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Tembl Posygres

[Iporjecc KOHTPOJILHOU TOUKU
I[Tporjecc dhoHOBOM 3amycU

MoHUTOpHHT



KOHTpOsIbHasi Touka Wz

HeobXxoMMOCTb KOHTPOJILHOW TOUKU
[Tporiecc BbIMOJHEHWS] KOHTPOJIbHOM TOUKH
ATOPUTM BOCCTaHOBJ/IEHUS T0C/Ie COOS

Hactporika
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HeobxoaumMoCTb Posggres

Pa3Mep XPaHHUMBIX ’KYPHaJ/IBHBIX 3arucen
C Kakoro cerMeHTa HauMHaTh IIPUMEHSTh JKypPHa/IbHbIE 3aII1CH
TIpPY BOCCTaHOBJ/IEHUU?
AKTMBHO MCIIOJIb3YIOIAsiCsl CTPaHMIla MOXKET He BBITECHATLCS U3 Kellla

Bpewmsi BoccTaHOB/IeHUs

CKOJIBKO BpeME€HHU 3aliMeT BOCCTAHOB/IeHHe r1oc/ie cbos?

Ecnv He npeAnpuHATL cneunanbHbiX Mep, TO akTUBHO UCMO/b3YOLAsCS
CTpaHuua, nonae B 6ydepHblii Kelll, MOXET HMUKOrAa He BbITECHSATHLCS.

3T0 03HayaeT, 4YTo NPV BOCCTAHOB/IEHUN NOce c60a HaM NpuaeTcs
NpocmaTpuBaTh BCE XypHasibHble 3anncu, co3aaHHble C MOMEHTA 3anycka
cepBepa.

Ha npakTuke 310, KOHEUYHO, HeaoNyCcTMMO. Bo-nepBbIx, daiiibl 3aHUMatoT
MHOro MmecTa — WX BCe NpuaeTcs XpaHuTb Ha cepBepe. Bo-BTOpbIX, Bpems
BOCCTaHOB/EHWs ByaeT 3anpeaensHo 60NbWMM — NpUaeTCs NPOCMOTPETh
MHOXECTBO XYPHa/lbHbIX 3anunceil.

Mo3TOMy CyLLECTBYET NpoLeaypa KOHTPOJIbHOI TOUKU, KOTopas
BbINOIHAET COPOC BCEX IPA3HbIX CTPAHWUL, Ha ANCK, HO HE BbITECHSIET UX
13 Kewa. CneuunanbHbIi hOHOBLIV Npouecc checkpointer neprnoanyeckn
BbINOIHAET KOHTPO/IbHYHO TOUKY. [OCNe TOro Kak KOHTPO/IbHasi ToUKa
3aBepLUeHa, XypHasibHble 3anucu, NpeawecTByolme ee Hadany, 60nbLue
He HYXHbl A/151 BOCCTAHOB/IEHWS.
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[Mpouecc KOHTPOJIbHOWN TOYKK Pogzgres

3anuchiBatoTCs rpsi3Hbie Oydepst CLOG

CLOG

4

PaccmoTtpum rlo,u,po6Hee, YTO nNponcxoanT npn BblINOJSIHEHNI KOHTpOJ’IbHOI\/II
TOUYKW.

Bo-nepBbix, NOMUMO 6ydiepHOro kella, B ornepaTtMBHO NamsiTu
pacnonaralTcsi U Apyrme CTpyKTypbl, COAEPXKNMOE KOTOPbIX HYXHO
COXPaHsITb Ha AUCKe.

B yacTHOCTK, KOHTPO/IbHAs ToUKa copacbiBaeT Ha AUCK Bydrepbl cTaTyca
TpaH3akumin (CLOG). MNMoCcKoNbKy KOMYeCTBO Takmnx 6ychepoB HEBEMNKO
(Mx 128 WTyK), OHM 3anNnCbIBaOTCA Cpasy Xe.
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[Tpouecc KOHTPOJIbHOWN TOUKU Posigres

TIOMeYaroTCsl U3MeHeHHbIe CTpaHULIbl B OydepHOM Kellle

Bo-BTOpbIX, OCHOBHas paboTa KOHTPOJIbHON TOYKM — COPOCUTL Ha AMCK BCe
CTpaHu1Lbl N3 6ydpepHOro kewwa, KoTopble ObI/IN TPA3HLIMU HA MOMEHT
Hayasia KOHTPOJ/IbHOM TOYKN.

[MockonbKy pasmep 6ydpepHoro Kewa MOXeT OblTb OUEHb BENVK,
cbpacbiBaTb Ccpa3sy BCe CTpaHuLbl NJI0X0 — 3TO NPUOCTAHOBUT HOPMaJTbHYIO
paboTy cepeepa 1 co34acT 60/bLUY Harpy3Ky Ha AMCKOBYIO MOACUCTEMY.
[MO3TOMY KOHTPO/IbHAsA TOUKa pacTArMBaeTcs BO BpEMEHU 1 (hakTUu4ecku
npeBpaLaeTcsa B OTPE30K.

CHavasia Bce U3MEHEHHbIE Ha TeKyLWMii MOMEHT CTpaHuLbl NoMeYyatoTCs
B 3arofioBke bydoepa cneymanbHbIM piarom. ..
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[Tpouecc KOHTPOJIbHOWN TOUKU Posigres

MoMeYeHHbIe CTPaHULIBI TOCTEIEHHO 3allrMChIBalOTCH,
roMeTKa yourpaeTcst U3 3aroyioBka oydepa

checkpoint_completion_target = 0.9

cTan
TPSI3HBIM
nocne Hayana
KOHTPO/NbHOM
TOYKM

152 155 5
d 2\ 1\ o | 1] 3 1

4 L

...a 3aTeM NpoLecc KOHTPOIbHOW TOYKM r1ocmerneHHo NPOXoAMuT Mo BCEM
O6ychepam 1 copacbiBaeT NOMeYEHHble CTpaHuLUbl Ha auck. Eule pas
OTMETMM, YTO CTPaHuLbl HE BbITECHAIOTCS M3 KeLla, a TO/IbKO
3anuncbiBatoTcs. NMo3aToOMy KOHTPO/IbHAsA TOYKa He obpallaeT BHUMaHus Ha
4yncnio obpauleHnii K bydpepy 1 NpusHak 3akpensieHHOCTH.

[MomeyeHHble 6ydoepbl MOTYT Takke ObITb 3anncaHbl U 06CYXKMBAKOLLNMN
npoLieccamy — CMOTPSA KTO fAobepeTca fo bydepa nepsbiM. B nto6om
CNnyyae npu 3anncu CHUMaeTCs YCTaHOB/IEHHbIN paHee doar, Tak uTo bydiep
Oynet 3anvcaH To/IbKO O4MH pas.

B npouecce paboTbl KOHTPOSILHON TOYKM CTPaHWULbI MPOAO/HKAOT
N3MEHATbCA B bydpepHOM Kelle. Ho HoBble rpsA3Hble Bydhepbl yxe He
paccMmatprBaloTCA NPOLECCOM KOHTPOSTbHOW TOUKN, Tak Kak Ha MOMEHT
Hayasna paboTbl OHM He BbINN TPA3HLIMN.

AKTUBHOCTb 3anucu rpsasHbix 6ydoepoB onpeaensercs s3HayeHnem
napametpa checkpoint_completion_target. OH noka3sblBaeT, Kakyto YacTb
BpeMeHn Mexay ABYMA cOCefHUMWN KOHTPO/IbHbIMU TOYKaMu crenyet
ncnonb3oBartb 4514 3annucu ctpaHul. Co 3HavyeHnem 0.9, 3agaHHbIM

Nno yMO/I4YaHUI0, MOXHO oXunaaTb, YTo PostgreSQL 3aBeplwnT npouenypy
KOHTPOJIbHOW TOYKM HE3a40/1ro A0 CcriedytoLlent 3aniaHnpoBaHHOMN.
3HayeHud Bbilwe ymonyaresibHoro 0.9 ncnonb3oBaTtb HE peKOMeEHAyeTca,
MOCKO/IbKY (haKTUYeCKN NpoLecc MOXET 3aHATb HECKO/IbKO 60/bLue
BpPeMeHHU, YeM yKa3aHOo B napametpe.
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[Tpouecc KOHTPOJIbHOWN TOUKU Posigres

B JKypHaJle CO3/laeTcs 3aMich O 3aBeplIeHNH KOHTPOJIbHOW TOUKU
C yKa3aHHeM MOMeHTa ee Hayaja

B (baiin pg_control 3anuceiBaeTcss LSN KOHTPO/IbHOM TOUKU

B 3TOT
MOMEHT Havas1aCcb
KOHTpPO/bHasA
TOYKa

WAL 3anncb
O SR I PGDATA/global/pg_control

KOHTPO/bHOA
TOUKMN

1
\ Latest checkpoint location: 0/1BAOCD8
I < Latest checkpoint's REDO location: 0/1BAOCAO

B koHLUe paboTbl Npouecc co3aaeT XypPHaslbHYH0 3anncb 06 OKOHYaHUM
KOHTPO/IbHOWM TOYKK. B 3Toih 3anucu cogepxumntcsa LSN momeHTa Hadana
paboTbl KOHTPONILHOW TOYKW. MOCKO/bKY KOHTPO/IbHASA TOUYKA HUYEro He
3anncbiBaeT B XXypHas B Ha4Yasle cBoei paboTbl, No aToMy LSN MoxeT

HaxoAuTbLCS N6ast XXypHasibHasA 3annchb.

Kpome Toro, B cneymanbHbii thainn PGDATA/global/pg_control
3anncblBaeTCs yKkaszaHne Ha CO34aHHYH XYPHa/lbHYH 3anncb. Taknum
06pa3oM MOXHO ObICTPO BbISICHUTb MOCAEAHIO MPONAEHHYH KOHTPO/TbHYHO

TOUKY.



KoHTpoJIbHasE TOUKa

3aryissHeM B yIIpaBJIgIoIui ¢aiii /var/lib/postgresql/16/main/global/pg_control. 9To MOKHO cZiesIaTh C IIOMOIIbI0 YTHUIUTHI

pg_controldata.

student$ sudo /usr/lib/postgresql/16/bin/pg_controldata -D /var/lib/postgresql/16/main

pg_control version number:
Catalog version number:
Database system identifier:
Database cluster state:

pg _control last modified:

Latest
Latest
Latest
Latest
Latest
Latest
Latest
Latest
Latest
Latest
Latest
Latest
Latest
Latest
Latest

checkpoint location:

checkpoint's
checkpoint's
checkpoint's
checkpoint's
checkpoint's
checkpoint's
checkpoint's
checkpoint's
checkpoint's
checkpoint's
checkpoint's
checkpoint's
checkpoint's
checkpoint's

REDO location:
REDO WAL file:
TimeLinelD:

PrevTimelLinelD:

full page writes:

NextXID:
Next0ID:
NextMultiXactId:
NextMultiOffset:
oldestXID:
oldestXID's DB:
oldestActiveXID:
oldestMultiXid:

oldestMulti's DB:

Latest checkpoint's oldestCommitTsXid:
Latest checkpoint's newestCommitTsXid:
Time of latest checkpoint:

Fake LSN counter for unlogged rels:
Minimum recovery ending location:

Min recovery ending loc's timeline:
Backup start location:

Backup end location:

End-of-backup record required:

wal level setting:

wal log hints setting:
max_connections setting:

max_worker processes setting:

max_wal senders setting:

max_prepared xacts setting:
max_locks_per_xact setting:

track commit timestamp setting:
Maximum data alignment:

Database block size:

Blocks per segment of large relation:
WAL block size:

Bytes per WAL segment:

Maximum length of identifiers:
Maximum columns in an index:

Maximum size of a TOAST chunk:

Size of a large-object chunk:
Date/time type storage:

Float8 argument passing:

Data page checksum version:

Mock authentication nonce:

1300

202307071
7519180000255751170

in production

MH 23 wioH 2025 23:44:52
0/1BAEFC8

0/1BAEFC8
000000010000000000000001

0

1

1

0

0

MH 23 uioH 2025 19:20:17
0/3E8
0/0

0

0/0

0/0

no
replica
off

100

8

10

0

64

off

8

8192
131072
8192
16777216
64

32

1996
2048
64-bit integers
by value
1

6c8a466d84b976db35a27d755cf7aadaabla%aled95ba557ee94350de054349d

BuauM MHOTO CIIpaBOYHOM HHPOPMAIIHH, U3 KOTOPOI 0COOBIM HHTepec IIPeCTaB/IAI0T JaHHbIe O IT0CIefHe KOHTPOJIbHON

TOUKe U CTaTyc KjacTepa: «in production».

BEIITOJIHUM BPYYHYI0 KOHTPOJILHYI0 TOUKY U IIOCMOTPHM, KaK 3TO OTPakaeTcs B )KypHaJIe U B YIIpaBJLIIoNieM daiire.

=> SELECT pg_current_wal_insert_lsn();

pg current wal insert lsn

0/1BAF040
(1 row)

=> SELECT pg_walfile_name('0/1BAF040"')



pg walfile name
000000010000000000000001
(1 row)

=> CHECKPOINT;
CHECKPOINT
=> SELECT pg_current_wal_insert_lsn();

pg _current wal insert lsn
0/1BAFOFO
(1 row)

B sKypHauI IToIiafaeT 3aIkch 0 TOM, YTO KOHTPOJIbHAs TouKa rpoieHa (CHECKPOINT _ONLINE):
=> CREATE EXTENSION pg_walinspect;
CREATE EXTENSION

=> SELECT start_lsn, record_type,

replace(description, ';', E'\n') AS description
FROM pg_get_wal_records_info('0/1BAF040','0/1BAFOF0")
WHERE record_type = 'CHECKPOINT_ONLINE' \gx

[ RECORD 1 J---ommmmmmm e e

start lsn | 0/1BAF078

record type | CHECKPOINT ONLINE

description | redo 0/1BAF040
| tli1l

| prev tli 1

| fpw true

| xid 0:743

| oid 16390

| multi 1

| offset 0

| oldest xid 722 in DB 1

| oldest multi 1 in DB 1

| oldest/newest commit timestamp xid: 0/0+

| oldest running xid 743 +

| online

+ 4+ + + A+ +

B ommcaHUHM 3alMCH YKa3aH LSN Hauajla KOHTPOJIbHOM TOYKH (redo).
CpaBHHM C JaHHBIMHU YIIPaBJIAIONero daia:

student$ sudo /usr/lib/postgresql/16/bin/pg_controldata -D /var/lib/postgresql/16/main | egrep
'Latest.*location’

Latest checkpoint location: 0/1BAF078
Latest checkpoint's REDO location: 0/1BAF040

HWudopmariust 06 LSN, oueBHIHO, COBIIAZAET.
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BoccTaHOB/1eHue Pos{gres

ITpu crapre cepBepa nocsie cbost

1. Havitu LSNj Hauasia moc/ieZjHel 3aBepLLIeHHON KOHTPOIbHOW TOYKH

2. IPUMEeHUTh KXY 3aIiCh )XypHasa, HaurHas ¢ LSNy,
ecyii LSN 3arvicu 6osbiite, uem LSN cTpaHUIlbI

3. obopBaTh HauaThble, HO He3a(hUKCUPOBAHHBIE TPAH3AKLIUM
4. mepe3anucarh He)XypHasMpyeMble TabiuLibl init-gainamu
5. BBINOJIHUTH KOHTPOJIbHYIO TOUKY

Ha4vaso
BOCCTaHOB/1EHUA

HeobxoanMble dhalinel XypHana

-
@ ' ® ' » xid

KOHTPO/IbHAasA Touka KOHTPO/IbHAs Touka c6oi

10

Ecnn B paboTte cepBepa npousoLuen cooin, To Npu nocnenyowem 3anycke
npouecc startup o6Hapyxusaet 310 (B thainne pg_control ctatyc oTan4eH
OT «shut down») 1 BbINO/HAET aBTOMaTnyeckoe BOCCTaHOB/IEHNE.

CHayana npouecc umTtaeT 13 Toro xe hanna LSN 3anucm o nocnegHei
3aBEepPLUEHHON KOHTPO/IbHOW TOUYKe. M3 3TOi 3anncu npouecc y3HaeT
nosmumo LSNo Havyana aTol KOHTPOJIbHOM TOYKM.

(NS NONHOTLI KAPTUHBLI 3aMETUM: eC/niv NpUcyTCcTBYeT hain backup_label,
3anuncb O KOHTPOJIbHOWN TOYKE YMTAETCSH U3 HETO — 3TO HYXXKHO AN
BOCCTaHOB/IEHUNSA U3 pe3epBHbIX Konuii. NMoapobHee cm. kypc DBA3.)

[anee npouecc startup umMtaeT XypHas Bnepeps OT Han4eHHOW No3uLmu,
nocnepoBartesibHO NPUMEHSANA 3anncu K cTpaHuuam, ecsiv B 3TOM eCTb
Heo6XoAMMOCTb (UTO MOXHO NPOBEPUTL, CpaBHMB LSN CTpaHuLUbl Ha Aucke
¢ LSN xypHasnbHoi1 3anucu). IameHeHne cTpaHul, npomucxoauT B 6ydepHoM
Kelle, Kak npu 06bIYHON paboTe.

3anucu, otHocAwmeca K ctpaHnuam CLOG, BoccTaHaB/IMBaKT CTaTycC
TpaH3akumin. TpaH3akumn, He 3adoMKCMPOBaHHbIE K KOHLY BOCCTaHOB/IEHUA,
cumTaroTcsa 060pBaHHbLIMU; NX U3SMEHEHUS HE BUAHbI B CHUMKaX AaHHbIX.

AHaNOrMYyHO 3anncu NPUMEHSOTCS 1 K chainam: HanpumMmep, ecnn 3anucb
roBOPUT, UTO doaiinl A0/MKEH ObITb CO3M1aH, a ero HeT — doalini co3gaeTcs.

B KOHLe npoLecca Bce HexypHanupyemMble Tabnuubl nepesanncbiBaloTCs
C nomMoLLbo 06pa3os B init-panax. Ha aTom npouecc startup 3aBepLuaet
paboTy, nocsie yero npotecc checkpointer BbINO/THAET KOHTPOJIbHYHO TOUKY,
4yTOObI 3apnKCMpPoOBaTbL BOCCTAHOB/IEHHOE COCTOSIHME.



BoccraHoB/IeHHE

Temnepb CEIMUTHPYEM COOMH, IPUHYTUTEILHO BEIK/IIOUUB CepBep.

=> CREATE DATABASE wal_checkpoint;

CREATE DATABASE

=> \c wal_checkpoint

You are now connected to database "wal checkpoint" as user "student".

=> CREATE TABLE test(t text);

CREATE TABLE

=> INSERT INTO test VALUES ('MNepepn cboem');

INSERT 0 1

student$ sudo head -n 1 /var/lib/postgresql/16/main/postmaster.pid

19504

student$ sudo kill -QUIT 19504

Ceriuac Ha JIMCKe HaXO/ATCs )KypHaIbHbIe 3aIIHCH, HO TabJIMYHbIe CTPAaHUITEI He OBLIH COPOIIEeHb] Ha JIHCK.
[IpoBepHM COCTOSIHHE KyIacTepa:

student$ sudo /usr/lib/postgresql/16/bin/pg_controldata -D /var/lib/postgresql/16/main | grep state
Database cluster state: in production

CocTostHHe He U3MeHMIOCh. [Ipu 3amycke PostgreSQL IofMeT, UTO IIPOU30IIIesI c60# U TpeGyeTcs BOCCTAHOBJIEHHE.
student$ sudo pg_ctlcluster 16 main start

student$ tail -n 6 /var/log/postgresql/postgresql-16-main.log

2025-06-23 23:45:34.412 MSK [20381] LOG: redo starts at 0/1BAF040

2025-06-23 23:45:34.472 MSK [20381] LOG: invalid record length at 0/201C9C0O: expected at
least 24, got O

2025-06-23 23:45:34.472 MSK [20381] LOG: redo done at 0/201C998 system usage: CPU: user:
0.00 s, system: 0.01 s, elapsed: 0.06 s

2025-06-23 23:45:34.509 MSK [20379] LOG: checkpoint starting: end-of-recovery immediate
wait

2025-06-23 23:45:37.317 MSK [20379] LOG: checkpoint complete: wrote 974 buffers (5.9%);
0 WAL file(s) added, 0 removed, 1 recycled; write=0.053 s, sync=2.689 s, total=2.818 s;
sync files=327, longest=0.041 s, average=0.009 s; distance=4534 kB, estimate=4534 kB;
1sn=0/201C9CO, redo 1sn=0/201C9CO

2025-06-23 23:45:37.349 MSK [20378] LOG: database system is ready to accept connections

student$ psql wal_checkpoint

=> SELECT * FROM test;

MNepen cboem
(1 row)

Kak Bupum, TaGHHHa U TaHHbIE BOCCTaHOBJIEHBI.

Terepb OCTAaHOBHM 3K3eMIUIIP KOPPEKTHO. IIpK TaKoM ocTaHOBKe PostgreSQL BBIIOIHET KOHTPOILHYIO TOYKY, UTOGHI COPOCHUTE
Ha JIUCK Bce IaHHbIe

= \q

student$ sudo pg_ctlcluster 16 main stop

IIpoBepHM COCTOSIHHE KJIACTepa:

student$ sudo /usr/lib/postgresql/16/bin/pg_controldata -D /var/lib/postgresql/16/main | grep state
Database cluster state: shut down

Terepb cocTostHEEe — «shut down», 9YTO COOTBETCTBYeT KOPPEKTHOM 0CTaHOBKe.
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HacToTa KOHTPO/IbHbIX TOYEK Posggres

checkpoint_timeout = 5min
max_wal_size =1GB

o06bem WAL
A

mexay
KOHTPO/IbHBIMU
Toukamu

max_wal_size

C Havyana TekyLuel
KOHTPO/bHOW TOYKM

®

®

®
H_/

»
»

Bpems
checkpoint_timeout

12

OO6bIYHO KOHTPOMbHAS TOYKa HACTPaMBaETCs M3 CriefyHLLMX COOBPaKEHNIA.

CHavana Haflo onpeaennTbCsl, Kakas Yactota cpabatbiBaHUit Hac
ycTpamBaeT (Mcxoas U3 AonycTUMOro BpeMeHU BOCCTaHOBNEHNS U 06bema
XXYpPHa/bHbIX (haiifioB 3a 3TO BpeMsl Npu cTaHAapTHO Harpy3ke). Uem pexe
MOYXHO NMO3BO/IUTb CeE6E KOHTPO/IbHbIE TOUKM, TEM Jlyylle — 3TO CoKpallaeT
HaknagHble pacxo/pbi.

YcTpavBarllas YactoTa 3anncbiBaeTcs B napameTp checkpoint_timeout
(3Ha4YeHue no ymosyaHut — 5 MUHYT — C/INLLIKOM MaJsio, 4acTo Bpems
yBe/iMunBatoT 40 nosy4vaca).

OpfHako BO3MOXHa CUTyauus, Korga Harpyska CTaHeT Bbllle pacHeTHOM

N 3a yKazaHHoe BpeMsi 6yeT creHepMpoBaH C/IMLLKOM 60/1bLION 06beM
XXYPHaU/IbHbIX 3anucei. a8 aToro B napameTpe max_wal_size ykasblBatoT
06K ONYCTUMbIA 0OBbEM XYPHa/IbHbIX 3arnuncen.

[ns BoccTaHOB/IEHMA Nocne c60sa cepBep AO/MKEH XpaHUTb dhaisibl

C MOMEHTa Hadas1a nocnefHei 3aBepLUeHHON KOHTPOIbHON TOUKN

[10 Hayana Tekywein (06beM Mexay KOHTPO/SIbHbIMY TOYKamu) Maoc doansisl,
HakonuMBLUNECHA BO BpeMsA paboTbl TEKYLLEi KOHTPONIbHOW TOUKW. Mo3ToMy
00LWMIA 0O6BbEM MOXHO OLIEHUTb Kak

(1 + checkpoint_completion_target) * 06beM-Mexx0y-KOHMP-mo4yKkamu.

Takum 06pa3om 60/1bLIas YacTb KOHTPO/IbHbLIX TOYEK NPOUCXOAUT

Mo pacnucaHuio, pas B checkpoint_timeout eanHUL, BpeMeHU. Ho npwu
MOBbILWEHHOW Harpy3ke KOHTPOJIbHasA TOYKa BbI3blBAETCA Yalle, YToObl
nocraparbCs YNoXuUTbCA B 06beM max_wal_size.
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O6beM ghanioB XypHana Posigres

CepBep XpaHUT >KypHa/bHbIe (halIb

HeoOXoJUMbIe /17151 BOCCTaHOB/IeHHs (00bIuHO < max_wal_size)

ellje He TIPOYUTaHHbIe Yepe3 CI0ThI perTMKaLiu

ellle He 3aMyCaHHbIe B apXUB, €C/IM HaCTPOeHa HeTlpepbIBHAs apXUBaLIYsI
He TpeBbILLIaoIKe 110 00beMy wal_keep_size

He MpeBbIlIaroIye 1o 06beMy min_wal_size (Tipy 1iepencriob30BaHNH)

Hactporiku
max_wal_size =1GB
wal_keep_size =0
wal_recycle =on
min_wal_size = 80MB
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Hapno noHumarb, YTo 06bEM, YKa3aHHbI B napameTpe max_wal_size,
MOXET ObITb NPEBbLILIEH. DTO HE XECTKOE OrpaHnyYeHne, a OPUeHTUp ass
npouecca checkpointer, BANAKOWMIA HA aKTUBHOCTb 3amnunucu rpsi3HbIX
6ychepos.

Kpome Toro, cepBep He MMEET npaBa CTePETb XypHasibHbIe (paiisbl, ele
He nepefaHHbIe Yepe3 CNOoTbl penavkauumu, 1 ainsl, eule He 3anncaHHble
B apXMB NPU HEMNPEPbIBHOM apXUBMPOBaHUN. ITO MOXET NPUBECTU

K nepepacxofy MecTta, Tak YTo eC/im 3TOT (PyHKLMOHaN UCMO/b3YyeTCs,
Heo6Xxo4nM NOCTOAHHbLIA MOHUTOPWHT.

MOXHO Ha cniyyaii oTCcTaBaHUS pensnkyi napametTpom wal_keep_size
YCTaHOBUTb MUHUMaJIbHbLI 06beM (DariioB XypHasia, OCTarLmMXCcs nocne
KOHTPOJ/IbHON TOYKN. DTO HE rapaHTUPYET, YTO XYpHasibHas 3anmcb
COXpaHNTCA 00 MOMEHTa, Korga oHa NoHaZo00buTCA pensnke, HO BCe Xe
Nno3BoNseT paboTaTb 6e3 crioTa pensmkaumn.

Mo yMON4YaHu1Io XXypHasibHble pai/ibl MOryT He yaansaTbCs, a NpocTo
nepenMeHoBbIBaTLCA M UCNOMb30BaTLCA 3aHOBO. MapameTp min_wal_size
3aiaeT MMHUMasIbHbIN HeyaansieMbii 06beM. DTO NO3BOMAET CIKOHOMUTb
Ha NOCTOSIHHOM cO34aHuun 1 yganeHnn gainos. OgHako Ans gannosBbIX
CUCTEM C COpy-On-write GbICTpee co3aarb HOBbIN doais, NO3ToOMYy A/ HUX
pekoMeHAyeTCsl OTK/IUYUTL Nepemncnonib3oBaHmne, ycTaHOBUB
wal_recycle=off.

https://postgrespro.ru/docs/postgresql/16/wal-configuration
https://postgrespro.ru/docs/postgresagl/16/runtime-config-wal#RUNTIME-CO

NFIG-WAL-CHECKPOINTS



https://postgrespro.ru/docs/postgresql/16/wal-configuration
https://postgrespro.ru/docs/postgresql/16/runtime-config-wal#RUNTIME-CONFIG-WAL-CHECKPOINTS
https://postgrespro.ru/docs/postgresql/16/runtime-config-wal#RUNTIME-CONFIG-WAL-CHECKPOINTS

00BpeM >XypHaja

CHOBa 3aIIyCTUM 3K3eMILIIP.
student$ sudo pg_ctlcluster 16 main start

VcTaHOBHM MHHHMAaJIBHOE 3HaUeHHe min_wal_size ¥ OTK/II0UHMM IIepeHCIIoIb30BaHHe, UTOOBI I10C/Ie KOHTPOJIbHOM TOUKHU
0CTaBaJIOCh He 60JIbIIe IBYX CETMEHTOB.

student$ psql wal_checkpoint

=> ALTER SYSTEM SET min_wal_size = '32MB';
ALTER SYSTEM

=> ALTER SYSTEM SET wal_recycle = off;
ALTER SYSTEM

=> SELECT pg_reload_conf();

pg_reload conf

Jlo6aBUM CTPOKH B TaOJIHITY.

student$ psql wal_checkpoint

=> INSERT INTO test SELECT g.id::text FROM generate_series(l, 1_000_000) AS g(id);
INSERT 0 1000000

Crimicok GaiioB >KypHaJsa:

=> SELECT * FROM pg_ls_waldir() ORDER BY name;

name | size | modification

000000010000000000000002 | 16777216 | 2025-06-23 23:45:43+03
000000010000000000000003 | 16777216 | 2025-06-23 23:45:43+03
000000010000000000000004 | 16777216 | 2025-06-23 23:45:44+03
000000010000000000000005 | 16777216 | 2025-06-23 23:45:44+03
(4 rows)

BBITIOJTHUM BPYYHYI0 KOHTPOJIBHYIO TOUKY U OIIATH IIOCMOTPHUM Ha >KypHaJI:
=> CHECKPOINT;

CHECKPOINT

=> SELECT * FROM pg_ls_waldir() ORDER BY name;

name | size | modification

000000010000000000000005 | 16777216 | 2025-06-23 23:45:45+03
000000010000000000000006 | 16777216 | 2025-06-23 23:45:45+03
(2 rows)

ITocue KOHTpOJII;HOfI TOYKH B JKypHaJie 0CTaJIOCh He 6oJ1e€ ABYX CeTMeHTOB, B TOM 4HCJIe TOT, KOTOpBIfI OBLIT TeKyIIuM B MOMEHT
ee HayaJa. A eciii B KJIacTepe I10CJIe HavaJla KOHTpOJIBHOI‘/II TOYKH ITPOUCXOTUITHA KaKHe-JIN00 U3MeHeHUs], B JKypHaJie MOIJIA
IIOABUTHCA U TPYrHve CerMeHThI.



PdoHOBad 3annchb

[Tpotiecc ¢oHOBOM 3amucu

Hacrtporika
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of] PROFESSIONAL

[Mpouecc poHOBOW 3anuncK Posigres

cneayowas
Xeprea

cneayoumnia D
Ha 3anucb

MOXET 6bITb
BbITECHEH, Hafl0
3anucarb
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Korga ob6cnyxusaroLwmii npoLecc cobupaeTcs BbITECHUTb CTPaHuLy U3
6ydoepa, OH MOXET 0O6HaPYXUTb, YTO Bydep rpsa3HbIi, 1 emy NpuaeTcs
3anucbiBaTb 3Ty CTpaHuLy Ha AMCK. UTOObI CHU3UTb BEPOATHOCTb TaknX
cuTyauui, B OOMOJ/IHEHME K NpoLeccy KOHTPosibHOM Toukn (checkpointer)
CYLLEeCTBYET TaKxe npouecc poHoBoi 3anucu (background writer, bgwriter
WX NPOCTO writer).

[Mpouecc hoHOBO 3annUcK NCMOb3YET TOT Xe CaMblii a/ITOPUTM Noucka
O6ychepoB AN BbITECHEHUS, YTO U 06CyXMBaroLLMe NPoLEeCChl, TO/IbKO
MCNonb3yeT CBOM ykasarteb. OH MOXET onepexartb ykasaTte/lb Ha «XepTBy»,
HO HMKOrfa He OTCTaeT OT Hero.

3anucbiBatoTca 6ydhepsbl, KOTOpblE OA4HOBPEMEHHO:

* coAepXaT U3SMEHEHHbIe AaHHble (TPA3Hble),

* He 3akpenneHsbl (pin count = 0),

* VMET Hy/1IeBOE YnC/o obpaleHmnii (usage count = 0).

Takum o6pa3om, hOHOBLIN NpoLecc 3anncu, «3aberas Bnepen», HaxoauT
Te 6ydoepbl, KOTOpble ¢ 60/1bLIOIN BEPOATHOCTLIO BCKOpe NoTpebyeTcs
BbITECHUTb. 3@ CYET 3TOro 06C/YXKMBAOLLMIA NPOLLECC CKOpEee BCEro
0BOHapPYXMWT, YTO BblOpPaHHbIA UM Bydhep He ABNAETCA MPA3HbLIM.



of] PROFESSIONAL

[Mpouecc poHOBOW 3anuncK Posigres

Ajiroputm

yCHYTb Ha bgwriter_delay

ec/I1 B cpeJjHeM 3a LUK/ 3anpaiiunBaercs N Oydepos, To 3anucarsb
N * bgwriter_Iru_multiplier < bgwriter_Iru_maxpages

rpsi3HBIX OydepoB

Hactporiku
bgwriter_delay = 200ms
bgwriter_Iru_maxpages =100
bgwriter_Iru_multiplier =2.0
bgwriter_flush_after =512kB
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Mpouecc hoHOBOI 3anncy padotaeTt uukiaMmm MakCUumym rno
bgwriter_Iru_maxpages cTpaHuL, 3acbinas Mexay uukiaMmm Ha Bpems
bgwriter_delay.

(Taknm o6pasom, ec/m yCTaHOBUTL NapameTtp bgwriter_Iru_maxpages
B HOJb, Npouecc oakTuyeckn He Byaet pabortarhb.)

TouHoe uncnio BydrepoB A1A 3anMcKu onpeaenseTcd no cpegHemy
KonuyecTBy 6ydpepoB, KOTOpble 3anpalunBainck 06CyXnsaroLmnmm
npoueccamMu € NPOLLIOTro Uuka (MCnonb3yeTcs CKoMb3sllee cpefHee,
4yTOObI CrNIaANTb HEPABHOMEPHOCTbL MEXAY LMKIamu, HO MNPy 3TOM He
3aBUCeTb OT AaBHeil uctopum). BeluncneHHoe KonnyecTso bydepos
YMHOXaeTcA Ha KoadpdonumneHT bgwriter_Iru_multiplier.

Ecnu npouecc coBceMm He 06HapYXu rpsaAsHbIX 6ydepoBs (To ecTb B CUCTEME
HUYero He NPOUCXOANT), OH «BNadaeT B CMSAUKY», U3 KOTOPOW ero BbIBOAUT
ob6palleHne cepBepHOro npotecca 3a dydgepom. NMocne atoro npouecc
npocbinaeTcs 1 onATb paboTtaeT 06bIYHLIM 06pa3oM.

[Mpn HeoBXOAMMOCTHM 3anncy 60NbLLIOTO KO/IMYeCTBa AaHHbIX cepBep AaET
ykaszaHne OC nNpoun3BecTy NMPOMEXYTOUHbIA COPOC AaHHbIX B XpaHUIULLE
(fsync) no goctmxeHun obbema, 3aiaBaeMoro napameTpom
bgwriter_flush_after. 310 ymeHbLUAET 3a€PXKN PuKcaummn TpaH3akumi

N BbIMNO/THEHNE CUHXPOHM3ALUUN B KOHLLE KOHTPOSIbHOWN TOYKMW.

[Mpouecc poHOBOW 3annUc NMEET CMbIC/T HAacTpansBaTtb Mocsie Toro, Kak
HacTpoeHa KOHTposibHasA Touka. COBMECTHO C KOHTPO/IbHOW TOYKOM 3TK
npouecchl A0/MKHbI yCneBaTb 3anucbiBaTb rpPsA3Hble 6ydiepb! 40 TOro, Kak
OHM NoTpebyloTCA 06CNYXMBAKOLWMM NpoLeccam.



MOHUTOPUHT C2

KoHTpobHbIE TOUKU

checkpoint_warning = 30s
log_checkpoints = on
cTaTychbl nporeccos startup, checkpointer

3anuchk rps3HbIx Oydepos rpoijeccamu

ripeJcTaB/ieHus pg_stat_bgwriter, pg_stat_io
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MapameTtp checkpoint_warning No3BONAET BbIBOAUTL B XYpPHaUT
npenynpexaeHve, eciim NHTepBas Mexay KOHTPO/IbHbIMU TOYKaAMN MEHbLLE,
4yem 3HayeHue napametpa. Ecnm 3To nponcxoauT perynsapHo, cnenyet
nogymartb 06 yBenuyeHum max_wal_size Vi yMeHbLUEHUN HTepBasia
MexXAy KOHTPO/bHbIMU ToUukamu checkpoint_timeout.

BKNOYEHHBIN NO ymMonyaHuio napametp log_checkpoints BbIBOAUT B XypHasl
noapo6HY0 MHhopMaLMo O KaX40W BbINO/THEHHO KOHTPO/IbHOWN TOUKE.

Korga cepBep HaxoauTCA B pexnmMe BOCCTAHOB/IEHUSA, MOXHO CNneauTb 3a
cTarycom npoueccos startup v checkpointer cpeactsamu onepauoHHOM
CUCTEMbI, HanpumMep C NOMOLLLIO YTUNTDI PS.

Cratnuctuky paboTbl NPOLECCOB, 3anvcbiBalOLLNX FPA3HbIE Bydiepsl
(KOHTPO/ILHOM TOYKM, POHOBOW 3anncu 1 06CNYXMBAIOLLINX NPOLLECCOB),
nokasblBaeT npeacrasneHne pg_stat bgwriter, a HaunHas ¢ Bepcun 16 —
npeacrasnieHne pg_stat_io.

B 17-oi1 Bepcum PostgreSQL nosiBUTCA HOBOE NpeacTaB/ieHne
pg_stat_checkpointer, B koTopoe 13 pg_stat_bgwriter 6yaet nepeHeceHa
NHpopMaLUsa 0 CTaTUCTUKE NpoLecca KOHTPOTbHOW TOUKMN.



MOHHTOPHHI

IIapameTp checkpoint_warning BEIBOAUT IpeAyIPerKAeHUE, eCIM KOHTPOIbHBIE TOUKHY, BRI3BAHHBIE ITEPEII0THEHHUEM pa3Mepa
>KypPHaJIbHBIX (paiyIoB, BHIIOTHSIOTCS CIUINKOM YacTo. Ero 3HaueHuUe 110 YMOIYaHHUIo:

=> SHOW checkpoint_warning;

checkpoint_warning

ITapametp log_checkpoints mo3BoJigeT I10J1y4aTh B )KypHaJle COOOIeHHUM cepBepa HHPOPMAIIUIO O BHIIIOIHAEMBIX KOHTPOJIbHBIX
Toukax. IIo yMoruaHuIo (HaurHas ¢ PostgreSQL 15) mapaMeTp BK/IIOYEH:

=> SHOW log_checkpoints;

log_checkpoints

on
(1 row)

3anuIeM 4YTo-HUGYAb B TaGJINUITY U BBIIIOJTHUM KOHTPOJIBHYIO TOUKY.

=> INSERT INTO test SELECT g.id::text FROM generate_series(1,100_000) AS g(id);
INSERT 0 100000

=> CHECKPOINT;

CHECKPOINT

BOT KaKy0 HHOOPMAITUI0 MOXKHO Y3HATh U3 KypHaJsIa COOOIIeHUH:

student$ tail -n 2 /var/log/postgresql/postgresql-16-main.log

2025-06-23 23:45:45.974 MSK [20651] LOG: checkpoint starting: immediate force wait
2025-06-23 23:45:46.160 MSK [20651] LOG: checkpoint complete: wrote 445 buffers (2.7%);
0 WAL file(s) added, 1 removed, 0 recycled; write=0.017 s, sync=0.065 s, total=0.186 s;
sync files=2, longest=0.054 s, average=0.033 s; distance=6274 kB, estimate=57043 kB;
1sn=0/6378F90, redo 1sn=0/6378F58

CTaTuCTHUKa paﬁOTLI IIpo1eccoB KOHTpO]IbHOfI TOYKH U (l)OHOBOfI 3aIIMCH OTparkaeTcsd B OTHOM OﬁH.[EM IIpeacTaBJIeHUN (paHbH.Ie
obe 3alavy perajaruchb OAHUM IIPOIIeCCOM; 3aTeEM UX ¢yHKL{I/II/I paszeaniiy, Ho IIpecTaBjeHe 0CTaJIOCh).

=> SELECT * FROM pg_stat_bgwriter \gx

-[ RECORD 1 ]---------
checkpoints timed
checkpoints req

+

I

I
checkpoint_write_time | 107
checkpoint sync_time | 3132
buffers checkpoint | 5845
buffers clean | 0
maxwritten_clean | ©
buffers_backend | 5179
buffers_backend fsync | 0
buffers alloc | 6120

I

stats reset 2025-06-23 23:45:34.387564+03

checkpoints_timed — KOHTpoJIbHBIEe TOUKH IT10 pacnucaHuio (checkpoint_timeout);

checkpoints_req — KOHTPOJIbHEIE TOUKH 110 TpeboBaHUIO (max_wal_size) ¥ BEIIIOJIHEHHBbIE BPYUHYIO;
buffers_checkpoint — cTpaHuIIEI, COpOIIEHHBIE IPU KOHTPOIBHBIX TOUKAX;

buffers_clean — cTpaHuIIE], COpOIIEHHEIE IIPOIIECCOM GOHOBOM 3aIIHCH;

buffers_backend — cTpaHuIIbI, cOpoIIeHHBIEe 06CTYKHUBAIITUMU IIPOIleCCaMU;

maxwritten_clean — KoJIM4eCTBO OCTaHOBOK II0 OCTHIKeHHIO bgwriter_lru_maxpages.

B xopo1o HacTpoeHHOH cucTeMe 3HaueHHe buffers_backend mo/pKHO 6BITH CyIleCTBEHHO MEHBIIE, UeM CyMMa
buffers_checkpoint u buffers_clean.

Bospmioe 3sHaueHMe checkpoints_req (110 cpaBHeHH!0 ¢ checkpoints_timed) ToBOPUT 0 TOM, UTO KOHTPOJIbHbIE TOUKH IIPOUCXOAT
Jalrie, 4eM IIpe/I10/1araaock.



OpHako HHGopMarus 06 06beMe BBOJIA-BBIBO/IA, BhIlaBaeMasi IIpe/icTaBIeHHeM pg_stat_bgwriter, He BIIoTHe KOppeKTHA: B
cros61ie buffers_backend oTpa’keHBI pe3yJIbTaThl pa60OTHI He TOJIBKO KJIMEHTCKUX IIPOIeCCOB, HO U HEKOTOPBIX IPYTHUX
(HarpuMep, aBTOOYHCTKH). B 3TOT »ke cToJIGel] 06aB/IAI0TCA OIlepalliy Pacll¥peH s (paiiloB OTHOIIEHH, XOTs 9TO He 3aIIHCh U3
6ydepHOro Kella Ha JUCK.

Hcrosib30BaHHOE HAaMHU paHee IIpe/[cTaBIeHre pg_stat_io ImpemocTaBisgeT CTATUCTUKY B Gosiee MHGOPMATHUBHOM BH/E:

=> SELECT backend_type,

sum(writes) AS writes,

sum(fsyncs) AS fsyncs,

sum(extends) AS extends,

op_bytes
FROM pg_stat_io WHERE backend_type IN ('checkpointer', 'client backend', 'background writer')
GROUP BY backend_type, op_bytes;

backend_type | writes | fsyncs | extends | op_bytes
------------------- B s e R R
client backend | 0 | 0 | 4428 | 8192
background writer | 0 | 0 | | 8192
checkpointer | 5845 | 333 | | 8192
(3 rows)

® Wwrites — KOJIMYECTBO OIepPaITHii 3aIIHCH;
e fsyncs — KoJIM4uecTBO BEI30BOB fsync;
e extends — KOJIMYECTBO OII€PAITHI PACIIHPEHHUS OTHOIIEHUL.



of] PROFESSIONAL

Toru Posygres

[TpoLiecc KOHTPOIBHOM TOYKW OTPaHUYMUBAET pa3Mep XpaHUMBIX
JKypHaJ/IbHBIX (DaiiJIOB ¥ COKpallaeT BpeMsI BOCCTAHOB/IEHUSI

KoHTponbHast Touka U (poHOBast 3arvch cOpachiBalOT Ha IWUCK
rpsi3Hbie Oydepsl

O6cny>xuBaroILye TIPoLeCChl MOTYT COpachIBaTh TPsi3HbIE
Oydeprl, HO He JO/DKHBI 3TUM 3aHUMAaThCSI
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[1pakTnka Pogga’?é%

Hacrpolite BbIrosiHeHHe KOHTPOJILHOM TOUKH pa3 B 30 CeKyH[.
YcraHoBuTe napameTpbl min_wal_size v max_wal_size B 16 MBb.

Heckonbko MUHYT € TOMOLLIBIO yTUINTHI pgbench nozasaiite
Harpy3Ky 100 TpaH3akiuii/cek.

M3mepbTe, Kakoii 00beM >KypHaIbHBIX (aitioB ObLT
CreHepHpOBaH 3a 3TO BPeMsl.

ITpoBepkTe aHHBIE CTATUCTUKY U OLIEHNTE, KaKoi 00beM
TPUXOAUTCS B CPeIHEM Ha OJJHY KOHTPOJIbHYIO TOUKY.

Bce /11 KOHTPO/IbHBIE TOUKU BBITOJIHA/IUCH 110 paClIUCaHUI0?
Kak MO)KHO OOBbSICHUTD TI0JTyUe€HHBIN pe3y/bTaT?

COpockTe HACTPOMKH K 3HAUEHHUSM 10 YMOTYaHHUIO.
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1. HacTpoiika KOHTPOJIBHOH TOYKH

=> ALTER SYSTEM SET checkpoint_timeout = '30s’;
ALTER SYSTEM

=> ALTER SYSTEM SET min_wal_size = '16MB';
ALTER SYSTEM

=> ALTER SYSTEM SET max_wal_size = '16MB';
ALTER SYSTEM

=> SELECT pg_reload_conf();

pg_reload conf

2. Harpyska

VHUITHATU3UPYeM TaGJINIIbL.

=> CREATE DATABASE wal_checkpoint;
CREATE DATABASE

student$ pgbench -i wal_checkpoint

dropping old tables...

NOTICE: table "pgbench accounts" does not exist, skipping

NOTICE: table "pgbench branches" does not exist, skipping

NOTICE: table "pgbench history" does not exist, skipping

NOTICE: table "pgbench tellers" does not exist, skipping

creating tables...

generating data (client-side)...

100000 of 100000 tuples (100%) done (elapsed 0.38 s, remaining 0.00 s)
vacuuming. ..

creating primary keys...

done in 0.80 s (drop tables 0.00 s, create tables 0.03 s, client-side generate 0.46 s,
vacuum 0.16 s, primary keys 0.15 s).

C6pOCHUM CTaTUCTHKY.
=> SELECT pg_stat_reset_shared('bgwriter');

pg _stat reset shared

3amyckaeM pgbench, mpesBapuTeIbHO 3aIIOMHHUB IIO3ULIMIO B )KypHaJIe.
=> SELECT pg_current_wal_insert_lsn();

pg _current wal insert lsn
0/2C7C788
(1 row)

student$ pgbench -T 180 -R 100 wal_checkpoint

pgbench (16.2 (Ubuntu 16.2-1lubuntu4))
starting vacuum...end.

transaction type: <builtin: TPC-B (sort of)>
scaling factor: 1

query mode: simple

number of clients: 1

number of threads: 1

maximum number of tries: 1

duration: 180 s

number of transactions actually processed: 18086
number of failed transactions: 0 (0.000%)
latency average = 181.203 ms



latency stddev = 449.480 ms

rate limit schedule lag: avg 172.839 (max 2579.677) ms

initial connection time = 14.090 ms

tps = 100.480903 (without initial connection time)

3. 00'beM KypHaJIbHBIX QailjioB

=> SELECT pg_current_wal_insert_lsn();

pg_current_wal_insert_lsn

0/823F770
(1 row)

=> SELECT pg_size_pretty('0/823F770'::pg_lsn - '0/2C7C788'::pg_lsn);

pg _size pretty

4. CTaTHCTHKa

YHCI0 KOHTPOIBHBIX TOYEK I10 PACIIHCaHHUIO U 110 TPeOGOBaHHIO:

=> SELECT checkpoints_timed, checkpoints_req FROM pg_stat_bgwriter;

checkpoints timed | checkpoints req

CpefHUit 065eM Ha KOHTPOJIBHYIO TOUKY:

=> SELECT pg_size pretty(('0/823F770'::pg_lsn - '0/2C7C788'::pg_lsn)/7)

FROM pg_stat_bgwriter;

pg size pretty

HecMOTpsI Ha TO UTO B CpefiHEM 06'beM >KYpHa/IbHBIX 3alIHCcel 32 KOHTPOJIbHYI0 TOUKY He IIPeBOCXO/IUT YCTaHOBJIEHHOTO
mpejiesia, 9aCTh KOHTPOJIbHBIX TOUEK BBIIIOIHAIACH He II0 PAaCIIMCaHHI0. ITO TOBOPUT O HEPAaBHOMEPHOCTH II0TOKA KYPHAaIbHBIX
3anuce (BbISBaHHOM BBIIIOJTHEHHEM aBTOOYMCTKH U JPYTUMU IIPUUNHAMHE).

HOSTOMY B pea]IBHOﬁ CUCTeMe 3aMepEhI JIy4Ille BBIIIOJIHATE Ha JOCTATOYHO 6OJIBITTUX HHTepBaJlaX BpeMeHH.

5. HacTpOMKH IO YMOTYaHUEO

=> ALTER SYSTEM RESET ALL;
ALTER SYSTEM
=> SELECT pg_reload_conf();

pg reload conf



