avg(amount) FROM ticket_flights;
END LOOP;
END;
$$ LANGUAGE plpgsql;

DO
Time: 9984,237 ms (00:09,984)

BpeM;{ HU3MEHUJIOCh HE3HAYUTEJIbHO — 6OJ'IBH.IyIO YaCThb 3aHUMAET BHIIIOJIHEHHE 3allpoca.
2. BBICTPBI#A 3a1poc

OOBIYHEIN OIIePaTop:

=> DO $$
BEGIN
FOR i IN 1..100000 LOOP
EXECUTE 'SELECT * FROM bookings WHERE book_ref = ''0824C5''"';
END LOOP;
END;

$$ LANGUAGE plpgsql;

DO
Time: 2308,194 ms (00:02,308)

TTogroToBNIEHHBIN OIIEPATOD:

=> DO $$
BEGIN
FOR i IN 1..100000 LOOP
PERFORM * FROM bookings WHERE book_ref = '0824C5';
END LOOP;
END;
$$ LANGUAGE plpgsql;

DO
Time: 464,339 ms

Bpewms cokpaTtunocs CyLIeCTBEHHO — pa36op U NMJTaHUPOBaHUWE 3aHUMaeT 6OJ'IBI].IyIO 4acTh 00IIero BPEMEHH.



