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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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CnnH-6NOKNPOBKN ¥ Posggres

YcTaHaB/IMBaKOTCA Ha OUeHb KOPOTKOE BpPeMst

HEeCKOJIbKO MHCTPYKILM Mpoljeccopa
EMHCTBEHHBIN PEXXUM — HUCKJIFOUUTE/TbHBIN
HeT BO3MO>XHOCTHM MOHUTOPHHIA
HeT oOHapy>keHMsI B3aIMOO/IOKHPOBOK

]_[I/IKJ'I dKTUBHOI'O OXKWJdHUA

WICTI0/Ib3YIOTCST aTOMapHble MHCTPYKLMU MpoLieccopa

Mbl y)Xe pacCMOTpenin «TsKesble» 6/I0KMPOBKUN, AENCTBYIOLLME KaK NpaBunio
[0 KOHUA TpaH3akuumn v noAaep>KmsaroLie MHOXeCTBO PexumMmoB. /15
3alMTbl CTPYKTYP B onepaTnBHON NamMsiTu, pasgensieMoint HeCKO/TbKUMU
npoueccamu, UCMosib3yTCA 6osiee NpocTbie (U AelleBble B CMbIC/e
Hak/1agHbIX pacxoAoB) 6/10KUPOBKMU.

Camble NpocTble U3 HUX — CMNH-6/T0KMPOBKM NNK CNNHOKKM (Spinlock). OHK
npefHa3Ha4vyeHbl 4715 3axBara Ha 04YeHb KOPOTKoe BpeMs (HECKO/bLKO
MHCTPYKLMIA Npoueccopa) v 3almiatoT oTae/bHble Nons ot
O[HOBPEMEHHOIO U3MEHEHUS.

CnunH-6GOKMPOBKN pPeann3ytoTcsl Ha OCHOBE aTOMapHbIX UHCTPYKLWIA
npoueccopa, Hanpumep, compare-and-swap. OHU 3aXBaTbIBAKTCS TO/TbKO
B UCK/TOUMNTENBHOM pexume. Ecnin 6/10KMpoBKa 3aHSTa, BbINO/THAETCS LMK/
aKTMBHOIO OXMAAaHNs — KOMaHAa NOBTOPSIETCS A0 TexX Nop, noka He
BbINO/IHUTCS YCNELIHO. DTO UMEET CMbIC/1, MOCKOSIbKY CMH-6/T0KMPOBKM
NMPUMEHSIIOTCA TO/IbKO B TEX Cydasix, Koraa BepPOSiTHOCTb KOH(D/IMKTA OYEHb
mana.

CnunH-6110KNPOBKN HE 0becneumBatoT 06paHyXXeHnss B3anMob/10KMPOBOK

(3a aTnm cnepAat paspaboTtyunku PostgreSQL) n He NpefoCTaBnAT HUKaKMX
CpeAcTB MOHUTOPUHra. o 60/1bLLIOMY CYETY, e4MHCTBEHHOE, YTO Mbl MOXEM
caenatb CO CNUH-G60KMPOBKaMU — 3HaTb O NX CyLLLeCTBOBaHWUMN.




Jlerkne 6/10KMPOBKA & Po@a’?é%

YcTaHaB/IMBaKOTCS Ha KOPOTKOe BpeMsi

00OBIYHO ZI0NTN CEKYH/IbI
W cknrounTeTbHbIN U pa3feisieMbli PeXXKUMBbI
EcTb MOHUTOPUHT
HeT oOHapy>keHMsI B3aIMOO/IOKHPOBOK

[TaccuBHOE OXKHIAHUE

TpU 0CBOOOXK/IEHUH Pecypca BO3HHUKAeT COCTOSTHHE TOHKH,
BBIUTPBIBaeT CIyyaiiHblii rporecc

Cnepom nayT Tak HasblBaemble ferkne 6noknposkun (lightweight locks,
lwlocks).

x 3axBaTbIBalOT Ha KOPOTKOE BPeMsi, KOTopoe TpebyeTcs Anst paboThbl
CO CTPYKTYpPOIi AaHHbIX (Hanpumep, ¢ XeLl-Tabamueid nnm cnmckom
ykasaTeneit). Kak npaBuno, nierkast 6/10KMpoBKa yaepXnBaeTcsi Hef10Mro,
HO B NPOLEcce ee yaepXaHnst MOryT BbINOJIHATLCS onepaLuv BBoga-
BbIBO/1a, TakK YTO BPEMS MOXET 0Ka3aTbCsl U 3HAUMTESIbHbIM.

MoaaepXmnBaroTca ABa pexnuma: UCKNKYMTENbHbIN (AN5 3anmcn) 1
pasgensemsbiii (Ana YteHns). Kak TakoBol ouepean oXnaaHust HET: ecnu
HECKOJIbKO NPOLECCOoB XAYT 0CBOOOXAEHUSA GNOKMPOBKK, €€ NoYyUYnT OAUH
N3 HUX B6onee NN MeHee cny4vyaHbiM 06pa3oM. B cnuctemax ¢ BbICOKOWA
napannenbHOCTbIO U 60/bLLO Harpy3Koi 3TO MOXET NPMBOAUTL

K HenpuatHblM adodpektam (https://postgrespro.ru/list/thread-id/2400193).

MpoBepka B3auMO6/IOKMPOBOK HE BbINOHAETCS, KakK U 451 CAVH-
GTOKMPOBOK.

OpHako nerkme 6/10KMPOBKM UMEIT CpeacTBa A/11 MOHUTOPUHTA.



3akpenseHue bydepa a4 Pogza?ég

YcraHaB/MBaeTCs Ha Bpemsi pabotsl ¢ BGydepom

BO3MOXXHO [J/IMTE/IbHOE
W cknrounTeTbHbIN U pa3feisieMbli PeXXKUMBbI
EcTb MOHUTOPUHT
EcTb 06Hapy>xeHHe B3aMOOIOKUPOBOK

[TaccuBHOE OXKHIAHUE

HO 0OBIUHO 3aKperIeHHbIH Oydep rpormycKaeTcs

Ewe oanH Buzg 6/10KMPOBKK, KOTOPLIMA Mbl Y)XXKe paccMaTtpuBasin B Teme
«BbythepHbI Kal» MoAaynst «>KypHasimpoBaHne» — 3akpensieHne bydepa
(buffer pin).

C 3akpensieHHbIM 6y(hepomM MOXHO BbINO/HATL TO/IbKO HEKOTOPbIE
Aencteus. Hanpumep, B CTpaHuLy MOXHO BCTaBUTb HOBYHO CTPOKY (KOTOPYHO
OCTaUlbHble MPOLEeCChl He YBUAAT Grarogaps MHOTOBEPCUOHHOCTU), HO
HeNb35 3aMeHUTb OAHY CTPaHuLy Ha ApYryio.

Kak npaBunno, npouecchl NponyckarT 3akpensieHHbln 6ydhep 1 Bblibupatot
APYroi, YTOObI HEe XAaTb CHATUA 3aKpenaeHnsa. Ho B HEKOTOpbIX criy4vasix,
Korga Tpebyetca MMeHHO 3TOT Bydoep, BbINOMHAETCA NnacCMBHOE
oXuaaHne — cuctema «oyanT» OXuaaroLnin npoLecc, Kkorga 3akpenseHne
CHMMaeTCS.

OXxunpaHua, cBa3aHHble C 3akpenieHunem, goCTynHbl 4219 MOHUTOPWUHTIA.



[Mpumep: 6ydoepHbIin KILL Pogga’?éé

xelw-tabnuua

cBo6oaHbIE D f buffer strategy lock
Gydhepel |
|

cnegyouias ! .
*epTBa | buffer mapping lock
S / x 128

yBennyeHne
CUETUNKOB UCMONb3YeT
aTtomapHble onepauun
npoueccopa

buffer header lock

buffer pin

3] | L | 0] L | 1] | 1

buffer content lock 10 in progress lock

UTo6bI NoNny4ynTb HEKOTOPOE (HEMOMHOE) NpeacTaBneHne 0 TOM, Kak U rae
NCMNONb3YKTCA B/TOKMPOBKN, paccMOTpUM nNpumMmep BydepHoro Kawa.

UTo6bI 06paTnThCA K Xelw-tabnuue, cogepxaller cCblnkn Ha 6ydepsl,
npouecc Ao/MKeH 3axBaTuUTb nerkyto 6r10knposky buffer mapping lock

B pasfensemMoM pexume, a ecniv tabnuuy Tpebyetca N3MeHATb —

TO B UCK/HOUNTENIbHOM pexnme. YTobbl yMEHbLUWTL rPaHyNsapHOCTb, 3Ta
G10KMPOBKA YCTPOEHA Kak mpaHW, COCTOSALWMNIA U3 128 OTAENbHbIX
G/10KMPOBOK, KaxKaas U3 KOTOPbIX 3allMiuiaeT CBOK YacTb Xel-Tabnuypbl.

JlocTyn K 3aronoBky 6ydepa npouecc nosyvyaet ¢ NOMOLLbH CMWH-
610kMpoBKN. OTAENbHbIE onepaunn (Takme, Kak yBeNIMYEHNE CUETUNKA)
MOTYT BbINO/HATLCS U 6€3 SABHbIX 6/TOKMPOBOK, C NOMOLLbH aTOMapHbIX
MHCTPYKLUKIA npoueccopa.

UToO6bl NpounTatb cogepxmnmoe oydepa, Tpebyetcsa 6nokmposka buffer
content lock. O6bI4HO OHa 3axBaTblBAETCA TO/IbKO A1 UTEHUA yKasaTesel
Ha BepCun CTPOK, a fasiblle [OCTATOYHO 3aliunThl, NPeaocTaB/IseMon
3akpenneHnem bydepa. na nsmeHeHna cogepXxnmoro dydepa ata
6/10KMpPOBKa 3axXBaTbIBAETCA B UCKNHOUUTENILHOM peXMME.

[Mpn uTeHun Bydoepa ¢ gucka (Uam 3anucu Ha ANCK) 3axXBaTbIBAETCA TaKxXe
6nokupoBka 1O in progress, kKoTopas CUrHa/IN3NPYET APYrMM npoueccam,
YTO CTpaHuLa YMTaeTcsd — OHW MOTYT BCTaTb B 04epefb, eC/in UM TOXe
Hy)>XHa Ta e camas cTpaHuua.

Ykazarenun Ha cBobofHble 6ydoepbl 1 Ha CrieAyoLLYI0 XePTBY 3aLlULLEHbI
ofHOW cnuH-6noknpoBkoit buffer strategy lock.



[Mpumep: 6ydoepbl XypHana Pogga’?é%

xelw-tabnuua

# insert position lock WALBufMappingLock 8

nosunuusi
[Nt BCTaBKU

1
|
|
|
|
|
|
Il

nocne
pesepBMPOBaHNS MecTa
B 6ythepe BcTaBKa nget
napannenbHo

A

78 wal insert lock
3 X 8

A

\ 4

WALWriteLock

Iy :

Ewe oamH npumep: 6ydepbl XypHana.

[N )XypHa/IbHOro Kalla ToXe MCNosb3yeTca xew-tabnuua, cogepxawias
oTOGpaxkeHne cTpaHul B Bydhepsbl. B oTnnyme ot 6ydhepHOro kawa ata XeLu-
Tabnuua 3aluiieHa eMHCTBEHHOW NErkom 6/10KMPOBKOA
WALBufMappingLock — nockosibky pasmep XypHasibHOro Kalla MeHbLle
(06bI4HO 1/32 oT ByhepHoro kawa) n obpatleHue k bydpepam 6onee
ynopsgoveHo.

3anncb cTpaHuy, Ha AUCK 3alumiieHa nerkoi 6rnoknposkot WALWriteLock,
4yTOObI TO/IbKO OANH NPOLECC OAHOBPEMEHHO MOT BbINOHATL 3Ty onepauuto.

UTO6bI CO34aTh XypHasIbHYHO 3anncb, NPOLECC A0/HKEH CHavana
3ape3epBupoBaTb MeCTO B CTpaHuue. s 3TOro OH 3axBaTblBAET CMUH-
G/10KMPOBKY insert position lock. Nocne Toro, Kak MecTo 3ape3epBnpoBaHo,
npouecc KonupyeT coaepXmMmoe CBOeN 3anncu B 0TBeAEHHOE MeCTO. JdTa
onepauusi MOXeT BbIMO/HATLCS HECKOIbKMMUY NpoLecaMmn 0AHOBPEMEHHO,
[OJ151 Yero 3anuchb 3awpuieHa mpaHwem n3 8 nerkux 6y10kMpoBok wal insert
lock.

3aecb npeacTaBneHbl He BCe G/10KMPOBKU, MMEIOLLIME OTHOLLIEHUE K XXYpHay
npeAsannucu, Ho aTa 1 nNpeaplayuias nNacTpaumumn AoMKHbI AaTb HEKOTOPoe
npeacTasneHe 06 NCNosb30BaHUM GI0KMPOBOK B onepaTuBHOM NamsTu.
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Oyxupanus B pg_stat_activity ¥ CeMIuIMHr

Tunbl oXKUAAHAN
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OXnpgaHus v ceMnJInHr Posggres

Korga npotiecc oxkuziaet yero-mobo,
5TOT (PaKT OTpakaeTcCs B MpeJCcTaB/leHny pg_stat_activity

wait_event_type — THUIT OXKUJaHUS
wait_event — uMa KOHKPETHOT'0 OXKHUJaHUSI

Wubopmaiiusi Mo>keT ObITh He TIO/THA

OXBd4€HbI HE BCe MeCTad B KOZ€, B KOTOPBIX MOI'YT OBITH OXXHaHUA

WHdopmaliys TO/IbKO Ha TeKYIUHA MOMEHT

eJMHCTBEHHBIN C110c00 MOyYUTh KapTUHY BO BpEMEeHH — CeMITTAHT
JIOCTOBepHAasi KapTHHA TOJIBKO IPU O0JIIIOM YKC/ie U3MepeHui
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[N MOHUTOPUHIa OXUAAHWI UCNONb3YeTCA NpeacTaBeHne
pg_stat_activity. Korga npouecc (CUCTEMHbIN UM 06CNYXNBAIOLLNIA) He
MOXET BbIMOIHATbL CBOK PaboTy 1 XAeT Yyero-nmbo, aTo oxmngaHme MOXHO
yBUAETb B NpeacTasneHnn. Ctonbel wait_event_type nokasbiBaeT TUN
oXuaaHus, a ctonbel, wait_event — MMSA KOHKPETHOIO OXMOAHWS.

CneflyeTt yunTbIBaTh, YTO NPeACTaB/IEHNE NOKA3bIBAET TOMLKO Te OXUAAHUS,
KOTOPblEe COOTBETCTBYIOLLMM 06pa3oM 06pabaThiBaOTCA B UCXOAHOM KOAE.
Ecnv npeAcTaBneHne He NoKasbiBaeT OXWaaHne, 3To BOOGLLE roBops He
o3HavaeT co 100-NpoLEHTHOV BEPOSITHOCTbIO, UTO NPOLIECC AECTBUTE/BLHO
HUYEro He XJET.

K coxaneHuto, eguHCTBEHHasA [OCTyNHas nHpopmMaumsa 06 oxnagaHnax —
NHpopMaUnsa Ha TEKYLLMIA MOMEHT. HMKakon HaKonIeHHON CTaTUCTUKN He
BefeTcA. EAMHCTBEHHDIN Cnocob NosyyYnTb KapTUHY OXUAaHu BO
BPEMEHN — CeMMN/IMpOBaHne COCTOAHUSA NpeAcTaBNeHns ¢ onpeaeneHHbIM
NHTEepPBasIOM. BCTPOEHHbIX CpeACcTB A/15 3TOr0 He NpeayCMOTPEHO, HO
MOXHO MCNOJIb30BaTb paclunpeHns, Hanpumep, pg_wait_sampling.

Mpy ceMNNNpPoBaHNM HAl0 YUNTbLIBATb €0 BEPOSITHOCTHbIV XapakTep.
UTo6bI NONYyYNTL GONEE UNN MEHEE [IOCTOBEPHYHO KAPTUHY, YMC/IO
n3MepeHnii I0/MKHO BbITb AOCTATOYHO BbICOKO. [03TOMY ceMNINpPOBaHue
C HU3KOI1 YacTOTOI He AacT A0CTOBEPHO KapTWHbI, a NOBbILLEHNE YaCcTOTbl
NPUBOAUT K YBE/TMYEHUIO HakKNaAHbIX pacxoaoB. o Toi e npuumHe
cemnaMpoBaHne 6ecnosie3Ho A1 aHam3a KOPOTKOXUBYLLIMX CEAHCOB.




Tunbl oXnuagaHnn Po%a?a:s

pg_stat_activity.wait_event_type
brokupoBku

G/T0KUPOBKH 00BHEKTOB Lock
nerKue OJIOKUPOBKH LWLock
3aKperuieHue Oydepa BufferPin

Jpyrue oxxujaHus

BBO/I-BBIBO/]] 10

ToJIy4eHue JaHHbBIX OT APYyroro rnporecca IPC

TI0/TyYeHHe [JaHHbIX OT K/IMeHTa Client
aKTMBHOCTHU B MOJyJle pacLUIMpeHUs] Extension
«be3nmemnve» Activity, Timeout

Bce ocransHOe — HeyuTeHHOe BpeMs
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Bce oxngaHus MOXHO pa3feninTb Ha HECKO/IbKO TUMOB. OXuaaHus
pacCMOTpPEHHbIX 6/TOKMPOBOK COCTABMAKT 60/IbLUYIO KATEroOpuio: OXuaaHne
6N10KMPOBOK 06BLEKTOB (3HadYeHue Lock B cTtonbue wait_event_type),
oxupaHue nerknx 6noknposok (LWLock) 1 oxuaaHue 3akpensieHHOro
oydepa (BufferPin).

Ho npouecckl MOryT oxuaatb 1 gpyrme cobbltnsa. OxmngaHusi BBoga-Bbisoga
(I10) BO3HMKaLOT, KOoraa npoleccy TpebyeTtcs 3anucarb UM NpounTaTb
AaHHble. Tpouecc MOXeT XaaTb AaHHble, Heobxoaumble Ans paboTbl, OT
knveHTa (Client) nnm ot gpyroro npouecca (IPC).

PacLumMpeHus MoryT permctTpmpoBaTb CBOU crieyndomyeckmne oxngaHus
(Extension).

BbiBaloT cuTyauuu, Korga npoLecc NpocTo He BbINOTHAET Noe3Hoi paboTsl.
K aToin Kateropun oTHOCUTCS OXunAaaHue (OOHOBbLIX NPOLECCOB B CBOEM
ocHoBHOM uukne (Activity), oxngaHve Taimepa (Timeout). Kak npasuno,
Takne OXnAaHUA «HOPMasibHbI» U HE TOBOPAT O KakMx-1mbo npobremax.

Tun oXmnpaHns ConpoBOXAaeTCs MMEHEM KOHKPETHOIO OXUAaHWUS:
https://postgrespro.ru/docs/postgresgl/10/monitoring-stats#WAIT-EVENT-T
ABLE

Ecnu ums oxmngaHna He onpegesneHo, NpoLecc He HaXoA4MTCS B COCTOAHNN
oxuaaHusa. Takoe BpeMs crefyeT cumTaTb HeyUYTEHHbIM, Tak Kak Ha CaMOM
fene Hen3BecTHO, YTO UMEHHO NPOUCXOANT B 3TOT MOMEHT.




[leMoHCcTpauuns Posigres

7 )

$ psqgl
postgres=#

\
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B gemMoHcTpauumn Mbl ncrnosb3yem oainoByto cuctemy FUSE v npoekT
slowfs, NOCTPOEHHbIN C ee MOMOLLbIO.
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Toru Pos}gres

B/I0OKMPOBKM B OlepaTUBHOM MaMsATU peanu3yrTCsl 0-Pa3HOMY

CTIMH-0/I0KMPOBKY, JieTKue OJIOKUPOBKH, 3aKperuieHre Oydepa
OTHOCHUTeIbHO KOPOTKOe BpeMsi U obsierdyeHHast ”HPpacTpyKTypa

MOHUTOPUHT TEKYIIUX OXKUIaHUM C TOMOIIbIO
rpejcTaBeHus pg_stat_activity

CEMIUVIMHI' AJId 110J/Iy4YeHHs KdPpTHHBI BO BpeMEHH
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[1pakTuka Pogza’?éié:

1. OTKpBITBIY KypCOp yZep)KuBaeT 3akperieHue Oydepa, yToObI
yTeHUe CJie/lyIolleil CTPOKH BBINOJHSIOCH ObICTpee.
Yb6eauTtech B 3TOM € MOMOIIIbI0 paciuupenusi pg_buffercache.

2. Ortkpoiite Kypcop 1o Tabsuile 1, He 3aKpbIBasi €ro, BLIMOHUATE
OuMCTKY Tabmuiipl (VACUUM). Byzet /i1 ouncTKa »K/1aTh
0CBOOOXKIeHUs 3aKperieHus Oydepa?

3. TloBropuTe 3KCTIepUMEHT, BbIIIOJHUB OYMCTKY C 3aMOPO3KOM
(VACUUM FREEZE). Y6equTech, uTo B IPO(U/Ib OXKUAAHUN
o6c/y>KuBarol1Lero rnporecca rnomnaao oKuaHve 3aKperieHus

Oydepa.
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1. PacwmpeHne pg_buffercache 66110 paccMoTpeHo B Moayne «KypHast»,
Tema «bydrepHbIii kaw». MNpeactaBneHne pg_buffercache cogepxnt
ctonbey, pinning_backends, KOTOpbI NOKa3biBaeT KOJIMYECTBO NPOLLECCOB,
3aKpenmBLLNX 3TOT Bydhep. Hy>XHblin Byddep MOXHO HalTK MO YCNIOBUIO
relfilenode = pg_relation_filenode(umsi_mabiuysi).

2. [lns npoBepkn yao6bHO BOCMO/b30BaTbCA BapuaHToM komaHabl VACUUM
VERBOSE.



