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Wcnonb3oBaHne matepuanoB Kypca

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

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

OTKa3 oT OTBETCTBEHHOCTU

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

3azauy ¥ BUZibl perviiKaluu
dur3nyeckas pervimKarus
Jlorrueckas peruviMkaLust

BapI/IaHT]'aI HCI1I0/Ib30BAHKWA MeXdHHW3Ma PeIlIMKallurh
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3agayun penamkaumm Pos{gres

Perunkauus

TpoLieCcC CUHXPOHU3alMK HeCKOIbKUX KOMUM KiacTepa 6a3 JaHHBIX
Ha pa3HbIX cepBepax

3amaumn
0TKa30yCTONYHMBOCThb IIpY BBIXOZle U3 CTPOS OFHOIO U3 CepBepoB
CHCTeMa O0/DKHA COXPAaHUTh AOCTYITHOCTb
(BO3MOXKHa JlerpajaLusi MpOM3BOAUTETbHOCTH)
MacIITabupyemMoCcThb pacrnpefiesieH1e Harpy3Kyu MexXay cepBepaMu

OOMHOYHbIV cepBep, YNpaBnsioWmii 6a3ammn gaHHbIX, MOXET He
Y/10BNETBOPSATL NpeAbsaBnsieMbiM TPEO6OBAHMSAM.

Bo-nepBbiX, 0TKA30yCTOMUYMBOCTb: OANH (PU3NYECKNIA CEPBEP — 3TO
BO3MOXHasi Touka oTkasa. Ecnim cepBep BbIXOAUT U3 CTPOS, cUCTEMA
CTaHOBUTCSA HEAOCTYMNHOWA.

Bo-BTOpbIX, NPON3BOANTENBLHOCTL. OANH CEPBEP MOXET HE CMNPaBNSATLCS C
Harpyskoii. 3ayacTyto anrpeiigy cepsepa npeanoytmTenibHa BO3MOXHOCTb
MaclTabupoBaHUsi — pacnpeaeneHns Harpy3kn Ha HeECKONIbKO CEpPBEPOB.

Takum o6pa3oM, peub UAET 0 TOM, YTOObl MMETb HECKO/TbKO CEPBEPOB,
paboTatowmx Hag OAHMMMN 1 TEMW e 6asamu AaHHbIX. [og pennvkaumei
MOHMMAETCA NPOLIECC CUHXPOHM3ALMM 3TUX CEPBEPOB.
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Buabl pennmkaunmn Posggres

dusmnueckasa

MacTep-pervivKa: II0TOK [JaHHBIX TO/IbKO B OJHY CTOPOHY
TPAHC/ISILUS TIOTOKA »KyPHa/IbHBIX 3amucei uiu (aiiioB KypHasa
TpebyeTcst [BOUYHAs COBMECTUMOCTE CEPBEPOB
BO3MOJKHA peIlIMKalMs TOJIbKO BCero KJjacrepa

Jlornueckas

MOCTaBIIUK-TIOANTUCYHK: TTOTOK JJAHHBIX BO3MO)KEH B 00e CTOPOHBI
nHdopmalys o cTpokax (ypoBeHb )KypHana logical)

TpebyeTcsi COBMECTUMOCTb Ha YPOBHE TIPOTOKOIA

BO3MO>KHa BLIOOPOYHAS PeTUTHUKALINS OT/Ie/TbHBIX TabIuI]

B3anmoaencTeme HECKO/TbKUX CEPBEPOB MOXXHO OpraHM30BaTh No-pa3HoMY.
[1Ba OCHOBHbIX Noaxona, AOCTYMNHbIX B PostgreSQL — domsnyeckasa un
nornyeckasa penankauns.

Mpu hmnsnyeckoi pennnkaunm cepeepbl UMEKT Ha3HAYeHHbIE PON: MacTep
N pensivka. Mactep nepefaeTt Ha pensivky XypHasibHble 3anucu (B Buae
dhaiinoB nnn NoToka 3anucei); pensivka NpUMeHsieT 3Ty 3anncu K CBOMM
haiinam gaHHbIX. [pUMeHeHne NPONCXOANT YNCTO MexaHnYecku, 6e3
«MNOHMMAaHUA CMbICNa» M3MEHEHWIA, MO3TOMY BaXKHa ABOUYHAS
COBMECTMMOCTb Mexay cepsepamu (0AMHaKoBbIe NnaTtopMbl 1 OCHOBHbIE
Bepcun PostgreSQL). MNMockonbKy XypHan obLwuii Asst Bcero knacrepa, To u
pennMuMpoBaTb MOXHO TOILKO KlacTep LEeIMKOM.

Mpn normyeckon pennukaumm B XXypHan gobasnsieTcs nHpopmaunsa 6onee
BbICOKOIO YPOBHS, MO3BONIAKOLWAA Pern/Inke pa3odbpaTbCs B USMEHEHUAX Ha
ypoBHe cTpok Tabnuy, (napametp wal_level = logical). Ana Takoun
pennukaumn He Hy>XHa ABOMYHasi COBMECTUMOCTb, Pen/ivka AO/HKHA NULLb
YMETb AEeKOAMPOBaTb COAEPXKALLYHCA B XXypHasie /Iornyeckyto
NHpopMauuio. Takas pennukaums no3BosisieT npu Heo6xoaUMoCTH
MpourpbIBaTb HE BCE U3MEHEHWS, & TOMIbKO Kacatolmnecs oTaebHbIX
Tabnuy,

Jlornyeckan pennvkauusa gocTynHa, HaumHasa ¢ sepcun 10; 6onee paHHue
Bepcuu O0/MKHbI ObINN NCMONb30BaTh paclunpeHune pg_logical, nnéo
OpraHn3oBbIBaTb PeniMkaumuio ¢ NOMOLLbIO TPUITEPOB.



duzMueckas pernmkaums Bherer

Cxema pabOThI perIMKaIfin

Crioco0bl ZI0CTaBKU »KypHA/IOB
Vcrnosb30BaHre perviviku
[TepekmroueHre Ha PeIIUKY (1 00paTHO)

BapuaHTbl HACTPOWKM U UCTIO/Ib30BaHUsI PerIMKaluu

CHavana nosHakoMnmcs ¢ oM3n4ecKoin pensimkaumne.

MexaHn3Mm ee paboTbl — nepegada Ha pensvky U3MeHeHuin B 3anncei snae
XypHasa ynpexgagatoLein 3anmcn. 1o odeHb sEKTUBHbIN MexaHU3M, HO
OH TpeobyeT, 4ToObl MexXay cepBepamu Obina ABONYHAA COBMECTMMOCTb
(OocHOBHas Bepcus cepsepa, onepaunoHHasa cuctema, annaparHas
nnargoopma).

dusnueckan pennavkauma Bcerga ogHoHanpas/ieHa: B Hell MOXeT
CyLecTBOBaTb TO/IbKO OANH MacTep (M NPOU3BOSIbHOE YNC/0 PENJIVK).
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Pennnkayms Pos{gres

PesepBHas kornus

6a3oBas pe3epBHas kormst — pg_basebackup
JKypHaJibl yIIpeXK/Iaroli[el 3aricy — HeTlpepbIBHOe apXUBUPOBaHKE

HernpeprsiBHOE BOCCTAaHOB/IEHUE

pa3BopauMBaeM pe3epBHYIO KOIIHIO,
co3zaeMm yrpas/sitoiiui ¢aiin recovery.conf (standby_mode = on)
U 3aIlyCKaeM cepBep

cepBep BOCCTaHaB/IMBaeT COIVIaCOBaHHOCTh
Y MPOZ0JDKAeT MPUMEHSITh TTOCTYNaroLHe Ky PHaJIbI
[l0CTaBKa — ITOTOK IT0 IIPOTOKOJY perIMKaliuy Uin apxus WAL

TIOJK/IFOUeHUs (TOMBKO /11 UTeHHs1) pa3pelaroTcs
Cpasy Iocjie BOCCTaHOBJ/IEHUsI COIVIaCOBAHHOCTH

HacTpolika pennnkaummu BbINOSTHAETCHA OYEHb NOX0XE Ha HACTPOWKY
on3nyeckoro pes3epBHOro konuposaHus. OTanyne B TOM, YTO pe3epBHas
Konunsa NoAHMMAaeTCA cpasy, He AoXuAaasach NosIOMKM OCHOBHOIO cepBeepa, U
paboTaeT B pexume NoCcToSHHOro BocCTaHoBeHUA (standby mode = on):
BCE BPEMS YMTaET U NPUMEHAT HOBble cermeHTbl WAL, npuxogsawme ¢
mMactepa. Takum o6pas3om, penivka NoCTOAHHO NoAAepPXXMBAETCA B MOYTH
aKTya/IlbHOM COCTOSIHUK U B C/ly4ae c60s Mbl UMeeM cepBep, rOTOBbIN
noaxsatnuTb paodory.

Ecnu pensivka He gonyckaeT NOAK/THYEHNA, OHa Ha3bIBAETCHA «Ten/biM
pe3epBoM». OAHAKO MOXHO caenatb N «ropsiumii pes3eps» — B npoLlecce
BOCCTaHOB/IEHNA pennvka 6yaet gonyckarb NOAKMYEHNSA A5 YTEHUS
AaHHbIX (KakK To/bKo 6yAeT BoCCTaHOB/IEHA COr/1acOBaHHOCTb AaHHbIX).

B oTnnume ot pe3epBHO KONUKU peninkaunsa He No3BosIseT BOCCTaHOBUTLCA
Ha NPOW3BOJIbHbLIA MOMEHT B MPOLL/IOM. VIHbIMK CloBaMu, peninkauuio
HEBO3MOXHO MCMNOMb30BaTb, YTOObI UCMPaBUTL A0MNYLEHHYIO OLINOKY (XOTH
€CTb BO3MOXHOCTb HACTPOUTb pPenvkauuio Tak, YToo6bl OHa oTcTaBasia ot
MacTepa Ha onpefenieHHoe Bpems).
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ilcnonb3oBaHMe pPensinku Pos{gres

Honyckatorcs

3ampocCkl Ha UTeHHe JJaHHbIX (Select, copy to, Kypcopsl)
yCTaHOBKa MapaMeTpOB cepBepa (set, reset)
ynpas/ieHre TpaH3akuusmMu (begin, commit, rollback...)
co3zaHue pesepBHOM konuu (pg_basebackup)

He ponyckarorcs

nmobwie u3meHeHws (insert, update, delete, truncate, nextval...)
61oKMpPOBKH, TIpe/inoaraoiye n3meHenue (select for update...)

koMaH/ibl DDL (create, drop...), B ToM 4Mc/ie co3iaHue BpeMeHHbBIX Ta0/HI]
KOMaH/Ibl COMPOBOX/IeHus (vacuum, analyze, reindex...)

yrpas/eHue 0CTymnoM (grant, revoke...)

He cpabaTbIBalOT TPUTTEPHI U M0JTh30BaTeIbCcKue (advisory) 6I0KUpOBKH

B pexume ropsayero pesepsa Ha pernsivke He AonycKalTca Nobbie
N3MeHeHNs faHHbIX (BK/IoYasa nocnefoBaresibHOCTH), 6/10KMPOBKMU,
komaHgbl DDL, Takue komaHAbl, Kak vacuum un analyze, kKomaHAbl
ynpasneHus 4OCTYrnomM — C/I0BOM, BCe, YTO Tak Un nHaye U3MeHseT
AaHHbIe.

Mpy 3TOM pensivka MOXET BbIMNO/THATb 3aMpoChl HA UTEHWE AaHHbIX. Takke
6yaeT paboTaTb YyCTaHOBKA NapamMeTpoB CepBepa U KOMaHAbl ynpaBieHus
TpaH3aKUUsIMM — Hanpumep, MOXHO HauyaTb (YTatoLLYH0) TPaH3aKLMIO C
HY>XHbIM YPOBHEM M30/1ALUN.

Kpome Toro, penainky MoXHO MCNosib30BaTh U A1 U3roTOB/IEHNSA pe3epPBHbIX
KOMuin (KOHEYHO, NpUHMMas BO BHUMaHWe BO3MOXHOe OTcTaBaHue OT
MacTepa).
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[loTOKOBaA pensnkaums Posigres

OCHOBHOI cepBep pesepBHbIii cepeep
(macTep) (pennuka)

- obpartHas CBsizb -
select, insert wal sender | Ll > wal receiver J
update, delete

= ]

(T Henpepistoe

m BOCCTaHOB/EHME

cermeHTbl WAL

EcTb Ba cnoco6a A0CTaBKM XypHaI0B OT MacTepa K pennvke. OCHOBHOW,
KOTOPbIN NCMOMb3YEeTCSA Ha NPaKTUKe — NOTOKOBAas pensiMkauus.

B 3TOM cniyyae pensivka nogkavaeTcsa K MacTtepy rno npoTokKosny
pennukaumm n uyntaet notok 3anucein WAL. 3a cyeT 3TOoro npu noToKoBOIA
OoTCTaBaHWe Pernsinky CBeeHO K MUHUMYMY, U Aaxe K HY/IH0 NMPU CUHXPOHHOIA
pennvkayun.

TOHKMIA MOMEHT. OUMCTKa Ha OCHOBHOM CepBepe MOXET yaa/InTb BEPCUN
CTPOK, KOTOPbIE HYXHbI A/151 CHUMKa 3anpoca Ha pensivke. NocTpagasLinia
3anpoc Ha pen/iMke B TaKOM C/lyyae OTMeHSIeTCS. DTa Nnpob/iema pellaeTcs
B C/lydae NOTOKOBOM pennunkalmm ¢ NOMOLLIbIO creumnasibHOro MexaHn3sma
obpamHol cssi3u; NPN 3TOM MacTep OyAeT 3HaTb, KaKoil HOMepP TpaH3aKLUun
HY>XEH A1 CHMUMKA AAaHHbIX Ha PENIMKE N OT/I0XKUT OUUCTKY.
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Pennnkaunsa c apxmsom Posggres

OCHOBHOI4 cepBsep pe3epBHbIit cepBep
(macTep) (pennuka)

— H

select, insert N . J
update, delete l{i @ )

TUBHBIA NCTOUHUK
CIITTIT] XypHALHbIX
LI TTT] aee?

apxus WAL

[Mpy ncnosb3oBaHMN NOTOKOBOM peninkaumm eCTb ONacHOCTb, YTO MacTep
yoanut cermeHT WAL, AaHHble N3 KOTOPOro elle He nepefaHbl Ha Pensiuky.
[na yBepeHHOCTU Haao MMbo UCnob30oBaThb C/10T penavkaumm, nméo
NPUMEHSITb NOTOKOBYIO penankauuio BMecTe ¢ apxmsoM WAL (KoTopblil BCe
paBHO HEOOXOANM A1 OpraHM3aumn pe3epBHOro KONMpoBaHus).

Mpn ncnonb3oBaHNN apxmea cneyymasbHbI Npouecc archiver Ha macTtepe
3anucbiBaeT 3anosIHeHHbIE CErMEeHTbI XXYpHasia C NOMOLLbIO KOMaHAbl
archive_command (3TOT MexaHn3M paccmaTpuBaeTcs B Moay/ie
«Pe3epBHOE KONupoBaHME»).

Ecnv pennnka He CMOXET MoyUYnTb OUYePeHYH0 XYPHa/IbHYIO 3anunch no
MPOTOKO/Y PennKaLum, oHa nonpobyeT npounTaTh ee U3 apxmsa C
MOMOLLbIO KOMaHApl restore_command 13 recovery.conf,

B npuHUune, pennvkaums MoXeT paboTaTb U C OHUM TOMbKO apX1BOM, 6e3
MOTOKOBOW pennukaumm. Ho B 3ToM cny4ae:

- peninka BblHYXXAEHHO OTCTaeT OT MacTepa Ha BpeMs 3alo/IHEHUA
CerMeHTa,

- MacTep HUYEro He 3HAET O CYLLEeCTBOBAHUMN PEN/IMKMA, MO3TOMY OUNCTKA
MOXET YAaNNTb BEPCUMN CTPOK, HY)XHblE A/18 CHUMKA Ha peninke (MOXHO
HaCTPOUTb 3a4ePXKYy NPUMEHEHUSI KOHDNUKTYOLWMX 3anuceii, HO Aaneko He
BCera NoHsITHO, Ha Kakoe Bpewmsl).



o] PROFESSIONAL

[lepeknyeHmne Ha pensinky  Posggres

[11aHOBOE TIepeK/IIUeHre

OCTaHOB OCHOBHOTO CepBepa /Ijist TEXHHUeCKUX PaboT 6e3 rpephiBaHust
00C/TyKUBaHUSI

PYUHOM pexxum

ABapuiiHOe TepeK/IroueHre

Triepexo/| Ha PeruvivKy 13-3a cO0si OCHOBHOTO CcepBepa

PYUHOU pexxum,
HO B [IPUHLIMIIE MOXXHO aBTOMaTU3UPOBAaTh C ITOMOLLIBIO
JIOTIOJTHUTeJILHOIO KiiactepHoro I10

10

[MprumrHbI Nepexoa Ha pe3epBHbIil cepBep ObiBaOT pasHble. ATO MOXET
ObITb HEOOXOANMOCTbL MPOBEAEHUS TEXHUYECKNX paboT Ha OCHOBHOM
cepBepe — Toraa nepexop, BbINofHAeTCA B yA06HOe BpeMs B LUTATHOM
pexume. A MOXeT ObITb CO0 OCHOBHOIO CepBepa, 1 B TaKOM c/lyyae
nepexognTb Ha Pe3epPBHbIN CePBEP HYXXHO Kak MOXHO ObICTpee, UTOObI He
npepbiBaTb 06CNYXX1UBaHNE NOJib30BaTesen.

[axe B cnyyae cb0s nepexop oCyLEeCTB/IAETCA BPYUYHYIO, TaK Kak
PostgreSQL He nveeT BCTPOEHHOro K/1aCTepPHOro nNporpaMmMHoro
ob6ecrieyeHus (KoTopoe A0/KHO C/ieAuTb Ha COCTOSAHUEM CEepPBEPOB U
NHULNNPOBAaTbL Nepexon).
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[lepeknyeHmne Ha pensinky  Posggres

OCHOBHOIA cepsep pe3epBHbIii cepBep
(macTep) (pennuka)

— —
usg;gf’églseet: % wal sender | >
(

cermeHTbl WAL

11

Mepexon Ha pennnky B KAPTUHKaX: BHa4Yasie MMerTCs ABa cepBepa (mactep
N pennnka), Mexay HAMU HacTPOoeHa pensimkaums,
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[lepeknyeHmne Ha pensinky  Posggres

OCHOBHOI1 cepBep
6bIBLLINIA MacTep (6bIBLLIAS peninka)

select, insert
update, delete
P

cermeHTbl WAL

12

B cnyyae BbIxofa OCHOBHOIO cepBepa 13 CTpos Uav Npu WTaTHOM
HeobxoaumocTn paboT, pennke gaeTcsa kKomaHaa npekpaTnTb
BOCCTaHOB/IEHNE N CTaTb CAMOCTOATE/IbHLIM CEPBEPOM, a ObIBLUNIA MacTep
OTK/ItoYaeTcs.

KoHeuHo, TpebyeTca cnocob nepeHanpaBnTb Nosib3oBaTesiell Ha HOBbIN
cepBep; HO 3TO BbINOSIHAETCA BHELLUHUMW cpeacTBamMn BHe PostgreSQL.
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BoccTtaHoBMeHne macTepa Pos{gres

pe3epBHbIii cepBep
(6bIBLUMIA MacTep) OCHOBHOI1 cepBep

t al receiver | wal sender select, insert
update, delete

oy

13

[Mocne BocCcTaHOBNEHNA GbIBLLIETO OCHOBHOIO CepBepa WM OKOHYaHUS
Apyrnx paboT Ha HeM, OH NOAK/IYAETCA B Ka4eCTBe PensnkKi K HOBOMY
paboTaroliemMy macrepy.
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BoccTtaHoBMeHne macTepa Pos{gres

[TpocToe noakrOUeHye OBIBIIIET0 MacTepa — He paboTaeT

npo6siema rotepu 3arvceit WAL, He TOMaBIIMX Ha PEIVIMKY U3-3a 3a/1€P’KKU

BoccTraHoBieHne «C Hy/s1» U3 pe3epBHOU KOMUU

Ha MecTe OBIBILIETO MacTepa pa3BopaurBaeTCsi abCOFOTHO HOBasl peryiika
Tporiecc 3aHUMaeT MHOTO BpeMeHH (0TYaCTh MOXKHO YCKOPHUTD I'Sync)

YTunura pg_rewind
«OTKaTbIBaeT» MoTepsHHbIe 3anucu WAL, 3amMeHsst COOTBETCTBYIOLLYe
CTpaHULIbI Ha UCKe CTPaHULIAMU C HOBOTO MacTepa
eCTb PsiJ|, OrpaHWYeHu, OrpaHUUMBAIOLLUN NIPYMeHeHe

14

Ecnu nepexopg Ha pennivky npousoLuen ns3-3a annaparypbl (Heobxoamma
3aMeHa MCKOB U cepBepa) 1nun ornepaunoHHon cuctemsl (Heobxoamma
nepeyctaHoBka OC), TO e4MHCTBEHHbIN BapnaHT COCTOUT B U3rOTOBIEHUM
abCco/THO HOBOW PenINKN Ha HOBOM CepBepe.

Ecnu xxe nepexopf, 6b11 LWUTATHLIM, MO/IE3€H CNOCO6 OLICTPO BEPHYTL CTapbIi
MacTep B CTPOW (Tenepb YXXe B Ka4ecTse pensinkn).

K coxaneHuto, NpocToin cnocob — NpoCTO NOAKIUYUTL CTapblil MacTep K
HOBOMY MO peniMkauMoHHOMY MPOTOKONY — He paboTaeT. NpuynHa B TOM,
4TO M13-3a 3aePXEK B pennukaumm Yactb 3annceir WAL morna He gonTum ao
pensvkn. Ecnn Ha cTapoM MacTepe OCTasIuCb Takme 3anucu, To
NpUMeHeHNe 3anncein ¢ HOBOro MacTepa npuBefeT K NOBPeXAeHN0 6a3bl
OaHHbIX.

Bcerga ecTb BapuaHT co34aTb abCOMOTHO HOBYHO PEN/IMKY NyTEM
N3roToB/ieHnss 6a30Boi pe3epBHOI konuu. OgHaKko ana 6obnx 6as
AaHHbIX 3TOT NPOLLECC MOXET 3aHMMaTb MHOIo BpeMeHu. Ero MoXHo
YKOPUTb C MOMOLLIbIO rSync.

Elle 60nee 6bICTPbI BapMaHT COCTOUT B UCMO/Ib30BaHUN YTUUTbI
pg_rewind (goctynHa c Bepcumn 9.5, ana 9.3 n 9.4 ectb paclumpeHume).

YTtunuta onpegenset 3anncu WAL, KoTopble He Ao Ao pensnkn (BnaoTb
[0 6nmkanien KOHTPONIbHOW TOYKM), M HAXOQUT CTPaHULbl, 3aTPOHYTbIE
3TMK 3anucamun. HangeHHble cTpaHuubl (KOTOPbIX A0/HKHO ObITb HEMHOIO)
3aMeHSI0TCS cTpaHnuamMmm ¢ HoBoro Mmactepa. Kpome Toro, ytuamra
KOMMPYET C cepBepa-ncTovHMKa (HOBOro Mactepa) Bce cryxebHble thainbl.
[anblie paboTaeT 00bIUHbIN MPOLECC BOCCTAHOBEHWS.
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1. HeckonbKo pensink Pos{gres

pesepBHbIii cepsep
(pennuka A)

BBICOKas JOCTYITHOCTb D
U pacripe/ie/ieH|e Harpy3KH 110 UTeHUHO e
OCHOBHOI/ cepeep

(macTep)
—
select, insert
update, delete %i pesepBHbIii cepsep
(pennava )
U —
AT 1
cermeHTbl WAL -
e 5T

15

MexaHn3M pensikauum no3BossieT CKOHCTPYMpPOoBaTb CUCTEMY TakK, YTOObI
OHa oTBeyasia NpeabsiBNAeMbIM K Heil TpeboBaHUsIM. PaccmoTpum
HECKOMbKO TUMUYHbIX 3a[a4 1 CPeAcTBa UX peLLeHus.

3apaua: 06ecneunTb BbICOKYH AOCTYMNHOCTbL U pacnpeaeneHne Harpyskm no
YTEHWIO.

[na peweHns HeobxoaMMO UMETb MacTep-CepBepP N HECKO/IbKO PersIvK.
Pennnkn MOXHO MCNOMb30BaTh /15 BbINO/IHEHWS 3aNPOCOB TO/LKO Ha
yTeHune; Npu cboe OCHOBHOIO cepBepa MOXHO NepPenTn Ha Pensnky c
MWUHUMa/IbHbIM BPpEMEHEM MPOCTOA.

Hafo yunTtbiBaTh, YTO KaXA0M pensnke 6yaeT COOTBETCTBOBATb OTAE/bHbIN
npouecc wal writer n, Npn He0BXOANMOCTU, OTAENbHbIN CNOT PenIKaunn.

PacnpegeneHne Harpy3ku no YTEHUIO MeXy penivkamy Ao/HKHO peLlaTbes
BHELLUHUMW cpeacTBamMu.



o] PROFESSIONAL

2. CUHXPOHHAaA pennkaumsa  Posgares

pe3epBHbIii cepsep
(pennMKa A)

HaJe>XXHOCTb XpaHeHUS JdHHbIX CMproHHaﬂ
pennnka «BnanT»
N3MEeHEeHNA paHbLue

Macrepa

. wal recelver
OCHOBHOI1 cepBep
(macTep)

select, insert
update, delete
wal sender

NT=1]
HIEIEEEE

AT I

cermeHTbl WAL

pesepBHbm cepsep

aCMHXpDHHaﬂ pEI'II'II/IKa B)
pennnka MoxeT
OTCTaBaTb

Wal recelver
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3apaua: B cnyyae c60si OCHOBHOIO CepBepa, He NOTePsiTb HUKaKNe AaHHble
NPy Nepexoae Ha Pensiuky.

PelleHne coCTOMT B UCMOMNb30BAHMN CUHXPOHHOI pennukauun. B cnyyae
O[IHOr0 cepBepa CMHXPOHHAs 3anuCh XypHana ynpexaatoLleii 3anmcu
rapaHTUPYeT, YTo 3aPMKCUPOBAHHbIE AaHHble He GyayT NoTepsiHbl Npu c6oe.
AHa/IOTNYHbIV MEXaHU3M paboTaeT 1 ANna pennukauun: dukcaums
M3MEeHeHul i Ha MacTepe He 3aBepLuaeTcs A0 Tex nop, noka He nosyyaet
NoATBEPXAEHME OT pPennkun. MNpu Heo6xXoANMOCTN CUHXPOHHOCTLIO MOXHO
ynpaBNsiTb Ha YPOBHE TPaH3aKLNIA.

CVHXpPOHHas penmkauns He obecneunBaeT naeasibHON COrnacoBaHHOCTM
[laHHbIX MeX/y cepBepamMu: M3MeHeHMs1 MOryT CTaHOBATCS BUANUMbIMA Ha
MacTepe 1 Ha pensivke B pa3Hble MOMEHTbI BPEMEHM,

HaunHasa ¢ Bepcumn 9.6 CMHXpOoHU3aLMA MOXET NPOUCXOAUTL C HECKOJTbKUMU
pennukamu; B Bepcum 10 gocTynHa CUHXPOHU3auUusa C y4eToM KBopyma.

Ha nnntocTpauunii pennvka b acMHXpoHHast U MOXeT oTcTaBaTh; pensivka A
CUMHXPOHHas. Mpu rkcauumn n3MeHeHuii MacTep BbINOMHSAET crieaytoLlee:

- JenaeTt 3anuchb B XypHan ynpexaaroLlei 3anucy (Takum o6pasom,
N3MEHEHME He NoTepseTcH npu cboe);

- joxungaeTtcsa noaTBepXaeHua oT pensivkn o nosiydyeHnm sanucm WAL,
- U3BMEHSET COCTOsHNE TpaH3akLuumu B bydpepe xact.

Takum 06pa3oM, 3arnpoc K CUHXPOHHOW PEN/INKe MOXET YBUAETb U3MEHEHNS
[laXKe paHblle, Yem 3anpoc K MacTepy.



3. KackagHas pennvkauus Pogga’?ég

HECKOJIBKO PeriK
6e3 OToTHUTeTbHOM Harpy3Ky Ha MacTep

OCHOBHOI1 cepsep pe3epBHbIii cepsep pesepBHbIii cepsep
(macTep) (pennuka A) (pennuka B)

—

— {wal receiverﬁ {wal sender):> :

i
i

select, insert
update, delete

:

b

a3

cermeHTbl WAL
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3agava: MMeTb HECKOMbKO PEN/IVK, HE co3AaBast AONONHUTENBHOM Harpy3Kku
Ha OCHOBHOW cepsep.

3agava pewaeTcs ¢ NOMOLbIO KackaZHOW pensivkalmu, npyu KOTOpon oaHa
pennuka nepegaet 3anncu WAL apyroi pensivke 1 tTak gasee.

Mpn KackagHoOW pennnkaunm He NnoanepXuBaeTcss CUHXPOHU3aumsa. OgHako
obparHas cBsA3b MNOCTyNnaeT OCHOBHOMY CepBepy OT BCEX pensivk, Tak YTto
9TOT (PyHKUMOHanN paboTaeTt B NOSIHOM 06beME.

Mpy HEOBXOAMMOCTU NEPEKOYEHUS CNeayeT BbloMpaTb GMMXanLLyH K
MacTepy pensvky, Kak HaMMeHee 3anas/blBatoLLyHo.

Ha nnnwocTtpaunn: Ha 0OCHOBHOM cepBepe TosIbKo oAuH npouecc wal sender;
pensivkn nepegaroT 3anucn WAL apyr gpyry no uenouyke. Hem ganbLie ot
mMacTepa, TeM 60/blLIee MOXET HAKOMUTbLCA 3anaspiBaHne. Cxema
MOHUTOPUHIa YCNOXHAETCA: NPOoLecC HaZlo KOHTPO/IMPOBAaThL HA HECKOJTbKUX
cepsepax.



o] PROFESSIONAL

4. OTNOXEHHasa penMkaums Posigres

«MdlllMHa BpeMEeHW»
1 BO3MO>XHOCTb BOCCTAHOBJIEHHA Ha OHpeﬂeHeHHblﬁ MOMEHT 0e3 dpXHBd

OCHOBHOIi cepsep pe3epBHbIii cepsep
(macTep) (pennuka)

select, insert wal sender | > | wal receiver J
update, delete

AD:D]:DD 3a/iepXKa BOCpou3BeaeHIs

cermeHTbl WAL
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3agavya: UMeTb BO3MOXHOCTb NPOCMOTPETh AaHHblE HAa HEKOTOPbIA MOMEHT
B MPOLL/IOM W, NPY HEO6XOANMOCTKN, BOCCTAHOBUTL CEPBEP Ha 3TOT MOMEHT.

Mpo6nema B TOM, YTO OObIYHbIA MEXaHN3M BOCCTAHOB/IEHMS U3 apXuBa Ha
MOMEHT BpeMeHM (point-in-time recovery) B NpMHUUNE No3BOMAET PELUNTb
3afavy, Ho TpebyeT 60/1bLIOoN NoAroTOBUTENTLHOM PaboThl 1 3aHUMAET MHOIO
BpeMeHun. A cnocob6a NOCTPOUTb CHUMOK A@aHHbIX MO COCTOSHWUIO Ha
MPOM3BO/IbHbI MOMEHT B NpoL/iom B PostgreSQL Her.

3ajava pellaeTca co3gaHnem pensnku, Kotopaa npumeHsaeT 3anncn WAL
He cpasy, a Yepes YCTaHOB/IEHHbIN NHTEPBas1 BPEMEHU.

UToObl 3aZ1epXXKka paboTana npaBuibHO, HEOBXoANMAa CUHXPOHM3AaLMNA YacoB
MEeXAy cepBepamu,

Ecnu BbIBECTU PENINKY U3 peXxumMa HenpepbIBHOrO BOCCTaHOB/EHUS,
ocCTaTtokK 3anucen dyaeT npuMeHeH 6e3 KakMx-nnmbo 3a4epXxek.

Mpy Mcnonb3oBaHUM 06PaTHOI CBA3M HA10 NPOSIBNSATL OCTOPOXHOCTD,
MOCKO/bKY 60/blUas 3a4epPXXKa BbI30BET pa3pacTaHne Tabnuu Ha mactepe
13-3a TOr0, YTO OUMCTKA He BYAET yaansiTb cTapble BEPCUM CTPOK, KOTOPbIe
MOTYT ObITb HY)XXHbI PEMJ/IMKE.



Jlornyeckasa pennuvkaums Q

[TocTaBUMKY Y TOANMUCUKKA
OG6Hapy>xeHre U pa3peliieHre KOHGIUKTOB

BapI/IaHTbI HaCTpOﬁKH N WCII0JIb30BdHHA PeIlIMKALIUN
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BcTpoeHHasd fornyeckaa penavkauma OCTynHa B Bepcuax PostgreSQL,
HaumHas ¢ 10. Ana 6onee paHHMUX BEPCUIA aHaNOMMUHbINA OYHKLUMOHA
[OCTYyneH B paclumpeHun pg_logical.

MexaHu3M nepegavm — BK/HOUEHNE B (Pranyeckuii xypHan WAL
Iornyeckon nHcpopmauum 06 N3MeHeHHbIX CTpokax. [ns atoro Tpebyetcs
yCTaHOBKa YpOBHSA XypHana logical.

[pyroi cnoco6 opraHusaumm n10rM4eckon pennmkaumm cocTouT B
MCNONb30BaHUN TPUITEPOB AN NepexBaTa N3MEHEHU 1 nepegaya 3Tol
MHbopMauuKn ¢ NMOMOLLIbIO oYepean Ha pennky. Takoi cnocob, ogHako,
MeHee appeKTUBEH.

Mpy nornyeckoi pennvkaumm y cepeepa HeT BblAENEHHON ponn mactepa
WX PENINKK, YTO NO3BOMSIET OPraHN30BaTb B TOM UNC/IE U
[IByHanpaB/IEHHY0 PEN/IMKALMI0 «MacTep-macTeps.



o] PROFESSIONAL

Jlornyeckasa pennvkaums Pos{gres

[TocTaBiMk
BbI/laeT U3MeHeHUs JaHHBIX TTOCTPOUHO B MOPsJKe WX (UKcaLiu
(perimuiupytoTcst KomaHabl INSERT, UPDATE, DELETE)
BO3MOJKHA Haua/ibHasi CAHXPOHU3aLsI
BCeryia UCIO/b3yeTCsl CJIOT JIOTMUeCKOU perivKaLuu
napameTtp wal_level = logical

ITogrcuuk

T0/TyyaeT ¥ IPUMEeHsIeT U3MEeHeHHUsT
6e3 pa36opa, TpancdopMalivii ¥ TUIAHUPOBAHUSI — Cpa3y BBITIOTHEHHE
BO3MO>KHBI KOH(bJ'[I/IKTbI C JIOKAa/IbHBIMU JaHHBIMH
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Jlornyeckas pennukaumsa cnosib3dyeT MoAesb «NocTaBLUNK-NoANUCHMK». Ha
OlHOM cepBepe co3gaeTcs nyb/iukayusi, KoTopas MOXET BK/toYaTb psaf,
Tabnuu ogHoi 6a3bl AaHHbIX. [Apyroin cepBep MOXET co3faTtb NOONUCKY Ha
3Ty ny6nmkaumo 1 nonyyatb M NPUMEHSITb UBMEHEHMS.

PennvumpyroTcst TO/IbKO M3MeHeHHble cTpokn. DDL He nepegaetcs, TO ecTb
Tab/MUpbI-NPUEMHUKM Ha PEN/IMKE HaA0 co3AaBaTb BpPy4Hyo. Ho ecTb
BO3MOXXHOCTb aBTOMAaTMYECKOI HaYa/IbHOW CUHXPOHU3aLUMN COAEPXKMMOrO
TabnuL Npy co34aHNN NOAMUCKN.

TexHnyeckn nHgopmayms 06 n3MeHeHHbIX CTPoKax 3anncbiBaeTcs B
XXYpHaUu1 Ha MacTepe; npouecc wal sender oTcbi1aeT NOANUCUUKY
Heobxoaumyto nHchopmauuto. MNpouecc logical replication worker Ha
pennvke NPUHUMAaET SIOTMYECKY0 NHPopMaLnIo U MPUMEHAET N3MEHEHUA.
UTO6bI rapaHTMpoBaTb HaZAEXHOCTb Nepegayn (oOTcyTcTBME NoTepb U
NMOBTOPOB), B 06A3aTe/IbHOM NMopsAKe UCNosib3YeTCA C/10m /102U4ecKol
pensiukayuu (MOX0XWiA Ha 0BbIYHBIA CNOT pennukaymn).

MpuMeHeHe N3MeHeHNn NPONCXoAuT 6e3 BbINosIHEHMA KoMaHa SQL r
CBA3aHHbIX C 3TUM HaKMaZHbIX PpacxoAoB Ha pa3bop 1 nnaHMpoBaHue,
MO3TOMY Harpyska Ha pern/ivky 6yaeTt HxXe, Yem Ha MacTep.

https://postgrespro.ru/docs/postgresql/10/logical-replication



Jlornyeckasa pennvkaums Pogzgfsgéi

nocraBLmK noanncyunkK

select, insert |;f % logical repl.
update, delete wal sender | ‘ worker

[T= ] [T]

cermeHTtbl WAL paﬁoTaeT cermeHTbl WAL
OT UMeHu cynep-
nonb3osarens

i

select, insert
update, delete

o
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Ha pucyHke: dooHoBbIN npouecc logical replication worker Ha cepBepe-
nognucymke nosiydaet MHopMauunio OT NocTasLLnKa U NPUMeEHSET ee. B 310
Xe Bpems cepsep paboTaeT 06bIYHbIM 06pa3oM 1 NPUHMMAET 3anpochbl N Ha
YTeHue, N Ha 3aruch.



o] PROFESSIONAL

KOHQONUKTbI Posjgres

Pe>xyiMbl uzieHTU(MUKAIMX JJ/1s1 U3SMEeHeHUs U yialeHUst

CTOJIOLIbI TIEPBUYHOTO KJTtoUa (110 YMOTYaHHIO)

CTOJIOLIBI YKA3aHHOTO YHUKAIBHOTO MH/eKca ¢ orpanndenreM NOT NULL
BCe CTOJIOLIBI

6e3 ugeHTUUKaIMK (110 YMOTYAHUIO [I7Isi CUCTeMHOTO KaTasiora)

KoH(MMUKTEI — HapylleHrue orpaHAuYeHUH 11eJI0CTHOCTH

peruIvKarys pYoCTaHaB/IMBAeTCS [J0 YCTpaHeH!sl KOH(QIMKTa BPyUHYIO

b0 UCTIpaB/ieHre JaHHBIX,
mib0o TpoITyCcK KOHMIMKTYIOIIeH TpaH3aKIU1

22

BcTaBka HOBbIX CTPOK NPOUCXOANT AOCTATOYHO NPOCTO. IHTepecHee
06CTOUT A€o0 NPU U3MEHEHUAX N YAASIEHUAX — B 3TOM C/lydae Hafo Kak-To
NaeHTUUUMpPOBaTb CTapyto BEPCUIO CTPOKKU. M0 yMOnyaHuo gasa atoro
NCMOMb3YKTCA CTONOLbI NEPBUYHOIO K/koYa, HO Npu onpeaeneHnn tTabnmybl
MOXXHO yKaszaTb 1 Apyrue cnocobsbl (replica identity): ncnonb3osaTtb
YHUKa/IbHbIA MHOEKC UAN UCMNOMb30BaTh BCe CTOMOLbI. MOXHO BOOOLLE
OTKasaTrbCA OT NOAAEPXKN penankaummn Ana HekoTopblx Tabnuy, (no
YMO/TYaHNIo — Tabnumubl CACTEMHOrO Karanora).

[MocKoNbKy Tabnuubl Ha NOCTaBLUUKE M Ha NOANUCYNKE MOTYT U3MEHATLCA
He3aBMCKMMO ApYr OT apyra, Npy BCTaBKe HOBbIX BEPCUI CTPOK BO3MOXHO
BO3HVWKHOBEHME KOHMD/IKTa — HapyLleHne orpaHn4yeHnsa LenocTHOCTMW.

B aTOM cnyyae npouecc NpMMeHeHNs 3anucein npuoctaHaBIMBaeTCA [0 Tex
nop, Noka KOHQU/IMKT He ByaeT paspeLueH Bpy4YHy. MOXHO 1nMbo ncnpasnutb
[AaHHble Ha NoAnucYMKe Tak, YToObl KOHMIMKT He npoucxogun, Nméo
OTMEHUTb NMPUMEHEHNE YacTu 3anucei.



o] PROFESSIONAL

1. KoHCconnaaumnd Posigres

pervoHasbHbli
cepsep

IoJiyueHre u KOHCO/IMAalua

e
AaHHBIX HeCKOJIbBKHMX CIJI/I]'II/IaJIOB e

select, insert
LeHTpanbHBi update, delete
cepeep =]
> < cermeHTbl WAL

wal sender

logial repl.
worker

select, insert

b
G

update, delete logical repl. pernoHasIbHbIi
worker cepeep
= 1 4>
cermeHTbl WAL H
select, insert
wal sender update, delete
cermeHTbl WAL 23

PaccMOTpMM HECKO/BbKO 3a[ad, KOTOpblE MOXHO PELUNTb C NOMOLLbIO
NOrMYECKOr pennnkaymu.

MyCTb NMEKTCA HECKOBLKO PerMoHaslbHbIX (OUINaN0B, KaXKAblil N3 KOTOPbIX
paboTtaeT Ha co6CcTBEHHOM cepBepe PostgreSQL. 3agaya coctouT B
KOHcoNnaauMm yacTu faHHbIX Ha LeHTpaslbHOM cepBepe.

[na peweHns 3aga4m Ha permoHasibHbIX cepBepax co3gatoTcsa nyonmkaymm
HeobXoANMbIX AaHHbIX. LieHTpanbHbI cepBep NoANUCbIBAETCS Ha 3TU
nyénunkaumn. MNonyyeHHble faHHble MOXHO 06pabarbiBaTb C NOMOLLbH
TPUITEpPOB Ha CTOPOHE LIEeHTPasIbHOro cepeepa (Hanpumep, NpUBOAS
AaHHbIe K eguHoOMYy BUAY).

Takasi e cxema, pa3BepHyTas Ha060pOT, NO3BOJISIET, HANPUMep,
nepeAaBaTb CpaBoOYHYO MHOPMALMIO OT LEHTPasILHOMO cepBepa
PEernoHaIbHbIM.

TexHMYEeCKNin acnekT: NOCKOMbKY pennkauma ocHoBaHa Ha nepegaye
XXypHaUuia yepes c/ioT, Mexay cepsepamu HeobxoaMMo NOoCTOAHHOEe
coeAnHeHne, Tak Kak BO BpeMs paspblBa coeMHEHNS LeHTPaslbHbI cepBep
BbIHYX/EH COXpaHATb dpaisibl WAL.

C TOUKM 3pEHUSt BU3HEC-NTOTUKM TaKKe eCTb MHOXECTBO 0COBEHHOCTE!,
TPeOBYOLLMX BCECTOPOHHETO N3YUYEeHUsI. B Kaknx-TO C/ydasix MOXET
OKa3aTbCsl NpoLLe nepeaaBaTh AaHHbIE NAKETHO pa3 B ONpee/ieHHbIi
MHTEpBas1 BPEMEHMW.

Ha nnntoctpaumu: Ha LeHTpaslbHOM cepBepe paboTatoT ABa npolecca
npuemMa XypHasioB, N0 OAHOMY Ha KaXayto NMOATMCKY.



2. OBbHOB/IEHNE CepBepPOB Pogga’?és%

0OHOBJ/IEHHE OCHOBHOM BePCUM
6e3 mpepbIBaHUs 00CTyKUBAHUS

OCHOBHOIi cepBep pe3epBHbIii cepep

select, insert |;i % logical repl. J
update, delete wal sender | >

cermeHTbl WAL
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3apaua: o6ecneunTb 06HOB/IEHE OCHOBHOI Bepcun cepBepa 6e3
npepbIBaHNsA 06C/TYXUBAHUS KINEHTOB.

[oCcKONbKY MeX/y pasHbIMU OCHOBHbIMW BEPCUSIMU HET ABOVUYHOIA
COBMECTUMOCTU, hranyeckan pennukauusi He nomoraet. OgHaKo
normyeckas pennukaumsa gaeT BO3MOXHOCTU A/1S peLleHns 3Tol 3agaun.

Kak 06bIl4HO, TPEOYIOTCS BHELLHUE CPeACcTBa A1 NePEK/THOYEHNS
NoNb3oBaTeNneil Mexiy cepBepamu.

BHauasie 06a cepBepa, MacTep un pensunka, paboTatlot BMecTe. Ha aTom
aTane pennunkaumsi MoXeT 6bITb 1 dM3MYECKOI, MOCKO/bKY 06a cepeepa
MMEIOT OAHY U TY XXe OCHOBHYIO BEPCUIO.



o] PROFESSIONAL

2. OBbHOB/IEHNE CepBepPOB Pos{gres

Ha 06CNyXMBaHUM
OCHOBHOI1 cepBep (o6HOBNEHNE)

— —-—
select, insert
update, delete

= ]

cermeHTbl WAL
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OTk/iroyaem pensivky 1 obHoB/isieM Bepcuio cepeepa. OCHOBHOM cepBep
npofos/mKaeT paboTtaTb U 06CyXMBaTb KNMEHTOB.



2. OOHOB/IEHNE CepBepPOB

OCHOBHOIi cepBep

o] PROFESSIONAL

select, insert |;i %
update, delete wal sender |

cermeHTbl WAL

TONbKO
norvnyeckas pennuvkauus,
TakK Kak HeT AEOM‘{HOIZ
COBMECTUMOCTH

Posygres
pesepBHbIil cepBep
—
el
26

Moakntoyaem 0GHOB/IEHHbIN CepBep B KAYECTBE PENINKM C NMOMOLLbIO
NorMyeckoin pennukaumm. dusmnyeckas pensvkaunsi B JaHHOM criyyae

paboTtartb He bydeT.



o] PROFESSIONAL

2. OBbHOB/IEHNE CepBepPOB Pos{gres

Ha 06CnyXnBaHUN

(o6HOBNEHNE) OCHOBHOI1 cepeep
—] —
select, insert
update, delete

cermeHTbl WAL
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[Mocne nepexoga Ha pensinky MOXHO 06HOBUTL ObIBLLMIA OCHOBHOW CepBep.



o] PROFESSIONAL

2. OBbHOB/IEHNE CepBepPOB Pos{gres

pesepBHbI cepBep OCHOBHOI1 cepBep
t logical repl. select, insert

cermeHTbl WAL
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3areM 0OHOBJIEHHBI cepBep nogknryaeTcAd B Ka4eCTBe pPe3epPBHOro.



3. MacTtep-macTtep

K/aCTep, B KOTOpOM

o] PROFESSIONAL

Posygres

AdHHbIE MOT'YT U3MEHATH HECKOJIBKO CepPBEPOB

OCHOBHOIi cepBep

OCHOBHOIi cepsep

wal sender | N | logical repl.
select, insert Y warker select, insert
update, delete logical repl. | 1 [ wal sender update, delete
worker ¥
M= ]

cermeHTbl WAL

cermeHTbl WAL
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3afava: 06ecneUunTb HaleXXHoe XpPaHeHne AaHHbIX HA HECKOMbKMX
cepBepax ¢ MacluTabupoBaHeM Harpysku Ha 3anuchb.

O6bluHaa domsnyeckas pensmkaums Nno3BoNAeT MaclTabupoBaTb Harpysky
Ha YTeHue. Jlormyeckasa penankauusa no3sBosseT U3MEHATb JaHHble
O[HOBPEMEHHO Ha HECKOJ/IbKNX CepBepax.

Mpu 3TOM NpUKIagHas cucteMa Ao/mkHa ObiTb NOCTPOEHa TaknM 06pasom,
4TO6bI N36€eratb KOHNKTOB MPU N3MEHEHUN [@HHbIX B OAHUX U TEX Xe
Tabnuuax. Hanpumep, rapaHTUPoOBaTh, YTO pasHble cepBepbl paboTatoT ¢
PasHbIMW AnMana3oHamu KHYei.

Hapgo yunTbiBaTh, YTO CUCTEMA MacTep-MacTep, MNOCTPOeHHas Ha
NOTMYECKOI pennnkaumm, He o6ecnedunBaeT BbINosTHEHNE TN06aTbHbIX
pacnpefeneHHbiX TpaH3akuuid. Mpu ncnonb3oBaHUM CUHXPOHHO
pennkaLmm MoXHO rapaHTUPOBaTb HAZEXHOCTb, HO HE COrNAacoOBaHHOCTb
[laHHbIX MEX/y cepBepamMu.

MOXHO opraH1M3oBaTh k/actep 6os1iee 4eM 13 ABYyX Y3/10B, HO HUKaKUX
CpeAcTB Ana aBToMarumsalmm 06paboTkm cboeB, NOAKIHOUYEHNA NN
yaaneHusa y3noB 13 Knactepa, B PostgreSQL He npefyCMOTPEHO — 3T
3aa4u JO/KHbI peLlaTbcs BHELLHUM CpeaCcTBaMU.

Ha nnntocTpaummn: B KOHUrypaumm Mactep-Mactep Kaxablil U3 cepBepoB
co3aaeT nyo6nmkaumio 1 noanucky. Mexay HAMM NPOUCXOANT ABYCTOPOHHWIA
06MEH XYpPHa/bHbIMM 3aMUCAMN.



eMoHcTpauus

Pos}

OOOOOOOOOOOO
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o] PROFESSIONAL

Toru Pos}gres

MexaHu3M perviMKaliui OCHOBaH Ha repeziaye
)KYPHAJIbHBIX 3alyCcel Ha PervivKy U UX IpUMeHeHUU

TPAHC/ISILUA [0TOKA 3arvceit uiu gaitios WAL
du3nyeckas pervinKauusa Co3adeT TOUHYHO KOITUHO
BCero K/iaacTtepa

OAHOHAITpABJ/JI€HHAA
Tpe6yeT ,ELBOHHHOﬁ COBMECTHUMOCTHU

Jlornueckasi perivkaiusi iepefiaeT U3MeHeHUs CTPOK
OT/eMbHBIX TaO/IUI]
pa3HOHAIpaB/IeHHast

COBMECTHUMOCTDb Ha YPOBHE ITPOTOKOJ/Ia
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[1pakTuka Pogza’?éié:

1. Hactpoiite ¢ri3nuecKyro MOTOKOBYIO PerIMKaLUio
MeX/y IByMsl CepBepaMU B CHHXPOHHOM peKUMe.

2. TIpoBepsTe paboTy pernMKanuu. Y0eauTech, uTo TpH
OCTAHOBJIEHHOU pervivKe (PUKcal[usi He 3aBepIliaeTCsl.

3. BbIBeguTe pervIMKy U3 peXXMMa BOCCTaHOBJ/IEHHS.
CospaiiTe 1Be TabnuIbl Ha 060MX cepBepax.

5. HactpoiiTe 1oru4eckyro pervivkaliyio 1epBoi Tab/uIbl
OT OJHOTO CepBepa K J[pyroMy, a BTOpoii — B 00paTHYIO CTOPOHY.

6. IIpoBepbTe pabOTy perIMKaLUU.
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1. lnAa 3TOro Ha MacTtepe ycTaHOBUTE napameTpsbl:
- synchronous_commit = on,
- synchronous_standby names = replica’,

a Ha pennuke B paiine recovery.conf B napameTp primary_conninfo
nobasbTe «application_name=replica».



