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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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Tembl Posigres

[Ipo1jecc KOHTPOJILHOU TOYKU
[Tporecc hoHOBOM 3anvcu

MOHUTOPUHT



KoHTpOosibHasi Touka Wz

Heo06XoMMOCTb KOHTPOJILHOW TOUKU
[Tporiecc BbINO/JHEHHsI KOHTPOJIbHOM TOUKH
AJITOPUTM BOCCTaHOB/IEHUS TOC/Ie COOs

Hactpotika
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HeobxoaMmMoCTb Pos{gres

Pa3Mep XPaHUMBIX XKYPHAJ/IbHBIX 3anucen
C KaKoro CerMeHTa HauMHAaTh NPUMEHSATH JKyPHa/IbHBIE 3aIIHCH
[IpX BOCCTAHOBJIEHUN?
AKTUBHO MCITOJIb3YIOIAsiCs CTPAHULId MOXKET He BBITECHATHCA U3 Kellla

Bpems BoccTaHOB/IeHUSA

CKOJIBKO BpeMeHHU 3aliMeT BOCCTaHOBJIeHHe roc/ie cbos?

Ecnv He npeanpuHATL cneunanbHbiX Mep, TO akTUBHO UCMNO/b3YOLASCS
CTpaHuua, nonas B 6ydepHblii KeLl, MOXET HUKOTAA HE BbITECHATbLCS.

3TO 03HAYaET, YTO NPM BOCCTAHOB/EHUN Nocsie c60s HaMm NpuaeTcs
NpocMaTpuBaTh BCE XYpPHas/lbHble 3annucK, co3gaHHble C MOMEeHTa 3anycka
cepBepa.

Ha npakTuke 310, KOHEYHO, HEAONYCTUMO. Bo-nepBbiX, haiinbl 3aHMMatoT
MHOro MecTa — UX BCe NpPUAETCSA XpaHUTb Ha cepBepe. Bo-BTOpbIX, BPeEMS
BOCCTaHOB/NEHWS ByaeT 3anpeaenbHo 60NblUMM — NPUAETCst NPOCMOTPETb
MHOXECTBO XYPHa/IbHbIX 3anuce.

MosToMy CyLecTBYET NpoLeaypa KOHTPO/IbLHOW TOUKN, KOTopas
BbINOSIHAET COPOC BCEX IPSA3HbIX CTPaHWUL, Ha ANCK, HO HE BbITECHSIET UX
13 Kewa. CneymanbHbI hoHOBLIN Npouecc checkpointer nepnognyecku
BbINO/IHAET KOHTPO/IbHYHO TOUKY. [OC/1e TOro Kak KOHTPO/IbHasA TouKa
3aBepLUEHa, XypPHaslbHblE 3anucuy, NpeawecTByoWme ee Havany, 6onbLue
He HYXXHbl 47151 BOCCTAHOB/IEHMS.
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[Mpouecc KOHTPOJIbHOWN TOYKU Po@gres

3anKChIBarOTCS rpsizHble Oydepst CLOG

CLOG

4

PaccmoTtpum rlo,qpo6Hee, 4TO nNponcxoanT nNpu BbINOJIHEHNN KOHTpOJ’IbHOI\/'I
TOYKN.

Bo-nepBbix, NOMMMO 6yhepHOro Kella, B onepaTtnBHON NaMsiTu
pacnonaratTcs U Apyrue CTPYKTypbl, COAEPXNMOE KOTOPbIX HY>XXHO
COXpaHATb Ha AMCKe.

B yacTHOCTW, KOHTPO/IbHAasA ToYKa copacbiBaeT Ha ANCK Bydoepbl cTaTtyca
TpaH3akumin (CLOG). MoCKoNbKy KOMY4eCcTBO Taknx 6ydhepoB HEBEMNKO
(Mx 128 WwTyK), OHM 3annCbiBaOTCA Cpasy Xe.
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[Tpouecc KOHTPOJIbHOWN TOUKK Posigres

TIOMeYaroTCsl i3MeHeHHbIe CTPAHULIbI B OydepHOM Kellle

Bo-BTOpbIX, OCHOBHasi pabota KOHTPO/IbHON TOYKM — COPOCUTb Ha ANCK BCe
CTpaHuLbl N3 6ydoepHOro Kewla, KoTopble OblNn rPA3HbIMU HA MOMEHT
Hayasia KOHTPO/IbHOM TOYKN.

[MockonbKy pasmep 6ydrepHOoro Kela MOXeT ObITb OYEHb BEJIVK,
cbpacbiBaTb cpa3y BCe CTpPaHuULbl MN10X0 — 3TO NPUOCTAHOBUT HOPMasIbHYHO
paboTy cepeepa 1 co34acT 60MbLUYI0 HAarpy3ky Ha AUCKOBYHO NOACUCTEMY.
[M03TOMY KOHTPO/IbHas TOUKa pacTArmBaeTcs BO BPpEMEHU U (hakTnyecku
npeBpaLlaeTcs B OTPE30K.

CHayana Bce U3MEHEHHbIEe Ha TEKYLMIA MOMEHT CTPaHWULbl NOMeYarTCs
B 3arosioBke Gychepa cneuymasibHbIM (priarom...
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[Tpouecc KOHTPOJIbHOWN TOUKK Posigres

MMoMeYeHHbIe CTPaHULIbI ITOCTEIIE€HHO 3aIllMChIBalOTCHA,
roMeTKa youpaeTcst 3 3aroyioBka oydepa

checkpoint_completion_target = 0.9

cTan
rPA3HLIM
nocne Hadana
KOHTPO/IbHOW
TOUKM

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

4 L

...a 3aTeM NpoLecc KOHTPOSIbHOW TOUKM rrocmerneHHo NPoXoAnT No BCEM
Oycdhepam 1 copacbiBaeT NOMeYEHHbIe CTpaHuLbl Ha auck. ELle pas
OTMETUM, YTO CTPaHULbl HE BbITECHSIOTCA N3 Kella, a TOsbKO
3anucbiBatoTcA. NMo3TOMY KOHTPO/IbHAsA TOUYKa He obpallaeT BHMMaHNA Ha
4yncno obpalleHnin K Bydepy 1 nNpusHak 3aKkpenIeHHOCTN.

[MomeyeHHble Bydoepbl MOTYT Takke 6bITb 3anMcaHbl 1 06CTYXXBaOLMMU
npoLeccamMmm — CMOTPSA KTO Jo6epeTca Ao bydpepa nepsbiM. B fito6om
Cnyyae npuv 3anncu CHUMaeTCs YCTaHOB/IEHHbIN paHee hnar, Tak u4To Bydep
OyfneT 3anvcaH TO/IbKO OA4MH pas.

B npouecce paboTbl KOHTPOIbHOW TOYKN CTPAHULbI MPOAO/IKAKT
N3MeHATbCA B OydhepHOM Kelle. Ho HoBble rpsisHble 6ydiepbl yxe He
paccMaTpuBaloTCsi NPOLECCOM KOHTPObHOW TOUKM, Tak Kak Ha MOMEHT
Hayasia paboTbl OHN HE BbISN TPSA3HBIMMU.

AKTUBHOCTb 3anucu rpsisHbix 6ydpepos onpeaensieTcs 3HavyeHnem
napametpa checkpoint_completion_target. OH Noka3sbIBaEeT, Kakyto 4acTb
BPEMEHN MeXay ABYMSA COCEAHUMWN KOHTPOIbHLIMW TOYKaMn cnegyet
ncnonb3oBartb AN 3anucu ctpaHul. Co 3HadeHnem 0.9, 3agaHHbIM

Nno yMo/14aHuio, MOXHO OXunaaTb, 4To PostgreSQL 3aBepLunT npoueaypy
KOHTPO/IbHOWN TOYKN HE3a40/1ro A0 CiefyroLlein 3annaHMpoBaHHOMN.
3HauyeHusa Bbilwe ymonyaresnibHoro 0.9 ncnosib3oBatb HE peKOMeHAYyeTCs,
MOCKO/IbKY (hakTU4eCKn NPoLecc MOXET 3aHATb HECKO/IbKO 60/bLuUe
BPeMEHU, YeM yKa3aHOo B napametpe.
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[Tpouecc KOHTPOJIbHOWN TOUKK Posigres

B JKypHaJle CO3/laeTCsl 3aluch O 3aBepllieHNH KOHTPOJIbHOW TOUKU
C yKa3aHMeM MOMeHTa ee Hauasa

B (paiin pg_control 3amuckiBaeTcss LSN KOHTPO/IbHOM TOUKH

B 3TOT
MOMEHT Havyasiacb
KOHTPO/IbHas
TO4YKa

WAL 3anncb
0 3aBepuwieHie PGDATA/global/pg_control

KOHTPO/IbHOM
TOUKM

-
\ I'_”atest checkpoint location: 0/1BAOCDS8
I < Latest checkpoint's REDO location: 0/1BAOCAO

B koHLe paboTbl NpoLecc co34aeT XYpHasibHYH0 3annucb 06 OKOHYaHWUN
KOHTPONbHOW TOYkK. B aToli 3anmncu cogepxmntca LSN moMeHTa Havyana
paboTbl KOHTPONBLHOW TOYKN. MOCKO/IbKY KOHTPO/IbHAs TOYKA HUYETO He
3anncbiBaEeT B XypHas1 B Havane cBoeit paboThl, Mo aTomy LSN MoxeT

HaxXoAnTbCA nobas XYpPHaJibHas 3alunchb.

Kpome Toro, B cneymansHbii thainn PGDATA/global/pg_control
3anncbiBaeTCs yKasaHne Ha CO3[aHHYH XXypHaUTbHYH0 3anucb. Takum
06pa3oM MOXHO ObICTPO BbISICHATb NOCNEAHIO NPOIAAEHHYH KOHTPO/IbHYHO

TOUKY.



KOHTpOJ’ILHaH TOYKa

3arnsHeM B ynpasisiomnuii datin /var/lib/postgresql/16/main/global/pg control. 9To M0OXHO cHenaTh C IIOMOIIBI0 YTUIUTHL

pg controldata.

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

pg_control version number: 1300
Catalog version number: 202307071
Database system identifier: 7475805087908439375

Database cluster state:
pg_control last modified:
checkpoint location:

Latest
Latest

checkpoint's

REDO location:

in production

Cp 09 anp 2025 21:22:25

0/1BA6478
0/1BA6478

Latest checkpoint's REDO WAL file: 000000010000000000000001
Latest checkpoint's TimelLineID: 1
Latest checkpoint's PrevTimeLinelID: 1
Latest checkpoint's full page writes: on
Latest checkpoint's NextXID: 0:743
Latest checkpoint's NextOID: 16390
Latest checkpoint's NextMultiXactId: 1
Latest checkpoint's NextMultiOffset: 0
Latest checkpoint's oldestXID: 722
Latest checkpoint's oldestXID's DB: 1
Latest checkpoint's oldestActiveXID: 0
Latest checkpoint's oldestMultiXid: 1
Latest checkpoint's oldestMulti's DB: 1
Latest checkpoint's oldestCommitTsXid:0
Latest checkpoint's newestCommitTsXid:0

Time of latest checkpoint:
Fake LSN counter for unlogged rels: 0/3E8
Minimum recovery ending location: 0/0
Min recovery ending loc's timeline: 0

Cp 26 ¢es 2025 22:04:09

Backup start location: 0/0
Backup end location: 0/0
End-of-backup record required: no
wal level setting: replica
wal log hints setting: off
max_connections setting: 100
max_worker processes setting: 8
max_wal_senders setting: 10
max_prepared xacts setting: 0
max_locks per xact setting: 64
track commit timestamp setting: off

Maximum data alignment: 8

Database block size: 8192

Blocks per segment of large relation: 131072

WAL block size: 8192

Bytes per WAL segment: 16777216
Maximum length of identifiers: 64

Maximum columns in an index: 32

Maximum size of a TOAST chunk: 1996

Size of a large-object chunk: 2048

Date/time type storage: 64-bit integers
Float8 argument passing: by value

Data page checksum version: 1
Mock authentication nonce:
ad4eab6c69dda94b240abb6ccc86b2382c1d867c9f0ectb8cd4c807e2aad66201

BupguM MHOTO CIIPaBOYHOM MHGOPMAINY, U3 KOTOPOH 0COOBIN MHTEPEeC MPEeOCTaBIAIOT JaHHEIEe O TIOCTIeTHeH KOHTPOIbHOM’
TOYKEe U CTaTyC Kjiacrepa: «in production»

BRINOJTHUM BPY4YHYI0 KOHTPOJIbHYIO TOYKY U IIOCMOTPUM, KaK 3TO OTpaxaeTcs B XKypHaJle U B yIIpaBisioleM ¢atime.
=> SELECT pg_current_wal_insert_1lsn();

pg current wal insert 1lsn

0/1BA64F0
(1 row)

=> SELECT pg_walfile_name('0/1BA64F0');



pg _walfile name
000000010000000000000001
(1 row)

=> CHECKPOINT;
CHECKPOINT
=> SELECT pg_current_wal_insert_1lsn();

pg_current wal insert lsn
0/1BA65A0
(1 row)

B xypHan nonagaeT 3anuch O TOM, 4TO KOHTpPOJbHasa To4ka npoiineHa (CHECKPOINT ONLINE):
=> CREATE EXTENSION pg_walinspect;
CREATE EXTENSION

=> SELECT start_1lsn, record_type,

replace(description, ';', E'\n') AS description
FROM pg_get_wal_records_info('0/1BA64F0"','0/1BA65A0")
WHERE record_type = 'CHECKPOINT_ONLINE' \gx

[ RECORD 1 J---ommmmmmm e

start lsn | ©/1BA6528

record_type | CHECKPOINT_ ONLINE

description | redo 0/1BA64F0
| 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

++ + + +++++ o+

B onucanuu 3anucu ykasaH LSN Havana KOHTPONbHOM Touku (redo).
CpaBHUM C JaHHBIMHU YIIPaBIISAIONIETO daiina:
student$ sudo /usr/lib/postgresql/16/bin/pg_controldata -D /var/lib/postgresql/16/main | egrep 'Latest.*location’

Latest checkpoint location: 0/1BA6528
Latest checkpoint's REDO location: 0/1BA6G4F0

Wudopmarus 06 LSN, oueBungHO, COBIagaeT.
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BoccTaHOB/1eHue Pos{gres

[Tpu cTapTe cepBepa roce c6os

1. Haiitu LSN, Hayasia roc/iejHe 3aBepilieHHON KOHTPOJIbHOW TOUKU

2. IPUMEeHUTDb K&Ky 3aIvch )KypHasa, HaurHas ¢ LSNy,
eci LSN 3armcu 6osbinte, uem LSN cTpaHHL{bI

3. obopBarh HauaTkle, HO He3aMKCHPOBaHHbIe TPaH3aKIMU
4. nepe3anucaTb He)XypHa/MpyeMble TabuLpl init-aitiamMu
5. BBINOJIHUTH KOHTPOJIBHYIO TOUKY

Ha4yano
BOCCTaHOB/1IEHUA

HeobxoanMble dhalinbl XypHana

-
@ ' ® ' » xid

KOHTPO/IbHas Touka KOHTpO/IbHas TOUKa c6oi

10

Ecnu B paboTe cepBepa npowusoLlen cboi, To Npu nocnenyoLwem 3anycke
npouecc startup o6HapyxmBaeT 310 (B dpaine pg_control ctatyc oT/iMyeH
oT «shut down») 1 BbINOMHAET aBTOMaTNU4YeCKOe BOCCTAHOB/IEHME.

CHavana npougecc unTtaet u3 Toro xe hanna LSN 3anucm o nocnegHei
3aBepLUEHHO KOHTPO/IbHOW TOUKe. 3 3Toi 3anncu npouecc y3Haet
nosuumio LSNo Havyana 3Toil KOHTPOJIbHOW TOYKM.

(ANns NONHOTLI KAPTUHBI 3aMETUM: eC/iv NpuUcyTcTByeT dpann backup label,
3anncb O KOHTPOJIbLHOW TOYKE YNTAETCSH U3 HEITO0 — 3TO HYXXHO AJ15
BOCCTaHOB/IEHNSA U3 pe3epBHbIX Konuid. MogpobHee cMm. Kypc DBA3.)

[anee npouecc startup yMtaeT XxypHan Brnepes oT HalAeHHOW nNo3uuuu,
nocnenoBaresibHO NPUMEHSASA 3anncK K CTpaHuLam, ecsiv B 3TOM eCTb
Heo6X0AMMOCTb (UTO MOXHO NPOBEPUTL, cpaBHMB LSN CTpaHuupbl Ha Ancke
¢ LSN XypHasibHOl 3anncK). MI3aMeHeHne cTpaHul, Npoucxoant B 6ydoepHom
Kelle, Kak npu obbl4HOW paborTe.

3anucu, oTHocAwmeca K ctpaHmyam CLOG, BoccTaHaBnnBalT cTatyc
TpaH3akuuin. TpaH3akumn, He 3adIUKCUpPOBaHHbIE K KOHLYY BOCCTAHOB/IEHUSA,
cumTaroTcs 060pBaHHbIMU; NX N3MEHEHUS He BUAHbI B CHUMKaX OaHHbIX.

AHa/IOTMYHO 3anncy NPUMEHSIITCS U K doalinam: HanpumMep, ecnv 3anuck
rOBOPUT, YTO (paiin f0/MKEH GbITb CO3AaH, a ero HeT — chaiin co3gaeTcs.

B KOHLLe npoLiecca Bce HeXypHasimpyeMble Tabnvubl nepes3anncbiBalTCs
C NoMoLLbI0 06pas3os B init-gpaiiax. Ha aTom npouecc startup 3asepLuaet
paboTy, nocre 4yero npouecc checkpointer BbIMNO/HAET KOHTPOJIbHYHO TOYKY,
4yTOObI 3apMKCMpPOBaTbL BOCCTAHOB/IEHHOE COCTOSHUE.



BoccraHOB/I€eHHE

Teneps CEIMUTUDPYEM COOM, IPUHYOUTEIBHO BLIKJIIOUUB CEPBED.

=> 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

144106

student$ sudo kill -QUIT 144106

Celiyac Ha JUCKe HaXOOSTCS XKypHAJIbHbIE 3allMCH, HO TaOJIUYHEIE CTPAHUIILI He OBIIU COPOIIIEeHE Ha OUCK.
IIpoBepUM COCTOSIHME KJIacTepa:

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

CocTosiHUe He u3MeHunoch. ITpu 3amycke PostgreSQL moiimeT, uTo mpou3sorresn c60ii u TpebyeTcss BOCCTAHOBIIEHUE.
student$ sudo pg_ctlcluster 16 main start

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

2025-04-09 21:22:58.150 MSK [144964] LOG: redo starts at 0/1BA64F0

2025-04-09 21:22:58.233 MSK [144964] LOG: invalid record length at 0/2004350: expected
at least 24, got 0

2025-04-09 21:22:58.233 MSK [144964] LOG: redo done at 0/2004328 system usage: CPU:
user: 0.00 s, system: 0.03 s, elapsed: 0.08 s

2025-04-09 21:22:58.276 MSK [144962] LOG: checkpoint starting: end-of-recovery immediate
wait

2025-04-09 21:23:00.897 MSK [144962] LOG: checkpoint complete: wrote 971 buffers (5.9%);
0 WAL file(s) added, O removed, 1 recycled; write=0.043 s, sync=2.511 s, total=2.635 s;
sync files=327, longest=0.018 s, average=0.008 s; distance=4471 kB, estimate=4471 kB;
1sn=0/2004350, redo 1sn=0/2004350

2025-04-09 21:23:00.915 MSK [144961] LOG: database system is ready to accept connections

student$ psql wal_checkpoint

=> SELECT * FROM test;

MNepepn cboem
(1 row)

Kaxk BumuM, Tabnuila ¥ JaHHBIE BOCCTAHOBIIEHHI.

Teneps 0CTaHOBUM 3K3eMIUIIP KOppPeKTHO. IIpu Takoi octaHoBKe PostgreSQL BHIIONMHSET KOHTPOJIBLHYIO TOUKY, YTOOB
cOpOCUTH Ha OUCK BCE JAaHHBIE.

= \q

student$ sudo pg_ctlcluster 16 main stop

TIpoBepUM COCTOSIHUE KIIacTepa:

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

Teneps cocTOsTHUE — «shut down», uto COOTBETCTBYET KOppeKTHOﬁ OCTaHOBKE.
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HacToTa KOHTPOJIbHbLIX TOYEK Posggres

checkpoint_timeout = 5min
max_wal_size =1GB

o06bem WAL
A

mexay
KOHTPO/bHbIMU
ToYKaMu

max_wal_size

C Hauana TekyLuei
KOHTPO/bHO TOUKM

®

®

[
H_/

»
>

Bpems
checkpoint_timeout
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OO6bIYHO KOHTPO/IbHASA TOYKA HACTPaMBaeTCs 13 CrieAyoLLNX COOBPAKEHWIA.

CHavana Haflo onpeaennTbcsl, Kakas yactoTa cpabartbiBaHUn Hac
ycTpavBaeT (Ucxoas U3 [0nyCTUMOro BpeMeH) BOCCTaHOBNEHMS 1 06beMa
)XYpHa/IbHbIX (paiinoB 3a 3TO BpeMsi Npu CTaHAaPTHOW Harpy3ke). Uem pexe
MOYXHO NMO3BO/INTb Ce6e KOHTPO/IbHbIE TOUKM, TEM Nydlle — 3TO CoKpallaeT
HaknafHble pacxofpbl.

YcTpavBatowas yactora 3ancbiBaeTca B napametp checkpoint_timeout
(3Ha4YeHne no ymosiHaHu — 5 MUHYT — C/IMLLKOM Masio, 4acTo BpeMms
yBe/iMunBatoT A0 nosy4vaca).

OpfHako BO3MOXHA cuUTyauus, Korga Harpyska CTaHeT Bbille pacyeTHOM

N 3a yKazaHHoe BpeMs byaeT creHepupoBaH C/NLLIKOM 60/1bLLOo 06beM
XXYPHaUsIbHbIX 3anuceil. [na aToro B napaMmeTpe max_wal_size ykasbiBaroT
06K 4ONYCTUMbIA 06bEM XYPHa/TbHbIX 3arnuncen.

[lns BoCCTaHOBNEHMS Nocne cb60s cepBep AO/MKEH XPaHUTb haibl

C MOMEHTa Hadasia nocnefHein 3aBepLUEHHO KOHTPO/TbHOW TOUKN

[0 Havana Tekyllen (06bem mMexay KOHTPOSIbHbIMU TOUYKaMu) Natoc aisnbl,
HaKoONMBLLMECS BO BPeEMS paboTbl TEKYLLE KOHTPOIbHOW TOYKK. [103TOMY
061 0O6BbEM MOXXHO OLIEHUTb Kak

(1 + checkpoint_completion_target) * 06beM-MeXOY-KOHMP-MOoYKamu.

Takum 06pa3om 60s1bLIas YacTb KOHTPO/IbHbLIX TOYEK NPOUCXOAUT

Mo pacnucaHuio, pas B checkpoint_timeout egnHUL, BpeMeHn. Ho npu
MOBbILWEHHOW Harpy3ke KOHTPO/IbHas TOYKa Bbl3bIBaeTCA valye, YToobl
nocrapaTbCs YNOXUTbCA B 00beM max_wal_size.
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O6beM hansioB XypHasia Posigres

CepBep XpaHUT >XypHaJIbHbIE (DaK/IbI

HeoOXo/IMMbIe /1J1s1 BOCCTaHOB/eHHs (00bIuHO < max_wal_size)

elle He IPOUYUTAHHBIE Uepes3 CJI0Thl PervIMKaLuu

ellle He 3aMyCaHHbIe B apXUB, €C/TM HaCTPOeHa HeTlpephIBHAst apXUBaLUsl
He TIpeBbIIIatoIIHe 10 06bemy wal_keep_size

He TpeBbIIaoIIye 1o 06beMy min_wal_size (Tpy riepencrioib30BaHNN)

Hactporiku
max_wal_size =1GB
wal_keep_size =0
wal_recycle =on
min_wal_size = 80MB

13

Hago noHumarb, 4To 06beM, yKkasaHHbI B napameTpe max_wal_size,
MOXET ObITb NPEBbILLEH. DTO HE XECTKOe OrpaHnyeHne, a oOpueHTup 45
npouecca checkpointer, BANAKOLWMIA Ha aKTUBHOCTb 3armcu rpsi3HbIX
6ychepos.

Kpome Toro, cepeep He NMeeT npaBa CTEPEThb XypHaslbHble thalifbl, eLe
He nepefaHHble Yepes C10Tbl penaukayumn, n daissl, ewe He 3annucaHHble
B apX1B NPV HEMpPepbIBHOM apXnBMPOBaHNN. DTO MOXET NPUBECTU

K nepepacxofy MecTa, Tak YTo ec/i1 3TOT (PYHKLMOHa UCNOMNb3YeTCH,
Heo6XoA4MM NOCTOSAHHbLIA MOHUTOPWHI.

MOXXHO Ha c/lyyail oTCTaBaHUsA pensvki napameTpom wal_keep_size
YCTaHOBUTb MUHUMaJIbHbLI 06beM (paliioB XypHasia, OCTalLWmMXCs nocne
KOHTPOJ/IbHON TOYKN. DTO HE rapaHTUPYeET, YTO XypHasibHasA 3anvcb
COXpaHUTCA 40 MOMEHTa, Korga oHa noHagobuTca pensinke, Ho BCe Xe
no3BonseT paborarb 6€3 criota pensmkayun.

[0 yMOM4YaHUIo XypHasibHble dpaisibl MOryT He yaanAaTbCs, a NpocTo
nepenMeHoBbIBaTLCA M MCNONb30BaTbLCA 3aHOBO. MapameTp min_wal_size
3alaeT MUHMMaSTbHbIN HeyaansieMblii 06beM. ITO NO3BOMSAET CIKOHOMUTb
Ha NOCTOSIHHOM cO34aHuun 1 yganeHun dainnos. OgHako ansi hainoBbIX
CUCTEM C COpy-On-write 6bICTpee co3aaTb HOBbIW haits, N03TOMY ANA HUX
pekomMeHayeTCcsl OTKAYMTbL Nepencnoib3oBaHne, ycTaHoOBUB
wal_recycle=off.

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

NFIG-WAL-CHECKPOINTS




00BeM KypHaIa

CHoOBa 3allyCTUM 3K3eMILIsP.
student$ sudo pg_ctlcluster 16 main start

YcraHoBUM MUHHMAaJbHOE 3HaYeHKe min wal size ¥ OTKIIIOYUM [IePEeHCII0Nb30BaHue, YTOOLI II0CTIe KOHTPOJIBHON TOYKYU
0CTaBaJIoCh He GOJIbIIIE ABYX 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

[To6aBUM CTPOKHU B TaOIuIly.

student$ psql wal_checkpoint

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

Cnucok ¢aitnoB XKypHasa:

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

name | size | modification

000000010000000000000002 | 16777216 | 2025-04-09 21:23:06+03
000000010000000000000003 | 16777216 | 2025-04-09 21:23:07+03
000000010000000000000004 | 16777216 | 2025-04-09 21:23:07+03
000000010000000000000005 | 16777216 | 2025-04-09 21:23:08+03
(4 rows)

BBIIOTHUM BPYYHYIO KOHTPOJIBHYIO TOYKY U ONSATH IOCMOTPUM Ha JKypHAa:
=> CHECKPOINT;

CHECKPOINT

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

name | size | modification

000000010000000000000005 | 16777216 | 2025-04-09 21:23:08+03
000000010000000000000006 | 16777216 | 2025-04-09 21:23:08+03
(2 rows)

ITocne KOHTpOJ’IBHOﬁ TOYKHU B XKYypPHaJie OCTaJIoCh HEe oonee ABYX CETMEHTOB, B TOM 4HHUCJI€ TOT, KOTOpI:IfI ORI TEeKyIIuM B
MOMEHT ee Hayasa. A eclu B KJIaCTepe IIoCJjie Ha4dalla KOHTpOJ’IbHOI:I TOYKH IIPOUCXOOUTU Kakue-mubo u3MEeHEeHUs, B
XKypHajie MOI'JIU IIOSABUTBCSA U OPYyrue CerMeHTHl.



PoHOBad 3annchb

I[Tporecc ¢hoHOBOM 3anUCH

Hacrtporika
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o)) PROFESSIONAL

[Mpouecc poHOBOM 3anucu Posigres

crnegyowas
Xeprea

cnepyoLmnii D
Ha 3anucb
p

MOXeT 6bITb
BbITECHEH, HAA0
3anucarb
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Korga ob6cnyxusatrowmii npouecc cobnpaeTcs BbITECHUTb CTPaHULY 13
6ydoepa, OH MOXET 06HapPYXUTb, YTO Bydiep rpsa3HbIiA, U emy NpUaeTcs
3anucbiBaTb 3Ty CTpaHULy Ha AMUCK. UTOObI CHU3UTb BEPOATHOCTb TakMX
cuTyauuii, B 4OMOJ/IHEHME K NPOoLLeCcCy KOHTPO/IbHOW Toukn (checkpointer)
CyulecTByeT Takxke npouecc dooHoBoi 3anucu (background writer, bgwriter
WM NPOCTO writer).

Mpouecc POHOBOW 3annUcK UCMOb3YET TOT Xe CaMblil afirTopUTM Nnoucka
6ychepoB ANns BbITECHEHUS, YTO U 06CyXMBaKoLLMe NPOLECChl, TO/IbKO
MCNoNb3yeT CBOI ykasarteb. OH MOXET onepexaTb yKa3aTe/lb Ha «KepTBY»,
HO HMKOrga He OTCTaeT OT Hero.

3anucbiBatoTca 6ydhepsbl, KOTOpble OAHOBPEMEHHO:

* coAepXaT U3MEeHEHHble AaHHble (TPA3Hble),

* He 3akpenneHsbl (pin count = 0),

* VMET Hy/1IEBOE YMC/o obpaueHmnii (usage count = 0).

Takum 06pa3om, hOHOBLIN NpoLecc 3anncu, «3aberas snepeny», HaxoauT
Te 6ydoepsbl, KOTOpble ¢ 60/1bLIOIN BEPOATHOCTLIO BCKOPE NoTpedyeTtcA
BbITECHUTb. 3@ CYET 3TOro 06C/TYKMBAKLNIA NPOLLECC CKOPee BCEro
06HapyXuT, YTO BblGpaHHbI UM Bydiep He ABISETCA rPA3HbLIM.



o)) PROFESSIONAL

[Mpouecc poHOBOM 3anucu Posigres

AnroputMm

yCHYTb Ha bgwriter_delay

e/ B cpejHeM 3a LIMKJI 3aripaiivBaeTcs N 6ydepos, To 3amucarhb
N * bgwriter_Iru_multiplier < bgwriter_Iru_maxpages

rpsi3HBIX OydepoB

Hactpoviku
bgwriter_delay = 200ms
bgwriter_Iru_maxpages =100
bgwriter_Iru_multiplier =2.0
bgwriter_flush_after =512kB
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Mpouecc hoHoBOI 3annucy pabotaeTt UMknaMmm MakCumMym Mo
bgwriter_Iru_maxpages cTpaHuL, 3acbinas mexay umMknamm Ha BpemMs
bgwriter_delay.

(Taknm o6pasom, ec/nm yCTaHOBUTL napameTp bgwriter_Iru_maxpages
B HOJIb, NMpouecc hakTnyeckn He byaeT paboTaTb.)

To4yHoe yncnio Bydrepos AN 3anuUcK onpenensaeTca nNo cpegHemy
Konuyectsy 6ydoepoB, KOTOpble 3anpalnBasincb 06CyX1BaKLLNMUN
npoueccamMu ¢ NpPoLUIoro uuknia (MCnonb3yeTcsa CKoMb3sllee cpeaHee,
4yTOObI CrN1aANTb HEPABHOMEPHOCTb MeXAyY LMKIamMu, HO NMpu 3TOM He
3aBUCETb OT AaBHeN nctopumn). BeluncneHHoe KonnyecTso 6ydepos
YMHOXaeTcA Ha KoadodonumeHT bgwriter_Iru_multiplier.

Ecnn npouecc coBceM He 0BHapYXW rpsi3HbIX 6ydpepos (TO ecTb B cUCTEME
HUYEro He NPOUCXOAUT), OH «BNafdaeT B CNAYKY», U3 KOTOPOM €ro BbIBOAUT
obpalleHne cepBepHOro npouecca 3a dydepom. NMocre aToro npoyecc
npocbinaeTcsa n onATb paboTtaeT 06bIYHLIM 06pa3oMm.

[Mpy HeoBXoA4MMOCTHY 3anncy 60NbLLIOTO KOIMYeCcTBa AaHHbIX cepBep AaéT
ykazaHne OC npoun3BecTy NPOMEXYTOUHbIN COPOC AaHHbIX B XpaHUNLLE
(fsync) no goctumxeHun obbema, 3aaBaemMoro napameTpom
bgwriter_flush_after. 9T0 yMeHbLUAET 3a4ePXKN domKcaLmm TpaH3akLUuia

N BbIMO/THEHNE CUHXPOHM3ALUUMN B KOHLLE KOHTPOJ/TbHOM TOUKMN.

Mpouecc hoHOBOW 3anncy UMEET CMbIC/T HAacTpanBaTh Nocsie Toro, Kak
HacTpoeHa KOHTposibHas Touka. COBMECTHO C KOHTPO/IbHOM TOUKOW 3TK
NpoLecchl AO/MKHbI YCNeBaTb 3anucbiBaTh rpsisHble Gydepbl 40 TOro, Kak
OHM NOTPEBYHTCA 06CYXNBAIOLLMM NPOLIECCaM.



MOHUTOPUHT 62

KoHTpO/IbHBIE TOUKH

checkpoint_warning = 30s
log_checkpoints = on
cTarychl mpotieccos startup, checkpointer

3amnuchk rpsa3HbIX 0ydepoB mpoiieccamu

Tipe/iCTaB/ieHus pg_stat_bgwriter, pg_stat_io
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MapameTp checkpoint_warning NO3BONAET BbIBOAUTL B XYpHaUl
npeaynpexaeHue, ecsivm NHTepBas Mexay KOHTPOJIbHbIMU TOYKAMWN MeHbLLE,
4yem 3HayeHue napameTrpa. Ecnu ato nponcxoauT perynspHo, crnegyet
nogymarb 06 yBenuueHnn max_wal_size Vnn yMeHbLUEeHUN nHTepeasia
MeXAay KOHTPO/IbHbIMW ToYkamMu checkpoint _timeout.

BkNtoUeHHbIN No ymonyaHuio napametp log_checkpoints BbIBOAWUT B XXypHa
NoApO6GHY0 MHGOPMALMIO O KaXXA0i BbIMO/IHEHHOW KOHTPO/IbHOW TOUKE.

Korga cepeep HaxoauTCA B pexnme BOCCTaHOB/IEHUSA, MOXHO CneauTb 3a
cTaTtycoMm npoueccos startup n checkpointer cpegcteamu onepaunoHHON
CUCTEMbI, HANpPUMep C NOMOLLbIO YTUMNTLI PS.

Cratnctunky paboTbl NPOLECCOB, 3anvCbiBalOLLNX FPA3HbIE Bydiepsl
(KOHTPO/ILHOW TOYKM, POHOBOW 3anncKu 1 06CNYXMBAIOLLMX NPOLIECCOB),
nokasblBaeT npeacraBneHne pg_stat bgwriter, a HaUMHasA ¢ Bepcumn 16 —
npeacTtasneHve pg_stat io.

B 17-oi1 Bepcumn PostgreSQL nosiBUTCcs HOBOE npeacTaB/ieHne
pg_stat _checkpointer, B koTopoe 13 pg_stat_bgwriter 6yaet nepeHeceHa
NHpopMaUnsa 0 cTaTUCTUKE NpoLecca KOHTPOSTbHOM TOUKMN.



MOHHUTOPHUHT

ITapametp checkpoint warning BEIBOOUT IpenynpexkaeHue, eClIi KOHTPOIbHEIE TOYKY, BEI3BaHHEIE II€PEIIOTHEHUEM
pa3Mepa XKypHaNbHBIX (aiinnoB, BEIIONHSIIOTCS CIUIIKOM YacTo. ETo 3HaueHue 110 yMOT4aHHUIO:

=> SHOW checkpoint_warning;

checkpoint warning

ITapamertp log checkpoints mo3BosnsieT moixy4daTh B XKypHase cOOOIIeHnH cepBepa NHGOPMAIIHIO O BEIIIOITHIEMEBIX
KOHTPOJIbHEIX TO4YKax. [1o ymonyanuto (HaunHas ¢ PostgreSQL 15) mapamMeTp BKITIOYEH:

=> SHOW log_checkpoints;

log_checkpoints

on
(1 row)

3amnuiieM LITO-HI/I6yJZ[Ia B Ta6m/1uy U BBIIIOJTHUM KOHTPOJIBHYIO TOYKY.

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

=> CHECKPOINT;

CHECKPOINT

BoT kakyo uHMOpPMAIMIO0 MOXKHO Y3HATH U3 KypHaJia COOOIIeHNH:

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

2025-04-09 21:23:09.040 MSK [145222] LOG: checkpoint starting: immediate force wait
2025-04-09 21:23:09.141 MSK [145222] LOG: checkpoint complete: wrote 445 buffers (2.7%);
0 WAL file(s) added, 1 removed, 0 recycled; write=0.012 s, sync=0.031 s, total=0.101 s;
sync files=2, longest=0.026 s, average=0.016 s; distance=6274 kB, estimate=57043 kB;
1sn=0/6360920, redo lsn=0/63608E8

CTaTucTuKa pa60TBI IIPOIIECCOB KOHTpOJ’IbHOﬁ TOYKHU U (bOHOBOﬁ 3alliCHu OTpazxKaeTCsa B OOJHOM ob11IeM IpencCTaBlIEeHUU
(paHI:U.Ie ob6e 3amaun pelianaucCh OJHUM IIPOLIECCOM; 3aTeM UX (byHKL[I/II/I pas3fenuin, HO IpeacTaBlIeHue 0CTaJioCh).

=> SELECT * FROM pg_stat_bgwriter \gx

-[ RECORD 1 J--------- e
checkpoints_timed 0

checkpoints req 4

checkpoint write time | 97

checkpoint sync_time 2779

buffers checkpoint 5842

maxwritten clean 0
buffers backend 5179
buffers backend fsync | 0
buffers alloc 6117

I
|
[
[
|
buffers clean | ©
|
[
[
|
I

stats_reset 2025-04-09 21:22:58.123802+03

checkpoints timed — KoHTpoOIBHEIE TOYKH II0 pacnucanuio (checkpoint timeout);

checkpoints req — KOHTpOJIBHEIE TOUKH 110 TpeOoBaHMIO (max wal size) 1 BBHIIIOITHEHHBIE BPYYHYIO;
buffers checkpoint — cTpanunsl, cOpolieHHEIe IPU KOHTPOJIBHBIX TOYKAX;

buffers clean — cTpanuIel, cOpoIIeHHEIE IPOLIECCOM (HOHOBOH 3aIIUCH;

buffers backend — ctpaHuiirl, co6pomeHHbIE 06CTYKUBAIOIIMMH [IPOLIECCAMU;

maxwritten clean — Konm4ecTBO OCTAHOBOK IIO HOCTHKEHHUIO bgwriter Iru maxpages.

B xopomro HacTpoeHHOU cucteMe 3HadeHue buffers backend moskHO GBITH CyIIECTBEHHO MEHbBIIIE, YEM CyMMa
buffers checkpoint u buffers clean.

Bonsmoe 3Havenne checkpoints req (o cpaBHenuio ¢ checkpoints timed) roBopuT o TOM, 9YTO KOHTPOJIPHBIE TOYKHU
TIPOMCXOMAT Yallle, YeM IIPeAIoaranocs.



OpHako nHGopManus 06 o6beMe BBOIa-BLIBOLA, BEIlaBaeMas IIpeficTaBleHueM pg stat bgwriter, He BonHe KOppeKTHa: B
cronbue buffers backend orpaxeHs! pe3ynsTaTel pabOTH HE TOJIBKO KIIMEHTCKUX IIPOIIECCOB, HO M HEKOTOPHIX IPYTUX
(HampuMep, aBTOOYKUCTKH). B 3TOT Ke cTonber moOaBIsi0TCs ONlepalliy paciIiupeHus (aiaoB OTHOLIEHWH, XOTS 3TO He
3anuch u3 0yhepHOro Kelna Ha AUCK.

Hcmonp30BaHHOE HaMU paHee IIpefcTaBieHue pg stat io mpemocTaBisieT cTaTUCTHKY B Oojlee HHGDOPMATHBHOM BHUJE:

=> 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 | 4871 | 8192
background writer | 0 | 0 | | 8192
checkpointer | 5842 | 333 | | 8192
(3 rows)

e writes — KONIMYeCTBO OIepaluil 3alucy;
e fsyncs — Komu4ecTBO BEI30BOB fsync;
e extends — KOJIMYECTBO Ollepalyii PaCIIMPEHNs] OTHOIIEHUH.



o)) PROFESSIONAL

Toru Posigres

[Tpouiecc KOHTPOMBHOM TOYKWA OTPaHUUYMBAET pa3Mep XpPaHUMBbIX
)KYPHaJIbHBIX (Daii/IoB U COKpalljaeT BpeMsi BOCCTaHOBJIeHUS

KoHTposibHast Touka 1 (hOHOBasi 3alMcCh COpachIBatOT Ha UCK
rpsi3Hble Oydepsr

OO6c/y>KrBaroIIye MpoLiecchl MOTYT COpachIBaTh IPsi3HbIE
Oydepbl, HO He AO/KHBI 3TUM 3aHUMAaThCS
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[1pakTnKa POQSFE%

Hacrpoiire BbIrtosiHeHHe KOHTPOJILHOM TOUKM pa3 B 30 CeKyH[.
YcraHoBuTe napameTpbl min_wal_size v max_wal_size B 16 MBb.

Heckonbko MUHYT C MOMOLIbIO yTUINTHI pgbench nozasaiite
Harpy3ky 100 TpaH3akijuit/cek.

W3mepbTe, Kakoii 00beM >KypHaIbHBIX (aitioB ObLT
CreHepHpOBaH 3a 3TO BPeMSL.

[TpoBepbTe JaHHbIE CTaTUCTUKHU U OL[eHUTe, Kako 06beM
MIPUXOJUTCS B CPe/IHeM Ha OZIHY KOHTPOJIbHYIO TOUKY.

Bce /11 KOHTPOJ/IbHBIE TOUKU BBITTO/IHAIUCH 110 PACTIMCAHUIO?
Kak MOXXHO 0OBbsSICHUTD T0/TyUeHHbIN pe3y/bTar?

COpockTe HAaCTPOMKHU K 3HAUEHHSM I10 YMOTUYaHHUIO.
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1. HacTpo#Ka KOHTPOJIbLHOU 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. Harpy3ka

WHULMATU3UPyeM TaOIIUIIh.

=> 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 0.44 s, remaining 0.00 s)
vacuuming...

creating primary keys...

done in 0.89 s (drop tables 0.00 s, create tables 0.03 s, client-side generate 0.52 s,
vacuum 0.14 s, primary keys 0.21 s).

C6pocuM CTaTUCTHKY.
=> SELECT pg_stat_reset_shared('bgwriter');

pg_stat reset shared

3anyckaeM pgbench, npegBapuTenbHO 3alIOMHUB MTO3UIHIO B XKypHale.
=> SELECT pg_current_wal_insert_lsn();

pg_current_wal_insert_lsn
0/2C5F938
(1 row)

student$ pgbench -T 180 -R 100 wal_checkpoint

pgbench (16.3 (Ubuntu 16.3-1.pgdg22.04+1))
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: 18036
number of failed transactions: 0 (0.000%)
latency average = 53.719 ms



latency stddev = 166.040 ms

rate limit schedule lag: avg 46.621 (max 1451.438) ms

initial connection time = 2.530 ms

tps = 100.207774 (without initial connection time)

3. 06beM XKypHaIbHBIX (halIoB

=> SELECT pg_current_wal_insert_lsn();

pg_current wal insert lsn

0/84E46A0
(1 row)

=> SELECT pg_size pretty('0/84E46A0'::pg_lsn - '0/2C5F938'::pg_lsn);

pg size pretty

4. CTaTHCTHKA

Yucno KOHTPOJIBHBIX TOYEK I10 PAaCIIMCaHHUIO U II10 Tpe6OBaHI/IIO:

=> SELECT checkpoints_timed, checkpoints_req FROM pg_stat_bgwriter;

checkpoints timed | checkpoints req

CpenHuii 06beM Ha KOHTPOJIBHYIO TOUKY:

=> SELECT pg_size_pretty(('0/84E46A0'::pg_lsn - '0/2C5F938'::pg_lsn)/7)

FROM pg_stat_bgwriter;

pg size pretty

HBCMOTpﬁ Ha TO 4YTO B CpegHEM o0BneM 2KyPHAJIbHBIX 3amnucey 3a KOHTPOJIbBHYIO TOYKY HE€ IIPEBOCXOOUT YCTAHOBJIEHHOI'O
mnpepnersia, 4aCTb KOHTPOJIBHBIX TOYEK BBHIIIOJIHAJIACh HE I10 PaCIIMCAaHUIO. oT0 TOBOPUT O HEPABHOMEPHOCTH IIOTOKa
2KYPHAJIBHBIX 3amnucel (BbI3BAHHOM BHIITOJTHEHUEM aBTOOUYUCTKU U ApyruMu HpI/I‘II/IHaMI/I).

H03TOMy B peaJ'H)HOI;I CHUCTEeMe 3aMePHI JIYYIlle BBIIIOJIHATH Ha AJOCTATOYHO OOJIBIITHUX HHTEPBaJlaX BPEMEeHHU.

5. HacTpOMKH M0 yMOTYaHHIO

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

pg_reload conf



