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Wcnonb3oBaHne matepuanoB Kypca

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

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

OTKa3 oT OTBETCTBEHHOCTU

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

Heo0xoAMMOCTb KOHTPOJIbLHOU TOUKU
[TpoLiecc BbIMOMHEeHUsI KOHTPOJLHOU TOUKA
AJITOPUTM BOCCTaHOBJIEHHUS TTOCIIe COOsI

Hactporiku
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HeobxoaMMoCTb Pos{gres

Pa3Mep XPaHHUMBIX >)KYPHaJ/IbHbIX 3arnuceun
HauMHasl C KAKOro cerMeHTa HaJj0 IIPUMEHSATD KyPHa/IbHBIE 3aITHCH
TIpY BOCCTaHOBJ/IEHUU?
aKTUBHO HCITOJIL3YIONasCsa CTPaHUI]a MOXKET He BBITECHATLCA U3 K3IIIa

BpEMH BOCCTdHOBJIEHHA

CKOJIbKO BPeMeHH 3aliMeT BOCCTaHOB/IeHHe Tocsie cHost?

Ecnv He npeanpuHATL cneumanbHbiX Mep, TO akTUBHO UCMNO/b3YOLAsCS
CTpaHuua, nonas B 6ydepHbIli K3LL, MOXET HUKOTAa He BbITECHATLCSA. ITO
03HauaeT, YTo NPV BOCCTAHOB/EHUN Nnocse c6os HaMm nNpuaeTcs
NpocMaTpuUBaThb BCE XYypHasibHble 3anncu, Co3aHHble C MOMEHTA 3anycka
cepBepa.

Ha npakTuke 310, KOHEUYHO, HEAOMNYCTMMO. Bo-nepBbIX, hainbl 3aHMMatoT
MHOro MecTa — WX BCe NMPUAETCSA XpaHUTb Ha cepBepe. Bo-BTopbIX, Bpems
BOCCTaHOB/IEHMSA ByAET 3anpeaesnbHo 601bLINM — NPUAETCSA NPOCMOTPETh
MHOXECTBO XXYPHasIbHbIX 3anmnceil.

[MoaToMy 1 CcyLecTBYET cneyynasibHbIi OOHOBLI MPOLECC KOHTPO/TbHOM
ToukM (checkpointer), KOTOpbI Nepruoanyeckn copacbiBaeT BCe rPsA3Hble
CTpaHuubl Ha ANCK (HO He BbITECHSAET UX K3 K3Lwa). [ocne Toro, Kak
KOHTPO/IbHaA TOYKa 3aBepLleHa, XypHasibl BMIOTb 4O HaYasia KOHTPOsIbHOM
TOYKM BOSIbLLE HE HY)XXHbI /19 BOCCTAHOB/IEHUS.
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[Mpouecc KOHTPO/IbHOWN TOYKU Po@gres

3anuchIBaroTCs rpsi3Hble Oydepsl XACT

XACT

4

PaccmoTtpum rlo,u,po6Hee, 4TO nNpomncxoanT npn BblIMNOJIHEHUN KOHTpOI'IbHOI7I
TOYKN.

Bo-nepBbix, NOMUMO 6yhepHOro Kawa, B onepaTtuBHON NamsaTi
pacnonaratTca U apyrue CTpyKTypbl, COAEPXKMMOE KOTOPbIX HY)KHO
COXpaHATb Ha Aucke.

B yacTHOCTU, KOHTPO/IbHAsA TOYKa copachbiBaeT Ha ANCK Bydiepbl cTaTtyca
TpaH3akumin (XACT). INMocKosbKy KOM4ecTBO Taknx 6ydhepoB HEBEMNKO
(Mx 128), oHM 3annCbIBAOTCA Cpasy Xe.
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[Mpouecc KOHTPO/IbHOWN TOYKU Po@gres

omMevyaroTCda M3MeHeHHbIe CTPAdHHIIbI B 6y€bepHOM K3I11e

Bo-BTOpbIX, OCHOBHasi pabota KOHTPO/IbHON TOYKM — COPOCUTb Ha ANCK BCe
CTpaHuupbl U3 6ydoepHOro Kala, KotTopble b1/ N3MEHEHbI HA MOMEHT
Hayasia KOHTPO/IbHOM TOUKMW.

[MockonbKy pasmep 6ydrepHOro Kalla MOXeT ObiTb OYEHb BEJIVK,
cbpacbiBaTb cpa3y BCe CTpaHuLbl M10X0 — 3TO CO34AaCT O0/bLUYIO Harpy3ky
Ha AMCKOBYIO nogcuctemy. NMoaTtomMy cHadasa BCce U3MEHEHHbIE Ha TEKYLLINIA
MOMEHT CTpaHULbl NOMeYaloTCs B 3aro/1oBKe cneyyasibHbIM doiarom...
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[Mpouecc KOHTPO/IbHOWN TOYKU Po@gres

TOMeYeHHbIe CTPAHULIbI TIOCTENEHHO 3aMUChIBAIOTCS,
roMeTKa youpaeTcsi U3 3arosioBka oydepa

checkpoint_completion_target = 0.5 @

cran
IPA3HBLIM
nocne Havana
KOHTPO/bHO
TOUKN
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...a 3aTeM NnpoLecc KOHTPOSIbHOW TOYKM NocmeneHHO NPOXOAMUT MO BCEM
6ydhepam 1 copacbiBaeT NoMeveHHble Ha gucK. OTMETUM, YTO CTPaHULbl He
BbITECHAIOCH M3 K3Lla, a TO/IbKO 3anucbiBatoTcA. [103TOMYy KOHTPO/IbHAA
TO4YKa He o6pallaeT BHMMaHUSA Ha YMCNo obpalleHnin K ydepy 1 npusHak
3aKpenaieHHOCTH.

[MomeyeHHble Bydoepbl MOTyT Takke ObITb 3anucaHbl U CepBePHbIMU
npoueccamy — CMOTPSA KTO AobepeTtca Ao bydepa nepsbiM. B 11060M
cnyyae npuv 3anncu CHUMaeTCA YCTaHOB/EHHbIN paHee donar, Tak 4To bydep
Oypnet 3anucaH To/IbKO O4VH pas.

B npouecce paboTbl KOHTPO/IbHOW TOUYKM CTPAHULIbI NPOAO/HKAOT
N3MeHATbLCA B OydpepHOM Kalle. Ho HoBble rpsidHble Bydepbl yXxe He
paccMaTprBaloTCsl NPOLECCOM KOHTPO/IbHON TOUKU, TaK Kak HA MOMEHT
Hayasa paboTbl OHW He BbISIN FPSA3HLIMMU.

AKTUBHOCTb 3anucu rpsasHbix 6ydepos onpepenserca sHayeHnem
napametpa checkpoint_completion_target. OH Noka3bIBaeT, KaKyto YacTb
BPEMEHU MeXay ABYMS cOCeHUMWN KOHTPObHbIMWN TOYKamMun oyaet
MPOUCXOAMNTb 3anncCb. 3Ha4YeHne No ymonyaHuo pasHo 0.5, To ecTb 3anuck
3aHMMaET NOMI0BUNHY BPEMEHU MeXAY KOHTPOIbHbIMW ToYKamun. OB6bIYHO
3HayeHue yBenmumBearoT BN1oTb 40 1.0 g5 60nblueit paBHOMEPHOCTMW.
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[Tpouecc KOHTPOJIbHOWN TOYKN Posigres

B J)KypHaJie CO30d€TCs 3alliCh O 3aBepIIeHHH KOHTpOJIBHOfI TOUKH
C YKa3dHHM€M MOMEHTaA €€ Hada/ld

B (aiin pg_control 3anuckiBaeTcsi LSN KOHTPO/IbHOM TOUKH

B 3T0T
MOMEHT Ha4asiacb
KOHTPO/IbHas
TO4YKa

WAL O, $PGDATA/global/pg_control

0 3aBepLUeHnn
KOHTPO/IbHOW
TOUKM

\ Latest checkpoint location: 3/B35D50E8
| — ‘ e

B koHLe paboTbl Npouecc co3faeT XypHaslbHYH0 3anncb 06 OKOHYaHUM
KOHTPO/IbHOW TOYkK. B aToln 3anncu cogepxumntca LSN momeHTa Havyana
paboTbl KOHTPO/IbHOM TOYKN. MOCKO/bKY KOHTPO/IbHAA TOYKA HAYEro He
3anuncbIiBaeT B XXypHas B Hadasle cBoei paboTbl, N0 aToMy LSN mMoxeT

HaxXoaAnTbCA nobas XypHasibHas 3arlumcob.

Kpome Toro, B cneyumansHbli hainn $SPGDATA/global/pg_control
3anucbiBaeTCs ykazaHue Ha COo3[aHHYH XYPHaslbHYH 3anucb. Taknum
06pa3omM MOXHO GbICTPO BbISICHUTL NOCNEAHIOK NPONLEHHYO KOHTPO/TbHYHO

TOUKY.



BoccTaHOB/1eHue Po%a?s%

[Tpu cTapTe cepBepa rocse c6osi

1. Haittu LSN, Hauasna noc/efHel 3aBepllieHHON KOHTPOJIbHOM TOYKH

2. IPUMEHUTD KaXYI0 3alliCh )XypHasa, HaunHas ¢ LSN,,
ecsii LSN 3arvicu 6osnbiite, uem LSN cTpaHUIbI

3. mepe3arnucarb HeXXypHa/iMpyeMble TaOmuLIbI init-hatinamu

4. BBITIOJIHATb KOHTPOJIBHYHO TOUKY

Ha4yano
BOCCTaHOB/1IEHUA

HeobxoanMble doalinbl XypHana

- .
@ ® ' » xid

KOHTPO/IbHasA Touka KOHTpO/IbHasA Touka cboi

Ecnu B paboTte cepsBepa npousowlen cbou, To npu nocnenyrowemM 3anycke
npouecc startup 06HapyX1uBaeT 3T0, NOCMOTPEB B paiin pg_control n
yBUAEB CTaTyc, OTIMYHbIN OT «shut down». Torga 6yaeTt BbINOMHEHO
aBTOMarnyeckoe BOCCTaHOB/IEHME.

CHayvasia npouecc npoynTaeT U3 Toro xe pg_control LSN 3anucu

0 nocnepgHen KOHTPOIbHON Touke. ([19 NONHOTbI KAPTUHBI 3aMETUM, YTO,
ecnu npucyTtcTByeT hann backup_label, To 3anncbk 0 KOHTPOLHOW TOUKe
4ynTaeTCA U3 HEro — 3TO HYXXHO /19 BOCCTAHOB/IEHNS N3 Pe3epPBHbIX KOMUIA.)
3 aToin 3anucy npouecc y3HaeT no3nuuio LSN Havyana KOHTPO/IbHOW TOYKN.

[anee npouecc startup 6yaeT umMtaTth XypHasi OT HalJEeHHOW No3numn,
nocsiegoBaTesibHO NPUMEHSAS 3anucu K cTpaHuuam, ecaiv B 3TOM eCcTb
HeobXxoAMMOCTb (4TO MOXHO NPOBEPUTL, CpaBHNB LSN cTpaHuLbl Ha ANCKe
¢ LSN xypHasibHoW 3anucK). IameHeHne cTpaHuy, nponcxogut B 6ydoepHoMm
Kale — A4 3Toro postmaster 3anyckaet HeobxoanmMble OOHOBbIE
NnpoLiecchl.

AHaNOrM4YyHO 3anmcy NPUMEHSIOTCA U K doaiinam: Hanpumep, ecnm 3anncb
FOBOPUT, YTO doaiin AOMXEH 6bITb CO3A1aH, a ero HeT — dpaiin co3gaeTcs.

B kOHUe npoLecca Bce HexypHasipyeMble Tabnmubl nepesanucbiBatoTCs
C nomoulbio 06pas3oB B init-ghaiinax.

Ha aTtom npouecc startup 3aBepliaeT paboTy, a npouecc checkpointer
BbIMOJTHAET KOHTPO/IbHYIO TOUKY, YTOObI 3addMKCUPOBaTL BOCCTAHOB/IEHHOE
COCTOSsIHME.
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HacToTa KOHTPO/IbHbIX TOUYEK Pogggres

Hactporiku @
checkpoint_timeout = 5min

max_wal_size =1GB

A
o6bem WAL
3a KOHTPOJIbHYHO TOUKY

BbiCOKas
Harpyska
06bl4Has
Harpyska

max_wal_size

® > Bpems

checkpoint_timeout
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OO6bIYHO KOHTPO/bHASA TOYKA HACTPaMBAETCS U3 CrieAyHLLIMX COOBPaKeHNIA.

CHavana Haflo onpeaenunTbCs, Kakas YactoTa cpabaTbiBaHWUiA HacC
ycTpavBaeT (UCXoast U3 I0NyCTUMOrO BPEMEHW BOCCTAaHOBNEHMS U 06beMa
)XYpHa/IbHbIX (paiinoB 3a 3TO BpeMs NPy CTaHAapPTHOW Harpy3ke). YeM pexe
MOXHO NMO3BOMUTbL ce6e KOHTPO/bHbIE TOUKU, TEM Nyylle — 3TO COKpallaeT
HakNalHble Ppacxo/bl.

YcTpavBarllas yacTtota 3anvcbiBaeTcs B napameTp checkpoint_timeout
(3Ha4YeHure rno yMmonyaHut — 5 MUHYT — C/IMLLKOM Masio, 06bIYHO BPeEMS
yBeNMunBaloT 40 nosy4vaca).

OpfHako BO3MOXHa cUTyauus, Korga Harpyska yBeIMunTca OT pacyeTHom,
N 3a yKkazaHHoe BpeMsi 6yaeT creHeprpoBaH C/IULWLKOM 60/1bLIOoN 06beM
XYPHaNbHbIX 3anuncei. [1nsa aToro B napameTpe max_wal_size ykasbiBatoT
06bEM, KOTOPLIA AONYCTUM B npeaenax OAHOW KOHTPO/IbHOM TOYKMN.

Takum o06pas3om, 60/bLIas YacTb KOHTPO/IbHbIX TOYEK NPOUCXOANT MO
pacnucaHuio: pas B checkpoint_timeout eanHuL, BpeMeHun. Ho npu
MOBbILLIEHHOW Harpy3ke KOHTPO/IbHas TOYKa Bbl3blBAETCS vale, Npu
OOCTMXKeHNUNn oobema max_wal_size.

https://postgrespro.ru/docs/postgresgl/10/wal-configuration

https://postgrespro.ru/docs/postgresgl/10/runtime-config-wal#RUNTIM
E-CONFIG-WAL-CHECKPOINTS
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O6beM hanioB xypHania Pos{gres

CepBep XPaHHUT XXYPHaJ/IbHbIE (baﬁﬂbl
HeoOXoAMMbIe /171s1 BOCCTaHOBJIEHUSI:
(2 + checkpoint_completion_target) * max_wal_size
elile He MPOYUTAHHBIE Yepe3 CJIOThI PeTUIMKaL[u|
ellle He 3alvCaHHbIe B apXUB, €C/IM HaCTPOeHa HerpepbIBHasi apXUBaLUs
He TpeBbILIALIHe 10 00beMy MUHUMA/IbHON OTMeTKH

Hactporiku
max_wal_size =1GB
min_wal_size = 80MB

wal_keep_segments =0
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Hago noHumartb, 4To napameTp max_wal_size BOBCe He onpegensiet
MaKCUMasibHbI 06bEM, KOTOPbIA MOTYT 3aHUMaTb XYPHaslbHble daisibl
Ha gucke.

[na BoccTaHOBNEHNS nocne c60s Hafo0 XpaHUTb (haiiibl C MOMeEHTa
nocnefHein KOHTPO/IbHOW TOYKK, NJIOC doaisibl, HAKOMMBLLMECSA BO BPeMS
paboTbl TEKyLLEl KOHTPOsIbHOW ToYkK. Ha camom agene PostgreSQL
[OMNONTHUTENBHO XPaHUT doaii/ibl 1 3a N03anpoLUyt0 KOHTPO/TbHYI0 TOUKY
(aTo 6yaeT oTMeHeHo B PostgreSQL 11), Tak UTo 06WWMiA 06bEM MOXHO
NMPUMEPHO OLEHUTb Kak

(2 + checkpoint_completion_target) * max_wal_size.

Kpome Toro, cepBep He MMEeEeT npaBa CTEPEThb XypPHaslbHble halifbl, elle
He nepefaHHble Yepe3 C/10Tbl PeninkaLmm, 1 elle He 3anMcaHHble B apXmB
NPy HenpepbIBHOM apXMBUPOBaHUW. Ecnn aTOT hyHKLMOHAN UCMOosb3yeTcs,
Heo6X0AMM NOCTOSIHHbIA MOHUTOPWHT.

Takke MOXHO YyCTaHOBUTb MUHUMaJIbHbIN Nopor o6bema, Npu KOTOPOM
XypHasibHble (hainbl He yAasnsatTCA, a NPOCTO UCMNOJb3YTCA 3aHOBO. JTO
NO3BOJIIET C3KOHOMUTb Ha NOCTOSAHHOM CO34aHuK U yaaneHnn gaiinos.
icTopnyeckasi HacTpoiika ans atoro — wal_keep_segments (KONM4ecTBo
daiinoB), a HoBasi U pekomeHayemasa — min_wal_size (06bem).



PoHOBasd 3annchb

I[Tpo1jecc GpoHOBOM 3anucu

Hactpotika
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[Mpouecc poHOBOW 3anncu Po@a’?é%

cneaywowas
xeprea

cnepytoLmii D
Ha 3anucb

MOXeT 6bITb
BbITECHEH, Hafl0
3anucarb
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Korga ob6cnyxusaroLmii npoLecc cobnpaeTcs BbITECHUTb CTpaHULYy

n3 6ydoepa, OH MOXET 0O6HaPYXUTb, UTO Bydoep rps3HbIN, U emy NPUAETCS
3anucarb CTpaHuuy Ha AUCK. YTobbl 3TOro He NPOMUCXOANN0, B AOMNOJIHEHME
K MpoLeccy KOHTPOsbHOM Touku (checkpointer) cyllecTByeT Takxke npouecc
dhoHoBoi 3anucu (background writer, bgwriter nnn npocTto writer).

Mpouecc PoHOBOW 3annUcK UCMO/b3YET TOT XE CaMblil afiropUTM Noucka
OyhepoB AN BbITECHEHMUS, UTO 1 0OCYXMBaKOLWME NPOLECCHI, TOMbKO
MCNonb3yeT CBOM yKasaTeslb. OH MOXET onepexarb yKa3aTe/lb Ha «XepTBy»,
HO HMKOr4a He OTCTaeT OT Hero.

3anucbiBaloTca Bydoepbl, KOTOpble 0AHOBPEMEHHO:

- cofepXaT U3MeHeHHble faHHble (TpA3HbIe),

- He 3akpensieHsbl (pin count = 0),

- UMEIOT HyneBoe Yncno obpatleHnin (usage count = 0).

Taknm 06pa3om POHOBbLIN NPOLECC 3anucK HaxoanT Te bydoepsl, KOTopble
C 60/MbLLON BEPOATHOCTLI BCKOPE NOTPEBYETCA BbITECHUTL. 3a CUHET 3TOr0
06CcNnyXnBatoLMiA NPoLLEeCC CKopee BCEro 06HAPYXXUT, YTO BblIOPaHHbI UM
Oydhep He ABNAETCA rPA3HbIM.



[Mpouecc poHOBOW 3anncu Po@a’?é%

Anroput™Mm
YCHYTb Ha bgwriter_delay

eIy B CpeZiHeM 3a LMK/ 3anpatirBaercsi N Oydepos, To 3anvcarb
N * bgwriter_Iru_multiplier < bgwriter_Iru_maxpages

rpsi3HbIX OydepoB

Hactporiku
bgwriter_delay = 200ms
bgwriter_lru_maxpages =100
bgwriter_lru_multiplier =20
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Mpouecc hoHOBOI 3anncy padoTaeT UukaaMmm MakCumym
no bgwriter_Iru_maxpages cTpaHuL, 3acbinas Mexay uukinamm
Ha bgwriter_delay.

(Taknm obpasom, ecniv ycTaHOBUTL NapameTtp bgwriter_Iru_maxpages
B HOJIb, NMpouecc hakTnyeckn He byaet pabortarb.)

TouHoe 3HauveHue ByhepoB ANndA 3anucu onpesenseTcs No cpeaHemy
KonunyecTBy 6ydpepoB, KOTOpble 3anpallnBasicb 0OCTYXXMBaKOLLMMN
npoueccamMu C NPOLU/IOro 3arnycka (MCnonb3yeTcsa CKosb3sllee cpefHee,
4yTOObI CrN1IaANTb HEPABHOMEPHOCTbL MEXAY 3arnyckamu, HO Npu aTOM He
3aBUCETHL OT AaBHeEN uctopun). BeluncreHHoe Konnyectso 6ydhepoB
YMHOXaeTca Ha koadpdomumneHT bgwriter_Iru_multiplier.

Ecnn npouecc coBceM He 06HapyXun rpssHblx 0ydhepoB (To ecTb B cUcTeME
HUYEero He NPOUCXOAUT), OH «BNafaeT B CNAYKY», U3 KOTOPOW ero BbIBOANUT
obpaleHne cepepHoro npotecca 3a 6ydepom. ocne atoro npowecc
npocbIinaeTcsa 1 onATb padoTaeT 06bIYHLIM 0OPa30M.

Mpouecc )oHOBOW 3anmcy MMeeT CMbIC/T HacTpanBaTth Nocsie TOro, Kak
HaCTPOEeHbl KOHTPOJ/IbHbIE TOYKN. COBMECTHO C KOHTPOJIbHOW TOUYKOW 3TU
Npouecchl AO/MKHbI yCneBaTb 3anucbiBaTb rpsA3Hble Oydoepb! 40 TOro, Kak
OHV NOTPeBdyTCA 06CNyXMBaKOLWMM Npoueccam.



eMoHcTpauus

Pos}
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Toru Pos}gres

[Tpouiecc KOHTPOIBHOM TOYKM OTpaHUYMUBAET pa3Mep XpaHUMbIX
)KYPHAaJIbHBIX (DaiiJIOB U COKpalljaeT BpeMsi BOCCTaHOB/IEHUST

KoHTponbHast Touka 1 (hOHOBast 3armich COpachIBalOT Ha JUCK
rpsi3HbIe Oydepsl

O6cny>XuBaroIIye TIPoLeCChl MOTYT COpaChIBaTh TPsI3HbIE
Oydepsl, HO He JO/KHBI ITUM 3aHUMAThCS
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[1pakTuka Po%ﬁ??éﬁ

HactpoliTe BbINo/HeHHe KOHTPOJIbHOU TOUKHU pa3 B 30 CeKyH/.
YcraHnoBuTe napameTpsl min_wal_size v max_wal_size B 16 Mb.

HeckonbKo MUHYT € TOMOILIBIO yTUINUTHI pgbench mogasaiite
Harpy3ky 100 TpaH3akLjuii/ceK.

Vi3mMeprTe, Kakoii 00beM )KypHaIbHBIX (DaiiyioB ObIT
CreHepUpOBaH 3a 3To BpeMsi. OrieHnTe, Kakoi 00heM MPUXOJUTCS
B CpPeJJHEM Ha OJJHY KOHTPOJIbHYIO TOUKY.

[IpoBeprTe JaHHBbIE CTATUCTUKU: BCE /U KOHTPOJIbHbIE TOUKHU
BBITIOJTHS/TUCH TI0 paciircaduio? Kak MoyKHO OOBSICHUTE
TOTyYeHHbIW pe3y/brar?

C6pockTe HACTPOWKY B 3HAUEHUSI TI0 YMOJTYAHHIO.
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