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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.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHnst 1 NPeASIOKEHNA HanpaBNANTe No aapecy:
edu@postgrespro.ru

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

3asauy ¥ BUZbI periuKarum
Pusnueckas perviMKarus
Jloruueckasi perivkarys

BapI/IaHTbI HCII0/Ib30BaHUA ME€XdHHW3Md peIlyIMKallun
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3agauu pensmkaumn Posigres

Peruiukauus

TpOLIeCC CUHXPOHU3alMK HeCKOJTbKMX KO Kactepa 6a3 AaHHbBIX
Ha pa3HbIX cepBepax

3ajauun
OTKa30yCTOMYMBOCTh [IPU BBIXOZe U3 CTPOS OJHOIO U3 CepBepoB
CHUCTeMa OO/DKHA COXPAHUTBL AOCTYIMTHOCTh
(BO3MOXKHA JerpajiaLus poru3BOAUTEILHOCTH)
MaciTabupyemMocTb pacripesiesieHrie Harpys3Ky MeXXy cepBepaMu

OAMHOYHbI cepBep, YNpaBnaoLWmii 6a3aMm AaHHbIX, MOXET He
Y0BNETBOPATb NPEAbSABNSAEMbIM TPEOOBAHNSAM.

Bo-nepBbiX, 0TKA30yCTOMYMBOCTb: OANH (OU3NYECKUIA cepBep — 3TO
BO3MOXHas TOYKa OTKasa. Ecnn cepBep BbIXOAWT M3 CTPOS, cuctema
CTaHOBUTCSA HEOOCTYMHOW.

B0O-BTOPbIX, NPOM3BOANTENILHOCTL. OAUH CEPBEP MOXET HE CMNPaB/IATbCS
C Harpy3koii. 3ayacTyto HapalBaH10 MOLHOCTM cepBepa
npeanoYTUTENIbHa BO3MOXHOCTb MaclITabmpoBaHNs — pacnpeaeneHns
Harpysku Ha HeCKOJIbKO CEepBepoB.

Takum 06pasoM, peyb UAET O TOM, YTOObI UMETb HECKO/IbKO CEPBEPOB,
paboTaloLLNX HaZ OAHUMI 1 TEMU Xe 6a3amin AaHHbIX. Mog pennuvkaumeit
NMOHMMAETCH NPOLECC CUHXPOHU3ALINN 3TUX CEPBEPOB.



o)) PROFESSIONAL

Buabl pennmkaumm Posigres

dusmnyeckasa

MacTep-pervivKa: IMoTOK JJaHHBIX TOJIBKO B OZIHY CTOPOHY
TPaHCJISALIUS MOTOKA )KYPHAJIbHBIX 3arvcel Win (ailyioB xKypHasa
TpebyeTcsi JBOUYHAsI COBMECTHMOCTh CEPBEPOB
BO3MO)XKHA peruvIvMKaLus TObKO BCero KJjacrepa

Jlornueckas

MyOIMKALUSI-TIOATHCKA: TIOTOK JJaHHBIX BO3MOYKeH B 00e CTOPOHBI
rH(opmalius 0 cTpokax (YpoBeHb »KypHasia logical)

TpebyeTcsi COBMeCTUMOCTh Ha yPOBHE MPOTOKOJIAa

BO3MOyKHA BBIOOPOUHASs PeryIMKalysl OTAe/TbHBIX TaOJTuI]

B3anmoaencteme HeCKOTbKUX CEPBEPOB MOXHO OpraHM30BaTth MNo-pasHoMYy.
[lBa OCHOBHbIX noaxoaa, AOCTYNHbIX B PostgreSQL — chmnsnyeckasn u
nornyeckas penankayms.

Mpwn don3nyeckon pennukaumm CepBepbl MMEKT Ha3HauYeHHbIE PO/N: MacTep
n pennivka. Mactep nepefaet Ha pensivKy XypHasbHbie 3anucu (B Buae
dhainnoB um NoToKa 3anucei); penavka NPUMEHSIET 3TX 3anmcn K CBOMM
daiinam gaHHbIX. MpUMEHEeHMe NPONCXOANT YNCTO MEXaAHMYECKN, 6e3
«MNOHNUMAHWUS CMbIC/1a» U3MEHEHWIA, MO3TOMY BadkHa IBOMYHAsA
COBMECTUMOCTb MexXxay cepsepamMu (0AMHAKOBbIE NNaTPOPMbl M OCHOBHbIE
Bepcun PostgreSQL). MNMocKonbKy XypHas 06wmii Nnsa BCcero knacrepa, 10 U
pPeEnNUMPOBaTb MOXHO TOMbKO KNacTep LeNKOM.

[Mpu normyeckom pennikaunmn B XXypHas aobasnserca nHopmayus éonee
BbICOKOIO YPOBHS, MO3BO/IAKOLAA pensinke pasodparbCsa B USMEHEHUSAX Ha
ypoBHe cTpok Tabnuy, (napametp wal_level = logical). Ansa Takoi
pennukaumn He Hy>XHa ABOMYHast COBMECTUMOCTb, pensinka Ao/mHKHa /LU
yMeTb AeKOAMPOBaTh CoAepXKaLLyCcs B XXypHasie Normyeckyto
NHpopMauuto. Jlormyeckasa penmkaums no3BoaseT npun HeobxXxoANMOCTH
MpourpbiBaTb HE BCe M3MEHEHNS, a TOTbKO Kacarwmecs OTAeNbHbIX
Tabnuy,

Jlornyeckan pennuvkaums AOCTYNHa, HaUnMHasA ¢ Bepcum 10; 6onee paHHue
Bepcuu OO/MKHbI ObINM NCNONb30BaTh paclunpeHue pg_logical, nnéo
OpraHn3oBbIBaTb PeniMkaymo ¢ MOMOLLbIO TPUITEPOB.



du3mMueckas penmkaums P

Cxema pabOThI periMKarjun

Crioco0bI ZI0CTaBKU >KypHA/IOB
Wcrionp30BaHue pervivku
[TepeknroueHe Ha PeIIMKY (M 00paTHO)

BapuaHTbl HAaCTPOWKY Y UCI0JIb30BaHUS PETIMKALUU

CHayana no3HakoMMmcsA ¢ oM3nYeCcKoin penmkauunei.

MexaHu3Mm ee paboTbl — nepegaya Ha pensinky N3MeHeHuin B BUae 3anvcei
XypHana npegsanmcu. 3To o4eHb aDEKTUBHbINA MEXaHNU3M, HO OH TPebyerT,
4yTOObI Mexay cepBepamMun Gbi/1a ABONYHAA COBMECTMMOCTb (OCHOBHas
BEpCUs cepBepa, onepaunoHHas cuctema, annaparHasa nnargopma).

dusnyeckan pensvkauns Bcerga ofHoHanpasieHa: B Heil MoXeT
CyLLEeCTBOBaTb TO/IbKO OAMH MacTep (M NPOU3BO/IbHOE YMC/IO0 PENUK).
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Pennnkayus Pos{gres

PesepBHas korus

0a3oBas pe3epBHas Korusi — pg_basebackup
apxuB (PailyioB >KypHasa MpeA3anucu

HenpepbiBHOE BOCCTAaHOB/IEHHE

pa3BopauriBaeM pe3epBHYIO KOTHIO,
3a7laeM KOH(UTypaLMOHHbIe TapaMeTphl,
co3/iaeM cUrHasbHbIM (haiia standby.signal
Y 3arycKaeM cepBep

cepBep BOCCTAHABJ/IMBAET COIVIACOBAHHOCTb
" MPpOAO0J/DKAET IMPUMEHATDH IMOCTYIIaOIWE >XYPHaAJIbI

[0CTaBKa — IIOTOK I10 [IPOTOKOJIy peIvIMKaluu uiv apxus WAL

TIOAK/TFOUeHUS (TOJIBKO JI/Isl UTeHUsI) Pa3pellatoTcs
Cpasy Iocjie BOCCTaHOB/IEHUsI COIVIaCOBAHHOCTHU

HacTpolika pennvkaunn BbINOMHAETCA OYEHb MOX0XE Ha HACTPOIiKY
dom3nyeckoro pesepBHOro konuposaHusa. OTn4YME B TOM, YTO pe3epBHas
KONus NogHUMaEeTCH cpasy, He A0XMAasiCb NOIOMK/M OCHOBHOIO cepBepa,
N paboTaeT B pexnme NoCTOSSHHONO BOCCTAHOB/IEHNA: BCE BPEMS YMTaET U
NPUMEHSAT HOoBble cermeHTbl WAL, npuxoasume ¢ mactepa. a5 atoro
BMeCTO CUrHaslbHOro thaiina recovery.signal cosgaetcs gpyroi dpann,
standby.signal.

Takum 06pasom, pennnka NOCTOAHHO NOAAEPXKUBAETCS B NOYTU akTyaslbHOM
COCTOSIHMM 1 B crlydyae c605 Mbl MUMEEM CepBep, roTOBbI NOAXBaTUTb
paborTy.

Mo yMon4aHuo pensivka paboTaeT B pexXmme «ropsiuero peseppa» —

B MpoLiecce BOCCTAHOB/IEHNS A0NYCKaEeT NOAK/IUEHMS /1S UTEHUS AaHHbIX
(Kak To/IbkO BYAEeT BOCCTAHOB/IEHA COIaCOBaHHOCTbL). MOXHO 3anpeTuTb
NOJKMOUYEHUS], TOFAA PEN/IMKA HAa3bIBAETCS CEPBEPOM «TEM/IOT0 pe3epBa.

B otnyme ot pe3epBHO Konuu, pensnkaums He no3BosiseT
BOCCTAHOBUTLCA Ha NPOU3BOJIbHbIA MOMEHT B NPOLWL/IOM. IHbIMI CnoBamu,
pennkaunio HeBO3MOXXHO UCMO/b30BaTb, YUTOObLI UCMPaBUTbL AOMNYLLEHHYHO
OLKMOBKY (XOTHA eCcTb BO3MOXHOCTb HACTPOUTb pensiMkaumio Tak, YToobl OHa
oTCcTaBasla OT MacTepa Ha onpefeneHHoe Bpems).
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icnonb3oBaHne pensinku Pos{gres

[onyckatoTcs

3ampocCkl Ha UTeHHe JJaHHbIX (Select, copy to, Kypcops)
yCTaHOBKa MapaMeTpOB cepBepa (set, reset)
yrpaB/ieHre TpaH3akuusMu (begin, commit, rollback...)
co3paHue pesepBHol Konuu (pg_basebackup)

He ponyckarorca

nmro0Oble u3MeHeHus (insert, update, delete, truncate, nextval...)
OI0KMPOBKH, TIpeAro/iararonye u3meHenue (select for update...)

koMaH 1l DDL (create, drop...), B TOM 4McJie CO3ZlaHHe BpeMeHHbBIX TabuI]
KOMaH/Ibl CONpoBOXAeHus (vacuum, analyze, reindex...)

yTipaBJieHre AoCTyrnoM (grant, revoke...)

He cpabaThbIBalOT TPUITEPHI U M0JIb30BaTe/TbCKHe (advisory) 6/I0KUpOBKU

B pexunme ropadero pesepsa Ha pensinke He AOoMyCcKarTCA HUKakme
N3MEeHeHNs faHHbIX (BK/oYas nocnenoBaresibHOCTH), 6/10KMPOBKMY,
komaHgbl DDL, Takne cnyxxebHble komaHabl, kak VACUUM n ANALYZE,
KOMaHZbl ynpaBneHus AOCTYNnoM — C/I0BOM, BCe, YTO TakK WM nHade
N3MEHSAET AaHHble.

Mpy 3TOM pensivka MOXET BbINO/HATL 3anpoChl HA UTEHUE AAaHHbIX. Takxe
6yneT paboTaTb yCTaHOBKA NapamMeTpoB cepBepa U KomaHbl ynpaBneHus
TPaH3aKUMsAMU — HanpuMep, MOXHO HayaTb (YMTaloOLLYH0) TPaH3aKLUuo

C HY)XXHbIM YPOBHEM U30NSLNN.

Kpome Toro, pennnky MOXHO UCosib30BaTh U AJ151 U3rOTOBNEHUS PE3EPBHbIX
KOMuin (KOHEYHO, NpYHMMas BO BHUMaHMe BO3MOXHOe oTCTaBaHue OT
mMacTepa).
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[loTOKOBaA pennnkayunsa Posigres

OCHOBHOI cepBep pesepBHbIii cepsep
(macTep) (pennuka)

- obparHas ces3b -
select, insert wal sender | - > wal receiver J
update, delete

A= ]
[T 1T] venpepbiztoe
gEENINEIN Srosene

cermeHTbl WAL

EcTb /Ba cnoco6a JoCTaBKM XypHa/ioB OT MacTepa K pennvke. OCHOBHOIA,
KOTOPbIA NCMOMb3YETCHA Ha NPaKTUKE — NOTOKOBAas pensivkauus.

B aTOM cniyyae pennvka nogkarvaeTca K MmacTtepy no npoTokosny
pennukaumm n Yyntaet notok 3anmcein WAL. 3a cHeT 3TOro npu NOTOKOBOM
pennnkauum otctaBaHne pensinknm cBeLeHo K MUHUMYMY, N fiadKe K HY/H0 Npu
CUHXPOHHOM pexume.

TOHKMIA MOMEHT. OUMCTKa HA OCHOBHOM CEPBEPE MOXET YAa/IUTb Bepcum
CTPOK, KOTOPbIE HYXHbI A/1 CHUMKA 3anpoca Ha pennuke. MoctpaaasLunii
3anpoc Ha pensinke B TaKOM c/lydae NpuaeTcs OoTMeHNUTb. ITa npobnemMa
peLLaeTcs B c/lyyae NoTOKOBOW pensivkauum ¢ NoMOLLbH creLluasibHoro
MexaHu3Ma ob6pamHoli cssi3u: mactep byaeT 3HaTb, KAKoi HoMep
TPaH3aKUUW HYXXEeH A/151 CHUMKA aHHbIX Ha PEN/IMKE U OTNOXUT OUUCTKY.



PdusudecKasi peluiHKanusi. Pe3epBHasi KONUsI MacTepa

HachoﬁKn 10 YMOJTYaHHIO MO3BOJISIIOT HCIIOJIB30BATh MPOTOKOJI PEIIMKAllUH:
o 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 penimKaluun 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 COEAMHEHHST 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 cosmana 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 pek 20 11:29 /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

24975

student$ sudo ps -o pid,command --ppid 24975

PID COMMAND
24976 postgres: 13/replica: startup waiting for 000000010000000000000008
24977 postgres: checkpointer
24978 postgres: background writer
24979 postgres: 13/replica: stats collector
24980 postgres: 13/replica: walreceiver

TIponecc walreceiver mpUHEMaeT MOTOK JKyPHA/IBHEIX 3aITHCEH, TPOLECC Startup MPUMeHseT H3MEeHEHHUs.

W cpaBHAM C TIpoLieccaMy MacTepa.

student$ sudo head -n 1 /var/lib/postgresql/13/main/postmaster.pid
10113

student$ sudo ps -o pid,command --ppid 10113

PID COMMAND
10115 postgres: 13/main: checkpointer
10116 postgres: background writer
10117 postgres: walwriter
10118 postgres: autovacuum launcher
10119 postgres: stats collector
10120 postgres: : logical replication launcher
24692 postgres: student student [local] idle
24981 postgres: 13/main: walsender student [locall] idle

3pech gobaBuiics mponecc walsender.

IIpoBepKa permIMKanuu
CocTosiHHE PenuKanuy MOXKHO CMOTPETH B IPEICTaBJIEHUHU Ha MacTepe:

student$ psql -p 5432

=> SELECT * FROM pg_stat_replication \gx

[ RECORD 1 J---odboommmmiaoiieie oo
pid | 24981

usesysid | 16384

usename | student

application_name | 13/replica

client_addr |

client_hostname |

client_port | -1

backend_start | 2022-12-20 11:29:36.364707+03
backend_xmin |

state | streaming

sent_lsn | ©/8000000

write_lsn | 0/8000000

flush_1lsn | ©/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 | 2022-12-20 11:29:36.466808+03

BBINONHHM 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$ 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 peIIuKe He [JOIyCKalwTCs:
| => INSERT INTO test VALUES (2, 'fisa’);

| ERROR: cannot execute INSERT in a read-only transaction
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Pennnkaunsa ¢ apxmeom Posigres

OCHOBHOIi cepsep pe3epBHbIii cepBep
(macTep) (pennuka)

select, insert N . J
A= ] p
archive_command
T T
AT {11

ankTepHa-
TUBHBIA NCTOUHUK
KYPHaUIbHbIX
3anuceit

apxus WAL

10

[Mpn ncnonb3oBaHNUN NOTOKOBOW pensiMkaunumn ectb ONacHOCTb, YTO MacTep
yoannt cermeHT WAL, AaHHbIe U3 KOTOPOro eLle He nepegaHbl Ha pensuky.
[na yBepeHHOCTU Haao B0 UCMoNb30BaThb C/0T penivkaunmn, mbo
NPUMEHATbL NOTOKOBYIO pennkaunto Bmecte ¢ apxnsom WAL (KOTopblil Bce
paBHO HEOOXOANM O/19 OpraHM3aumm pe3epBHOro KONMpoBaHus).

Mpun ncnonb3oBaHUM apxmeBa cneynasnbHbli npouecc archiver Ha mactepe
3anucbiBaeT 3arnos/IHEHHbIE CErMEeHTbI XXypHasia C MOMOLLbI0 KOMaH4bl
archive_command (3TOT MexaHnU3M paccmaTpuBaeTcsa B Moayse
«Pe3epBHOE KonMpoBaHue»).

Ecnun pensvka He CMOXET No/YyYnUTb OUePEHYI0 XYPHa/IbHYIO 3anuch No
MPOTOKOMY PeniMkaLun, oHa nonpobyeT NpounTaTh ee 13 apxmsa
C NOMOLLbI0 KOMaHAbl U3 NapameTpa restore_command.

B npuHUMne, pennvkauus MoXeT paboTaTtb U C OAHUM TO/IbKO apXxuBoM, 6e3
MOTOKOBO pennimkauun. Ho B aTom cnyyae:

- perninka BblIHYXXAEHHO OTCTAaET OT MacCcTepa Ha BpeM4A 3alnoJIHeEHUA
CerMeHTa,

- MacTep HUYEro He 3HAET O CYLLEeCTBOBAHWUM PEN/IMKN, MO3TOMY OUMCTKA
MOXET YAaNNTb BEPCUM CTPOK, HYXXHble /151 CHUMKA Ha pensinke (MOXHO
HaCTPOUTb 3a4EePXKY NPUMEHEHUS KOH(P/IMKTYIOLLIMX 3annceil, HO Aaneko He
BCera NoHsITHO, Ha Kakoe Bpewms).
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[lepekntoyeHne Ha peninky  Posgares

[11aHOBOE TIepeK/IrUeHre

OCTaHOB OCHOBHOTI'O CepBepa [Jisi TEXHUUeCKHUX paboT 6e3 rpepbiBaHus]
00C/TyKMBaHUS

PYUYHOM pexxum

ABapuliHOe TepeKIroueHne

repexo/ Ha perviuKy M3-3ad c060s1 OCHOBHOTO cepBepa

PYYHOH pexum,
HO B [IPUHLIMIIE MOXXHO aBTOMaTU3UPOBATh C [TOMOLLBbIO
JOTIOJIHHATE/IbHOrO K1actepHoro 110

11

[MprumnHbI Nepexoaa Ha pe3epBHblil cepBep ObIBalOT pasHble. ITO MOXET
ObITb HEOOXOANMOCTbL MPOBEAEHUS TEXHMYECKNX paboT Ha OCHOBHOM
cepBepe — Toraa nepexop, BbINoSHAETCA B yA06HOE BPeEMS B LUTATHOM
pexume. A MOXeT 6bITb C60i1 OCHOBHOIO cepBepa, 1 B TaKOM c/yyae
nepexoauTb Ha Pe3epPBHbIN CePBEP HYXXHO KaK MOXHO ObICTpee, YToObl He
npepbiBaTb 0OCNYXMBaHWE Mo/b30BaTesei.

[axe B cnyyae c60s nepexon oCyLLEeCTB/IAETCA BPYUHYIO, Tak Kak
PostgreSQL He nveeT BCTPOEHHOro K/1aCTepPHOro NporpamMmMHoro
obecrneyeHns (KOTOpoe AO0/HKHO C/eAnNTb 3a COCTOAHNEM CEPBEPOB U
NHULMNPOBATbL NEPEXoL).
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[lepekntoyeHne Ha peninky  Posgares

OCHOBHOI cepBep pesepBHbIii cepsep
(macTep) (pennuka)

— ——
usgl:gf’égls:tg I{i wal sender | >
= ]

cermeHTbl WAL

12

Mepexon Ha pennnky B KAPTUHKaxX: BHaYasie MMetoTcs ABa cepBepa (MacTep
N pennnka), Mexay HUMU HacTpPOoeHa penvKaLus.
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[lepekntoyeHne Ha peninky  Posgares

OCHOBHOI cepBep
6bIBLLMIA MacTep (6bIBLIAS pennnka)

select, insert
update, delete
A V \

cermeHTbl WAL

13

B cnyyae BbIxo4a OCHOBHOIO cepBepa 13 CTPoS UM NpW LWTATHOW
Heob6xoauMocTn paboT pennnke aaeTcsa KoMmaHga npekpaTuTb
BOCCTaHOB/IEHNE U CTaTb CAMOCTOATE/IbHLIM CEPBEPOM, a ObIBLLMIA MacTep
OTK/IloYaeTcs.

KoHeuHo, TpebyeTca cnocob nepeHanpaBuTb NoJib30BaTeNeil Ha HOBbIM
cepBep; HO 3TO BbINOSIHAETCA cpencTBamMmn BHe PostgreSQL.



IlepexnoyeHHue Ha PEIIMKY

Teneps epeBeneM PEINUKY U3 PeXUMa 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.



BoccTtaHoBNneHne macrtepa Pogga’?é%

pe3epBHbIii cepep
(6bIBLUMIA MacTep) OCHOBHOIi cepeep

— —

t wal receiver | < | wal send select, insert
< er update, delete
7\
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[ocne BoccTaHOB/EHMA ObIBLLETO OCHOBHOIO CepBepa UM OKOHYaHuA
Apyrux paboT Ha HeEM OH MOAK/IYAETCA B KAUeCTBe pensinkv K HoBOMy
paboTatoLiemy macrtepy.



o)) PROFESSIONAL

BocctaHOBNeHME mMacTtepa  Posggres

[TpocToe moaKFOUeHe OBIBIIIEr0 MacTepa — He paboTaeT

npobsiema rorepu 3anvceit WAL, He MOMNaBIIMX Ha PETVIMKY U3-3a 3aflep>KKU

BoccTaHoBeHUe «C HY/Isi» U3 pe3epBHOM KOMUU

Ha MecTe ObIBIIIero MacTepa pa3BopaurBaeTcsi abCOMOTHO HOBast perivKa
Tpoliecc 3aHUMaeT MHOTO BpeMeHH (0T4aCTH MOYKHO YCKOPHUTB ISyNnc)

YTunura pg_rewind
«OTKaTbIBaeT» MOTepsiHHbBIe 3anmucu WAL, 3aMeHsIs COOTBETCTBYHOLLME
CTpaHULibl Ha JYCKe CTPaHMLIaMy C HOBOI'O MacTepa
eCTb psiJ} OrpaHUYeHUM, OrPaHUUMBAIOIIUN TTPUMEHeHue
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Ecnv nepexop Ha pensivky npovsoLlen n3-3a annaparypsl (Heobxoanma
3aMeHa AMCKOB U cepeepa) uan onepaymoHHON cuctemMsl (Heobxoanma
nepeyctaHoBka OC), TO e4MHCTBEHHbI BapnaHT COCTOUT B U3rOTOBIEHUM
abCo/1t0THO HOBOW pensnk1n Ha HOBOM CepBepe.

Ecnn xe nepexof 6b11 WTATHBLIM, MO/1e3€H CNOCO6 BLICTPO BEPHYTL CTapblii
MacTep B CTPOW (Tenepb yXXe B Ka4ecTBe pPernsnkun).

K coxaneHuto, NpocTon cnocob — noAKIUNTb CTapblii MacTep K HOBOMY
Mo pennkaunoHHOMY NPOTOKO/y — He paboTaeT. [pnymHa B TOM, YTO 13-3a
3aiepxXek B penankaunn yactb 3anuceit WAL morna He JOUTN A0 PEN/INKN.
Ecnu Ha cTapom MacTepe oCcTa/ICb Takne 3anucu, To NpUMeHeHne 3annucen
C HOBOro macTtepa npuBeaeT K NoBpexaeHunto 6asbi.

Bcerga ectb BapyaHT co3arb abCoMOTHO HOBYIO Peninky nytem
N3roToBneHnst 6a3oBoii pesepBHOK konun. OgHako assi 6onblUMX 6a3
AAHHbIX 3TOT MNPOLECC MOXET 3aHMMaTb MHOIO BpeMeHW. Ero MoXHo
YCKOPUTb C NMOMOLLbKO ISync.

Ewe 6onee 6bICTPbIA BapMaHT COCTOUT B UCMNOJIb30BaAHUN YTU/TUTbI
pg_rewind https://postgrespro.ru/docs/postgresqal/13/app-pgrewind.

YTnnuta onpegenset 3annucu WAL, KoTopble He JoLWWn A0 PeniKn
(HaunHasa ¢ nocnenHen obLLEe KOHTPOTbHOWM TOYKK), U HAXOAMUT CTPaHMLbI,
3aTPOHYTbIE 3TUMN 3annUcAMKn. HalgeHHble cTpaHuubl (KOTOPbIX AO/HKHO
ObITb HEMHOI0) 3aMEeHSAITCA CTPaHULamu ¢ HOBOro Mactepa. Kpome Toro,
yTUAnTa KONMpyeT C cepBepa-UcTovHnKa (HOBOro MacTtepa) BCe C/y)XebHble
haiinbl. Janble pabotaeT 00bIYHbINA NPOLLECC BOCCTAHOB/EHUS.




o)) PROFESSIONAL

1. HeckonbKo pensink Posigres

pesepBHbIii cepsep
(pennuka A)

BBICOKas JOCTYITHOCTb >
Y pacripefiesieHle Harpy3KH 10 UTeHHIO e
OCHOBHOIi cepsep J
(macTep)
—
select, insert %i
update, delete o
wal sender pesepBHbIV cepBep
J= ] EE (pennua &)
AT
cermeHTbl WAL -
T
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MexaHn3M pensinkauumn no3BossieT CKOHCTPYNPOBATb CUCTEMY Tak, YTOObI
OHa oTBeyasia NpeabsiBAseMbIM K Hell TpeboBaHMsAM. PaccMoTpum
HECKOMNbKO TUMUYHbIX 3a/a4 1 CPeACcTBa X PeLleHusl.

3apaua: 06ecneunTb BbICOKYO IOCTYNHOCTb U pacnpeaeneHme Harpysku no
YTEHWIO.

[na peweHns HeobxoaMMO UMETb MacTep-CepBepP U HECKO/TLKO PENJIUK.
Pensinkn MOXHO UCNOb30BaTh A/15 BbINOSIHEHNS 3arMpOCOB TO/IbKO Ha
yTeHue; Npu cboe OCHOBHOIO cepBepa MOXHO NEPENTN Ha PensInKy

C MUHUMaJ/TbHbIM BPEMEHEM MPOCTOS.

Hapfo yunTbiBaTh, YTO KaXKA40W pensinke Oyaet COOTBETCTBOBATbL OTAE/bHbIN
npouecc wal sender Ha OCHOBHOM cepBepe U, Npyu HeobxoaMMoCTH,
OTAENbHbIN CNOT peniukauuu.

PacnpegeneHne Harpy3ku no YTEHUIO MeXay PenvkaMun 0/MKHO pellaTbCs
BHELLHUMW cpeacTBamMMu.



o)) PROFESSIONAL

2. CUHXPOHHAaA pensinkaumsa  Posgares

pe3epBHbIii cepsep
(pennVlKa A)

HaJe>KHOCTh XpaHEHHWS OJaHHBIX CMHXpOHHaﬂ
pennavka «BUauT»
N3MEHEeHNA paHbLue

Macrepa

wal recewer

OCHOBHOIA cepBep
(macTep)

select, insert %i -

update, delete
pesepBHbM cepsep

aCMHXpOHHaﬂ DEHI'II/IKa B)
pennnka Moxer
OTCTaEaTb

cermeHTbl WAL

wal recelver
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3apaua: B cnyyae c60si OCHOBHOIO cepBepa, He NoTepsTb HUKAKUE [laHHble
NPy Nepexoe Ha PensiukKy.

PeLleHne cOCTOUT B UCMNO/Ib30BaHUN CUHXPOHHOW penavkaunn. B cnyyae
OfiHOroO cepBepa cUHXpoHHasA 3anncb WAL rapaHTUpyeT, uTo
3aoMKCMpOBaHHble faHHble He ByayT noTepsHbl Npy cb6oe. AHaNOMMYHbIN
MexaHn3M paboTaeT 1 418 pensvkaumu: omkcaunsa n3MeHeHnin Ha MacTepe
He 3aBepLluaeTcsd 40 Tex Nop, Noka He nony4vaeT NoATBepPXAeHne oT
pennvkun. Npu HeobxoaUMOCTU CUHXPOHHOCTBIO MOXHO YNpaBnATb Ha
YPOBHE TpaH3aKLUNiA.

CUHXPOHHasn penimkauns He obecnevnBaeT naeanbHON CornacoBaHHOCTY
[laHHbIX MeX/y cepBepamu: U3MEHEHNS MOryT CTAHOBUTLCS BUANMbBIMA Ha
MacTepe 1 Ha pensimke B pa3Hble MOMEHTbI BpEMEHM,

MOXHO NPOBOANTL CUHXPOHM3ALNIO C HECKOMTbKUMI Penivkami, a Takke
YUUTbIBATb KBOPYM.

Ha nnntoctpaummn pennvka B acMHXpOHHAs U MOXET OTCTaBaTb; pensvka A
CUMHXPOHHas. Mpu chrkcauum n3MeHeHuii MacTep BbINOMHSAET cneayollee:

- Aenaet 3anucb B WAL (4T0Obl M3MEHEHME He NOTEPAIOCH Npu cboe);
- JOXNAAeTca NoATBEPXKAEHNSA OT pensinku o nosyyeHum 3anncu WAL,
- U3MEHSIET COCTOSAHME TpaH3akuum B bydepe clog.

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



o)) PROFESSIONAL

3. KackagHas penamkaums Posigres

HECKOJIBKO PeIuIvK
0e3 [OMoTHUTeIbHON Harpy3KU Ha MacTep

OCHOBHOIi cepsep pe3epsHblii 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 PeNsINK, He co3faBas AOMNOMHUTETbHON Harpy3Ku
Ha OCHOBHOW cepBep.

3agava pelwaeTcs ¢ NOMOLLBIO KackaZHOW penvkauum, npyu KOTopon ogHa
pennuvka nepegaet 3anncu WAL apyroii pennunke u Tak gasnee.

Mpwn KackagHon pennnkauun He NoALEPXMBAETCA CUHXPOHM3auns. OgHako
obparHasi cBA3b NOCTyNaeT OCHOBHOMY CepBepy OT BCEX PernsinK, Tak YTo
3TOT (pyHKUMOHanN paboTaeTt B NOSIHOM 06beMe.

Mpy HEOBXOAMMOCTU NEPEKIOYEHUS CneayeT BblonpaTb 6vkanLyo
K MacTepy pernsivky Kak HaMeHee OTCTaloLLYH.

Ha nnntocTtpaumm: Ha OCHOBHOM cepBepe TOIbKO oAuH npotecc wal sender;
pennvku nepegatot 3anucu WAL gpyr gpyry no uenoyke. Yem gasibLie ot
macTtepa, TeM 60/bLlee MOXET HaKoNnTbLCA 3anasabiBaHne. Cxema
MOHUTOPUVHIa YCTOXHAETCA: NpoLecc Haf0 KOHTPOIMPOBATbL Ha HECKO/TbKUX
cepsepax.



o)) PROFESSIONAL

4. OTNOXeHHasa pennkaunsa Posggres

«MalllMHa BpeMEHW»
" BO3MO>XHOCTH BOCCTdHOBJ/IEHUA Ha OHPEAEHGHHbIﬁ MOMeHT 6e3 dpXHBad

OCHOBHOIi cepsep pe3epBHbIii cepsep
(macTep) (pennuka)

select, insert wal sender | > wal receiver J
update, delete
m 3aiepxka Bocnpoussegerns | —

cermeHTbl WAL
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3agavya:; UMeTb BO3MOXHOCTb MPOCMOTPETh flaHHble HA HEKOTOPbIA MOMEHT
B NPOLLSIOM W, NPY HEO6X0AMMOCTMN, BOCCTAHOBUTL CEPBEP Ha 3TOT MOMEHT.

Mpo6nema B TOM, UTO O6bIYHbIA MEXaHN3M BOCCTAHOB/IEHUS N3 apXMBa Ha
MOMEHT BpeMeHM (point-in-time recovery) B NpuHUKUNE No3BO/AET PeLnTb
3afia4y, Ho TpebyeT 60/1bLLOW NOAroTOBUTE/ILHOW PaboTbl U 3aHUMAET MHOTO
BpemeHu. A crnocoba NocTpouTb CHAMOK flaHHbIX N0 COCTOSIHMIO Ha
MPOM3BO/bHbLI MOMEHT B NpoLusiom B PostgreSQL HeT.

3ajaya peluaeTcsa co3gaHuemM pennku, kKotopad npumeHaeT 3anmcn WAL
He cpasy, a Yyepe3 YCTaHOB/EHHbIN NHTEPBA/T BPEMEHM.

UTo6bI 3aepXKka paboTasia npaBu/ibHO, HE06X0ANUMA CUHXPOHM3ALMSA
4yacoB Mex/y cepBepamu.

Ecnun BbIBECTU PENINKY U3 pexrma HeNpepbIBHOTO BOCCTAHOB/IEHNS,
ocTartokK 3anucen ByaeT npuMmeHeH 6e3 Kaknx-nmbo 3anepxex.

Mpn Mcnonb3oBaHNM 06PaTHOI CBA3M HAA0 NPOAB/ATL OCTOPOXHOCTb,
MOCKO/bKY 60/blUas 3a4epXKa BbI30OBET paspacTaHue Tabsmy, Ha MacTepe
13-3a TOr0, YTO OUNCTKA He ByAeT yaanaTb CTapble BEPCUN CTPOK, KOTopble
MOTYT ObITb HYXXHbl PEM/IUKE.



Jlornyeckasa pennvkaums Q

[Ty6mmKaruu v MOAMCUHUKA
OOHapy’keHHe U pa3pellieHre KOH(IMKTOB

BapuaHTbl HACTPOMKHU M UCTIO/Ib30BaHUs PErVIMKALIUU
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BcTpoeHHasa norndeckasa penankauma AocTynHa B Bepcuax PostgreSQL,
HaunHasa ¢ 10.

[na nepegayn normyecknx N3MeHeHuin (Ha ypoBHe CTPOK) MUCMOJ/b3yeTcs
NpoTOKON pennukauuun. Ansa paboTbl Takoin pennnkauum Tpebyercs
ycTaHOBKa YpOoBHSA xypHasia logical.

Mpwn nornyeckoit pennnkauun y cepeepa HeT BblAe/IeHHO posin macTepa
AW PENnsIvKK, YTO MNO3BONSIET OpraHn3oBaTh B TOM YKC/E U
[IByHanpaB/IeHHY0 pennvkaumio.



o)) PROFESSIONAL

Jlornyeckasa pennnkaums Pos{gres

[Ty6nuKytoIIuii cepBep
BbI/laeT U3MEHEeHUs! JaHHbIX IOCTPOUHO B MOPsJKe UX (PUKCALUN
(pertmuiupytotcst kKoMasHApl INSERT, UPDATE, DELETE, TRUNCATE)
BO3MO)KHA HauajibHasi CHHXPOHHU3aLIs
BCer/ia UCIO/Tb3YeTCs CJIOT JIOTUUeCKOW peryIMKalin
napametp wal_level = logical

CepBep MNoOANUCKU

To/IyydaeT U MpUMeHAET U3MEeHEeHUA
6e3 pa36opa, rnepericbiBaHrA U IVIAHWPOBAHUSA — CPA3y BBINTO/IHEHHE
BO3MO>KHBI KOH(bHHKTbI C JIOKAJIbHbIMU JdHHBIMK
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Jlornyeckas pensivkaums Ucnosb3yeT MOAesb «MNyonmKaLms-noanmcKa.
Ha ogHoM cepBepe co3gaertca ny6siukayus, Kotopas MOXeT BKoYaTb PAL,
Tabnuy, ogHoI 6a3bl faHHbIX. [lpyrue cepsepbl MOryT 100MNUCbIBAMbLCS Ha
aTy ny6avkKaLmio: noayyarb Y MPUMEHATb U3MEHEHUS.

Pennuunpyotcs To/IbKO N3MEHEHHble CTPOoKK Tabnuy, (a He kKomaHabl SQL).
KomaHabl DDL He nepepatoTcd; Tabnmupbl-npueMHUKM Ha nognmcunke Hano
co3faBaTb BpPY4YHY0. HO eCTb BO3MOXHOCTb aBTOMaTU4YeCKOoi HavyasibHO
CUHXPOHM3aUUM COAEPXMMOro Tabnuu Npu co3gaHnmn nNoAnUCKM.

TexHnuyeckn nHchopmauuns 06 M3MEHEHHbIX CTPOKaxX U3B/1EKAETCA U
aekoaupyetca u3 nmerouleroca xypHana WAL Ha nyonukytowem cepeepe,
a 3arem nepecbinaercsa npoyeccom wal sender nognucymKy no nNpoToKony
pensivkaumm B dpopmarte, He3aBMCMMOM OT naatdpopmbl U BEpCcUmK cepeepa.
UT06bI 3TO 6bI10 BO3MOXHO, YPOBEHb XYypHasna Ha nyo6/unkytoLem cepeepe
(napametp wal_level) ponxeH 6bITb yCTaHOB/EH B 3HaYeHue logical.

Mpouecc logical replication worker Ha cTopoHe NoANUCKN NPUHUMAET U
NPUMEHSIET U3MEHEeHUS. YTobbI rapaHTUpOBaTh HAAEXHOCTb Nnepeaaydn
(oTcyTCTBME NOTEPL 1 NOBTOPOB), B 06A3aTe/IbHOM NOPSAKE UCMNONb3YeTCA
c/10m sio2u4deckoll persiukayuu (MOXoXuid Ha cnoT prnsnyeckon
penskaumn).

MNpuMeHeHre n3MeHeHNin NPONCXoaAuT 6e3 BbINosIHEHUA KoMaH SQL v
CBAI3aHHbIX C 3TUM HaK/1a4HbIX PacXo40B Ha pa3bop 1 niaHupoBaHue.

C Opyroi CTOpPOHbI, pe3ynbTar BbINO/IHEHUS O4HOW KOMaHabl SQL MOXeT
NpeBpaTUTLCA B MHOXECTBO OAHOCTPOUHbLIX NU3MEHEHWI.

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




Jlornyeckasa pennnkaums po%aﬁ;g

ny6nvkaums noanucka

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

cermeHTbl WAL paGOTaET cermenTbl WAL

OT UMeHU cynep-
nonib3oBarens
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Ha pucyHke: dooHoBbIN npouecc logical replication worker Ha cepBepe-
nognucumnke nony4vyaet nHopmaumio ot ny6ankyoLLero cepsepa u
npuMeHsieT ee. B aTo e Bpemsi cepBep paboTaeT 06bI4HbIM 06pa3oM 1
NPUHUMAET 3arnpocChbl U HA YTEHME, 1 Ha 3amnuchb.



Jlorudyeckasi perinKamusi

Temepb MbI XOTHM HACTPOUTb MEXKAY CepBepaMH JIOTUYECKYIO PEeIIUKAIUI0. [[JIs 9TOr0 HaM ITOHAAOOUTCS JOMOIHUTEIbHAS
uHbOpMaIus B XKypHae.

=> ALTER SYSTEM SET wal_level = logical;
ALTER SYSTEM

student$ sudo pg_ctlcluster 13 main restart
Ha nepBoM cepBepe co3maeM IyOnuKaIuio:

student$ 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 MOAIKUCEIBaeMCs Ha 3Ty Hy6]’II/IKaLII/IIO (OTKJ'IIO‘-IaeM IIepBOHa4YaJIbHOE KOIIKNPOBaHHE 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 TTOAMHUCKYA MOXKHO IIOCMOTPETE B IIPENCTAaBIIEHUN:

| => SELECT * FROM pg_stat_subscription \gx

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

subname test sub

pid 25781

received lsn 0/802A520

2022-12-20 11:29:43.363926+03
2022-12-20 11:29:43.364312+03
0/802A520

2022-12-20 11:29:43.363926+03

last_msg_send_time
last_msg_receipt_time
latest _end 1lsn

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

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

student$ sudo ps -o pid,command --ppid 24975



PID
24977
24978
24979
25408
25565
25566
25567
25781

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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KOHQONUKTbI Posjgres

Pe>xyiMbl uzieHTHU(MUKAIMX J/151 U3SMEeHeHUs U yialieHUst

CTO/OLIBI TTePBUYHOTO K/t0Ua (TI0 YMOTYaHHIO)

CTOMOI[BI YKa3aHHOTO YHUKAIBHOTO nHAeKca ¢ orpannyeHreM NOT NULL
BCE CTOJIOLIBI

6e3 uaeHTUUKAIMHU (10 YMOITYAHUIO [I/Isi CACTEMHOTO KaTasiora)

KoH(MMMKTEI — HapyllleHre OrpaHUYeHU 11eJI0CTHOCTH

pervIMKaLusi MPUOCTaHAB/IMBaeTCs 10 YCTPaHeH!sI KOH(IMKTa BPYUYHYIO

6o ucrpaB/ieHye JaHHbIX,
60 TpoMycK KOH(IUKTYIOLel TpaH3aKLUH

25

BcTtaBka HOBbIX CTPOK NPOUCXOANT AOCTATOYHO NPOCTO. VIHTepecHee
06CTOMT [0 NPU N3MEHEHUSX U yaa/leHUSaX — B 3TOM C/lyyae Hafo Kak-To
noeHTNdruUMpoBaTb CTapyto BEPCUI0 CTPOKK. o ymonyaHuio ans aToro
NCMO/Ib3YKTCA CTONOLbI NEPBUYHOIO KoYa, HO Npu onpeneneHnn tTabnuubl
MOXXHO yKa3aTb 1 apyrne cnocobsl (replica identity): ncnosib3oBarb
YHUKa/IbHbI MHOEKC UN UCNOJ/b30BaTh BCE CTONOLbI. MOXHO BOOGLLE
oTKasarbCA OT NOAAEPXKKN pennkaunm ana HeKOTopbiX Tabnui (no
YMO/TYaHUIO — Tab/mLbl CUCTEMHOIO Katasiora).

[MockonbKy Tabnvubl Ha cepBepe NyonMkauumn 1 cepsepe NoLnuUCKn MoryT
N3MEHATLCA HEe3aBMCUMO ApYr OT Apyra, Npuv BCTaBKe HOBbIX BEPCUI CTPOK
BO3MOXHbl KOH(P/IMKTbI — HapyLLEeHWs1 OrpaHNYEeHNin LesioCTHOCTU. B aToM
C/lydae npouecc NpMMeHeHNs 3anvcein npuocTaHasIMBaeTcsa 4o Tex nop,
NnoKa KOHMNVKT He ByaeT paspeLleH Bpy4YHy. MOXHO nnbo ncnpasutb
[aHHble Ha NoAnucYMKe Tak, YToObl KOHMPIMKT He npoucxoann, Mo
OTMEHUTb MPUMEHEHME YacTun 3anuncen.



KoH(}IHKTHI

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

Ecnu Temeps CTPOKY C TaKUM Ke 3HaUeHHEM IIEPBUYHOTO KJII0Ya BCTABUTH Ha IIEPBOM CEPBEpPE, IIPU €€ IPUMEHEHUN Ha
CTOpPOHE IOANKUCKYU IIPOU30UAET KOHDIUKT.

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

INSERT 0 1

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

INSERT 0 1

ITopmucka He MOXKeT IPUMEHWTh H3MEHEeHHe, PEeIJINKallis OCTaHOBUIACE.

| => 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 CEPBepe ¥ HEMHOTO ITOAOXKAEM...
| => DELETE FROM test WHERE id=4;
| DELETE 1

| => SELECT * FROM test;

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

Pennukaiivsi BO30OHOBUIIACH.

Ecnu pennukanus 6osble He Hy2KHa, Haflo aKKypaTHO YOAJIUTh IOANKCKY — MHaYe Ha MIyOJIMKYIOIeM cepBepe OCTaHEeTCS
OTKPBITHIM PETUIMKAIMOHHEIN CIIOT.

| => DROP SUBSCRIPTION test_sub;

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

pervoHasbHbIi
cepsep

roJiyyeHre ¥ KOHCOMUIaLus

S
[AHHBIX HeCKO/IbKUX (hU/IMAaIoB e

select, insert
update, delete

LeHTpanbHbIi

cepaep [(T[= ]
” cermeHTbl WAL
logical repl.
. worker
select, insert
update, delete logical repl. pervoHastbHbIi
worker cepsep
(M= ] 4>
cermenTbl WAL H
select, insert
wal sender update, delete

—
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PaccMOTpMM HECKO/IbKO 3aad, KOTOPbIe MOXHO PELLNTb C MOMOLLbHO
NOrMYEecKon pennukaunn.

[yCTb MMEKTCA HECKO/bKO PErmMoHasIbHbIX (hNnanos, Kaxablii U3 KOTOPbIX
paboTaeT Ha co6CcTBEHHOM cepBepe PostgreSQL. 3agadva coctonT
B KOHCOMMAALMN YaCcTU JaHHbIX Ha LeHTpasIbHOM CepBepe.

[na pelweHns 3aga4v Ha permoHasibHbIX cepBepax co3garoTcs nyonmkaunm
HeobXoANMbIX AaHHbIX. LieHTpanbHbI cepBep NOANUCLIBAETCA Ha 3TN
nyénunkaumn. NonyyeHHble gaHHble MOXHO obpabaTbiBaTb C MOMOLLbIO
TPUITEPOB Ha CTOPOHE LIeHTPasIbHOro cepsepa (Hanpumep, NpuBoas
AaHHbIe K eguHoOMYy BUAYy).

Takasi e cxema, pa3BepHyTasi Ha060pOT, NO3BOJISIET, HANPUMep,
nepeAaBaTb CNPaBOYHYO MHADOPMALIMIO OT LIeHTPa/IbHOTO cepBepa
PErnoHasIbHbIM.

TexHN4eCKnin acnekT: NOCKO/bKY pensimkaunsa oCHoBaHa Ha nepegade
XypHaUuia yepes c/oT, Mexay cepsepamMy He06X0A4MMO NOCTOSAHHOE
CoejMHeHMe, TakK Kak BO BpeMS paspblBa COeANHEHUN LLeHTPasbHbliA cepBep
BbIHYX/EH COXpaHaTb dpainnbl WAL.

C TOUKM 3pPEHUSA BU3HEC-NOMMKN TaKKe eCTb MHOXECTBO 0COBEHHOCTE,
TPeOBYHLLMX BCECTOPOHHETD N3YUYEHUS. B KAKUX-TO Cyyasix MOXET
OKa3aTbCsi NpoLLe nepeaaBaTh AaHHble NAKETHO Pa3 B onpeaeneHHbIl
MHTEpBasT BPEMEHMW.

Ha nnniocTpaumm: Ha LeHTpasibHOM cepBepe paboTaloT ABa npolecca
npuemMa XypHasioB, N0 OAHOMY Ha Kaxk[yto NOANMUCKY.
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2. OBHOB/IEHVE CEpPBEPOB Pos{gres

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

cTapblii cepsep HOBbI cepsep
— S

select, insert
update, delete

[(I=_ ]

cermeHTbl WAL
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3apaua: o6ecneunTb 06HOB/EHME OCHOBHOI Bepcun cepBepa 6e3
npepbIBaHNsA 06CYXMBAHUS KITMEHTOB.

MocKonbKy Mexay pa3HbIMU OCHOBHbLIMW BEPCUSIMU HET [BOMYHOWA
COBMECTUMOCTU, hmanyeckasi pennnkaums He nomoraet. OfHaKo
normyeckas pensmkaumst 4aet BO3MOXHOCTU A1 peLleHnst 3Toi 3aaaun.

Kak 06bl4HO, TPEOYIOTCS BHELLHNE CPeacTBa AN1Sl NePEK/TOYEeHNS
NoNb3oBaTenen Mexay cepeepamu.

BHauasie co3gaeTcs HOBbIn cepBep C Xxenaemoi Bepcuein PostgreSQL.



o)) PROFESSIONAL

2. OBHOB/IEHVE CEpPBEPOB Pos{gres

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

cTapblii cepsep HOBbI cepsep

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

cermeHTbl WAL
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3arem mMexnay cepBepamn HacTpamBaeTCs fiormyeckas penamkayms Bcex
HeobxoAuMbIX 6a3 1 AaHHble CUHXPOHU3MPYHOTCA. DTO BO3MOXHO Gr1arogaps
TOMY, YTO ANSA NIOTNYECKON pensmkauum He TpebyeTcs ABOMYHOM
COBMECTUMOCTN MeX/y cepBepamMu.
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2. OBHOB/IEHVE CEpPBEPOB Pos{gres

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

HOBbI cepsep
——

select, insert
update, delete

I

cermenTbl WAL
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Mocne 3Toro KAMeHTbl NePEK/IYAOTCS Ha HOBbIV CcepBep, a cTapblii
BbIK/1HOHAETCS.

Ha camom gene npouecc 06HOBNEHUS C MOMOLLbIO TOTMYECKON pennnkaumm
ropasgo 6os1ee CNoXeH 1 COonpsiXXeH Co 3HaYMUTEIbHbIMU TPYAHOCTAMM.
Heckonbko nogpobHee OH paccmaTtpuBaeTcs B kypce DBA2, Tema
«OBHOBNEHME CepBepay.
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3. MacTep-macTep Posgres

KJIacTep, B KOTOPOM
JlaHHbIe MOT'YT U3MEHSTb HECKOJIBKO 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: obecneunTb HaAeXHOe XpaHeHe AaHHbIX Ha HECKOMbKUX
cepBepax C BO3MOXHOCTbIO M3MEHEHUS! AaHHbIX HA 1I060M Yy3nie.

O6blyHas domsnyeckasn penvkaumnsa no3BonseT N3MeHATb AaHHble TObKO
Ha OCHOBHOM cepBepe. Jlornyeckas pennvkaums gaet BO3MOXHOCTb
N3MEHSATb laHHble 0AHOBPEMEHHO Ha HECKOMbKNX cepBepax. Mpun aTom
npuknagHas cuctema Ao/mkHa ObITb MOCTPOEHA TakMm 06pa3om, YTOObI
n3berarb KOHG/IMKTOB NPU N3MEHEHUN aHHbIX B O4HUX U TeX Xe Tabnuuax.
Hanpumep, rapaHTUpoBaTh, YTO pa3Hble CepBepbl paboTatoT C pasHbIMU
ananasoHamu K/ouen.

Hazfo yuntbiBath, YTO CUCTEMA MacTep-MacTep, NOCTPOeHHas Ha
NIOTNYECKOW pennnkauun, He obecnevmBaeT BbINOSIHEHUE TN00a/TbHbIX
pacnpefeneHHblX TpaH3akuuid. Mpu ncnonb3oBaHMM CUHXPOHHO
pennkaunm MoXHO rapaHTUpPoBaTb HAAEXHOCTb, HO HE COrNacoBaHHOCTb
JaHHbIX Mexay cepBepamMu. Kpome Toro, HUKakmx CpeacTs A
aBTomaTtusauum o6paboTky c60eB, NOAKMHOUEHNA UMW YaANEHUSA Y3/10B U3
knactepa v T. n. B PostgreSQL He npefycMOTpeHo — 3TW 3aa4n AODKHbI
pelaTbCa BHELLUHUM CpeAcTBamu,

Ha nnntocTtpaymn: B KOHUrypawumm mactep-mactep Kaxablii U3 cepBepos
cosfaet nyonvkauuio 1 noganncky. Mexay HAMU NPOUCXOANT ABYCTOPOHHNIA
006MeH XypHasibHbIMK 3anncamun. PostgreSQL 13 He no3BosiseT
peasim3oBaTb Takyl pensinkalmo, HoO paHo UK NO34HO 3Ta BO3MOXHOCTb
[0o/mKHa byaeTt noAsuTbeA B Aape (CM. paclumpeHus 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 peruviMKalui OCHOBaH Ha rnepejjaue
)KYPHAJIbHBIX 3aliCell Ha PervivKy 1 WX MpUMeHeH!u!

TPaHCJISALIUS MOTOKa 3anuceit umu ¢aiino WAL
du3nueckas pervinkalusa Co3adeT TOYHYHO KOITHIO
BCero Kiaacrepd

O/THOHAITpaB/IeHHad
TPE6YET ABOHHHOﬁ COBMECTHMMOCTH

Jlornueckasi pervivkaiiysi repefiaeT U3MeHeHHs1 CTPOK
OTJeMbHBIX TabIHI]

pa3HOHarpaB/IeHHast
COBMECTUMOCTb Ha yPOBHE MPOTOKOJIA

32
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[1pakTnKa Pos{gres

1. Hacrpoiite (hr3nuecKyro MOTOKOBYIO PerIMKaL1io
MeXXIy AByMsi CepBepaMU B CUHXPDOHHOM peXXUMe.

2. TIpoBepbTe paboTy pervMKaliu. Yoeaurech, uTo Tpu
OCTaHOBJIEHHOM perivke GUKCALUs He 3aBepIIaeTCsl.

3. BbiBeauTe PeruviiKy u3 peykuMa BOCCTaHOBJIEHUS.
4. Cospgaiite 1Be Tabnuilbl Ha 060MX CcepBepax.

5. HacTpoiiTe T0ruyecKyo peryIMKar|io TepBoii TabmribI
OT OZJHOTO CepBepa K JpyroMy, a BTOpoil — B 00paTHYI0 CTOPOHY.

6. IIpoBephTe paboTy perMKaIi.

33

1. [lna 3TOro Ha MacTtepe ycTaHOBUTE napameTpsbl:
- synchronous_commit = on,
- synchronous_standby _names = 'replica’,

a Ha pennuke B dpaiine postgresqgl.auto.conf B napametp primary_conninfo
nob6asbTe «application_name=replica».



1. ®u3uyeckKasi IOTOKOBast permiukKanusi B CHHXPOHHOM pezxumMe

KiiouoMm -R He mone3yemcsi, chopMupyeM postgresqgl.auto.conf BpyuHylo, Tak KaK TpeOyOTCS HeCTaHAapTHbIe 3HAYEHHUSI TapaMeTPOB.
student$ pg_basebackup --pgdata=/home/student/basebackup

VGezxpmaeMcsi, 4TO BTOPOI CEPBEP OCTAHOBJIEH, U BHIKJIAABIBAEM PE3EPBHYIO KOIIHIO:

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

HacTpauBaeM ¥ 3allyCKaeM PeIIUKY:

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$ 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 GU3UIECKOH PEIUTHKAIUHA

student$ 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 i
pid | 43755

usesysid | 16384

usename | student

application_name | replica

client_addr |

client_hostname |

client_port | -1

backend_start | 2022-12-20 11:32:16.822379+03
backend_xmin |

state | streaming

sent_lsn | 0/1401A668

write_lsn | ©6/1401A668

flush_1lsn | 0/1401A668

replay_lsn | ©6/1401A668

write lag | 00:00:00.00015

flush_lag | 00:00:00.002116

replay lag | 00:00:00.002282
sync_priority |1

sync_state | sync

reply_time | 2022-12-20 11:32:19.862988+03

sync_state: sync roBOpuUT o TOM, YTO peNIuKanus paboTaeT B CHHXPOHHOM PEXKUME.
student$ psql -p 5433

| => \c replica_overview

| You are now connected to database "replica_overview" as user "student".
| => 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;

q)I/IKCaLIPU[ KOET IIOSABJIEHU S CHHXpOHHOﬂ PEenIuKHU.
student$ sudo pg_ctlcluster 13 replica start
COMMIT

student$ psql -p 5433 -d replica_overview

| => SELECT * FROM t;

n

1
2
(2 rows)

3. OKOHYaHHE BOCCTAHOBJICHHSI

student$ sudo pg_ctlcluster 13 replica promote

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

ALTER SYSTEM

student$ sudo pg_ctlcluster 13 main reload

4. TaGauIbI IJIsi IPOBEPKH JIOTHYECKOH pPelUIHKAIlHHA

=> 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 perInKauuu

=> 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$ psql -d replica_overview

=> CREATE PUBLICATION a_pub FOR TABLE a;
CREATE PUBLICATION

student$ 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 JIOTHYECKOH PeIlIHKAIlHH

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

id

1
(1 row)



| => INSERT INTO b VALUES ('Pa3');
| INSERT @ 1

=> SELECT * FROM b;

Ypanum HeHyHbIe Gojlee MOAMUCKH:
=> 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



