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Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHne maTepunanios Kypca (npeseHTaLmu,
AeMOHCTpaummn) paspeluaetcs 6e3 orpaHuyeHunii. Kommepueckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MMCbMEHHOIO paspeLLeHns KoMmnaHum
Postgres Professional. 3anpeuwjaeTcsi BHeCEHME U3MEHEHUI B MaTepuasibl
Kypca.
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OT3bIBbl, 3aMeYaHnst 1 NPeASIOKEHNA HanpaBNANTe No aapecy:
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OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPexXAeHUA 1 YObITKKX, BK/IOYas NoTepto A40X04a, HAHECEHHbIe
NPSAMbIM UN HENPAMBIM, CleunasibHbIM UK CyYaiHbIM UCMO/Ib30BaHMEM
MaTtepuasnioB kypca. KomnaHus Postgres Professional He npegocTtasnser
Kakux-1mbo rapaHTuii Ha matepuasibl Kypca. MaTtepuasnbl Kypca
NPeaocTaB/STCA HA OCHOBE MPUHLUMNA «KakK eCTb» 1 KoMnaHua Postgres
Professional He 06s3aHa nNpeAoCcTaBNATb COMPOBOXAEHME, NMOALEPXKKY,
06GHOB/IEHNSA, pacLUMPEHNA N U3MEHEHNS.
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Tembl Posigres

[Iepek/toueHre Ha PervivKy
OcobeHHOCTH, CBsI3aHHBIE C (haii/IOBLIM apXUBOM

Bo3BpailieHre B CTpOi ObIBILIETO MacTepa
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[lepekntoyeHne Ha peninky  Posgares

[IprurHbI

TIJIaHOBOe Tiepek/toueHue (switchover):
OCTaHOB OCHOBHOTO CepBepa /IJis [IPOBe/IeHUs TEXHUUeCKUX paboT

aBapuiiHOe Tiepekstouerue (failover):
repexo/] Ha PervIvKy u3-3a cbosi 0CHOBHOTO cepBepa

IIpouezypa
ybeuThCs1, UTO MacTep OCTAHOBJIEH
$pg_ctl promote unu

promote_trigger_file i
pg_promote()

aBTOMaTMyecKoe repeKkaroueHre: OTCyTCTBYeT
(o1 aBTOMaTH3aIuK TpedyeTcs ctopoHHee KiactepHoe T10)

[MprunHOM Nepexofa Ha pe3epBHbIi cepBep MOXET ObiTb HEOOXOAMMOCTb
NpoBefeHNsA TEXHNYECKMX paboT Ha OCHOBHOM CepBepe — Toraa nepexop,
BbINO/IHAETCA B yA406HOE BpeMs B LUTATHOM pexume (switchover). A moxer
ObITb CO0M OCHOBHOIO CepBepa, 1 B TaKOM C/iydyae nepexogutb Ha
pe3epBHbI CEpPBEP HY)XHO Kak MOXHO 6bICTpee, YTOObl COKpaTUTb BpPeEMS
npoctosa cuctemsl (failover).

B to60M cnyyae cHavasia HyXHO y6eanTbCsl, YTO MacTep OCTAHOB/EH. 3TO
O4YeHb BaXHO, MHAYe AaHHble Ha pa3HbIX CepBepax «pasoiiayTcs», U CBECTU
MX NOTOM BOEAMHO — HETPMBMA/IbHAS U HeaBTOMATU3MpPyeMas 3ajava.
Ckopee BCEero, YacTb [laHHbIX NPUAETCS NPOCTO NOTEPSTh.

3aTeM BbINOJ/IHAETCA Nepexoq Ha pensivky B py4YHOM pexume.
ABTOMaTM3aumMa 3TOro npolecca BO3MOXHa, Ho TpebyeT CTOPOHHEro
Kf1aCcTepHOro nNporpamMmMHoOro obecneveHus (3To 06CyXaaeTca B MOAY e
«KnactepHbie TEXHOMOTMn»).

Mepek/ioyeHne CoOCTOUT B paspbiBe LiMKIa BOCCTAHOBNEHUA. 15 3TOro
pensnke nocblnaeTca kKomaHga promote: nMM6o komaHaon pg_ctl promote,
160 BbI30BOM OYHKLUMUKM pg_promote n3 SQL. [pyroin BapnaHT — 3a4aTtb
nmsa dpaina B napametpe promote_trigger_file. Mpv nosiBieHnn B cucteme
(haiina c Takum MMeHeM BOCCTaHOB/IEHME MPepbIBAETCS.

Ewe oauH BapuaHT: yganutb hain standby.signal n nepesanyctutb
pe3epBHbIi cepBep. ITO HE BNOJSIHE «YECTHbIN» CNOCO6, MOCKO/IbKY B 3TOM
C/ly4yae pensnka He NnoiMeT, YTO BOCCTaHOB/IEHNE 3aBEepLUEHO, U He
nepengeT Ha HOBYIO IMHWUIO BPEMEHU. [lasiblie Mbl Byaem paccmaTpuBaTb
TO/IbKO [Ba NepBbIX BapuaHTa.
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[lenctena npn nepexone Pos{gres

[TpuMeHsTIOTCS1 )KypHA/IbHBIE 3al1CH

Y>Ke I10/1y4YeHHbIe wal receiver, HO ellle He IpUMeHeHHbIe startup

3aBepIlarTCsA MPOoL[eCChl

wal receiver
startup

3aIyCcKaroTCsI TPOLIeCChI

wal writer
autovacuum launcher
archiver (3aBUCUT OT HaCTPOUKM)

[Iepexon Ha HOBYIO JIMHUIO BpEMeHU

MonyumB curHas, cepeep 3aBepLlaeT BOCCTAHOB/IEHNE N NMepexoanT
B OObIYHbIA PEXUM PabOThI.

[lNs1 3TOr0 OH NPUMEHSIET YXKe NOoJTyUYeHHbIe XYpHasibHble 3anncu, KoTopble
elle He Gbl/IM NPUMEHEHbI.

[Mpouecchl wal receiver 1 startup 3aBepLuatoT CBOK paboTy — Ha OCHOBHOM
cepBepe OHU He HYXHbI. A BOT npouecchkl wal writer n autovacuum launcher,
Hao60opoT, 3anyckatoTcs.

Kpome Toro, cepBep NepexomT Ha HOBYH IMHUIO BPEMEHW.

C TOYHOCTbIO 0 HEKOTOPbIX AeTaseil, Bce NPoUCXoanT Tak Xe, Kak npu
OKOHYaHWM BOCCTAHOB/EHNSI U3 pe3epPBHOIA KOMUN.



HacTpo#Kka mMOTOKOBOM peIlIHKAIlHH

HacTpouM pennuky Tak e, Kak gejlajy B IPeObIAyIiel TeMe, a IOTOM IlepeliieM Ha Hee.

Co3pmaeM aBTOHOMHYIO PE3ePBHYIO KOIIUIO, IOIIPOCUB YTUIIUTY CO3IATh CJIOT U HeoOxonumele daiinsl (postgresql.auto.conf ¢
HacTtpoiikamu u standby.signal).

student$ pg_basebackup --pgdata=/home/student/backup -R --slot=replica --create-slot
BriknapeiBaeM Konuio B KaTtanor PGDATA cepsepa beta:

student$ sudo mv /home/student/backup /var/lib/postgresql/13/beta
student$ sudo chown -R postgres:postgres /var/lib/postgresql/13/beta
3amycKaeM PeIvIuKy:

student$ sudo pg_ctlcluster 13 beta start

TIpoBEpUM HACTPOEHHYIO PEILIUKAIUIO. BEIIOIHIM HECKOJIBKO KOMaHI Ha MacTepe:
a=> CREATE DATABASE replica_switchover;

CREATE DATABASE

a=> \c replica_switchover

You are now connected to database "replica switchover" as user "student".
a=> CREATE TABLE test(s text);

CREATE TABLE

a=> INSERT INTO test VALUES ('Mpuset, mup!');

INSERT 0 1

TIpOBEPUM PENIIHKY:

student$ /usr/lib/postgresql/13/bin/psql -p 5433 -d replica_switchover

| PB=> SELECT * FROM test;

Npuset, mup!
(1 row)

Ilepexon Ha peniuKy

Ceituac cepsep beta siBsieTCsI peIIMKON (HAaXOOUTCSI B Pe2KMMe BOCCTaHOBJIEHU):
| PB=> SELECT pg_is_in_recovery();

pg _is in recovery

[ToBbimaem pernuky. B Bepcun 13 mosBunacek ¢GyHKIMS pg promote(), KOToOpas BEIIOJIHSIET TO XKe [AeHCTBHUE.
student$ sudo pg_ctlcluster 13 beta promote

Temeps OBIBIIAS PEIIMKA CTaja IIOJTHOIEHHBIM 3K3€MIIJITPOM.

| B=> SELECT pg_is_in_recovery();

pg_is in _recovery

MEI MOKEM U3MEHSTh HaHHEIE:
| B=> INSERT INTO test VALUES ('Sl - GbiBwas pennuka (HOBbIA MacTep).');

| INSERT 0 1






Bo3BpalleHne B CTPOou Pogga’?é%

OCHOBHOIi cepsep
6bIBLUNIA MacTep (6bIBLIASA pennuka)

D D

select, insert
update, delete

— -
\

archiver H ‘
EINEINEM

chaiinbl WAL

nepexop,
Ha HOBYHO BETBb
BpemMeHun

apxus WAL

Ecnn nepexopn Ha pennuky He 6b11 Bbi3BaH BbIXOLOM CepBepa 13 cTpos,
TO HY>X€H Ccnocob 6bICTPO BEPHYTL CTapblili MacTep B CTPOM — TeMNepb yxe
B kayecTtBe pennuku (failback).
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[1pocTOe noakrveHne Posigres

BhIBIIMI MacTep MOJK/TII0YaeTCsl K HOBOMY KaK perivKa

AOITyCTHUMO, TOJIBKO €CJIM I1epe/l MepeK/II0YEHUEM PEIlIMKd IT0J/Iy4dn/id
OT MaCTepa BCe )XYPHaJ/IbHbIE 3alTUCH

ocTaHoB
MacTtep pennka

pennnka MacTep

»

B cnydyae akkypaTHOI OCTaHOBKM MacTepa (0CTaHOB B pexumax fast nnim
smart) BCce XXypHaJsibHble 3anncu mactepa ckopee BCero AonayT A0 Pensivku,
X0TA 3TO U He rapaHTupyetcs. Npouecc octaHOBa OpraHN30BaH Takum
06pas3om, YTO cHavas1a OTK/I4YaKTCA BCe 06CyXMBaKOLLMeE NPOoLEecChI,
3aTeM BbIMNOJ/IHAETCA KOHTPO/IbHasA TOUKa, U TO/IbKO B CamMylo NOC/IeHION
oyepenb OCTaHaBNMBaeTcs npouecc wal sender, UTo6bI pennuka ycnena
nonyyunTb 3anncb WAL O KOHTPOJIbHOW TOYKE.

[Mo31unio B XXypHaU1e MacTepa MOXHO NPOBEPUTb C MOMOLLbIO YTU/IUTBI
pg_controldata («Latest checkpoint location»), a no3uumo Ha pensivke
nokaxeT cpyHKUMA pg_last_wal_receive_Isn(). Nockonbky pyHKLNA

pg_last _wal_receive_lsn() noka3biBaeT c/s1edyrouwjyro No3nunto, To ee
3HauyeHue J0/MKHO ornepexams latest _checkpoint_location Ha asiMHy 3anuncu
(120 6ainT B PostgreSQL 13). Ecniv 3T0 Tak, TO 6bIBLUMIA MacTep MOXHO
HernocpeACTBEHHO NOAK/OYUTE K HOBOMY, U3MEHMB COOTBETCTBYOLLUM
06pas3omM KOHUrypaunoHHbIe napameTpsbl.

B cnyyae octaHoBa MacTepa 6e3 BbINO/IHEHUS] KOHTPOSIbHOWN TOYKM (CHOMA
nnu pexnm immediate), Takoe NoakNtyYeHne B NPUHLMUNE HEBO3MOXHO:
cepBep He CTapTyeT, a B XypHasie coobleHunii byaet 3adpukcmpoBaHa
owmbka.
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Pe3epBHasa Konus Posggres

BBIBIIMI MacTep BOCCTAaHAB/IMBAETCS U3 Pe3epBHOM KOMTUHU

abCoJII0THO HOBasg PEIlIMKA, ITpOoLeCC 3dHUMdET MHOI'O BpEMEHU

MOYKHO YCKOPHUTB I'SYNC, eC/I C MOMeHTa COO0sI TIPOILI/I0 HEMHOTO BpeMeHH!
(HO BCe paBHO J[0/T0 151 OOMBITMX 6a3 JaHHBIX)

noTepsiHHbIE
3anucu WAL
/—/H

MacTep | pennka

pennnka MacTep

Ecnn mactep 6bl/1 OCTAHOB/MEH aBapuiiHO, BE/Ka BEPOSATHOCTb TOrO, UTO
YacTb XYPHa/IbHbIX 3anuceii He ycnena AonTy Ao pennuku. B atom cnyyae
NPOCTO Tak NOAK/IYAaTb MacTep Heslb3s.

MpOoCTO 1 HaEXHbI BapuaHT — co34aTb abCONOTHO HOBYHO PEM/INKY
NyTem U3roToB/IEHMS 1 pa3BepTbiBaHMS 6a30BO pe3epBHO Konuu. OAgHaKo
ANa 60MbINX 6a3 AaHHbIX 3TOT NPOLECC MOXET 3aHNMaTb MHOIO BPEMEHM.

BapuaHT Takoro nogxoga — He ucnonb3osartb yTunuty pg_basebackup,
a caenatb Konuto ¢ nomollbio API pe3epBrpoBaHns € UCMONb30BaHNEM
YTUNTBI rsync. Ecnu BbINONHATL KONMPOBaHWe cpasy nocrie nepexoga
Ha pensuky, To 6oNbLUas YacTb (PaioB He LO/MKHA YCNeTb NOMEHATLCA
N NPOLLECC MOXET MPOUTU CyLLEeCTBEHHO ObICTpee. Ho 3TO, KOHEYHO,
YC/OXHSET npouecc.
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YTnnuta pg_rewind Posigres

HO,E[FOTOBK& K BOCCTAHOBJ/IEHUIO

«OTKATbIBA€T» IOTE€PAHHbIE 3alIMCH WAL, 3dMeHsAd COOTBETCTBYHOLIME
CTPpaHUILIBI LIe/IeBOI'0 CepBepa CTPAHULIAMH C CepBepPa-UCTOYHHKA

KOITHPYeT C cepBepa-MCTOYHHKA BCe CTyKeOHbIe (aiiibl

KoHTPONLHaA noTepsHHbIe oS
3anucn WAL
/—/H
MacTep

ensinka

pennnka MacTep

CepBep-UCTOUHMK

Eule 6onee 6bICTPbI BapMaHT COCTOUT B UCMO/1b30BaHUM LUTATHOW YTU/IUTBI
pg_rewind.

YTnnuta onpeaensietT MecTo pacxoxaeHns mexay AByMsi cepBepamu,
onpeaensieT 6nmkanLLyo K HeMy 06LLLYH0 KOHTPOJTbHYH TOUKY, U,
npocmaTpuBasi XXypHaJsi, onpegensier Bce CTpaHuLbl, U3MEHEHHbIE

C MOMEHTa 3TO KOHTPOSIbHOWN TOYKMN.

HaligeHHble cTpaHuubl (KOTOPbIX A0/HKHO ObITb HEMHOMO) 3aMEHSIOTCA
CTpaHuuamn ¢ cepepa-UcToyHuKa (HoBoro mactepa). Kpome Toro, ytunura
KOMUPYET C cepBepa-nCcToUYHMKa BCe CryXXebHble thaitsibl.

[anble npumeHsTca Bce Heobxoaumble 3anncu WAL ¢ HOBOro macrepa.
dakTU4eckn, 3To BbINOMHAET yXXe He YTUAUTa, a 00bl4HbIA Npouecc
BOCCTaHOB/IEHNSA MOC/e 3anycka cepsepa. UTobbl BOCCTaHOBNEHME
Hayasi0Cb C HY)XHOr0O MOMEHTa, YyTUAUTa co3faeT ynpas/istowmnin doansn
backup label.
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OrpaHunyeHusa pg_rewind Pos{gres

LleseBou cepBep
BCe HeoOXo[uMble )KypHasbHbIe (haiiibl JOHKHBI COXPAHUTHCS B pg_wal
WM B apxuBe (--restore-target-wal)
JO/DKHBI OBITH BK/TFOUEHBI KOHTPOJ/IbHBIE CyMMbI Wik wal_log_hints = on

CepBep-UCTOUHUK

Jlo/bKeH ObITh BK/IIOUeH riapameTp full_page_writes = on

10

YTunuta nmeet psag 0Co6eHHOCTer, orpaHnymMBatoLLmnx ee NnpuMeHeHme.
Heobxoanmo, B uncne npoyero:

- Bce cermeHTbl WAL OT TekyLLlero MoOMeHTa Ao HaleHHOW KOHTPO/IbHOW
TOYKM AOMKHbI HAXOAUTLCS B KaTanore pg_wal uenesoro cepsepa nnm 6biTb
AOCTYNHbI AN NO/IyYEeHMs U3 apxuBa, B 3TOM C/lyyae Hado 3aaatb
napameTp restore_command v Kntou --restore-target-wal.

- MepBoe n3mMeHeHne AaHHbIX NOC/1e KOHTPOIbHON TOUYKMN LO/MKHO Bbi3biBaTb
3anncb B WAL nonHoi ctpaHuubl. MNapameTtpa full_page_writes = on
HeAoCTaTo4YHO, NOCKO/IbKY OH HE YUNTbIBAET «HE3HAUNTENbHbIE» U3MEHEHUS
ctpaHuy (hint bits). lononHUTeNbHO TpebyeTcs, YToObI NGO Knactep Obl
NHNLMaIN3NPOBAH C KOHTPOJSTbHbIMY CyMMamun CTpaHuL,, IM60 HY>XHO
ycTaHaBnueaTb napameTp wal_log hints = on.

- LleneBoii cepBep A0/KEH ObiTb OCTAHOB/MEH akKKypaTHO, C BbIMOIHEHNEM
KOHTPO/IbHOI TOUKW. EC 3TO He Tak, yTUInTa no yMonyaHuio 3anyctut
LIeNneBoli cepBep U TYT e 0CTaHOBUT €ro KOPPEKTHO.

- Ha cepBepe-uctouHvke 3apaHee [0/HKeH ObITb YCTAHOB/IEH NapameTp
full_page writes = on — npuyMHa Ta Xe, 4To 1 NP1 BOCCTAHOB/IEHUN U3
pe3epBHON KOMUW: YTUNUTA MOXET CKOMMPOBaTb CTPaHMULbI

B paccorsiacoBaHHOM COCTOSHUMN.



Yrunura pg_rewind

Mezxay TeM cepsep alpha ellle He BEIK/IIOUEH U TOXKe MOXKET U3MEHSTh JaHHEIe:
a=> INSERT INTO test VALUES ('Die hard');
INSERT 0 1

B peasbHOCTH TaKOH CUTyaluy HeOGXOMUMO BCIYECKH H36erars, IIOCKOIBKY Teleph HEIOHSTHO, KAKOMY CepPBepy BepHTh. [IpuaeTcs 1160 IOITHOCTHIO IOTEPSATh U3MEHEHUS Ha OfTHOM U3 CepBepoB, TG0
TIPUIyMBIBaTh, KaK O0beIUHUTD JaHHbIE.

Haiu BHIGOp — NOTEPsATh U3MEHEHUs, CAeJIaHHbIe Ha IePBOM CepBepe.
MBI ITaHUPYeM HCTIONIb30BaTh YTUIIMTY Pg_rewind, MoTOMy yOeAMMCsI, 4TO BK/TIOUEHbI KOHTPOJIBHEIE CYMMbI Ha CTPAHHUIAX AHHBIX:
a=> SHOW data_checksums;

data_checksums

on
(1 row)

OTOT mapaMeTp CITyKHT TOJIBKO A/l MHGOPMALMK; U3MEHHTD €0 HeNb3s — HOZICYeT KOHTPObHBIX CYMM 3afaeTcs IPM WHUIMATU3allky KJlacTepa MM yTUIKTOM pg_checksums Ha ocTaHOBIIEHHOM cepBepe.
U nposepum, uto napameTp full page writes BkmoueH:
a=> SHOW full_page_writes;

full_page writes
on
(1 row)

OcraHOBHM IlesieBoii cepsep (alpha) HeKOpPpPeKTHO.
student$ sudo head -n 1 /var/lib/postgresql/13/alpha/postmaster.pid
11289

student$ sudo kill -9 11289

Co3pganuM Ha cepBepe-ucTouHMKe (beta) cnoT mmst Gynyiuei penmuku:
| B=> SELECT pg_create_physical_replication_slot('replica’);

pg_create_physical_replication_slot
(replica,)
(1 row)

Ecmu ueneBoﬁ cepBep He GBI OCTAHOBIIEH KOPPEKTHO, YyTHINTA CHa4ajla 3allyCTHUT €ro B MOHOIIOJIbHOM PeXHMe H OCTAHOBHUT C BBRIIIOJTHEHHEM KOHTpOHLHO[:] TOYKH. ,E[J'[S[ 3amyckKa TpeGyeTcs{ Hanuyue cbal?ma
postgresqgl.conf B PGDATA.

postgres$ touch /var/lib/postgresql/13/alpha/postgresql.conf

B xmoyax yTHIuTH pg_rewind Hajo ykasaTe Katanor PGDATA neneBoro cepsepa 1 Croco6 oGpalieHus K cepBepy-HCTOYHHKY: MO0 MOAKITIOUeHHe 0T MMeHH CyTIepIiob30BaTess (ecnu cepsep paGotaer), mu6o
MecTomnonoxeHue ero katanora PGDATA (ec/ii OH BEIKJTIOYEH).

postgres$ /usr/lib/postgresql/13/bin/pg_rewind -D /var/lib/postgresql/13/alpha --source-server='user=postgres port=5433' -R -P

pg_rewind: connected to server

pg_rewind: executing "/usr/lib/postgresql/13/bin/postgres" for target server to complete crash recovery

2022-05-06 22:07:03.906 GMT [11915] LOG: database system was interrupted; last known up at 2022-05-06 22:06:56 GMT
2022-05-06 22:07:03.906 GMT [11915] LOG: database system was not properly shut down; automatic recovery in progress
2022-05-06 22:07:03.907 GMT [11915] LOG: redo starts at ©/5000E98

2022-05-06 22:07:03.908 GMT [11915] LOG: invalid record length at 0/501BEF0: wanted 24, got 0

2022-05-06 22:07:03.908 GMT [11915] LOG: redo done at 0/501BEC8

PostgreSQL stand-alone backend 13.6 (Ubuntu 13.6-1.pgdg22.04+1+bl)

backend> pg rewind: servers diverged at WAL location 0/501BE88 on timeline 1

pg_rewind: rewinding from last common checkpoint at 0/5000EDO on timeline 1

pg_rewind: reading source file list

pg_rewind: reading target file list

pg_rewind: reading WAL in target

pg_rewind: need to copy 54 MB (total source directory size is 86 MB)
0/55371 kB (0%) copied

55371/55371 kB (100%) copied

pg_rewind: creating backup label and updating control file

pg_rewind: syncing target data directory

pg_rewind: Done!

B pesynbrare pa6oTe pg rewind «oTKaTeiBaeT» (aiIbl JaHHBIX Ha OJIHKaMIIyI0 KOHTPOJILHYIO TOYKY 0 TOrO MOMEHTa, KakK IIyTH CepPBepOB Pa30LUINCh, @ TakxkKe co3paeT ¢aiin backup label, KoTopsiit
obGecreynBaeT NIPUMEHEHHEe HYXKHBIX KYPHAJIOB 151 3aBEPIIeHHsI BOCCTAHOBJIEHHS.

3armsaem B backup_label:
student$ sudo cat /var/lib/postgresql/13/alpha/backup_label

START WAL LOCATION: ©/5000E98 (file 000000010000000000000005)
CHECKPOINT LOCATION: 0/5000EDO

BACKUP METHOD: pg_rewind

BACKUP FROM: standby

START TIME: 2022-05-07 01:07:04 MSK

KmouoM -R MBI IIOIPOCHIIH YTHIIMTY CO3AaTh CUTHANBHEIA daiin standby.signal u 3amaTh B KOHGUIypaOHHOM (aiile CTPOKY COeIUHEHHS U UMsI CIIOTa.
student$ sudo cat /var/lib/postgresql/13/alpha/postgresql.auto.conf

# Do not edit this file manually!
# It will be overwritten by the ALTER SYSTEM command.

primary_conninfo = 'user=student passfile=''/home/student/.pgpass'' channel binding=prefer host='"'/var/run/postgresql'' port=5432 sslmode=prefer sslcompression=0 sslsni=1 ssl_min_proto
primary slot name = 'replica’
primary_conninfo = 'user=postgres passfile=''/var/lib/postgresql/.pgpass'' channel binding=prefer port=5433 sslmode=prefer sslcompression=0 sslsni=1 ssl_min_protocol version=TLSv1.2 gs

student$ sudo ls -1 /var/lib/postgresql/13/alpha/standby.signal

SrW---m- - 1 postgres postgres 0 mas 7 01:07 /var/lib/postgresql/13/alpha/standby.signal
MoxHO CTapTOBAaTh HOBYIO PEIJIHKY.

student$ sudo pg_ctlcluster 13 alpha start

Crmot PerIKanud HHHIHATA3UPOBAJICSA U UCIIOJIb3YeTCH:

| B=> SELECT * FROM pg_replication_slots \gx



-[ RECORD 1 ]------- O
slot_name | replica
plugin |

slot_type | physical
datoid |

database |

temporary | f

active | t

active pid | 12102
xmin |
catalog_xmin |
restart_lsn | ©/50378F0
confirmed flush_lsn |
wal_status | reserved
safe_wal_size |

JlaHHbIe, H3MEHEHHEIE Ha HOBOM MacTepe, IOJyYeHsl:
student$ /usr/lib/postgresql/13/bin/psql -p 5432 -d replica_switchover

a=> SELECT * FROM test;

MNpuset, mup!
I - GbiBwas pennuka (HOBbIA MacTep).
(2 rows)

IIpoBepuM elme:
\ B=> INSERT INTO test VALUES ('Ewe cTpoka ¢ HoBOro mactepa.');
| INSERT 0 1

a=> SELECT * FROM test;

MNpuset, mup!

Sl - GbiBwas pennuka (HOBbIA MacTep).
Ewe cTpoka C HOBOro MacTepa.

(3 rows)

TaxuMm 06pa3om, [Ba cepBepa MOMEHSTUCh POTIIMH.
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[lepeknyeHne n apxme Posgres

OCHOBHOIi cepsep
(macTep)

pesepBHbIii cepBep
(pennuka)

S ,.4

select, insert f
’ wal sender | wal receiver startul
update, delete Z C >
v- —
( (LTI TTH aronver
ﬁ CermMeHT
elle He 3anuncaH:
cermeHTbl WAL BpeMeHHble
CNOXHOCTH

apxus WAL
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Apxu1B haitnos XypHana npeasanncu, HanosHsIeMbIii C MOMOLLbIO
MexaHV3Ma HenpepbIBHOTO apXUBMPOBAHUS, UMEET HENPUATHYIO

0OCOBEHHOCTb B KOHTEKCTE NOTOKOBOW pennnkaumm n nepexktoyeHnn Ha
pPensinKy.

JonycTum, Npy oTkase MacTepa He BCe CerMeHTbl Obl/IN 3anncaHbl B apXuB.
Hanpvmep, MOrnn BO3HUKHYTb BPEMEHHbIE NPO6/1eMbl C JOCTYMHLIM MECTOM
n archive_command Bo3BpaLliasia oLnoky.
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[lepeknyeHne n apxme Posgres

OCHOBHOIi cepsep
6bIBLUNIA MacTep (6bIBLIASA pennuka)

G ”
select, insert
update, delete

archiver H ‘
(LTI T3~

chaiinbl WAL

CermMeHT MnoTepsiH,
BOCCTAHOB/IEHWE U3 PE3EPBHbIX
KOMNiA BO3MOXHO TOSTbKO
[0 3TOM TOUKN

nepexop,
Ha HOBYHO BETBb
BpemMeHun

apxus WAL
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Ho pennunka He B Kypce HacTpOeK apxXxuBmpoBaHusa Ha mactepe. Korga
OblBLLAsA pennnka 3aiMeT MecTo MacTepa, OHa He 3anuLleT HegocTarolme
CErMeHTbl B apXuB (XOTH OHW Y HEe eCTb), NOTOMY YTO pacCUnTbIBAET Ha TO,
4yTO apxmB pabotan 6e3 cboeB. B pesynbrare apxus 0yaeT HEMO/IHbIM.

A 3TO 03HauvaeT, YTO U3 NUMEIOLLNXCA Pe3epPBHbIX KOMUIN MOXHO
BOCCTaHOBUTb CUCTEMY TOJIbKO A0 06pa3oBaBLUENCS «Oblpbl». ECnu Takas
cuUTyaumsi BO3HMKNA (a 3TO elle HYXXHO MOHATL), TpebyeTca B CPOUYHOM
nopsiike BbINO/IHUTL pPe3epBHOE KONUpPOoBaHKeE.

[OTOKOBbIN apXMB JILLIEH 3TOFO HEAOCTATKA, NOCKOMbKY yTUNAUTa
pg_receivewal oTC/IeXMBAET COAEPXKMMOE KaTasiora 1 3anpallmBaeT
y cepBepa HefocTalLme XypHasibHble 3annucu. Ho, kak oTMeyanocb
B Moayne «Pe3epBHOe KONMpoBaHME>, UCNO/b30BaHNE 3TOW YTUNNUTbI
COMPSKEHO C noAAepXaHuem A0NONHUTENNbHON MHAPACTPYKTYPbI.



IIpo61eMsbI ¢ GaiIOBBIM apXHBOM

Ceityac beta — ocHOBHO# cepBep, a alpha — pemnnuka. Hactpoum Ha oGoux GaiioBy0 apXuBalHio B OGIIHI apXUB.
student$ /usr/lib/postgresql/13/bin/psql -p 5433 -d replica_switchover

student$ sudo mkdir /var/lib/postgresql/archive

student$ sudo chown postgres:postgres /var/lib/postgresql/archive

| B=> \c - postgres

| You are now connected to database "replica switchover" as user "postgres".

| B=> ALTER SYSTEM SET archive_mode = on;

| ALTER SYSTEM

| Bp=> ALTER SYSTEM SET archive_command = 'test ! -f /var/lib/postgresql/archive/%f && cp %p /var/lib/postgresql/archive/%f"';

| ALTER SYSTEM

a=> \c - postgres

You are now connected to database "replica_switchover" as user "postgres".

a=> ALTER SYSTEM SET archive_mode = on;

ALTER SYSTEM

a=> ALTER SYSTEM SET archive_command = 'test ! -f /var/lib/postgresql/archive/%f && cp %p /var/lib/postgresql/archive/sf';
ALTER SYSTEM

| B=>\q

a=> \q

Ilepe3sanyckaeM oba cepsepa.

student$ sudo pg_ctlcluster 13 beta restart

student$ sudo pg_ctlcluster 13 alpha restart

Tekymuil CeTMEHT KypHana:

student$ /usr/lib/postgresql/13/bin/psql -p 5433 -d replica_switchover -U postgres
| B=> SELECT pg_walfile_name(pg_current_wal_lsn());

pg_walfile_name

000000020000000000000005
(1 row)

[IpUHY[UTENBHO EPEKITIOUUM cerMeHT WAL, BEIIIOJTHUB KakKoe-Tn0o IeiCTBYe, a 3aTeM BhI3BaB GQYyHKLHUIO pg switch wal.
| B=> INSERT INTO test SELECT now(); SELECT pg_switch_wal();

INSERT 0 1
pg_switch wal

0/503A1A8
(1 row)

CerMeHT momajs B apXuB:
| B=> SELECT pg_walfile_name(pg_current_wal_lsn());

pg_walfile_name

000000020000000000000005
(1 row)

| B=> SELECT last_archived_wal, last_failed_wal FROM pg_catalog.pg_stat_archiver;

last archived wal | last_failed_wal
.......................... g
000000020000000000000005 |
(1 row)

Tenepb IIpencTaBUM, YTO BO3HUKIIA TPYAHOCTHU C apanauHeﬁ. HpI/I‘{I/IHOfI MOXKeT 6]>ITI>, HalpuMep, 3aloJIHeHue OUCKa UTH npoﬁneMm C
CeTeBhIM COeMUHEeHUuEeM, a MBI CMOeINpyeM UX, BO3Bpalllasi CTaTyC 1 u3 KOMaHOH apXuBallvu.

B=> ALTER SYSTEM SET archive_command = ‘exit 1';
SELECT pg_reload_conf();



ALTER SYSTEM
pg reload conf

OnsATh nepekiaouuM cermeHT WAL,
| B=> INSERT INTO test SELECT now(); SELECT pg_switch_wal();

INSERT 0 1
pg switch wal

0/60000C0
(1 row)

CerMeHT He apXUBUPYETCH.
| B=> SELECT last_archived_wal, last_failed_wal FROM pg_catalog.pg_stat_archiver;

last_archived_wal | last_failed_wal
.......................... e memm e e aeaaaoo
000000020000000000000005 |
(1 row)

TIpouecc archiver 6ymeT IpOmoIKaATh IOMBITKY, HO 6€3yCIIEIIHO.
student$ tail -n 4 /var/log/postgresql/postgresql-13-beta.log

2022-05-07 01:07:15.372 MSK [12539] LOG: received SIGHUP, reloading configuration files
2022-05-07 01:07:15.372 MSK [12539] LOG: parameter "archive command" changed to "exit 1"
2022-05-07 01:07:15.485 MSK [12545] LOG: archive command failed with exit code 1
2022-05-07 01:07:15.485 MSK [12545] DETAIL: The failed archive command was: exit 1

Alpha B peXuMe PeIIuKYU He BHIIOJIHSIIA apXUBALIKIO, a IOoCjIe ITepexofia He OyAeT apXUBUPOBATh IPOIMYIEHHBIN CETMEHT.
OcTanoBuM cepBep beta, mepekmoyaemcs Ha alpha.

| B=>\q

student$ sudo head -n 1 /var/lib/postgresql/13/beta/postmaster.pid

12539

student$ sudo kill -9 12539

student$ sudo pg_ctlcluster 13 alpha promote

E1e pa3 IpUHYOUTEIBHO IIEPEKITIOYNM CETMEHT, Teleph yKe Ha alpha.

student$ /usr/lib/postgresql/13/bin/psql -U postgres -d replica_switchover

a=> INSERT INTO test SELECT now(); SELECT pg_switch_wal();

INSERT 0 1
pg_switch_wal

0/7002828
(1 row)

Yrto c apxuBoM?
student$ 1s -1 /var/lib/postgresql/archive

total 32772

SrW------- 1 postgres postgres 16777216 mas 7 01:07 000000020000000000000005
SrW------- 1 postgres postgres 16777216 mas 7 01:07 000000030000000000000007
SrW------- 1 postgres postgres 83 mMas 7 01:07 00000003.history

CermeHTt OTCYTCTBYET, apXuB TeIlepPb HEIIPUTOOeH [JIsI BOCCTAHOBJIEHUA U PEIIJINKAlluH.
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[Mpu ycTtaHoBKe archive_mode = always Ha pensivke 3anyckaeTtcs npouecc
archiver, KOTOpbIin 3anNUCbIBAET CENMEHTbI B apXUB HapaBHE C MacTepoM.
Takum o06pa3om, ofuH 1 TOT Xe daitn byaeT 3anucaH asa pasa: u
MacTepoM, 1 peninkon. ATo HaknagbliBaeT Ha KomaHgy archive_command
cepbesHble TpeboBaHuA:

- OHa He [o/MKHa nepesanncbiBaTb CYLLLECTBYOLWNIA (haii, HO Ao/KHA
coobwaTb 06 ycnexe, ecsiv hainn ¢ TeM Xe COAEePXKMMbIM YXKe eCTb
B apxuBe;

- OHa [o/XHa KOppPeKTHO obpabaTtbiBaTb O4HOBPEMEHHbIN BbI30OB C ABYX
cepBepos.

Mpwv Takoi HacTpolike CErMeHT He NpPonajeT, NOCKO/bKY pensvka byaet
NPoAo/MKaTb NOMNbITKM 3anMcK Aaxe nocse ocTaHoBa macTepa.

(Pasymeetcs, MOXHO HacTpouTb archive_command n Tak, UTobbl MacTep
N pensivka CoOXpaHsaIM CerMeHTbl XXypHasia B pa3Hble apXuBbl, HO BPAL, /v
3TO NPaKTUYHO.)



ApxuBanusi ¢ pelIHKH

YTo6H! IpH IEPEKITIOUeHUH Ha PEIUINKY apXuB He IIOCTpafall, Ha PeIIMKe HyKHO HCIIONIb30BaTh 3HaYeHue archive mode = always.
[Ipu 9TOM KOMaHIa apXUBallUK HOJIKHA KOPPEKTHO 06pabaTeBaTh ONHOBPEMEHHYIO 3alIUCh CETMEHTa MaCTePOM U PEIIIUKOH.

BoccranoBuM apxuBanuio Ha cepsepe alpha. Komanna apxuBaruu 6yoeT KOIUPoBaTh (aiis, TOIBKO €CIIH OH OTCYTCTBYET B apXuBe.

a=> ALTER SYSTEM SET archive_command = 'test -f /var/lib/postgresql/archive/%f || cp %p /var/lib/postgresql/archive/%f';
SELECT pg_reload_conf();

ALTER SYSTEM
pg reload conf

Mo6aBUM CJIOT IJIsi PEIJIUKH.
a=> SELECT pg_create_physical_replication_slot('replica');

pg create physical replication slot

(replica,)
(1 row)

Teneps HacTPOUM beta Kak pennuKy ¢ apxuBanuei B pexume always.

student$ cat << EOF | sudo -u postgres tee /var/lib/postgresql/13/beta/postgresql.auto.conf
primary_conninfo='user=student port=5432'

primary_slot_name='replica’

archive_mode="'always"

archive_command='test -f /var/lib/postgresql/archive/%f || cp %p /var/lib/postgresql/archive/s%f"
EOF

primary conninfo='user=student port=5432"'

primary slot name='replica'

archive mode='always'

archive command='test -f /var/lib/postgresql/archive/%sf || cp %p /var/lib/postgresql/archive/sf"
CTapTyeM pemuKy.

postgres$ touch /var/lib/postgresql/13/beta/standby.signal

student$ sudo pg_ctlcluster 13 beta start

TToBTOpPHUM OmIHIT. [IepekIoyaeM CEeTMeHT:
student$ /usr/lib/postgresql/13/bin/psql -U postgres -d replica_switchover
a=> INSERT INTO test SELECT now(); SELECT pg_switch_wal();

INSERT 0 1
pg_switch_wal

0/8000170
(1 row)

TIpoBepsieM COCTOSIHUE apXUBAIUH:
a=> SELECT last_archived_wal, last_failed_wal FROM pg_catalog.pg_stat_archiver;

last_archived wal | last failed wal
__________________________ e
000000030000000000000008 |
(1 row)

3aloTHeHHBIN CETMEHT IIoMai B ApPXuB.

Ha cepsepe alpha Bo3HUKIN IPOGIEMEI C apXxUBalKel, KOMaHAa Bo3Bpamaet 1:

a=> ALTER SYSTEM SET archive_command = ‘'exit 1';
SELECT pg_reload_conf();

ALTER SYSTEM
pg_reload conf



Alpha npogomnxkaeT reHepupoBaTh cerMmeHTs WAL,
a=> INSERT INTO test SELECT now(); SELECT pg_switch_wal();

INSERT 0 1
pg_switch_wal

0/90000C0O
(1 row)

Ho ocHOBHOII cepBep X He apXUBUPYET:

a=> SELECT last_archived_wal, last_failed_wal FROM pg_catalog.pg_stat_archiver;

last_archived wal | last failed wal
__________________________ U
000000030000000000000008 | 006000O30000000000000009
(1 row)

OnHaKO apXWBAlUs C PETIJIUKY CPabaThBAeT, U CETMEHT OKa3hIBAETCS B apXUBE:
student$ 1s -1 /var/lib/postgresql/archive

total 98308

SrwW------- 1 postgres postgres 16777216 mas 7 01:07 000000010000000000000005
SrW------- 1 postgres postgres 16777216 mas 7 01:07 000000020000000000000005
-rw------- 1 postgres postgres 16777216 mMas 7 01:07 000000020000000000000006
SrwW------- 1 postgres postgres 16777216 mMas 7 01:07 000000030000000000000007
SrwW------- 1 postgres postgres 16777216 mMas 7 01:07 000000030000000000000008
SrW------- 1 postgres postgres 16777216 mas 7 01:07 000000030000000000000009
SrW------- 1 postgres postgres 83 Mas 7 01:07 00000003.history

BrinonHsieM nepekiioyeHne Ha PEeINuKY.

a=> \q

student$ sudo head -n 1 /var/lib/postgresql/13/alpha/postmaster.pid

12586

student$ sudo kill -9 12586

student$ sudo pg_ctlcluster 13 beta promote

Beta cTana ocHOBHEIM cepBepoM u reHepupyet daiinsr WAL.

student$ /usr/lib/postgresql/13/bin/psql -p 5433 -U postgres -d replica_switchover
| B=> INSERT INTO test SELECT now(); SELECT pg_switch_wal();

INSERT 0 1
pg_switch wal

0/A0028EQ
(1 row)

Ewme pa3 3arisiHeM B apXuB:
student$ 1s -1 /var/lib/postgresql/archive

total 114696

SrwW------- 1 postgres postgres 16777216 mMas 7 01:07 000000010000000000000005
SrwW------- 1 postgres postgres 16777216 mas 7 01:07 000000020000000000000005
-rw------- 1 postgres postgres 16777216 Mas 7 01:07 000000020000000000000006
SrW------- 1 postgres postgres 16777216 mas 7 01:07 000000030000000000000007
SrwW------- 1 postgres postgres 16777216 mMas 7 01:07 000000030000000000000008
SrW------- 1 postgres postgres 16777216 mas 7 01:07 000000030000000000000009
SrW------- 1 postgres postgres 83 Mas 7 01:07 00000003.history

SrwW------- 1 postgres postgres 16777216 mMas 7 01:07 00000004000000000000000A
SrW------ - 1 postgres postgres 125 Mas 7 01:07 00000004.history

B apxuBe MOSIBUIUCH (haliibl PEIIUKY, IIPOMIYCKOB B HEM HET, pobJiemMa pelleHa.
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Toru Posigres

HEPEKJIIO‘—IEHI/IE HCII0J/NIB3YETCA KdK B IITATHBIX,
TdK U B HEIITATHBIX CUTYydLIUAX

[Tocne niepek/toueHyst OBIBIIIMM MacTep Ha/lo BEPHYTb B CTPOM
OO0e TIpolieyphl I0/DKHBI ObITE 3apaHee 0TPaboTaHbI

dalifoBbIl apXUB >KypHaJsa rnpea3anucu TpedyeT BHUMaHUS
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[1pakTnKa Pos{gres

1. BoImonHUTe HEOOXOAMMYIO HACTPOMKY MacTepa U peruviuKu
JJ1s1 IOTOKOBOM PeIyIMKaliM C UCI0/Ib30BaHUEM CJIOTa,
6e3 HerpepbLIBHOTO apXUBUPOBAHUSI.

2. WmutupyiiTe c60if 0CHOBHOTO CepBepa U MepeK/IIounuTeCh
Ha perviuKy.

3. Bepnute B cTpoii OBIBIIINIT OCHOBHOM CepBep, BHITIOJHUB
pe3epBHYH0 KOIHIO C HOBOTO MacTepa U HaCTPOUB HeOOX0UMbIe
rapamMeTphl.

Yb6enurech, UTO periMKalys paboTaeT 1 UCIIO/Ib3YeT CIOT.

4. TlepekstourTeCh Ha HOBYIO PETUIMKY, YTOObI OBIBILIMI MacTep
CHOBA CTajl OCHOBHBIM CE€PBEPOM.

18

2. Ans nmuTtauum c60s1 MOXXHO OCTaHOBUTL CEPBEP B pexnme immediate:
pg_ctlcluster 13 ums_knacmepa stop -- -m immediate

NNN 3aBepPLUNTbL OCHOBHOW NpoLuecc postgres:

kill -9 Homep_npoyecca

Homep npouecca MOXHO HailTK B NepBOI CTPOKe dhaiina
PGDATA/postmaster.pid



1. HacTpoiika pemiakanuu 6e3 apxuBa

HacTpauBaeM pemuKaIHio.

Co3flaeM aBTOHOMHYIO PE3€PBHYIO KOTIHIO, TPEIBAPUTENTBHO CO3[1aB CIIOT.

student$ pg_basebackup --pgdata=/home/student/backup -R --slot=replica --create-slot
student$ sudo cat /home/student/backup/postgresql.auto.conf

# Do not edit this file manually!

# It will be overwritten by the ALTER SYSTEM command.

primary_conninfo = 'user=student passfile=''/home/student/.pgpass'' channel binding=prefer host='"'/var/run/postgresql'' port=5432 sslmode=prefer sslcompression=0 sslsni=1 ssl_min_proto
primary slot name = 'replica’

BhIK/1afibiBaeM pe3epBHYyI0 KOMuio B KaTtanor PGDATA GyayLiei periuku

student$ sudo mv /home/student/backup /var/lib/postgresql/13/beta
student$ sudo chown -R postgres:postgres /var/lib/postgresql/13/beta
3amyckaeM CepBep B PeKUMe PEeILIHKH.

student$ sudo pg_ctlcluster 13 beta start

TIpoBepHM HACTPOUKH. BEIOJHMM HECKOJIBKO KOMAH/1 Ha MacTepe:

a=> CREATE DATABASE replica_switchover;

CREATE DATABASE

a=> \c replica_switchover

You are now connected to database "replica switchover" as user "student".
a=> CREATE TABLE test(s text);

CREATE TABLE

a=> INSERT INTO test VALUES ('Mpuset, mup!');

INSERT 0 1

TIpoBEPHM PEIUIHKY:

student$ /usr/lib/postgresql/13/bin/psql -p 5433 -d replica_switchover

| B=> SELECT * FROM test;

Mpuset, mup!
(1 row)

2. Cooii oc 0 C

pBepa M Nepexol Ha PEeIUIHKY

a=> \q

student$ sudo head -n 1 /var/lib/postgresql/13/alpha/postmaster.pid
23588

student$ sudo kill -9 23588

student$ sudo pg_ctlcluster 13 beta promote
3. Bo3Bpaujenue B CTPO¥ OBIBIIEr0 MacTepa

Co3naeM aBTOHOMHYIO Pe3epBHYIO KOIHMIO, TPEeBapUTEIbHO CO3/1aB CIIOT.

Vnanum KoHGUTypaloHHEIH (aiis, nHaye basebackup ero ckonupyeT u HOMHUIIET TapaMeTPHL.

student$ sudo rm -rf /var/lib/postgresql/13/beta/postgresql.auto.conf

student$ rm -rf /home/student/backup

student$ pg_basebackup -p 5433 --pgdata=/home/student/backup -R --slot=replica --create-slot
TTapameTphl KOHGUTypalMM U CUTHANIbHBIHA (baiiyl MOAroTOBIeHbl YTHINTOMH pg basebackup:

student$ sudo cat /home/student/backup/postgresql.auto.conf

primary_conninfo = 'user=student passfile=''/home/student/.pgpass'' channel binding=prefer host='"'/var/run/postgresql'' port=5433 sslmode=prefer sslcompression=0 sslsni=1 ssl min_proto
primary_slot_name = 'replica’

student$ 1s -1 /home/student/backup/standby.signal

SrW---m- - 1 student student 0 mas 7 01:10 /home/student/backup/standby.signal
BHKJ’[a}]HBaeM KOIIHIO Ha OBIBIIAH MacTep H 3allyCKaeM HOBYIO PEIIHKY.

student$ sudo rm -rf /var/lib/postgresql/13/alpha

student$ sudo mv /home/student/backup /var/lib/postgresql/13/alpha

student$ sudo chown -R postgres:postgres /var/lib/postgresql/13/alpha

student$ sudo pg_ctlcluster 13 alpha start

Crmot PerIKanud HHHIHATA3UPOBAJICSA U UCIIOJIb3YeTCH:

| B=> SELECT * FROM pg_replication_slots \gx

-[ RECORD 1 ]------- O
slot_name | replica
plugin |

slot_type | physical
datoid |

database |

temporary | f

active | t

active pid | 24175
xmin |
catalog_xmin |
restart_lsn | ©/7000000
confirmed flush_lsn |
wal_status | reserved
safe_wal_size |

TIpoBepuM eine:

‘ B=> INSERT INTO test VALUES ('Sl - OubBwas pennuka (HoBbIi MacTep).');
| INSERT 0 1

student$ /usr/lib/postgresql/13/bin/psql -p 5432 -d replica_switchover
a=> SELECT * FROM test;



Mpuset, Mup!
Sl - GbiBwas pennuka (HOBbIA MacTep).
(2 rows)

4. Tlepeka04YeHHe Ha HOBYIO PEIUTHKY

student$ sudo pg_ctlcluster 13 alpha promote
a=> select pg_is_in_recovery();

pg_is_in_recovery

B uTOTE MPEKHUI MacTep CHOBa CTaJl OCHOBHEIM CEPBEPOM.



