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Mcnonb3oBaHne matepuanoB Kypca

HekoMmmepueckoe ncnonb3oBaHne MaTepnanos Kypca (npeseHTauumu,
AeMOHCcTpaumn) paspellaetcs 6e3 orpaHuyeHnin. Kommepueckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MMCbMEHHOIO paspeLLeHnsa KoMnaHum
Postgres Professional. 3anpewaeTcsi BHeCEHME U3MEHEHUI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHns 1 NPeasIoKEHNA HanpaBnanTe No aapecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPeXAeHUs 1 YObITKKU, BK/I0Yas NoTepro A4oXo4a, HAHECEHHbIe
NPSAMbIM UN HENPAMbBIM, CleunasibHbIM UK ClyvyaiHbIM UCMNOIb30BaHUEM
MaTtepuasnioB kKypca. KomnaHus Postgres Professional He npegocTtaBnser
Kakux-nmbo rapaHTuii Ha martepuasibl Kypca. MaTtepuasbl Kypca
NpeaocTaB/ISOTCA HA OCHOBE MPUHLMNA «KaK eCTb» 1 KoMnaHus Postgres
Professional He 06a3aHa NpeaoCcTaBNATb COMPOBOXAEHME, MOALEPXKKY,
0BHOB/IEHNA, pacLUMPEHNSA N U3MEHEHNS.
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Tembl Posigres

3aauyv ¥ BUZbI periuKaLuu
Pusnueckas pervimKanus
Jloruueckas pervivkarys

BapI/IaHTbI HCII0J/Ib30BdHHUA MeXdHHU3Md PEIVIMKAIIUK
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3agauun pensmnkaumn Posigres

Peruiukarys

TIPOLIeCC CUHXPOHU3ALMY HeCKOJTbKIX KOTHiA KacTepa 6a3 JaHHbIX
Ha pa3HbIX cepBepax

3ajauun
OTKa30yCTOMYMBOCTh [IPU BBIXOZe M3 CTPOS OJHOIO U3 CepBepoB
CHUCTeMA OO/KHA COXPaHUTH JOCTYIMHOCTb
(BO3MOXKHA JierpajiaLusi porU3BOAUTEILHOCTH)
MaciTabrupyemMoCTb pacripeziesieHre Harpys3Kyu MeXXay cepBepaMu

OAMHOYHbIV cepBep, YNpaBnaoLLmMi 6a3aMm AaHHbIX, MOXET He
Y0BMETBOPATb NPEAbSABIAEMbIM TPEOGOBaHNAM.

Bo-nepBbiX, 0TKA30yCTONYMBOCTb: OANH (DU3NYECKUIA cepBep — 3TO
BO3MOXHas TOUKa OTKasa. Ecnn cepBep BbIXOAUT M3 CTPOS, cucteMa
CTaHOBUTCSA HEAOCTYMNHOW.

B0-BTOPbIX, NPOM3BOAUTENILHOCTL. OAUH CEPBEP MOXET HE CNPaB/IATbLCS
C Harpy3koii. 3ayacTyto HapalBaH1i0 MOLLHOCTK cepBepa
npeanoYTMTE/IbHa BO3MOXHOCTb MacliTabupoBaHUs — pacnpeaeneHus
Harpysku Ha HeCKOJIbKO CEpBEpOB.

Taknum 06pasoM, peyb UAET O TOM, UTOObI UMETb HECKO/IbKO CEPBEPOB,
paboTalLMX HaZ OAHUMK 1 TEMU Xe 6a3amu AaHHbIX. Moa pennvkaunel
MOHMMAaETCH NPOLECC CUHXPOHU3ALINN 3TUX CEPBEPOB.
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Buabl pennmkaunm Posigres

du3mnueckasa

MacTep-pervivKa: IOTOK JJaHHBIX TOJIBKO B OIHY CTOPOHY
TPaHCJISALIMS MOTOKA )KYPHAJIbHBIX 3arvcel Win (PailyioB )XypHasa
TpebyeTcsi JBOUYHAsI COBMECTHMOCTh CEPBEPOB
BO3MOYXKHA peruvIMKaLusi TOIbKO BCero KjacTepa

Jlornueckas

MyOIMKaLUSI-TIOATMCKA: TIOTOK JJaHHBIX BO3MOYKeH B 00e CTOPOHBI
nHdopmalus o cTpokax (YpoBeHb KypHasia logical)

TpebyeTcsi COBMeCTUMOCTh Ha yPOBHe MPOTOKOJIa

BO3MO)KHA BLIOOPOUHAs PeTUTUKALIUS OT/IeTbHBIX Tab/IHI]

B3anmoaencTeme HECKO/TbKUX CEPBEPOB MOXHO OpraHmM30BaTh Mo-pasHoMY.
[lBa OCHOBHbIX noaxoaa, AOCTYNHbIX B PostgreSQL — chmnsnyeckasn u
nornyeckas penankauus.

Mpu dom3nyeckon pennvkaumm cepBepbl MMEKT Ha3HauYeHHbIE PO/N: MacTep
n pennvka. Mactep nepegaet Ha pennky XypHasibHble 3anncu (B Buae
dhaitioB v NoToKa 3anucein); penavka NPUMEHSIET 3TW 3anmcn K CBOUM
daiinam aaHHbIX. MprMeHeHne NPOUCXOANT YNCTO MEXAHMUYECKN, 6e3
«MNOHUMAHKUA CMbIC/Ia» U3MEHEHWNIA, MO3TOMY BaXkHa ABOMYHAs
COBMECTUMOCTb MexXay cepBepamMin (0AnHaKoBble NNaTdopMbl N OCHOBHbIE
Bepcun PostgreSQL). MNMocKonbKy XypHas o6wmii ana BCcero knacrtepa, 1o u
PENNLMPOBATb MOXHO TO/TbKO KNnacTep LEe/IMKOM.

[Mpy NorMyeckon pensikauumn B XXypHan gobasnserca nHgopmaymsi 6onee
BbICOKOIO YPOBHS, MO3BO/IAKOLWLAA pensinke pasodparbca B U3MEHEHUSAX Ha
ypoBHe CTpok Tabnuy, (napametp wal_level = logical). Ansa Takoi
pennukaunn He Hy>XHa ABOMYHast COBMECTUMOCTb, pen/vka Ao/HKHA NTLLb
YMEeTb AeKOAMPOBaTh COoAepXaLlyCcs B XXypHasie 10rmyeckyto
NHpopMauuio. Jlormyeckas penamkaums No3BoNseT Npu He0OXoANMOCTH
MpourpbIBaTbh HE BCe M3MEHEHNS, a TO/IbKO Kacaruwmecs OTAeNbHbIX
Tabnuy,

Jlornyeckasn pennukauusa AoctynHa, HaunHas ¢ sepcuun 10; 6onee paHHue
Bepcuu O0/MKHbI ObINV NCMNONb30BaTh paclunpeHue pg_logical, nnéo
OpraHn3oBbIBaTb pensikaumo ¢ NOMOLLbIO TPUITEPOB.



du3Mueckas penmkaums P

Cxema pabOThI periMKaliin

Crioco6bI ZI0CTaBKU »KypHA/IOB
Hcrionb30BaHue pervivku
[TepeknroueHre Ha PEIVIMKY (M 0OpaTHO)

BapuaHTbl HACTPOWKY Y UCIO/Ib30BaHUS PerIMKaluu

CHayana no3HakoMmmMmcs ¢ hn3nYecKoin penamkaymen.

MexaHun3m ee paboTbl — nepegaya Ha pensimky M3MeHeHnin B Buae 3anucei
XypHana npeasanmcu. 3To o4eHb 30GIEKTMBHbI MEXaHMU3M, HO OH Tpebyer,
4yTOObI Mexay cepBepamMn 6bi/1a ABONYHAA COBMECTMMOCTb (OCHOBHas
BEpCUs cepsepa, onepaunoHHas cuctemMa, annaparHasa nnargopma).

dusnyeckas pennvkauus Bcerga ofHoHanpas/ieHa: B Heil MOXeT
CyLLEeCTBOBaTb TO/IbKO OAMH MacTep (M NPOU3BO/IbHOE YMC/I0 PENIIUK).
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Pennnkayus Pos{gres

PesepBHas komnus

0a3oBas pe3epBHas Korust — pg_basebackup
JKYPHaJIbl yTIpeXX1arolei 3aricu — HeTlpepbIBHOe apXUBUPOBaHKE

HenpepbiBHOE BOCCTAaHOB/IEHHE

pa3BopauriBaeM pe3epBHYIO KOMHIO,
3alaeM KOH(UTypaLMOHHbIe TapaMeTphl,
co3/iaeM cuMrHabHbii (haiin standby.signal
Y 3arycKaeM cepBep

cepBep BOCCTdHABJ/IMBAET COIVTIACOBAHHOCTDb
" MPOAO0J/DKAET MPUMEHATH IMOCTYIIa0IUE >XYPHAJIbI

[0CTaBKa — IIOTOK I10 IIPOTOKOJIy perIiMKaluu uiv apxus WAL

TIOAK/TIOUeHUS (TOJTBKO [I7Ist UTeHUsI) pa3peliaroTcs
Cpasy Iocjie BOCCTaHOB/IEHUSI COIVIaCOBAHHOCTHU

HacTpoliika pennvkaunmn BbINONHAETCA OYEHb MOXOXE Ha HACTPONKY
dom3nyeckoro pesepBHOro konmposaHua. OTnYmMe B TOM, YTO pe3epBHas
KOnNus NnogHMMaeTcs cpasy, He A0XMAAsCb NOSIOMKM OCHOBHOIO CepBepa,
N paboTaeT B peXxmme NoCTOSAHHOINO BOCCTAHOB/IEHWNS: BCE BPEMS YMTaET U
NPUMEHSAT HOBble cermeHnTbl WAL, npuxogsauwme ¢ mactepa. [4ns atoro
BMECTO CuUrHasibHoro cpaina recovery.signal cosgaetcs gpyroi dann,
standby.signal.

Takum 06pasom, pennnka NoCTOSAHHO NOAAEPXUBAETCS B NOYTK aKTyas/lbHOM
COCTOSIHMM 1 B crlydyae c60s Mbl UMEEM CepBep, roTOBbI NOAXBATUTb
paborTy.

Mo yMo/nyaHuo pennvka paboTaeT B peXMMe «ropsiuero peseppa» —

B MpoLiecce BOCCTaHOB/EHNS A0NYCKAET NOAKUYEHWS /1S YTEHUS AaHHbIX
(Kak To/IbKO 6YAeT BOCCTAHOB/IEHA COIMACOBaHHOCTb). MOXHO 3anpeTuTb
NOJK/MIOUEHUS], TOFAA PEN/IMKa Ha3bIBAETCS CEPBEPOM «TEM/IOT0 Pe3epBa.

B otnnumne ot pe3epBHO KONuw, pennkaums He No3BosseT
BOCCTAHOBUTLCA Ha NPOU3BOJIbHbIA MOMEHT B MPOLWL/IOM. VIHbIMKU cnioBamu,
penankaunio HeBO3MOXHO UCMO/b30BaTb, YTOObLI UCMPaBUTbL AOMNYLLEHHYHO
oWwKnOBKy (XOTHA eCTb BO3MOXHOCTb HACTPOUTL pensimkaumio Tak, YToObl OHa
oTCTaBasla OT MacTepa Ha onpefeneHHoe Bpems).
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/Ilcnosib30BaHMe pensinku Posigres

[onyckaroTrcs

3ampoCkl Ha UTeHHe JJaHHbIX (select, copy to, Kypcopbr)
yCTaHOBKa MapaMeTpOB cepBepa (set, reset)
yrpaB/ieHre TpaH3akuusaMu (begin, commit, rollback...)
co3zaHue pesepBHol Koruu (pg_basebackup)

He pmonyckarorca

nmo0Oble u3MeHeHus (insert, update, delete, truncate, nextval...)
GOKMPOBKH, TIpeArosararoiye n3meHenue (select for update...)

koMaH 1l DDL (create, drop...), B TOM YKC/ie CO3/JaHHe BPEMEHHBIX TabuI]
KOMaH/Ibl CONpoBOXAeHus (vacuum, analyze, reindex...)

yTpaB/ieHre AoCTynoM (grant, revoke...)

He cpabaTbIBalOT TPUTTEPHI U M0JIb30BaTe/TbCKHe (advisory) 6/1I0KUpOBKU

B pexume ropsyero pesepBa Ha pensinke He AOoMyCKarTCA HUKakmne
N3MeHeHns faHHbIX (BKIoYasa nocnefoBaresibHOCTH), 6/10KMPOBKN,
komaHabl DDL, Takue cnyxebHble komaHabl, kak VACUUM 1 ANALYZE,
KOMaHZAbl ynpasfieHUs OCTYNoOM — C/1I0BOM, BCe, YTO Tak Un nHade
N3MEHSET AaHHble.

Mpy 3TOM pensivka MOXET BbINO/HATL 3anpoChl HA UTEHME AaHHbIX. Takke
6yaeT paboTaTb YyCTaHOBKA NapaMeTpoB cepBepa U KomaHbl ynpaBneHus
TpaH3aKUMsIMU — HanpuMep, MOXHO HayaTb (YMTAlOLLYH) TPaH3aKLUuo

C HY)XXHbIM YPOBHEM U30MSLNN.

Kpome Toro, pennnky MOXHO UCMosb30BaTh U AJ/151 U3rOTOBNEHUS PE3EPBHbIX
KOMuin (KOHEYHO, NpUHMMas BO BHUMaHWe BO3MOXHOe oTCTaBaHue oT
mMacTepa).
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[loTOKOBaA pennnkayunsa Posigres

OCHOBHOI cepBep pesepBHbIii cepeep
(mactep) (pennuka)

- obparHas cBs3b -
select, insert wal sender | - > wal receiver J
update, delete

A= ]
[T 1T] venpepbistoe
gEENINEIN STrosene

cermeHTbl WAL

EcTb ABa cnoco6a AoCTaBKM XypHa/ioB OT MacTepa K pennvke. OCHOBHOIA,
KOTOPbI UCNONb3YETCS Ha NPaKTMKE — MOTOKOBAs PennKauus.

B 3TOM cniyyae pensivka nogkarvaeTca K macTtepy no npoToKosy
pennukaumm n yntaet Notok 3anmcein WAL. 3a cyeT 3Toro npu NOTOKOBOM
pennukauum oTctaBaHne pensinkn CBe4eHo K MUHUMYMY, N AadKe K HYJ/TH0 Npu
CUHXPOHHOM pexume.

TOHKWIA MOMEHT. OUMCTKa Ha OCHOBHOM CEPBEPE MOXET Ya/nTb Bepcum
CTPOK, KOTOPbIE HYXHbI [i/11 CHMUMKA 3anpoca Ha pennvke. MocTpagasLunii
3anpoc Ha pensinke B TaKOM C/lyyae NpuaeTcs OTMEeHNUTb. ITa npobnemMa
pellaeTcsl B c/lyvae NOTOKOBOW pensimkaumm ¢ NOMOLLbIO cneumanbHoro
MexaHu3ma obpammHoli cBsi3u: macTep OyaeT 3HaTb, Kakoil Homep
TpaH3aKUUW HY)XXeH A1 CHUMKA laHHbIX Ha PEN/IMKE U OTNOXUT OUYNUCTKY.



Pdu3udecKasi peluiHKanusi. Pe3epBHasi KONUsI MacTepa

HachoﬁKn 10 YMOJTYaHHIO IMO3BOJISAIOT HCIIOJIB30BATh MPOTOKOJI PEIIMKAllHH:
e wal level = replica,
e max wal senders = 10,
e paspeleHue Ha NofKoYenue B pg hba.conf.
CO3]JBJIHM ABTOHOMHYIO PE€3€PBHYIO KOIIHIO. C xmo4oMm -R YTHIIATA Cd)OpMpreT HEOGXOI[HMBIE OJIs perniuKaluun KOH('b[/]l"y]JBI.[HOHHB[e napaMeTpHl.
student$ sudo rm -rf /home/student/basebackup
student$ pg_basebackup --pgdata=/home/student/basebackup -R
Yﬁemnaemcﬂ, 4To BTOpO[;] CepBep OCTaHOBJIEH, U BRIKJIa[IbLIBA€M aBTOHOMHYIO KOIIHIO B €ro KaTaJaor JaHHBIX. BHBJJEHB].[SM d)a[?mos HOOJIZKEeH GBITH IIOJIb30BATEND postgres.
student$ sudo pg_ctlcluster 13 replica status
pg_ctl: no server running
student$ sudo rm -rf /var/lib/postgresql/13/replica

student$ sudo mv /home/student/basebackup/ /var/lib/postgresql/13/replica

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

Pennuka

Vrunura pg basebackup no6asuia B postgresql.auto.conf mapameTphl COEAMHEHHUS C OCHOBHEIM CEPBEPOM:
student$ sudo cat /var/lib/postgresql/13/replica/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

A Taxxe cospmana myctoi ¢daiin standby.signal, KoTopeIi nacT ykasaHue cepBepy BOMTH B PEXKHMM IOCTOSTHHOTO BOCCTAHOBJIEHHUS .
student$ sudo 1s -1 /var/lib/postgresql/13/replica/standby.signal

SrW------ - 1 postgres postgres 0 anp 11 23:00 /var/lib/postgresql/13/replica/standby.signal

MO3KHO 3aIycKaTh CepBep.

student$ sudo pg_ctlcluster 13 replica start

TlocMOTPHUM Ha MPOLECCH! PETITHKH.

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

172040

student$ sudo ps -o pid,command --ppid 1720460

PID COMMAND
172041 postgres: 13/replica: startup waiting for 000000016000000000000008
172042 postgres: checkpointer
172043 postgres: background writer
172044 postgres: 13/replica: stats collector
172045 postgres: 13/replica: walreceiver

TIponecc walreceiver mpuUHEMaeT MOTOK JKyPHA/IBHEIX 3AMTHCEH, TPOLeCC startup MPUMeHseT H3MEeHEeHHUs.

W cpaBHAM C IpoLieccaMy MacTepa.

student$ sudo head -n 1 /var/lib/postgresql/13/main/postmaster.pid
158559

student$ sudo ps -o pid,command --ppid 158559

PID COMMAND
158561 postgres: 13/main: checkpointer
158562 postgres: background writer
158563 postgres: walwriter
158564 postgres: autovacuum launcher
158565 postgres: stats collector
158566 postgres: : logical replication launcher
171777 postgres: student student [local] idle
172046 postgres: 13/main: walsender student [local] idle

3pech gobaBuIICcs mponecc walsender.

IIpoBepKa permIHKanuu
CocTosiHHE PenMKanuu MOXKHO CMOTPETH B IPEICTaBJIEHUHU Ha MacTepe:

student$ /usr/lib/postgresql/13/bin/psql -p 5432

=> SELECT * FROM pg_stat_replication \gx

[ RECORD 1 J---odboommmmiaoiieie oo
pid | 172046

usesysid | 16384

usename | student

application_name | 13/replica

client_addr |

client_hostname |

client_port | -1

backend_start | 2022-04-11 23:00:09.83099+03
backend_xmin |

state | streaming

sent_lsn | ©/8000000

write_lsn | 0/8000000

flush_lsn | ©/8000000

replay_lsn | 0/8000000

write lag | 00:00:00.100643

flush_lag | ©0:00:00.100643

replay lag | 00:00:00.100643
sync_priority | ©

sync_state | async

reply time | 2022-04-11 23:00:09.932988+03

BBINOHHM HECKONIPKO KOMaH/ Ha MacTepe:

=> CREATE DATABASE replica_overview;

CREATE DATABASE

=> \c replica_overview;

You are now connected to database "replica overview" as user "student".
=> CREATE TABLE test(id integer PRIMARY KEY, descr text);

CREATE TABLE

TIpoBEPHM PEIUIHKY:



student$ /usr/lib/postgresql/13/bin/psql -p 5433 -d replica_overview
‘ => SELECT * FROM test;
id | descr

e
(6 rows)

=> INSERT INTO test VALUES (1, 'Pa3');
INSERT 0 1
| => SELECT * FROM test;

id | descr

e deeeeas

1| Pa3

(1 row)
Hpﬂ 3TOM U3MEHEHHUS Ha pPeIIhKe He [JOIyCKaKwTCs:
| => INSERT INTO test VALUES (2, 'fisa’);

| ERROR: cannot execute INSERT in a read-only transaction



o)) PROFESSIONAL

Pennnkauusa c apxmeom Posigres

OCHOBHOIi cepBep pe3epBHbIli cepBep
(macTep) (pennuka)

select, insert N . J
A= ] p
archive_command
T T
AT {1

aneTepHa-
TUBHBI NCTOUHUK
KyPHaUIbHbIX
3anucein

apxus WAL

10

[Mpn ncnosb3oBaHNUM NOTOKOBOW pensivkaunumn ectb ONacHOCTb, YTO MacTep
yoanut cermeHT WAL, AaHHbIE U3 KOTOPOro eLle He nepegaHsl Ha Pensviky.
[na yBepeHHOCTH Hano M60 MCNoMNb30BaTh CNOT penvkauuun, Moo
NPUMEHATbL NOTOKOBYIO penankauunto Bmecte ¢ apxnsom WAL (KOTopblil Bce
paBHO HEOOXOANM A1 OpraHM3aumn pe3epBHOro KONMpoBaHus).

Mpu ncnonb3oBaHUM apxmeBa cneynasnbHbI npouecc archiver Ha mactepe
3anucbiBaEeT 3arno/IHEHHbIE CErMEeHTbI XXypHasia C NMOMOLLbI0 KOMaHap!
archive_command (3TOT MexaHnU3M paccmaTpuBaeTcs B Moaysne
«Pe3epBHOE KonupoBaHue»).

Ecnun pennvka He CMOXET NosyYnuTb OUEPEAHYI0 XYPHa/TbHYIO 3anuch No
MPOTOKO/Y PeniMkauumn, oHa NonpobyeT NpounTaTh ee U3 apxmsea
C NOMOLLbI0 KOMaHAb! U3 NapameTpa restore_command.

B npuHUune, pennvkauus MoXeT paboTaTtb U C OAHMM TO/IbKO apXxMBOM, 6e3
MOTOKOBO pennimkauuni. Ho B aTom cnyyae:

- pennkKa BbIHYXXAEHHO OTCTaeT OT MacCcTepa Ha BpeMA 3anoJIHeHNA
CerMeHTa,

- MacTep HUYEero He 3HaEeT O CYLLLeCTBOBAHWUM PEN/IKA, MO3TOMY OYMCTKA
MOXET YAaNNTb BEPCUM CTPOK, HYXHbIE /151 CHUMKA Ha pensivke (MOXHO
HaCTPOUTb 3aAePXKY NPUMEHEHUS KOH(P/IMKTYHOLLIMX 3annceil, Ho Aaneko He
BCeraa NoHsITHO, Ha Kakoe BpeMsl).



o)) PROFESSIONAL

[lepekntoyeHne Ha peninky  Posgares

[11aHOBOE TIepeK/IrUeHye

0CTaHOB OCHOBHOT'O CepBepa [IJisi TEXHUUeCKUX paboT 6e3 rpepbiBaHust
00C/TyKUBaHUS

PYUHOM pexxum

ABapuiiHOe TepeK/IIoueHue

repexo/ Ha perviuKy M3-3ad c60s1 OCHOBHOT'O cepBepa

PYYHOM pexxum,
HO B [IPUHLIMIIE MOXKHO aBTOMaTU3MPOBATh C [IOMOLLBbIO
JOTIO/THUTE/IbHOr0 K1actepHoro 10

11

[MprymMHbI Nepexoa Ha pe3epBHbIil cepBep ObiBalOT pasHble. ITO MOXET
ObITb HEOOXOANMOCTbL MPOBEAEHNA TEXHUYECKNX PpaboT Ha OCHOBHOM
cepBepe — Toraa nepexop, BbINosHAeTcs B yA06HOe BpeMS B LLUTATHOM
pexnme. A MOXeT 6bITb C601 OCHOBHOIO CepBepa, 1 B TaKOM c/y4yae
nepexognTb Ha Pe3epPBHbIN CePBEP HYXXHO Kak MOXHO ObICTpee, YToObI He
npepbiBaTb 00CMY)XMBaHWeE Mo/sb30BaTesei.

[axe B cnyyae c60s nepexon OCyLLEeCTB/AETCH BPYUHYH0, Tak Kak
PostgreSQL He meeT BCTPOEHHOro K1acTepHOro NnporpamMmvHoOro
ob6ecrneyeHns (KOTOpoOe A0/HKHO C/eAnNTb 3a COCTOSAHNEM CEpPBEPOB U
NHULMNPOBATbL NEepexon).
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[lepekntoyeHne Ha peninky  Posgares

OCHOBHOI cepBep pesepBHbIii cepeep
(mactep) (pennuka)

— ——
uSSﬁSéZng I{i wal sender | >
= ]

cermeHTbl WAL

12

Mepexon Ha pennnky B KApTUHKaxX: BHa4Yasie MMetoTcsl ABa cepBepa (MacTep
N pennnka), Mexay HAMU HacTpoeHa penvKaLus.
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[lepekntoyeHne Ha peninky  Posgares

OCHOBHOI cepBep
6bIBLLNIA MacTep (6bIBLIAS pensinka)

select, insert
update, delete
P

cermeHTbl WAL

13

B cnyyae BbIxof4a OCHOBHOIO cepBepa 13 CTPos U/v Mpw WTaTHOM
HeobxoaumocTn paboT pennke AaeTcsa KoMmaHga npekpaTnTb
BOCCTaHOB/IEHNE U CTaTb CaAMOCTOATE/IbHbIM CEPBEPOM, a ObIBLLMIA MacTep
OTK/IoYaeTcs.

KoHeuHo, TpebyeTcsa cnocob nepeHanpaBuTb NoJb30BaTesieil Ha HOBbIV
cepBep; HO 3TO BbINOSIHAETCA cpencTBaMmn BHe PostgreSQL.



IlepexnouyeHHue Ha PEIIMKY

Teneps epeBeneM PEINIUKY U3 pPeXUMa BOCCTAHOBIEHUS B OOBIYHBIN PEKUM.
student$ sudo pg_ctlcluster 13 replica promote

| => INSERT INTO test VALUES (2, 'QBa');

| INSERT 0 1

HOJ'Iy‘-II/IJ'[I/I ABa CaMOCTOSATENIbHBIX, HUKAK He CBA3aHHBIX OPYT C APYTOM CepBepa.



BoccTtaHoBMeHNe MmacTtepa Pogga’?é%

pe3epBHbIii cepep
(6bIBLUMI MacTep) OCHOBHOIi cepsep

— —

t wal receiver | | wal send select, insert
S sender update, delete
7\
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[Mocne BOCCTaHOBMEHUA ObIBLLET0 OCHOBHOIO cepBepa 1an OKOH4YaHUS
Apyrux paboT Ha HEM OH MOAK/IIYAETCA B KaYecTBe pensimkm K HOBOMy
paboTatolemMmy macTepy.



o)) PROFESSIONAL

BocctaHOBNEeHME MacTtepa  Posggres

[TpocToe moaK/FOUeHe OBIBIIIEr0 MacTepa — He paboTaeT

npobsiema rotepu 3anviceit WAL, He MOMNaBIIMX Ha PETVIMKY U3-3a 3aflep>KKU

BoccTraHoBneHUe «C HY/Isi» U3 pe3epBHOM KOMUU

Ha MecTe ObIBIIIEro MacTepa pa3BopaurBaeTcsi abCOMOTHO HOBasi perivKa
TpolLiecc 3aHUMaeT MHOTO BpeMeHH (0T4aCTH MOYKHO YCKOPHUTB I'SyNc)

YTunura pg_rewind
«OTKaTbIBaeT» MOTepsiHHbIe 3anucyu WAL, 3aMeHsIsi COOTBETCTBYHOLLNE
CTpaHULibl Ha JUCKe CTPaHMLIaMy C HOBOI'O MacTepa
eCTb psiJ} OrPaHUYeHU, OrPaHUUYMBAIOIIUN TPYUMeHeHUe
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Ecnv nepexopf Ha pensivky npousoLlen us-3a annaparypsl (Heobxoanma
3aMeHa [ICKOB U/ cepeepa) uam onepayymoHHON cuctemMbl (Heobxoanma
nepeyctaHoBka OC), TO e4MHCTBEHHbIN BapuUaHT COCTOUT B U3rOTOBIEHUM
abCoMTHO HOBOW Pen/ink1u Ha HOBOM CepBepe.

Ecnn xe nepexof 6b11 WTATHBLIM, MO/1E3€H CNOCO6 ObICTPO BEPHYTL CTapbIi
MacTep B CTPOW (Tenepb yXXe B KaYecTBe Pernsinkun).

K coxanieHnto, NpocTon cnocob — noAKNIYNTbL CTapblii MacTep K HOBOMY
Mo penankaunoHHOMY NPOTOKO/y — He paboTaerT. [pnymHa B TOM, YTO 13-3a
3a4epXek B pennukaunm yactb 3anmcert WAL morna He AONTU A0 PensnKu.
Ecnv Ha cTapom MacTepe oCTa/iMCb Takne 3anncu, To NPUMeHeHne 3anucen
C HOBOro MacTtepa npuBeaeT K NoBpexaeHuto 6asbl.

Bcerga ectb BapyaHT co3gatb abCoMOTHO HOBYIO pPensinky nytem
N3roToBnieHnst 6a3oBoi pesepBHOM Konun. OaHako Ans 6onblunx 6a3
AAaHHbIX 3TOT NPOLECC MOXET 3aHMMaTb MHOI0 BpeMeHU. Ero MoXHo
YCKOPUTb C NOMOLLbIO rsync.

Ewe 6onee 6bICTPbIA BapMaHT COCTOUT B UCMNOJIb30BaHUN YTUIUTbI
pg_rewind https://postgrespro.ru/docs/postgresql/13/app-pgrewind.

Ytnnuta onpegenset 3anucu WAL, KoTopble He JoWn A0 Pensivkn
(HauMHasa ¢ nocnegHen ooLLEN KOHTPOIbHOM TOYKM), U HAXOAUT CTPaHULbI,
3aTPOHYTbIE 3TMMU 3anuUcamMn. HaraeHHble cTpaHuubl (KOTOPbIX AO/HKHO
ObITb HEMHOI0) 3aMEeHSAITCSA CTPaHMLamMu ¢ HOBOro macTtepa. Kpome Toro,
yTUANTa KOMUPYET C cepBepa-UCcTovHMKa (HOBOro MacTepa) Bce CNny>ebHble
dhaiinbl. Janbue pabotaeT 06blYHbI NPOLLECC BOCCTAHOB/EHUS.




o)) PROFESSIONAL

1. HeckonbKo pensink Pos{gres

pesepBHbIii cepsep
(pennuka A)

BBICOKas JOCTYITHOCTb >
W pacnpefiesieHye Harpy3kuy o YTeHUIo e
OCHOBHOIi cepsep J
(macTtep)
—
select, insert %i
update, delete o
wal sender pesepBHbIV cepBep
= ] e (penmea B
A TTIT 1T
cermeHTbl WAL -
T
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MexaHn3M pennnkalmm no3BosisieT CKOHCTPYMPOBATb CUCTEMY Tak, YTOObI
OHa oTBeyasia NpeabsBAsSeMbIM K Hell TpeboBaHMsAM. PaccMoTpum
HECKOMNbKO TUMUYHbIX 33/a4 1 CPeACcTBa X PeLLeHus.

3apava: 06ecneynTb BbICOKYO I0CTYNHOCTb U pacnpeaeneHmne Harpysku no
YTEHUIO.

[na peweHns Heob6xoaMMO UMETb MacTep-CepBepP N HECKO/IbKO PENJINK.
Pensivkn MOXHO MCNoNb30BaTh AN BbINOSIHEHNSA 3aMpPOCOB TO/IbKO Ha
yTeHune; Npu cboe OCHOBHOIO cepBepa MOXHO NEPENTN Ha PensInKY

C MUHUMa/IbHbIM BPEMEHEM MPOCTOS.

Hapo yunTbiBaTh, YTO KaXKA0W penninke OyaeT COOTBETCTBOBATL OTAE/bHbIN
npouecc wal sender Ha OCHOBHOM cepBepe U, Npu HeobxoaMMocCTH,
OTAENbHbIA CNOT pensikauun.

PacnpegeneHne Harpy3kn Mo YTEHMIO MeXay pensikaMy A0MKHO peLlaTbes
BHELLHUMW CpeacTBaMM.



o)) PROFESSIONAL

2. CUHXPOHHAaA pensinkaumsa  Posgares

pe3epBHbIii cepsep
(pennvn(a A)

Hale>KHOCTh XpaHEHHWS AdHHBIX cmepDHHaﬂ
pennvika «BuauT»
N3MEHEHNA paHbLue

Macrepa

wal recelver

OCHOBHOI1 cepBep
(macTep)

select, insert %i -

update, delete
pesepBHbm cepsep

aCMHXpOHHaﬂ DEI'IJ'II/IKa B)
pen/nka Moxet
OTCTaBaTb

cermeHTbl WAL

wal recelver
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3apaua: B cniyyae c60si OCHOBHOIO CepBepa, He NoTepsiTb HUKAKUE [laHHble
Npu Nepexo/ie Ha Pensvky.

PelueHne coCcTouUT B UCMNO/b30BaHUN CUHXPOHHOW penvkaunn. B cnyyae
OAHOro cepsepa cuHXpoHHasa 3anncb WAL rapaHTUpyeT, uTo
3aoMKCMpPOBaHHble faHHble He ByayT noTepsHbl Npu cb6oe. AHaNOTNYHbIN
MexaHu3M paboTaeT 1 g/1s pensvkaumm: omkcaunsa n3MeHeHnin Ha macTepe
He 3aBepLuaeTcsd 40 Tex Nop, NoKa He nony4vaeT NoaATBepPXAeHue oT
pennvku. Npu HeobxoaUMOCTU CUHXPOHHOCTBLIO MOXHO YNpaB/iaTb Ha
YPOBHE TpaH3aKLNiA.

CUVHXpOHHasA penimkauns He obecneunBaeT naeasnbHO CornacoBaHHOCTY
[laHHbIX MeX/y cepBepamu: U3MEeHEeHNs1 MOryT CTAHOBUTbLCS BUAMMbIMU Ha
MacTepe 1 Ha pensiMke B pa3Hble MOMEHTbI BpEMEHM,

MOXHO NPOBOAUTbL CUHXPOHM3ALNIO C HECKONTbKUMW pensikamu, a Takke
YUUTbIBATb KBOPYM.

Ha nnntoctpaummn pennvka B acMHXpoHHas U MOXET oTCTaBaTb; pensivka A
CUMHXPOHHas. Mpu hrkcaunmn n3meHeHnii MacTep BbINOMHAET crieaytollee:

- Aenaet 3anmcb B WAL (4TO6bI M3MEHEHME HEe NOTEPAIOCH Npu cboe);
- fOXUAaeTcsa NoATBEPXKAEHUSA OT pPensivki o nonyyvyeHun 3anvcu WAL,
- N3MEHSIET COCTOSAAHME TpaH3akuuu B bydepe clog.

Takum 06pa3oM, 3anpoc K CUHXPOHHOI pPensimke MOXeT YBUAETb U3MEHEHUS
[laXe paHblle, YeM 3anpoc K macTepy.



o)) PROFESSIONAL

3. KackagHas penamkaums Posigres

HECKOJIBKO PeIuIvK
0e3 [OMO/HUTe/IbHON Harpy3KU Ha MacTep

OCHOBHOI1 cepsep pe3epsHbIii cepsep pesepBHbIii cepsep
(macTep) (pennuka A) (pennuka B)

select, insert wal sender — wal receiver wal sender wal receiver :
update, delete

cermeHTbl WAL
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3agava: MMeTb HECKO/IbKO PENINK, HE co3aaBast AOMNOMHUTETbHON Harpy3Ku
Ha OCHOBHOW cepBep.

3ajava pelwaeTcs ¢ NOMOLbIO KackaZHOoW penvkaumm, npyu KOTopoin ogHa
pennuka nepegaet 3anncu WAL gpyroi pennuvke u Tak ganee.

Mpun KackagHon pennukauumn He NOAAEPXKMBAETCA CUHXPOHM3auns. OgHako
obparHasi cBA3b MNOCTyNaeT OCHOBHOMY CepBepy OT BCEX PernsnkK, Tak 4To
3TOT (PyHKUMOHanN pabotaeT B NO/IHOM O6beMe.

Mpy HEO6BXOAMMOCTU NEPEKIOUYEHUS CneayeT BblbnpaTb 6vxanLyto
K MacTepy pensivky Kak HaMeHee OTCTatoLLYHO.

Ha nnnocTtpaunn: Ha 0OCHOBHOM cepBepe TO/IbKO 0AMH npouecc wal sender,
pensivkn nepegaroT 3anmcn WAL gpyr gpyry no uenoyke. Yem gasiblie ot
mMacTepa, TeM 60/blLIee MOXET HAaKOMUTLCA 3anasgbiBaHne. Cxema
MOHUTOPUHIa YCNTOXHAETCA: NpoLecc Hago KOHTPOIMPOBaTb Ha HECKOMbKNX
cepBepax.



o)) PROFESSIONAL

4. OTNOXeHHasa pennkaunsa Posggres

«MalllMHa BpeEMEHW»
" BO3MO>XHOCTb BOCCTAHOBJ/IEHUSA Ha OHpe;[eﬂeHHbIﬁ MOMEHT 06e3 dpXHBa

OCHOBHOIi cepsep pe3epBHbIii cepsep
(macTep) (pennuka)

select, insert wal sender | > wal receiver J
update, delete
m 3aJepxka BocrpoussefeHna | —

cermeHTbl WAL

20

3agavya: UMeTb BO3MOXHOCTb MPOCMOTPETL flaHHble HA HEKOTOPbIA MOMEHT
B MPOLL/IOM W1, NPU HEO6X0AMMOCTMN, BOCCTAHOBUTL CEPBEP Ha 3TOT MOMEHT.

Mpo6nema B TOM, UTO 06bIUHbIA MEXaHN3M BOCCTAHOB/IEHNS N3 apXMBa Ha
MOMEHT BpeMeHU (point-in-time recovery) B NpMHUKUNE MNO3BO/AET PELLNTb
3afavy, Ho TpebyeT 60/1bLLOM NOAroTOBUTE/TLHOM PaboThl 1 3aHUMAET MHOIO
BpemeHu. A crnocoba nocTpouTb CHAMOK flaHHbIX N0 COCTOSIHUIO Ha
MPOM3BO/IbHbLI MOMEHT B npoLuiom B PostgreSQL HeT.

3ajava pellaeTca co3gaHuem penanku, Kotopasa npumMmeHsaeT 3anvucu WAL
He cpasy, a Yepes YCTaHOB/IEHHbIV NHTEPBa/1 BPEMEHM.

UTo6bl 3aaepXka paboTana npaBu/ibHO, HEOGX0AUMA CUHXPOHM3ALIMSA
YyacoB Mex/y cepBepamu.

Ecnv BbIBECTUN pPeNINKY U3 pexrma HenpepbIBHOTO BOCCTAHOB/IEHNS,
ocTartok 3anucen 6yaeT npuMeHeH 6e3 Kaknx-nmoo 3afepxek.

Mpy Mcnonb3oBaHNM 06PaTHOI CBA3M HaA0 NPOAB/ATb OCTOPOXHOCTb,
MOCKO/IbKY 60/blUas 3a4epXXKa BbI30OBET paspacTaHme Tabnvy, Ha MacTepe
13-3a TOr0, YTO OUNCTKA He ByAeT yaanaTb CTapble BEPCUMU CTPOK, KOTOPblEe
MOTYT ObITb HY)XXHbI PEMJ/IMKE.



Jlornyeckasa pennuvkaums Q

[Ty6nmMKaIuy ¥ MOATMCUHKA
OOHapy>keHHe U pa3pellieHre KOH(OIMKTOB

BapuaHTbl HACTPOWKY M UCTIO/Ib30BaHusl PeIIMKaLuU
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BcTpoeHHasa norndeckasa penankauma AocTtynHa B Bepcuax PostgreSQL,
HaumHas ¢ 10.

[na nepefayn 10rMyecknx N3MeHeHun (Ha ypoBHe CTPOK) UCMNo/b3yeTcs
MPOTOKON pennukauun. Ana paboTbl Takon pennukaumm TpedyeTcs
ycTaHoBKa ypOoBHS XypHasia logical.

Mpwv nornyeckoli pennnkauumn y cepepa HeT BbleNleHHO poin MacTepa
AW PENnsINKK, YTO MNO3BOJISIET OpPraHn3oBaTh B TOM YKC/IE U
[IByHanpaB/IEHHYIO pensivKauuio.



o)) PROFESSIONAL

Jlornyeckasa pennnkauyms Pos{gres

[Ty6nuKytoImii cepeep
BbI/laeT U3MEHEeHUs! JaHHbIX IOCTPOUHO B MOPsJKe UX (PUKCALUN
(pertmuimpytotcsi kKoManAel INSERT, UPDATE, DELETE, TRUNCATE)
BO3MO)KHA HauasibHasi CHHXPOHHU3aLIsI
BCer/ia UCIIOJTb3YeTCs CJIOT JIOTUYeCKOW peryIMKalin
napametp wal_level = logical

CepBep ToOANUCKU

Io/iyyaeT U MpUMeHAET U3MEeHEeHUA
6e3 pa36opa, rnepernrcbiBaHvs U IVIAHWUPOBAHUA — CPA3Y BLITNIO/IHEHHE
BO3MO>KHbBI KOH(bHHKTbI C JIOKAJIbHBIMU JdHHBIMK

22

Jlornyeckas pennukauusi UCNosb3yetT MOAENb «My6nMKaumsi-noAnncKa.
Ha ogHoM cepBepe co3gaeTtcs rnybsiukayusi, Kotopas MOXET BK/IoYaTb pag,
Tabnuy ogHoi 6a3bl AaHHbIX. Jpyrne cepBepbl MOryT 100nMuUCkbIBambeCsl Ha
3Ty Ny6nukaumo: noayyaTb U NPUMEHATb N3MEHEHNS.

PennuumnpyroTcs To/IbKO U3MEHEHHble CTPOoKK Tabnuy, (a He kKomaHabl SQL).
KomaHabl DDL He nepepgatotca; Tabnmubl-npueMHUKMA Ha Nognucunke Hano
co3gaBaTb BpPY4YHY. HO eCTb BO3MOXHOCTb aBTOMaTUUYeCKOoi HavyasibHO
CUHXPOHM3AUUM COAEPXMMOro Tabnul, Npu co3gaHnm noAnmncKu.

TexHnyeckn nHhopmauymsi 06 M3MEHEHHbIX CTPOKax U3B/EeKaeTCs U
aekoaupyetca u3 nmeroulerocs xypHana WAL Ha nyo6nvkyowem cepBepe,
a 3arem nepecolnaerca npouyeccom wal sender nognucymky rno NpoToKony
pensvkaumn B dpopmate, He3aBUCMMOM OT nnaTtdpopmbl M BEpPCUK cepBepa.
UT06bI 3TO 6GbIN10 BO3MOXHO, YPOBEHb XYypHasia Ha nyonunkytoLemM cepeepe
(napametp wal_level) ponxeH 6bITb yCTaHOB/IEH B 3Ha4YeHue logical.

Mpouecc logical replication worker Ha CTOpoHe NoANMUCKM NPUHUMAET U
NPUMEHSIET M3MEHEeHMS. YToObI rapaHTUpOBaTb HAAEXHOCTb Nepeaayn
(oTcyTCcTBME NOTEPL 1 NOBTOPOB), B 06A3aTe/IbHOM NOPSAKE UCMNOMb3YEeTCH
c/10m sio2u4deckoll persiukayuu (MoXoXuii Ha cnoT prnsnyeckon
penavkaumn).

MpuMeHeHre N3MeHeHNin NPoONCXoauT 6e3 BbINo/IHeHUs KoMaHa, SQL v
CBSA3aHHbIX C 3TUM HaK/1a4HbIX PAcXO40B Ha pa3bop 1 niiaHupoBaHue.

C Opyroi CTOpPOHbI, pe3ynbTar BbINO/IHEHNSA OAHOM KOMaHabl SQL MoXeT
NpeBpaTUTbLCA B MHOXECTBO OAHOCTPOYHbIX N3MEHEHWIA.

https://postgrespro.ru/docs/postgresal/13/logical-replication




Jlornyeckasa pennnkauyms Pogga’?é%

ny6nvkaums noanucka

select, insert |;i % logical repl. select, insert
update, delete wal sender | { " Worker update, delete
= 1 NI

cermeHTbl WAL paGOTaQT cermeHTbl WAL

OT UMeHU cynep-
nonb3osarens
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Ha pucyHke: dooHoBbIN npouecc logical replication worker Ha cepBepe-
nognucynke nony4vaet nHpopmaumio ot Ny6anKytoLLero cepeepa u
NpuMeHsieT ee. B 310 Xe Bpemsi cepBep paboTaeT 00bl4HbIM 06pa3oM r
NPUHUMAET 3anpocChbl U Ha YTEHME, N Ha 3aMNuChb.



Jloruyeckasi perinKamusi

Temepb MbI XOTHM HACTPOUTb MEXKAY CepBepaMH JIOTUYECKYIO PEIIUKAIUI0. [[JIs 9TOr0 HaM ITOHAAOOUTCS MOMOIHUTEIbHAS
uHbOpMaIus B XKypHae.

=> ALTER SYSTEM SET wal_level = logical;

ALTER SYSTEM

student$ sudo pg_ctlcluster 13 main restart

Ha nepBoM cepBepe co3naeM IIyOnuKaIuio:

student$ /usr/lib/postgresql/13/bin/psql -d replica_overview
=> CREATE PUBLICATION test_pub FOR TABLE test;

CREATE PUBLICATION

=> \dRp+

Publication test pub

Owner | All tables | Inserts | Updates | Deletes | Truncates | Via root

student | f
Tables:
"public.test"

Ha BTOPOM CepBepe MOAIUCEIBAeMCs Ha 3Ty Hy6]’II/IKaLII/IIO (OTKJ'IIO‘-IaeM IIepBOHaA4YaJIbHOE KOIIKNPOBaHUE J:[aHHBIX):

=> CREATE SUBSCRIPTION test_sub
CONNECTION 'port=5432 user=student dbname=replica_overview'
PUBLICATION test_pub WITH (copy_data = false);

NOTICE: «created replication slot "test sub" on publisher
CREATE SUBSCRIPTION

| => \dRs
List of subscriptions
Name | Owner | Enabled | Publication
---------- e L
test sub | student | t | {test pub}
(1 row)

=> INSERT INTO test VALUES (3, 'Tpu');
INSERT 0 1
| => SELECT * FROM test;

id | descr

(3 rows)

CocTosiHUE TTOANHUCKYA MOXKHO IIOCMOTPETE B IIPENCTAaBIIEHUN:

| => SELECT * FROM pg_stat_subscription \gx

[ RECORD 1 J-----mmmmdmmmm i
subid 24618

subname test sub

pid 172706

received lsn 0/8028E08

2022-04-11 23:00:19.037152+03
2022-04-11 23:00:19.03753+03
0/8028E08

2022-04-11 23:00:19.037152+03

last _msg_send_time
last_msg_receipt_time
latest _end 1lsn

+
|
I
|
relid |
|
|
I
|
latest end time |

K mpoueccam cepsBepa no6asuics logical replication worker (ero Homep ykasaHs B pg stat subscription.pid):

student$ sudo ps -o pid,command --ppid 172040



PID
172042
172043
172044
172376
172498
172499
172500
172706

COMMAND

postgres:
postgres:
postgres:
postgres:
postgres:
postgres:
postgres:
postgres:

13/replica:
13/replica:
13/replica:
13/replica:
13/replica:
13/replica:
13/replica:
13/replica:

checkpointer

background writer

stats collector

student replica overview [local] idle

walwriter

autovacuum launcher

logical replication launcher

logical replication worker for subscription 24618
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KOHQONMUKTbI Posjgres

PesxyiMbl uzieHTU(hUKAIMX J/1s1 UBMEeHeHUs U yiareHust

CTO/OLIBI TIePBUYHOTO K/TH0Ua (TI0 YMOTYaHHIO)

CTOJIOLIBI YKA3aHHOTO YHUKA/ILHOTO UHZEKca ¢ orpaHruerHreM NOT NULL
BCE CTOJIOLIBI

6e3 upeHTUGUKAIMHY (TTI0 YMOTYAHUIO [/Isi CACTEMHOTO KaTasiora)

KoH()IMKTEI — HapyllleHre orpaHuYeHUM 11e/I0OCTHOCTU

pervIMKaLysi IPUOCTaHAB/IMBaeTCs 10 YCTpaHeH!s! KOH(IMKTa BPYUYHYHO

6o ucTpaB/ieHre JaHHbIX,
mi60 TporycK KOH(IUKTYIOLe TpaH3aKLUU

25

BcTaBka HOBbIX CTPOK NPOUCXOANT AOCTATOYHO NPOCTO. VIHTepecHee
06CTOMT [€e/10 NPU N3MEHEHUSX U Yaa/IeHUAX — B 3TOM C/lyyae Hafo Kak-To
NAeHTUPMUNPOBaTb CTapyto BEPCUIO CTPOKK. o ymonyaHuio asis aToro
NCMO/Mb3YKTCA CTONOLbI NEPBUYHOIO K/OYa, HO Npu onpeaeneHnn tTabnunubl
MOXXHO yKa3aTb 1 Apyrune cnocobsl (replica identity): ncnosnb3oBarb
YHUKaJIbHbI MHOEKC UN UCNOJb30BaTb BCE CTOMOLbI. MOXHO BOOOLLE
OoTKasarbCA OT NOALEPXKKN pennkaunmn ana HeKoTopbix Tabnu (no
YMO/TYaHUI0 — Tab/mLpbl CUCTEMHOIO KaTasiora).

[MockonbKy Tabnuubl Ha cepBepe Nyo6nMkauumn 1 cepsepe NoANUCKA MoryT
N3MEHATbLCA He3aBMCUMO ApYr OT Apyra, Npy BCTaBKe HOBbIX BEPCUI CTPOK
BO3MOXHbl KOH(P/INKTbI — HapyLeHWst OrpaHn4yeHnin LenocTHOCTU. B aToM
C/ly4ae npouecc NpMMeEHeHNs 3anucein npuocTaHaBIMBaeTCsa 40 Tex nop,
noka KOH(PNVKT He ByaeT paspeLleH Bpy4YHy. MOXHO nnbo ncnpasuTb
[aHHble Ha NoAnucYMKe Tak, YTOObl KOHMPIMKT He npoucxoann, oo
OTMEHUTb MPUMEHEHNE YacTu 3anucei.



KoH(}pIHKTHI

JlokanbHBEIE U3MEHEHUS Ha CTOPOHE IOANUCKY He 3allpelialoTcsi, BCTaBUM CTPOKY B TabIuily Ha BTOPOM CepBepe.
| => INSERT INTO test VALUES (4, 'Yetbipe (nokanbHo)');
| INSERT 0 1

Ecnu Temeps CTPOKY C TaKUM Ke 3HaUeHHEM IIEPBUYHOTO KJII0Ya BCTABUTH Ha IIEPBOM CEPBEpE, IIPU €€ IPUMEHEHUH Ha
CTOpPOHE IOANKUCKY IIPOU30UAET KOHDIUKT.

=> INSERT INTO test VALUES (4, 'Yetwipe');

INSERT 0 1

=> INSERT INTO test VALUES (5, 'Matb');

INSERT 0 1

ITopmucka He MOXKeT IPUMEHWTh H3MEHEeHHe, PeIJINKallis OCTaHOBUIIACE.

| => SELECT * FROM pg_stat_subscription \gx

-[ RECORD 1 J--------- T
subid 24618
subname test sub
pid

relid

last _msg_send_time
last_msg_receipt_time
latest _end 1lsn

|
I
|
|
received lsn |
|
I
|
latest end time |

| => SELECT * FROM test;

id | descr
e T T
1 | Pa3
2 | DOsa
3 | Tpu
4 | YeTbipe (Nn0KanbHO)
(4 rows)

YT0O6BI pa3pemuTs KOHGIUKT, yAaIuM CTPOKY Ha BTOPOM CEpPBepe ¥ HEMHOTO ITOAOXKAEM...
| => DELETE FROM test WHERE id=4;
| DELETE 1

| => SELECT * FROM test;

id | descr
e
1| Pa3
2 | DbBa
3 | Tpu
4 | YeTbipe
5 | Natb
(5 rows)

Pennukaiivsi BO30OHOBUIIACH.

Ecnu pennukanus 6osblie He Hy2KHa, Haflo aKKypaTHO YOAJIUTH IOANKCKY — MHa4e Ha IIyOJIMKYIOIeM cepBepe OCTaHEeTCS
OTKPHITHIM PETIMKAIMOHHEIN CIIOT.

| => DROP SUBSCRIPTION test_sub;

NOTICE: dropped replication slot "test sub" on publisher
DROP SUBSCRIPTION
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1. KoHCconunaaund Posigres

pervoHasbHblIi
cepsep

roJjiyyeHre ¥ KOHCOMUIaLust

S
[AHHBIX HECKO/IBKUX (PU/IMAaoB e

select, insert
update, delete

LeHTpanbHbIi

cepsep
> < cermeHTbl WAL
logical repl.
select, insert worker
update, delete logical repl. pervoHasbHbli
worker o
=1
cermeHTbl WAL -
select, insert
wal sender update, delete

—
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PaccMOTpMM HECKOMBbKO 3a4ady, KOTOpPbIe MOXHO PELLUTb C MOMOLLbH
NOrMYECKON pensimkaunn.

MyCTb NMEITCA HECKO/TbKO pPeErmoHasibHbIX (PUINanoB, Kaxablid U3 KOTOPbIX
paboTtaeT Ha cobcTBeHHOM cepBepe PostgreSQL. 3agaya coctont
B KOHCONMAALNN YacTU AaHHbIX Ha LLeHTpasIbHOM CepBepe.

[na peweHns 3agayun Ha perMoHasibHbIX cepBepax co3gatTcsa nyonvkaumm
HeobXoANMbIX AaHHbIX. LleHTpanbHbI cepBep NOANUCHIBAETCA Ha 3TN
nyénukaunn. NonyyeHHble gaHHble MOXHO obpabaTbiBaTb C MOMOLLbIO
TPUITEPOB Ha CTOPOHE LIEHTPasIbHOro cepeepa (Hanpumep, NpuBoas
AaHHbIE K eguHoOMYy BUAY).

Takasi e cxema, pa3BepHyTasi Ha060pOT, MO3BOJISIET, HANPUMEP,
nepeAaBaTb CNPaBoOYHYO MHADOPMALIVIO OT LIeHTPasIbHOTo cepBepa
PErnMoHasIbHbIM.

TexHNU4YeCKnin acnekT: NOCKO/IbKY pensivkauna ocHoBaHa Ha nepegade
XypHaUuia yepes C/10T, Mexay cepsepamMy He06X0AMMO NOCTOAHHOE
coeAnHeHMe, Tak Kak BO BpeMS paspblBa COeANHEHUA LLeHTPasIbHbIA cepBep
BbIHYXEH coXpaHsTb daiinbl WAL.

C TOUKM 3peHNs BU3HEC-/TOTUKM TakKKe eCTb MHOXECTBO 0COGEHHOCTEIA,
TPeOYHLLMX BCECTOPOHHETO N3YUYEHUS. B KAKUX-TO Cyyasix MOXET
oKazaTbCsl NpolLe nepeaaBaTb JaHHble NAKETHO pa3 B onpeAeneHHbIl
MHTEpBasT BPEMEHMW.

Ha nnntocTpaumm: Ha LeHTpasibHOM cepBepe paboTatoT ABa npolecca
npuemMa XypHasioB, N0 OAHOMY Ha Kaxk[yto NOANUCKY.
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2. OBHOB/IEHNE CepBEPOB Pos{gres

0OHOB/IEHME OCHOBHOM Bepcuur
6e3 mpepbIBaHUsS 00CTY>KUBaHUS

cTapblii cepeep HOBbI cepsep
— S

select, insert
update, delete

[(I=_ ]

cermeHTbl WAL
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3apaua: o6ecneunTb 06HOB/IEHE OCHOBHOI Bepcun cepeepa 6e3
npepbIBaHNA 06CYXMBAHUS KITMEHTOB.

MocKonbKy Mexay pa3HbIMU OCHOBHbIMI BEPCUSIMI HET [BOMYHOIA
COBMECTUMOCTH, onsunyeckasi pennmkaums He nomoraet. OgHako
normyeckas pensmkaums Aaet BO3MOXHOCTU A5 peLLeHns 3Toi 3aaaun.

Kak 06bl4HO, TPEBYIOTCSA BHELLHWE CPeaACcTBa A5 NepPeKIYeHns
NoNb30BaTesNiein Mexay cepeepamu.

BHauane co3gaeTtcs HOBbI cepBep C xenaemon sepcuent PostgreSQL.
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2. OBHOB/IEHNE CepBEPOB Pos{gres

0OHOB/IEHME OCHOBHOM Bepcuur
6e3 mpepbIBaHUsS 00CTY>KUBaHUS

cTapblii cepeep HOBbI cepsep

HavasibHast
CUHXPOHM3aLVs
select, insert logical repl. J
update, delete Z i wal sender f >

[(I=_ ]
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3arem mMexay cepBepamn HacTpanBaeTcs siornyeckas penamkaums Bcex
HeobxoauMbIX 6a3 1 AaHHbIe CUHXPOHU3MPYHOTCA. DTO BO3MOXHO Gnarogaps
TOMY, YTO AN19 JIOTMYECKOW penankauum He TpebyeTcs ABOMYHOM
COBMECTUMOCTN MeXy cepBepamMu.
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2. OBHOB/IEHNE CepBEPOB Pos{gres

0OHOB/IEHME OCHOBHOM Bepcuur
6e3 mpepbIBaHUsS 00CTY>KUBaHUS

HOBbI cepsep
—

select, insert
update, delete

I
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Mocrie 3Toro KAMeHTbl NePEK/IYAOTCS Ha HOBbI CEPBEP, a CTapbiii
BbIK/1HOYAETCS.

Ha camom gene npouecc 06HOBNEHUS C MOMOLLbH JTIOTMYECKOW pensikaunm
ropasgo 60osi1ee CNOXeEH M COMpsKeH Co 3HaYUTENIbHbIMU TPYAHOCTAMM.
Heckonbko nogpobHee oH paccmarpmBaeTcs B kypce DBA2, Tema
«O6HOBNEHME CepBepay.
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3. MacTep-macTep Posgres

KJIacTep, B KOTOPOM
JlaHHbIe MOT'YT U3MEeHSTb HeCKOIbKO CePBEPOB

OCHOBHOIi cepeep OCHOBHOIA cepBep

\ [ logical repl.
select, insert @ Y select, insert
update, delete logical repl. |1 ‘[ wal sender update, delete
worker V¥
= ]

cermeHTbl WAL cermeHTbl WAL
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3agava: ob6ecneunTb HaAEXHOE XpaHeHe AaHHbIX Ha HECKO/TbKMX
cepBepax C BO3MOXHOCTbIO M3MEHEHMS1 AaHHbIX Ha /1l060M y3ne.

O6blyHas hmsnyeckasn penmkaumnsa no3BonseT N3MeHATb AaHHble TOIbKO
Ha OCHOBHOM cepBepe. Jlornyeckas pennmkaums gaeT BO3MOXHOCTb
N3MEHSATb laHHble 04HOBPEMEHHO Ha HECKO/TbKNX cepBepax. Mpu aTom
npuknagHasa cuctema Ao/mkHa ObITb MOCTPOEHa Takum 06pa3om, YToObI
n3berarb KOHM/IMKTOB NPY N3MEHEHUN [aHHbIX B O4HUX U TeX Xe Tabnuuax.
Hanpumep, rapaHTMpoBarh, YTO pa3Hble CepBepbl paboTaloT C pasHbIMU
ananasoHamu K/louen.

Hagzo yuntbiBaTh, YTO cMCTEMA MacTep-MacTep, NOCTPOEHHas Ha
NOrMyeckon pennukaunmn, He obecnevymBaeT BbINOSIHEHME 106a/TbHbIX
pacnpegeneHHblxX TpaH3akuuid. Mpu Ncnonb30BaHNN CUHXPOHHOM
pennvkaumm MOXHO rapaHTUpoBaTb HafEeXHOCTb, HO HE COr/lacoBaHHOCTb
AaHHbIX Mexay cepsepamMu. Kpome Toro, HUKakux cpeacTs Ass
aBTOMarmn3aunm o6paboTkm c60eB, NOAKNHYEHUS N yaaNeHUs y3/10B U3
knactepa u T. n. B PostgreSQL He npeayCcMOTPEHO — 3TU 3a4a4u AO/DKHbI
pelaTbCa BHELLIHMM CpeacTBaMMu.

Ha nnntoctpauymun: B KOHUrypawumm mactep-mactep Kaxabli U3 cepBepos
cosfaet nyoénMkauuio 1 nognucky. Mexay HAMU NPOUCXOANT ABYCTOPOHHUIA
006MeH XypHasibHbIMKM 3anncamu. PostgreSQL 13 He no3BosisieT
peasin3oBaTb Takyl pensinkaumio, HoO paHo 1KY NO3A4HO 3Ta BO3MOXHOCTb
[o/mKHa byaeT nosasutbeA B Agpe (CMm. pacwmpeHus pg_logical
https://www.2ndquadrant.com/en/resources-old/pglogical/ n BDR
https://www.2ndquadrant.com/en/resources-old/postgres-bdr-2ndquadrant/).
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Toru Posigres

MexaH13M peruiMKalii OCHOBaH Ha rnepejjaue
)KYPHAQJIbHBIX 3alliCell Ha PervivKy U WX MpUMeHeHu!

TPaHCJISALIUS MOTOKA 3anuceit umu ¢aiino WAL
du3nueckas pervinKalusa co3adeT TOUHYHO KOITUIO
BCero K/jaacrepda

OAHOHAITpaB/IeHHad
TPE6YET ABOHHHOﬁ COBMECTHMMOCTH

Jlornueckasi pervivkaiiysi repeiaeT U3MeHeHUs1 CTPOK
OT/JeMbHBIX TaOIMI]

pa3HOHarpaB/IeHHast
COBMECTHMOCTb Ha yPOBHE MPOTOKO/IA

32
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[1pakTuka Pos{gres

1. Hacrpoiite r3nuecKyro MOTOKOBYIO PeryIMKaL1io
MeXXIy ABYMs CepBepaMU B CUHXPDOHHOM peXXUMe.

2. TIpoBepbTe paboTy pervuKaiui. Yoeaurech, yTo Tipu
OCTaHOBJIEHHOM perivke (GUKCALUS He 3aBepIaeTCs.

3. BbiBeauTe pPeruiiKy u3 pe)kumMa BOCCTaHOBJIEHUS.
4. CospaiiTe 1Be TabnuIpl HAa 000MX CepBepax.

5. HacTpoiiTe OrHYeCKy0 perIMKaI|io repBoi TabmIbI
OT OZJHOTO CepBepa K AIPyroMy, a BTOpOil — B 00paTHYIO CTOPOHY.

6. IIpoBepbTe paboTy perMKaIiu.

33

1. lnAa 3TOro Ha MacTtepe yctaHOBUTE napameTpsbl:
- synchronous_commit = on,
- synchronous_standby _names = 'replica’,

a Ha pennuke B dpaiine postgresqgl.auto.conf B napametp primary_conninfo
nobasbTe «application _name=replica».



1. ®u3uyeckKasi IOTOKOBast permiukKanusi B CHHXPOHHOM pezxumMe

KiiouoMm -R He monbs3yemcsi, chopMupyeM postgresqgl.auto.conf BpyuHylo, Tak KaK TpeOyOTCS HeCTaHAapTHbIe 3HAYEHHUSI TapaMeTPOB.
student$ pg_basebackup --pgdata=/home/student/basebackup

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

student$ sudo mv /home/student/basebackup/ /var/lib/postgresql/13/replica

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

student$ echo "primary_conninfo = 'user=student port=5432 application_name=replica'" | sudo tee /var/lib/postgresql/13/replica/postgresql.auto.conf
primary_conninfo = 'user=student port=5432 application_name=replica’'

student$ sudo touch /var/lib/postgresql/13/replica/standby.signal

student$ sudo pg_ctlcluster 13 replica start

HacTpoiiku 0CHOBHOTO cepBepa:

student$ /usr/lib/postgresql/13/bin/psql

=> ALTER SYSTEM SET synchronous_commit = on;

ALTER SYSTEM

=> ALTER SYSTEM SET synchronous_standby_names = ‘'replica’;

ALTER SYSTEM

student$ sudo pg_ctlcluster 13 main reload
2. [IpoBepka GpU3IUIECKOH PEIUIHKAIIUHA

student$ /usr/lib/postgresql/13/bin/psql

=> CREATE DATABASE replica_overview;

CREATE DATABASE

=> \c replica_overview

You are now connected to database "replica overview" as user "student".
=> CREATE TABLE t(n integer);

CREATE TABLE

=> INSERT INTO t VALUES (1);

INSERT 0 1

=> SELECT * FROM pg_stat_replication \gx

[ RECORD 1 J----d--ommmmmmmim e
pid | 188404

usesysid | 16384

usename | student

application_name | replica

client_addr |

client_hostname |

client_port | -1

backend_start | 2022-04-11 23:02:49.430398+03
backend_xmin |

state | streaming

sent_lsn | 0/1401A6B0

write_lsn | ©6/1401A6B0

flush_lsn | 0/1401A6B0

replay_lsn | ©6/1401A6B0

write lag | 00:00:00.00017

flush_lag | 00:00:00.00654

replay lag | 00:00:00.02177

sync_priority |1

sync_state | sync

reply_time | 2022-04-11 23:02:52.155012+03

sync_state: sync ToBOpUT 0 TOM, YTO PEINIUKaILUs paboTaeT B CHHXPOHHOM pPEXKUME.
student$ /usr/lib/postgresql/13/bin/psql -p 5433 -d replica_overview
| => SELECT * FROM t;

n

1
(1 row)

student$ sudo pg_ctlcluster 13 replica stop
=> BEGIN;

BEGIN

=> INSERT INTO t VALUES (2);

INSERT 0 1

=> COMMIT;

QuKCauus XKAET MOSIBJIEHNUST CHHXPOHHOU PETINKH.

student$ sudo pg_ctlcluster 13 replica start



COMMIT
student$ /usr/lib/postgresql/13/bin/psql -p 5433 -d replica_overview
| => SELECT * FROM t;

n

1
2
(2 rows)

3. OKOHYaHHE BOCCTAaHOBJICHHU ST

student$ sudo pg_ctlcluster 13 replica promote

V nepBoro cepBepa HeOGXOAUMO OTMEHUTh CUHXPOHHEBIN PEKUM:
=> ALTER SYSTEM RESET synchronous_standby_names;

ALTER SYSTEM

student$ sudo pg_ctlcluster 13 main reload
4, TaGauUbI IJIsi IPOBEPKH JIOTHYECKOH peIUInKaluua

=> CREATE TABLE a(id integer)
CREATE TABLE

=> CREATE TABLE b(s text);
CREATE TABLE

| => CREATE TABLE a(id integer)
| CREATE TABLE

| => CREATE TABLE b(s text);

| CREATE TABLE

5. HacTpo#Ka JIOrH4eCKOH perinKanuu

=> ALTER SYSTEM SET wal_level = logical;

ALTER SYSTEM

student$ sudo pg_ctlcluster 13 main restart

| => ALTER SYSTEM SET wal_level = logical;

| ALTER SYSTEM

student$ sudo pg_ctlcluster 13 replica restart

student$ /usr/lib/postgresql/13/bin/psql -d replica_overview
=> CREATE PUBLICATION a_pub FOR TABLE a;

CREATE PUBLICATION

student$ /usr/lib/postgresql/13/bin/psql -p 5433 -d replica_overview
| => CREATE PUBLICATION b_pub FOR TABLE b;

| CREATE PUBLICATION

=> CREATE SUBSCRIPTION b_sub
CONNECTION 'port=5433 user=student dbname=replica_overview'
PUBLICATION b_pub;

NOTICE: created replication slot "b_sub" on publisher
CREATE SUBSCRIPTION

=> CREATE SUBSCRIPTION a_sub
CONNECTION 'port=5432 user=student dbname=replica_overview'
PUBLICATION a_pub;

NOTICE: created replication slot "a_sub" on publisher
CREATE SUBSCRIPTION

6. IIpoBepKa JIOrHYECKOM PeIInKauu

=> INSERT INTO a VALUES (1);
INSERT 0 1
| => SELECT * FROM a;

id

1
(1 row)

| => INSERT INTO b VALUES ('Paz');
| INSERT @ 1

=> SELECT * FROM b;



V@anuM HeHyKHble GoJiee OANNUCKH:
=> DROP SUBSCRIPTION b_sub;

NOTICE: dropped replication slot "b_sub" on publisher
DROP SUBSCRIPTION

| => DROP SUBSCRIPTION a_sub;

NOTICE: dropped replication slot "a_sub" on publisher
DROP SUBSCRIPTION



