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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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[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

STOT Kypc NOCBSLLEH ONTMMM3aLMK 3anpocoB. BoobLle «onTummnsaums» —
OYeHb LUIMPOKOE MOHATME; 3a4yMbIBaTbCSl 06 ONTUMM3ALLMM HEOBXOAMMO
ele Ha aTane NPOEeKTMPOBaHNSI CUCTEMbI U BblGOpa apXUTEKTYPbI. Mbl
6yemM roBopUTb TOMbKO O TeX paboTax, KOTOPbIE BbIMOHAKTCS NPy
3KCn/lyaTaummn yXe CyLLeCTBYIOLLErO NPUIOXEHNS.

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 KYpPCe), a TakKe HacTpanBaTb OnepaLOHHYIO 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 BbINOJHAETCS ceMaHTUYeckuii aHanns (parse analysis), B xoqe
KOTOPOro onpegensercs, Ha Kakme 06bekTbl B/l ccbinaeTcs 3anpoc 1 ecTb
N1y nonb3oBatensa JoCTyn K HAM (4151 3TOro aHanim3artop 3arnsgpisaet

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

10

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

L

>
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.

* U3 Tpex Tabnuuy, ocTasioCcb TO/IbKO ABe: NMaHMPOBLLMK CO06pasusl, Y4To
ofHa 13 Tabnuu, He Hy)XXHa 415 NoNyYeHUs pesynbrara u ee MOXHO
6e3060/1e3HEHHO yAaNuUTb U3 AepeBsa MnaHa,

* KaXAblil y3en gepesa cHabXeH MHgopmaument o npegnonaraemom yncsne
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 fiepeBo

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

naaHMpoBaHne
(plan)

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

12

B-ueTBepTbIX, 3aNpOcC BkIN0/IHsemcs (execute) B COOTBETCTBUY
C BblOPaHHbLIM NIAHOM, U pe3y/bTaT BO3BPALLLAETCS K/IUEHTY.

3agas napametpam log_parser_stats, log_planner_stats n
log_executor_stats 3Ha4eHe on, MOXHO BbIBECTU B XXYpHaU1 NOoAPOGHYIO

CTaTUCTUKY KaxK[oro atana. Ho Ha npakTuke 310 00bIYHO He TpebyeTcs.
https://postgrespro.ru/docs/postgresqgl/16/query-path




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)

OOBIYHEIY YOOOHBIM CIIOCO0 IMOJIy4uTh IIaH 3anpoca — KoMaHaa EXPLAIN (mmoka OTK/II0O4YaeM BBIBOI CTOUMOCTH):

=> EXPLAIN (buffers, costs off)
SELECT * FROM airports;

QUERY PLAN
Seq Scan on airports data ml
Planning:
Buffers: shared hit=54 read=6 dirtied=1
(3 rows)

Ecnu 3agan mapametp buffers, B mome Planning Buffers 6ymet moka3aHo 4uCI0 CTpaHUIl 0yGhepHOro Kella, KoTopoe OBII0
TPOYUTAHO IIPU ITOCTPOEHUH TIJIaHa.

Ecnu no6aButh mapameTp analyze, cepBep BHIIOJIHHUT 3allPOC U 0TOGPA3UT ero IUIaH C AeTajJbHOH HHpOopMaIuei o
BHIIIOJIHEHUY. ByibTe aKKypaTHHI C 3aIIPOCAaMU, U3MEHSIOIINMY TaHHbIe!

=> EXPLAIN (analyze, buffers, costs off)
SELECT * FROM airports;

QUERY PLAN
Seq Scan on airports data ml (actual time=0.061..0.306 rows=104 loops=1)
Buffers: shared read=3
Planning Time: 0.052 ms
Execution Time: 0.331 ms
(4 rows)

B mone Buffers oTo6paxaeTcst Tum Keira (shared — 6ydepHbIi Kelll B 001Iel MaMsaTH) ¥ KOJTUYEeCTBO CTPAHUII:

hit — HaligeHHBIX B Kellle;

read — He HaW[EHHBIX B Kellle U 3aIlPOIIEHHBIX V OIlePariOHHON CUCTEMEL;
written — 3anmucaHHBIX B HaNIIEL;

dirtied — cTaBmUKX I'PSA3HEIMHU (T.€. BIEPBbIE U3MEHEHHEIX B Kellle).

Temepb CO3MaiM BPEMEHHYIO TaG/IMIly ¥ BCTABUM B HEe CTPOKM TaGIIMIILI airports:
=> CREATE TEMP TABLE temp_airports (LIKE airports);
CREATE TABLE

=> EXPLAIN (analyze, buffers, costs off)
INSERT INTO temp_airports SELECT * FROM airports;

QUERY PLAN

Insert on temp airports (actual time=0.748..0.748 rows=0 loops=1)

Buffers: shared hit=3, local hit=104 dirtied=3 written=5

-> Seq Scan on airports data ml (actual time=0.064..0.404 rows=104 loops=1)

Buffers: shared hit=3

Planning Time: 0.076 ms
Execution Time: 0.768 ms
(6 rows)

Bpemennas tabnulla KelupyeTcs B JIOKallbHOU maMsaTu ceaHca (Buffers ... local).

IIpenymnpexaeHue: BHIBOJ BPEMEHU BHIIIOJTHEHUS KaXKOTO I1ara, Kak B 3TOM IIPUMePE, MOKET CYIIIECTBEHHO 3aMeMJIsiTh
BEIIIOJIHEHUE 3allpoca Ha HEKOTOPHIX IaTdopmax. Ecnu Takas uHdopMalus He HyXKHa, JIydllle YyKa3reBaTh timing off.
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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’

14

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 AOYepHEMY Y3/1y; MOMYyUnB faHHbIe, OH BbIMO/THAET CBOKO 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 y3/bl MOryT BEPHYTb pe3ysbTart, TO/IbKO MOAYyUNB OT JOYEPHUX
Y3/10B BCe faHHble. K Taknm y3n1am OTHOCUTCSA COPTUPOBKA — Hesb34
OTCOPTUPOBAaTbL HEMOJTHYIO BbIGOPKY. [pyrve y3nbl MOryT BO3Bpallarb
[AaHHble No Mepe NocTynsieHnsa. Hanpumep, JOCTYN K AaHHbIM C NMOMOLLbHO
4yTeHMA Tabnnubl MOXET OTAaBaTb HaBepX AaHHbIe M0 Mepe YTeHus (3T
NMO3BO/ISIET ObICTPO NOJYYNTL MNEPBYIO YaCTb pesy/ibTata — Hanpumep,
0151 CTPaHNYHOro oTobpaxxeHns Ha Beb6-cTpaHuue).

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.
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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, TONILKO €C/1M CTOMMOCTb 3anpoca npesbIlWaeT ykazaHHoe
B COOTBETCTBYIOLLNX NapamMmeTpax rpaHMyHoe 3HayeHue.

https://postgrespro.ru/docs/postgresqgl/16/jit-reason




JIT-KoMnuIAIUSsI

ITo ymonuanuio JIT-KoMIUIANKs BKII0YeHa, HO A1 feMo0a3kl OHa BEHIKIIIOUeHa:

=> SELECT setconfig
FROM pg_db_role_setting
WHERE setdatabase = (SELECT oid FROM pg_database WHERE datname='demo');

setconfig
{"search_path=bookings, public",6bookings.lang=ru,jit=0ff}
(1 row)

=> SELECT name, setting, boot_val
FROM pg_settings
WHERE name='jit"';

name | setting | boot_val
______ Fommm e e
jit | off | on

(1 row)

BrinonauM 3alpoc, paCC‘II/ITHBaIOH.H/Iﬁ 3HaueHue 4yucnia . B 3ampoce aKTUBHO UCIIOJIb3YIOTCS BEIUNCIIEHUA, KOTOPHIE JIT
MOXKEeT OIITUMU3NUPOBATh:

=> SET jit = on;
SET

=> WITH pi AS (
SELECT random() x, random() y
FROM generate_series(1,10_000_000)
)
SELECT 4*sum(1-floor(x*x+y*y))/count(*) val FROM pi;

3.1410192
(1 row)

Komanga EXPLAIN ANALYZE nokaxeT ITogpo0Hyio HH(OpMaIuio o ToM, Kakue ontumusanyu JIT cpaGoTanu:

=> EXPLAIN (analyze, timing off)
WITH pi AS (
SELECT random() x, random() y
FROM generate_series(1,10_000_000)
)
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: 0.094 ms
JIT:

Functions: 6

Options: Inlining true, Optimization true, Expressions true, Deforming true
Execution Time: 5311.483 ms
(9 rows)

BriknmioynMm JIT-KOMOUIAIINWIO ¥ IIOBTOPUM 3aIIpoC:
=> SET jit = off;

SET



=> EXPLAIN (analyze, timing off)
WITH pi AS (
SELECT random() x, random() y
FROM generate_series(1,10_000_000)

)
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: 1.061 ms
Execution Time: 5681.739 ms
(6 rows)

BpeM;{ BBIIIOJIHEHH A 3allpoCa, CKOpee BCero, HEMHOI'O YBEJIN4YNBAETCA.

B paMkax Kypca MHI He OyzmeM mogpoOHO paccMaTpuBaTh ontuMu3anuu JIT. YToOw coobiuienust o JIT-KOMIUIAIUYN He
3arpoOMOZKIaIu IJIaHEL 3aIIPOCOB, HA YpoBHE meMo6a3H JIT OTKIII09eH.



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.
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[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
MO NMPOCTOMY MPOTOKO/Y, KOTOPYH Mbl Y)X€ PACCMOTPE/IN,
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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! BbIMNOMHNUTL NOArOTOB/MEHHbI 3anNpPoc, KIMEHT Ha3bIBAET €ro Ms

1 YKa3blBaeT KOHKPETHble 3HaYeHUss napameTpoB. CepBep CTPOUT YacmHbIl
n/1aH 3anpoca, yunTbiBas 3HaYeHUs1 NepeaHHbIX NapameTpoB, W BbINO/IHAET
ero.

MoaroToBka NO3BO/SIET M36EXaTb NOBTOPHOIO pasbopa 1 nepenncbiBaHUs
O/IHOrO 1 TOrO Xe 3anpoca, ec/i OH BbIMNO/IHAETCS B OJIHOM CeaHce
HeoAHOKpPaTHO.

B0O-BTOPbIX, MOXHO UCMO/Mb30BaTh KypPCOopbl. MexaHn3M KypcopoB No3BoNsieT
noslyyatb pe3ynbTaT BbINO/IHEHUS 3anpoca He BECb Cpasy, a NoCTPOUHO.
NHhopmaL s 06 OTKPLITOM KypCope Takke XpaHWUTCS B JIOKa/TbHO NamMsaTy
o6CcnyXnBatoLLEero npotecca.

https://postgrespro.ru/docs/postaresal/16/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 3anoMunHaeT obwud (generic) rsaH BbINOTHEHNA. DTO NO3BO/SAET eLle
60/1blLEe 3KOHOMUTb PEeCcypChbl.

Ecnn xe 3anpoc nmeeT napamMmeTpbl, TO CEPBEP MOXET NEPENTN Ha 06LLNIA
nnaH, ecrfiv COYTET, YTO B CPeAHEM OH MOJ1yHaeTCs He XyXe YacTHbIX
nnaHoB. MNoapobHee 0 TOM, B KakuX ciyvyasx MponUCXoanT NepeknyeHmne,
roBoputcA B Teme «basoBasi cTaTucTmka.

ECTb 1 elle oanH NoBoA, UCMO/b30BaTb NOArOTOB/IEHHbLIE ONepaTopbl:
rapaHTupoBartb 3alWnTy OT BHeapeHna SQL-koga, ecnn BXoAHble AaHHble
AN 3anpoca nostyvyeHbl N3 HeHaZeXHoro UCTOYHUKa (Hanpumep,

13 Nosis BBOAa Ha Beb-thopme).



ITogroroB/I€eHHbIE OIEPATOPHI

Co3pmafuM MOATOTOBIIEHHEIN OIIEPATOP [JIsl 3allpoca C apaMeTpoM:

=> 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---mmmmmmmmmmmmmmo oo oo oo i oo
name model
statement PREPARE model(varchar) AS +

I

I

| SELECT model FROM aircrafts WHERE aircraft_code = $1;
prepare_time | 2025-02-05 10:49:26.100531+03
parameter_types | {"character varying"}
:
I
|

result types {text}
from sql t
generic plans 0
custom plans 2

name — UM$ IOATOTOBJIEHHOTO OIIepaTopa,
statement — co3pgasilas ero KoMaHzaa,

prepare time — MOMEHT cO3maHus,

parameter types — TUIIBI TapaMeTpPOB (Maccus),

result types — Tumel cTONOII0B pe3yIbTaTa (Maccus),

from sql — onepatop co3gan komaHmoii SQL PREPARE (a He BEI30BOM GYHKIINY ApaiBepa),
generic plans — CKOJIPKO pa3 UCIOJIb30BAJICS OOIINH IIJIaH,

custom plans — CKOJIBKO pa3 CTPOUJIUCH U UCIOIL30BaIUCh YaCTHEIE IIJIaHHL.

Ecnu mogroToBIeHHBIN oniepaTop 60JIbllle He Hy2KeH, eTo MOXKHO yganuTb komannoii DEALLOCATE, Ho B mro0oM ciydae
olneparop IIponajieT IIpX 3aBepIIeHUH ceaHca.

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

(0 rows)

Komanpger PREPARE, EXECUTE, DEALLOCATE — komaupsl SQL. KnueHTH Ha OPYTrux si3bIKax MPOrpaMMUPOBAHUS OyOyT
HCIIONIh30BaTh ONEpallny, ONpenereHHbe B COOTBETCTBYIOIEM ApaiiBepe. Ho mo6oii apaiiBep MCIOIb3yeT OOUH U TOT XKe
TPOTOKOJI A1 B3AaUMOAEHCTBHUS C CEPBEPOM.

Ecnu B psql BEITOITHUTH 3aNIPOC C TapaMeTpaMy, OH OyAeT UCIOIb30BaTh PACIIMPEHHLIN IIPOTOKOJI 3aIIpocoB. B aTom
cily4gae Hy2KHO IIPefBapUTEeNIbHO 3afaTh 3HAYEHUS IapaMeTPOB:

=> \bind '773'
IToagroToBneHHbIH onepaTop Oy#eT co3gaH HEesIBHO.

=> SELECT model FROM aircrafts WHERE aircraft_code = $1;



bouHr 777-300
(1 row)

Tlocne BBHIIOJIHEHUS 3aIIpoca IIOATOTOBIEHHBIN OIlepaTop yaanseTCs:
=> SELECT * FROM pg_prepared_statements \gx

(0 rows)

3HavyeHus IIapaMeTpOB II0CJI€ BBIIIOJIHEHUA CﬁpaCbIBaIOTCH, IIO3TOMY 3aaBaThb UX HYXKHO IIepel KaXIObIM 3aIlIpOCOM:
=> \bind '763"'
=> EXPLAIN SELECT model FROM aircrafts WHERE aircraft_code = $1;

QUERY PLAN

Seq Scan on aircrafts data ml (cost=0.00..1.36 rows=1 width=32)
Filter: (aircraft code = '763'::bpchar)
(2 rows)

Tako¥ mogxon MOXKHO UCIIOIb30BaTh, €CJIN HY2KHO OTJIQOUTH BHIIIOJIHEHHE 3allpoCa C paCIIuPEHHBIM IIPOTOKOJIOM.

Kypcopsl

KypCcopE! HaloT BO3MOXKHOCTD ITOCTPOYHOM 06paboTKu pe3dyibraTa. OHU YaCTO UCIOJIL3YIOTCS B MIPUIOKEHUSIX U HMEIOT
0COOEHHOCTH, CBSI3aHHLIE C ONITUMHU3ALMen.

Ha SQL ucnonp3oBaHue KypCOPOB MOXKHO IIPOAEMOHCTPUPOBATH clienyiomuM o6pa3oM. OGBsIBIIsIEM Kypcop (TP 3TOM OH
cpasy Ke OTKPHIBAETCS) U BHIOMPAeM IIEPBYIO CTPOKY:

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

DECLARE CURSOR

=> FETCH c;

aircraft_code | model | range
_______________ P
773 | BouHr 777-300 | 11100
(1 row)

YuTaeM BTOPYIO CTPOKY pe3yIbTaTa U 3aKphEIBAeM OTKPHITHIM Kypcop (Kypcop 3aKpPOeTCsl ¥ aBTOMaTUYEeCKYU 10 OKOHYaHUU
TpaH3aKIUN):

=> FETCH c;

aircraft_code | model | range
_______________ P
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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MnaHnpoBaHMe 3anpoca — O4YeHb BaXHbI U AOCTATOYHO C/IOXKHbIV 3Tar,
MNO3TOMY OCTAHOBMMCSI HA HEM NoApPOGHee.
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[1pouecc nnaHUpoBaHUS Pos}gres

CraTtucTHKa

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

OLleHKa Kap/IMHa/IbHOCTU
CeJIeKTUBHOCTb YC/IOBUI — 107151 BbIOKMPaeMbIX CTPOK,
KapJMHaIbHOCTb — UTOTOBOE YHCJ/IO CTPOK
JJ1s1 pacueTa TpeOyeTcst CTaTUCTUKA

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

Mpwn pacyete CTOMMOCTHM y3Nna njaHa onTUMM3aTop YyYnTbIBAET TUM 3TOr0
y3na (MOHATHO, YTO CTOMMOCTb YTEHUS AAaHHbIX HaNpsMyto 13 Tabnmubl
OyAeT oTImyaTbCsA OT CTOMMOCTM YTEHUA C MOMOLLbI0 UHAEKCA) N 06beM
obpabaTbiBaeMbIX Y3/10M faHHbIX. OcTasibHble DakTOpPbl CYMTAKOTCA MEHee
CYLECTBEHHbIMN,

[nsa oueHkn ob6bema flaHHbIX BaXKHbI 1Ba MOHATUS:
* KapouHa/lbHOCMb — 06LLiee YMCIO CTPOK;

* Ce/leKmuBHOCMb — [0NA CTPOK, OTOMpPAaEeMbIX YC/10BUAMM
(npegukatamu).

[Na oUeHKM CeNneKkTUBHOCTU U KapAnHaIbHOCTN HaZ0, B CBOKO ovepenb,
MMETb CBEAEHMNS O AaHHbIX: pasMmep Tabnuuy, pacnpeneneHme sHa4yeHui
B cTon6buax u gp.

Taknm 06pa3om, B UTOre BCe CBOAUTCA K crmamucmuke — NHghopmaLnn,
cobnpaemon 1 06HOBNAEMOI NPOLECCOM aBToaHaIM3a UM KoMaHaom
ANALYZE.

Ecnu kapgMHasibHOCTb OLeHeHa NpaBuibHO, TO U CTOMMOCTb 0ObIYHO
paccunTbiBaeTCcs 40BOJIbHO TOYHO. OCHOBHbIE OLIMOKM onTUMmn3aTopa
CBSA3aHbl MIMEHHO C HEeNnpaBW/IbHOW OLLEHKOWN KapAMHa/IbHOCTU. DTO MOXET
MPOVCXOOUTb N3-3a HeaZeKBaTHOW CTaTUCTUKN, HEBO3MOXHOCTU ee
MCNONb30BaHUA NN HECOBEPLUEHCTBA MOAESEeN, exallmx B OCHOBe
ontummsaropa. O6 aTom Mbl 6yaem roBopuTb 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
JIOTUYECKMX OnepaLuii, pacCUMTbIBAOTCA MO NPOCTbIM hOpPMYy/Iam:

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.
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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

Kypcops!

ONTUMU3UPYETCS BPeMs ITOTyUeHHsI YaCTH MePBBIX CTPOK
MUHUMa/IbHasi CTOUMOCTb 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
ONTUMM3ATOpP BbIGEPET HE NyYLLMIA M1aH He 1U3-3a OLMOOK B OLIEHKE,

a NPoCTO NOTOMY, YTO NIYYLUNIA NN1aH He paccmaTpuBasics.

https://postgrespro.ru/docs/postgresqgl/16/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

ViMeroTcs ABa IPOTOKO/IAa BLITIO/THEHHSI 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

27



o)) PROFESSIONAL

[1pakTnKa Pos{gres

1. BsmsiHMe MOATOTOBKU Ha BBIMOJHEHUE JIOTOT0O OrepaTopa.

BbrunciuTe cpe/iHIOI0 CTOMMOCTb OJIHOTO TepesieTa; oCunuTaiTe
cpeZiHee BpeMsi BBITIOJTHEHHUSI 3TOTO 3arpoca.

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.
[TogroroseTe oreparop /151 3TOrO 3arpoca; CHOBa IOCUUTauUTe
CcpeiHee BpeMsl BBITIO/IHeHNS.

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

e [AVHaMMYecKuii 3anpoc, BbinosiHAeMblin kKomaHgoi PL/pgSQL EXECUTE
(He nyTtaTb ¢ komaHaon SQL EXECUTE!), kaxabli pa3 NpoxoanT Bce
aTansl,

* 3anpoc SQL, BCTpoeHHbIi B PL/pgSQL-koA, BbINOMHAETCH C NOMOLLbIO
NOArOTOB/IEHHbLIX OMEepPaTopoB.

Mpumep cMHTaKcuca KomaHabl AN 06bIYHOro oneparopa:

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

$$ LANGUAGE plpgsql;

[Ona noarotosneHHoro oneparopa (3aecb SELECT 3ameHseTcs Ha
PERFORM, NoCKONbKy Hac He MHTepecyeT pesy/bTaT 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: 15905,117 ms (00:15,905)

T1OOTOTOBNIEHHEI OIIEPATOD:

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

DO
Time: 14047,360 ms (00:14,047)

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

OOBIYHEIN OIIePaTop:

=> DO $$
BEGIN
FOR i IN 1..100_000 LOOP
EXECUTE 'SELECT * FROM bookings WHERE book_ref = ''0824C5''"';
END LOOP;
END;

$$ LANGUAGE plpgsql;

DO
Time: 3170,243 ms (00:03,170)

TTogroToBNIEHHBIN OIIEPATOD:

=> DO $$
BEGIN
FOR i IN 1..100_000 LOOP
PERFORM * FROM bookings WHERE book_ref = '0824C5';
END LOOP;
END;
$$ LANGUAGE plpgsql;

DO
Time: 593,069 ms

Bpewms cokpaTtunocs CyLIeCTBEHHO — pa36op U IMMJTaHUPOBaHKWE 3aHUMAIOT GOHBIHYIO 4acThb 00IIero BpPEMEHH.



