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Jlornyeckasa pennnkaums Pos{gres

[Ty6nuKyrommumii cepBep
YUTaeT COOCTBEHHEIE JKYPHaJ/IbHBbIE 3aIlTiCH

AEKOAHPYET UX B U3MEHEHHS CTPOK JdaHHBIX
OTIIpaBJIAE€T IIOATIMCUHNKaM

CepBep-TIoAIUCYrK

IM0JIy4a€eT 3alliCH 13 II0TOKA PEeIviIMKalln
MNpUMeHAET U3MEHEHHUA K CBOUM Ta6J'II/IL[aM

OcobeHHOCTH

MyO/IMKALIMS-TIOATIMCKA: TIOTOK JJaHHBIX BO3MOXKeH B 00e CTOPOHBI
TpebyeTcsi COBMECTUMOCTh Ha YPOBHE MTPOTOKOJIa
BO3MO’KHa BLIOOPOYHAs perTUKALIMS OT/e/IbHBIX TabmuL]

Mpwu dom3nueckoii pennnkaumm TosbKo oauH cepBep (MacTep) BbINOTHAET
N3MEHEHWSI U TeHEPUPYET XYPHasTbHble 3anucu. OcTasibHble CEpPBEPDI
(PenMKKN) TONbKO YNTAKOT XYPHa/TbHbIE 3anucK MacTepa U NPUMEHSIIOT UX.

Mpwn nornyeckor penavkaunm Bce cepeepbl paboTtalT B 00bIYHOM pexnme,
MOTYT NU3MEHSATb AaHHble U TeHepupoBaTb COOCTBEHHbIE XXYPHa/IbHbIe
3anucu. J1toboi cepBep MOXET My6/1uKOBamb CBOU U3MEHEHMS, a apyrme —
roonuckbiBamasCs Ha HUX. Mpyn 3TOM OAUH U TOT XXe CepBeP MOXET Kak
ny6/nMKoBaTb N3MEHEHUS, Tak U MNOANMCLIBATLCA Ha Apyrue. 3T0 NO3BOASET
opraHn3oBaTb MPOWN3BO/IbHbIE MOTOKM AAHHbIX MeXay cepBepamMu.

[My6NUKYOLWNIA cepBep YMTAEeT COBCTBEHHbIE XXYpPHasIbHbIE 3anncu, HO
nepecbiiaet nx NognucyMkam He B UICXOAHOM BuAe (Kak npu pusnyeckom
pennukauun), a npeasapuTenibHO AEKOANPYET UX B «1OTNYECKNIA»,
He3aBMCUMbI OT nnaTdpopmbl 1 Bepcumn PostgreSQL Bug. Noatomy a1
NIOTMYECKO pennkaunum obbIYHO He HY)XXKHa ABONYHasi COBMECTUMOCTb,
pennvka Ao/mkHa NnLb NOHUMAaTb NPOTOKON penankaumn. Takke MOXHO
nosy4yarb U NPUMEHATb N3MEHEHUSA HE BCEX OOBLEKTOB, a TO/IbKO OTAE/bHbIX
Tabnuy,

https://postgrespro.ru/docs/postgresagl/16/logical-replication
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Jlornyeckasa pennnkaums Pos{gres

ny6nukytoLmii

cepBe nnm ero noanucymk
pBep usnyeckan

pennvka -
select, insert |;i % logical replication ’:Z % select, insert
update, delete wal sender | ‘ worker update, delete

cermeHTbl WAL cermeHTbl WAL

Ha ny6nukytowem cepaepe npouecc wal_sender popMupyeT XypHasibHble
3anuncu, oTpaxarowme n3aMeHeHus B Ny6siMkyemblx faHHbIX, a 0OHOBbIN
npouecc logical replication worker Ha cepsepe-noanucyvke nony4vyaet
NMHbopmauuio oT Nyo6/MKyOLLEro cepeepa u NPUMEHSIET ee.

[MoAnMCUYNK MOXET NoslydaTb U3MEHEHUS He TO/IbKO Harnpsmyto

C Ny6nMKyOLLEro cepBepa, HO 1 ¢ ero hnsanveckon pennnkn. B atom
Cnyyae OTnpaBKy M3MEHEHWIA NOANUCUYMKY BbINOMHAET npouecc wal_sender
domsnyeckon pennnkn. Takasa cxema paboTbl NonesHa 4151 yMeHbLUeHns
Harpy3sku Ha nyo6mKyoLWnii cepsep.

https://postgrespro.ru/docs/postgresql/16/logical-replication-publication
https://postagrespro.ru/docs/postgresal/16/logical-replication-subscription
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My6nkaumm n NoANUCKu Posigres

[Tybnukarust

BKJ/TFOUAeT OfIHY M/IM HeCKOJIbKO Tab/Iui] 6a3bl JaHHBIX

MOYXHO yKa3aThb CTOJIOLbI U (GUIBTP /IS CTPOK

obpabatbiBaet koMaHAbl INSERT, UPDATE, DELETE, TRUNCATE
BbIJJaeT U3MEHEeHHsI [TIOCTPOYHO T10c/Ie (PUKCALMK TPaH3aKLUH
WCTIOJ/IB3YeT CJIOT JIOTUYeCKOU PeruIhKariu

IToamnucka

MoJ/iydaeT v rpuMeHsdeT U3MeHEeHHA

BO3MO)KHA Haua/IbHasi CHHXPOHHU3ALIUSA

6e3 pa3bopa, mepervchiBaHUs U T/IAHUPOBAHUST — CpPa3y BBINIOJTHEHHE
BO3MO>KHBI KOHCl)I[I/IKTbI C JIOKaJIbHBIMU JaHHBIMH

Jlornueckast pennvkaums UCnonb3yeT MofeNb «Nyonmnkaumsa-noanmcka.

Ha ogHoM cepBepe co3gaeTtcs rnybsiukayusi, KoTopas MOXET BK/IoYaTb pPAg,
Tabnuy, ogHoit 6a3bl gaHHbIX. HaunHasa ¢ Bepcun 15 MOXHO ony6/MkoBaTtb
TO/IbKO YaCTb AaHHbIX Tabnumupl: yka3aTb Habop cToNOLO0B 1 3a4aTb YC/10BUE
domnbTpaunn ans CTpok. pyrne cepeepbl MOTyT r100MNUCKLIBAMbBCS Ha 3Ty
Nyo6nvKauuio: noayyarb U NPUMEHSTb U3MEHEHUS.

Pennuumnpyrotcs To/IbKO U3MeHeHHble CTPOoKKN Tabnuy, (a He komaHabl SQL).
KomaHgp! DDL He nepegatoTcs; Tabnmupbl-npueMHUKM Ha Noanunucynke Haao
co3faBaTb BpPYyYHY0. HO eCTb BO3MOXHOCTb aBTOMAaTUYECKOM HavaslbHOW
CYHXPOHM3aLUUN COAEPXMMOro Tabnmu, Npu co3gaHnm NoAnNUCKu.

Mocne ukcaymm TpaH3akuum nHhopmMaums 0 CTpokax, KOTopble OHa
n3MeHwuna, nisnekaertca ns sanvcein WAL Ha cepBepe nybnunkauum — arta
npoueaypa HasblBaeTcs sio2uyeckum oekoduposaHuem. CHopMUpoBaHHbIe
COO0OLLEeHMSA Nepeckl/1alTca NOANUCKE Mo NPOTOKO/Y pennkamm

B (hopmate, He3aBMCMMOM OT NaTopMbl U BEpCUM cepBepa.

MpyMeHeHne N3MeHeHu A NPoUCXoanT 6e3 BbINOSIHEHMS KoMaHg SQL

1 CBSI3aHHbIX C 3TMM HaK/aAHbIX PAcXof0B Ha pa3bop v NnaHMpoBaHue.
C Apyroii CTOpPOHbI, pe3y/bTaT BbINO/IHEHNSI 0AHOM KoMaHabl SQL MoxeT
NPeBPaTUTLCS B MHOXECTBO OfJHOCTPOUYHbIX U3MEHEHWIA.

https://postgrespro.ru/docs/postgresagl/16/loqgical-replication
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YpOBHU XypHasia Pos{gres

[Tapametp wal_level

minimal < replica < logical
BOCCTAHOBJIEHUE BOCCTaHOBJIEHUE BOCCTaHOBJIEHUE
rocsie coost rocsie coos riocse coos
BOCCTaHOB/IEHUE BOCCTaHOB/IEHUE
13 pe3epBHOM KOIIHH, 13 pe3epBHOM KOIHH,
peruIHKaIis peruIiKaLs
JIOTUYeCKast
peruIiKaLs

UT0ObI NyO6NKYOLLNIA cepBep CMOr CPOPMUPOBAaTbL COOOLLIEHNS

00 N3MeHeHnsxX Ha ypoBHe Tab/InYHbIX CTPOK, B XXypHas1 HeobxoanumMo
nomewiaTtb AOMOMHUTENBHYIO MHbOpMaLUMIo, B YaCTHOCTU MAEHTUdIMKATOPSDI
3aTparvBaeMbix Npy penankauum cTpok U coobLeHnst 0 pakTax M3MEHEHUS
onpeaeneHnin Tabnuu 1 TUNOB AaHHbIX. DTO NO3BOSAET NOAMUCYNKY

B IIOGOM MOMEHT 3HaTb CTPYKTYpPY OOBbEKTOB, y4aCTBYHOLLMX B PENIMKauun.

Takol paclMpeHHbI YpoBeHb XypHana HasbiBaeTcs logical. Nockonbky no
YMO/THaHUIO NCNOJb3yeTCsi YPOBEHbD replica, A5t NorMyeckon pensmkaumnm
noTpebyeTtca U3MeHUTb 3HadYeHne napameTpa wal_level Ha ny6nukyrowem
cepsepe.

https://postgrespro.ru/docs/postgresgl/16/protocol-logical-replication#PROT
OCOL-LOGICAL-MESSAGES-FLOW
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JlornyecKas perKanus

IIycTh Ha IEPBOM CEpBEpPe MMeeTCsI Ta6INIIA:

=> CREATE DATABASE replica_overview_logical_dba;

CREATE DATABASE

=> \c replica_overview_logical_dba

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

CREATE TABLE

CKJIOHHPYeM KJIacTep C IIOMOIIbI0 aBTOHOMHOM KOIIMH, KaK MBI Ziesiajid B TeMe «0630p GH3N4YeCKOoU pelIMKalliu», HO KOMaH/ie
pg_basebackup He 6y/eM nlepefiaBaTh KJIH0Y -R, IOCKOJIBKY HaM ITIOTPe6yeTCst He3aBUCHMBII CepBep, a He peIlIkKa.

student$ rm -rf /home/student/tmp/backup

student$ pg_basebackup --pgdata=/home/student/tmp/backup --checkpoint=fast
Ecsiz BTOpO# cepBep paboTaeT, 0CTAHOBUM €TO.

student$ sudo pg_ctlcluster 16 replica stop

Cluster is not running.

IlepeMelriaeM pe3epBHYI0 KOIIHIO B KaTaJIOT JaHHBIX BTOPOTO CEpBepa, IIOMeHsB BiIafiesIbIia $aiiios:
student$ sudo rm -rf /var/lib/postgresql/16/replica

student$ sudo mv /home/student/tmp/backup /var/lib/postgresql/16/replica
student$ sudo chown -R postgres: /var/lib/postgresql/16/replica

3aryckaeM BTOPOU cepBep:

student$ sudo pg_ctlcluster 16 replica start

[loJsryynJIy 1Ba He3aBUCHUMEIX CepBepa, Ha KaXK/[OM M3 HUX eCTh ITycTas TabuuIa test. [o6aBUM B Ta6GJIHILy Ha IIEpBOM cepBepe
T1apy CTPOK:

=> INSERT INTO test VALUES (1, 'Pa3'), (2, '@iBa‘');
INSERT 0 2

Telrepb MbI XOTHM HaCTPOUTE MEXK/Y CepBepaMH JIOTHYECKYI0 PeIUIHKALIHIO. [IIsI 3TOT0 ITOHA[0GHTCS AOIOTHUTEIbHAS
nHbOpPMAIIHA B )KypHaJIe IIyO/IMKYIOIIETo CepBepa:

=> ALTER SYSTEM SET wal_level = logical;
ALTER SYSTEM

student$ sudo pg_ctlcluster 16 main restart
Ha repBOM cepBepe co3faeM IIyOIHKAIHIO:

student$ psql -d replica_overview_logical_dba
=> CREATE PUBLICATION test_pub FOR TABLE test;
CREATE PUBLICATION

=> \dRp+

Publication test pub
Owner | All tables | Inserts | Updates | Deletes | Truncates | Via root
--------- L T e L T T T T TSI Aoy
student | f | t | t | t | t | f
Tables:
"public.test"

Ha BTOpOM cepBepe ITOAMKUCEIBAEMCS Ha 3TY ITyGIHKAIIHIO:
student$ psql -p 5433 -d replica_overview_logical_dba

=> CREATE SUBSCRIPTION test_sub
CONNECTION 'port=5432 user=student dbname=replica_overview_logical_dba'
PUBLICATION test_pub;



IIpoBepsieM PeIUIHKAIIHIO:

=> INSERT INTO test VALUES (3,

INSERT 0 1

| => SELECT * FROM test;

id |

descr

(3 rows)

NOTICE: <created replication slot "test sub" on publisher
CREATE SUBSCRIPTION
| => \dRs
List of subscriptions
Name | Owner | Enabled | Publication
---------- R e T
test sub | student | t | {test pub}
(1 row)

"Tpu');

CocTosiHHE TIOAIIMCKU MOXKHO IIOCMOTPETH B IIpe/ICTaBJIEHUU!

| => SELECT * FROM pg_stat_subscription \gx

subid
pid

relid

-[ RECORD 1 ]---------
subname
leader_pid

received lsn
last msg send time
last msg receipt time
latest_end_1sn
latest_end_time

+
|
I
I
I
I
|
I
I
I
I

24578
test sub
26751

0/30042B8
2025-06-23 23:28:44.629244+03
2025-06-23 23:28:44.640017+03
0/30042B8
2025-06-23 23:28:44.629244+03

K nporeccaMm cepBepa-nofucynka gobasusics logical replication worker (ero HoMep ykasaH B pg_stat_subscription.pid):

student$ ps -o pid,command --ppid 26446

PID
26447
26448
26451
26452
26453
26718
26751

COMMAND

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

16/replica:
16/replica:
16/replica:
16/replica:
16/replica:
16/replica:
16/replica:

checkpointer

background writer

walwriter

autovacuum launcher

logical replication launcher

student replica overview logical dba [local] idle
logical replication apply worker for subscription 24578
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KOHQuNUKTbI Posjgres

Pe>xyiMbl uzieHTU(hUKAIMW JJ/151 U3BMEeHeHUs U yiaieHUst

CTOJIOLIBI TIEPBUYHOTO KJTi0Ya (110 YMOJTYaHUIO)

CTOJIOLIBI YKAa3aHHOTO YHUKAIBHOTO MH/eKca ¢ orpanndenreM NOT NULL
BCE CTOJIOI[BI

6e3 upeHTUUKAIMH (TT0 YMOJTUAHUIO /i CUCTEMHOTO KaTasiora)

KoH(MIUKTEI — HapylleHre OrpaHAuYeHUH 11eJI0CTHOCTU

perIMKaLysi IPUOCTaHaB/IMBAeTCs 10 yCTPaHeHUs KOH(IMKTa BPYUHYHO

BcTaBKka HOBbIX CTPOK NPOMCXOAUT AOCTATOYHO NPOCTO. VIHTepecHee
06CTOMT Aer0 NPy U3MEHEHUAX U YAa/IEHNSAX — B 3TOM C/lydae Hafo Kak-To
noeHTMuMpoBaTb CTapyto BEPCUIO CTPOKK. 1o yMoNnyaHuio ansa atoro
MCNONb3YIOTCA CTONOLbI NEPBUYHOIO K/OUa, HO Npu onpeaeneHnmn Tabnuybl
MOXHO yKa3aTb 1 apyrme cnocobsl (replica identity): ncnonb3oBatb
YHUKa/TbHbIA UHOEKC U UCMOb30BaTb BCe CTONOLbI. MOXHO BoOOLLe
oTKasarbCs OT NOALEPXKN pennukaumm Ans HekoTopbix Tabnuy, (no
YMOJTHaHUIO He peniMumpyoTcs Tabanuybl CACTEMHOTO Katasora).

[MockonbKy Tabnumubl Ha cepBepe NyonMkaunumn n cepeepe NognUCKN MoryT
N3MEHATLCA He3aBUCMMO ApYr OT Apyra, Npu BCTaBKe HOBbIX BEPCUIA CTPOK
BO3MOXHbl KOHQ/TIUKTbI — HapyLleHUs orpaHu4yeHuin LenocTHOCTU. B aTom
Cnyyae npotecc NnpuMeHeHNs 3annucein NnpnoctTaHasIMBaeTCA 40 Tex nop,
noka KOHMNKT He ByaeT pa3peLleH BPYUHYHO.

https://postgrespro.ru/docs/postgresqgl/16/sql-altertable
https://postgrespro.ru/docs/postgresqgl/16/loqgical-replication-conflicts
https://postgrespro.ru/docs/postgresal/16/sql-altersubscription
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KoH}IHKTBI

JlokasbHble H3MEHEHUs Ha ITO/IIUCUMKe He 3alIpelfaloTcsl. BcTaBUM CTPOKY B TaGJIMITY Ha BTOPOM CepBepe:
| => INSERT INTO test VALUES (4, 'Yetbipe (nokanbHo)');

| INSERT 0 1

Eciiu Tellephb CTPOKY C TAKKUM >Ke 3HaueHHeM I1epBUYHOI0 KJII0Ua BCTaBUTh Ha ITyOJIMKYIOIeM cepBepe, IIPH ee IIPIMeHeHHH Ha
CTOpPOHE MOJIIMCKH IIPOU30HIeT KOHQIIHKT.

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

INSERT 0 1

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

INSERT 0 1

ITopmrcKa He MOKET IPUMEHHUTL H3SMeHeHHe, PeI/IMKaIlia 0CTaHOBUJIACh.

| => SELECT * FROM pg_stat_subscription \gx

-[ RECORD 1 J-------cmdmmmmmaman
subid 24578
subname test sub
pid

leader pid

relid

received lsn

last msg _send time
last_msg_receipt_time
latest_end_1sn
latest _end time

- 4

| => SELECT * FROM test;

id | descr
mmeedbec e ccecmccmmc oo
1 | Pa3
2 | bOea
3 | Tpu
4 | YeTbipe (N0KanbHO)
(4 rows)

UT06HI pa3pellinTh KOHQPJIMKT, yIaJIUM CTPOKY Ha BTOPOM CepBepe X HEMHOTO ITO0)K/EM...
| => DELETE FROM test WHERE id=4;

| DELETE 1

| => SELECT * FROM test;

id | descr

(5 rows)

Perutukarnysi B0306HOBMJIACH.

ViajaeHHe MOAIHCKH

Eciu perInKanus 60JIbIIIE HE HY’KHAa, Ha/l0 aKKypaTHO yAa/JIUTh IIOAIINCKY — HHa4Ye Ha Hy6JII/IKy}OIlIeM cepBepe OCTaHeTCda
OTKPBITHIM peHﬂHKaHHOHHLIﬁ CJIOT.

| => DROP SUBSCRIPTION test_sub;

NOTICE: dropped replication slot "test sub" on publisher
DROP SUBSCRIPTION
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OrpaHnveHuns Pos{gres

He penmuumpyrorcs

KoMaH 16l DDL
3HAUeHUSsI TI0C/IeI0BaTe/IbHOCTEH
6osbitie 06beKTHI (10)

M3MeHeHHs T1pe/iCTaB/IeH|H, MaTepHa/TM30BaHHbIX TIPe/ICTaB/IeHNI 1
BHEILIIHUX Ta0/IuI]

He nogpepxuBarorcs

aBTOMaTHyecKoe paspellieHre KOH(IUKTOB

10

Jlornyeckaa pennmkaymsa nMeeT 40BO/IbHO MHOTO OrpaHI/ILIeHI/II\/II.

He pennuuupyroTca komaHabl DDL — Bce n3MeHeHusa cxemMbl JaHHbIX Ha0
NepeHoOCUTb BPYUHYIO.

PennmumpoBaTbCa MOryT TOMIbKO 06blUYHblE 6a30Bble Tab/LbI

N CeKUMOHNPOBaHHbIe TabnmMLpbl. TO eCTb He/b3a PenINLMPOBaTh
OTHOLLIEHUS1 IPYTOro Poaa, TakMe Kak NnpeacTaB/eHusl, MaTeprasim3oBaHHble
npeacTaBeHns 1 BHeLWHWe Tabnuubl.

He pennivumpytotca 3Ha4yeHus nocsefoBaTesibHOCTEN. ITO O3HAYaer,

4TO ec/in cepeep-NoAnMCcUYMK f06aBNAET CTPOKM B TabNuULy C CypporaTHbIM
YHUKa/IbHbIM K/1HOHOM, 4J151 KOTOPOM HacTpoeHa peninkauns, BO3MOXHbI
KOHJO/IMKTbI. KOH(PNIMKTOB MOXHO M36exaTb, BblAeNnasa ABYyM cepBepam
pasHble gMana3oHbl 3Ha4eHnii nocnefoBaTe/ibHOCTEN, UM UCNONb3YA
BMECTO HMX YHUBEpCasibHble YHUKasIbHble ngeHtndgukaropsl (UUID).

HeT BO3MOXHOCTM aBTOMAaTUYECKOro pa3peLleHmnsi KOHO/INKTOB.
3TN orpaHNyYeHnNs yMeHbLIAKT MPUMEHUMOCTb JTIOrTMYECKO pensinkaumn.
https://postgrespro.ru/docs/postgresagl/16/loqgical-replication-restrictions
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OC0bBEHHOCTH Pos}gres

CcpU104Has 11e710CTHOCTh

st TRUNCATE Hy>KHO BK/TIOYATh B MyO/IMKALIAIO BCE TaO/HIIbI,
Ha KOTOphIe CChLIal0TCs BHEIIIHHE K/THOUU

Hy>KHO MOCTOsIHHOE CoejiHeHUe

HEeaKTUBHBIM CJIOT NPENATCTBYET yAaleHuI0 cermeHToB WAL
U y/lepXKUBaeT FOPU30HT OUUCTKU

MoryT BbI3BaTh NIPOOJIEMBI

MdCCOBbI€ U3MEHEHUSA JdHHbIX
HN3MeHeHUs, CAe/ldHHbIe JOJITMMH TPaH3dKIIUAMUA

11

[na npaBunbHon pennukaunn komaHgbl TRUNCATE Hy)XHO BK/toYaTb
B TY e ny6svkaunio Bce Tabnmupbl, Y KOTOPbIX BHELLHME K/THOUM CCbINakTCA
Ha onycToLllaemyt Tabnuy.

CoepguHeHve mexay cepsepamMu nyo6nvkauum u noAnUCcKN AO/HKHO ObIThb
A0CTaTO4YHO CTabubHbIM. [pKn paspbiBe CNOT penivkauum CTaHOBUTCA
HeaKTMBHbLIM N CepBep BbIHYXAEH XpaHUTbL cerMmeHTbl WAL A0 MOMeHTa
BOCCTaHOB/IEHNA COeANHEHUSA. HeaKTUBHbIN CNOT Takxe yaepxnBaeT
FOPU3OHT OUYMCTKMN.

3MeHeHMs pennuumpyroTcs NOCTPOYHO, MO3TOMY BbINO/IHEHNE HA
ny6nukytoLlem cepBepe komaHabl SQL, 3aTparmBatoLLeil MHOTO CTPOK,
NpuBeAET K NOBbILIEHHOWN Harpy3ke Ha NoAMNMCHKK.

KoHdourypauus no ymonyaHuio He 04eHb XOPOLLIO CNpaBAseTcs ¢ AONTUMN
TpaH3aKUnAMM — OHWU YBENNYMBAKOT Harpy3ky Ha ny6/uKyowmin cepeep,
MOCKO/bKY My6nukaunsa nepegaeT n3MeHeHUs ToIbKo noce gomkcauunm
TpaH3akuuu. MapameTp NOANUCKN streaming NO3BOISET CrNaanTb
Npo6nemMy: noAnucka MoXeT noslydyaTb N3MEHEHNSA CTPOK 6e3 3a4epPXKK

N N0 Hakan/MBaTb UX BO BpEMEHHOM (paitsie, NMbo cpasy Xe NPUMEHSATD,
€eCc/In ecTb CBOOOAHbLIM OOHOBbLIV Npouecc.
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1. KoHCconnpaunsa Posigres

pernoHasbHbli
cepsep

roJiyyeHre ¥ KOHCO/MUalust

S
[JAHHBIX HEeCKOJIBKUX (PUTHA/IOB e

select, insert
update, delete

LeHTpasIbHbIi

cepsep
> < cermeHTbl WAL
logical repl.
select, insert worker
update, delete Togical rep. N
worker o
=1
cermeHThl WAL -
select, insert
wal sender update, delete
[]
cermMeHTbl WAL 12

PaccMOTpMM HECKO/bKO 3aad, KOTOPble MOXHO PELUNTb C NOMOLLbHO
NOTMYECKOr pennukaumn,

[yCTb UMEKTCA HECKOIbKO PermoHasibHbIX (hnivanos, Kaxaplil U3 KOTOPbIX
paboTtaeT Ha co6cTBEHHOM cepBepe PostgreSQL. 3agaya coctout
B KOHCOMMAALMN YacTU JaHHbIX Ha LeHTpa/lbHOM cepBepe.

[Ns pelueHns 3afa4n Ha pernoHasibHbIX cepBepax co3aatTcs nyb6mkaunm
Heo6XoANMbIX AaHHbIX. LleHTpanbHbIli cepBep NoAnucbIBaeTCcs Ha 3Tu
nyénvkauun. MNonyyeHHble gaHHble MOXHO 06pabaTbiBaTb C MOMOLLbHO
TPUITEPOB Ha CTOPOHE LIEHTPasIbHOTO cepBepa (Hanpumep, NpuBoas
[aHHbIe K eUHOMY BUAYy).

Takas e cxema, pa3BepHyTasi HA060pPOT, NO3BOJIAET, HANpPUMep,
nepeaasaTb CNPaBOYHY0 MHAIOPMALIMIO OT LIeHTPa/IbHOTo cepBepa
PEernoHasIbHbIM.

C TOYKM 3peHnNsA BU3HEC-NTOMNKM Takke eCTb MHOXECTBO 0COOEHHOCTEW,
Tpebyowmnx BHAMaHKSA. B Kaknx-To cnyyasx MOXET ObITb NpoLye
nepuognyeckn nepefasartb AaHHble B MAKETHOM pexunme.

Ha nnnocTtpauuu: Ha LeHTpasibHOM cepBepe paboTaloT [Ba npolecca
npuemMa XypHasioB, N0 OAHOMY Ha Kaxkyto NMOJNUCKY.



2. OBHOB/IEHNE CepBepPOB Pos{gres

00OHOB/IEHNEe OCHOBHOM BepCcHU
6e3 mpepbIBaHUsS 00CTY>KUBaHUS

cTapblii cepsep HOBGLIN cepBep
select, insert
update, delete

[(T=~ ]

cermeHTbl WAL

13

3apaua: ob6ecneunTb 06HOB/IEHE OCHOBHOI Bepcun cepBepa 6e3
npepbIBaHNA 06CYXNBAHUA KITUEHTOB.

[MOCKO/bKY MeXay pa3HbIMU OCHOBHbIMW BEPCUSIMU HET ABONYHONA
COBMECTUMOCTH, hranyeckas pennukauus He nomoraet. OfHaKo
nornyeckas pensmkaumsi 4aet BO3MOXHOCTU A/151 peLleHnst 3TON 3aaaun.

Kak 06bl4HO, TPEOYOTCS BHELLHNE CPeacTBa /151 NEPEK/THOYEHNS
Nnonb3oBaTesiein Mexay cepeepamu.

BHauasie co3faercs HOBbIi cepBep C Xenaemoii Bepcueit PostgreSQL.
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2. OBHOB/IEHNE CepBepPOB Pos{gres

00OHOB/IEHNEe OCHOBHOM BepCcHU
6e3 mpepbIBaHUsS 00CTY>KUBaHUS

cTapblii cepsep HOBGLIN cepBep

HavanbHasa
CUHXpOHU3aLusa

select, insert |;i % \ | logical repl. J
update, delete wal sender | 14

cermeHTbl WAL

14

3arem mMexay cepBepamMmun HacTpamBaeTCs siormyeckas pensmkayms Bcex
HeobxoAuMbIX 6a3 U AaHHble CMHXPOHU3UPYIOTCA. DTO BO3MOXHO 6narogaps
TOMY, YTO A1 NTOTMYECKO pensiukauumn He TpebyeTcs ABONYHOM
COBMECTUMOCTU MeXy cepBepamu.
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2. OBHOB/IEHNE CepBepPOB Pos{gres

00OHOB/IEHNEe OCHOBHOM BepCcHU
6e3 mpepbIBaHUsS 00CTY>KUBaHUS

HOBbI cepBep
—

select, insert
update, delete

I

cermeHTbl WAL

15

Mocne 3Toro KAMeHTbl NePEK/IYAOTCS Ha HOBbIV cepBep, a cTapblit
BbIK/1HOUYAETCS.

Ha camom gene npouecc 06HOB/IEHUSA C MOMOLLbIO JIOTMYECKO pennkaumm
ropasgo 60osi1ee CNOXeH U CONnpsXXeH Co 3HaYMTeIbHbIMU TPYAHOCTAMM.
Heckonbko nogpobHee OH paccmaTtpuBaeTcs B kypce DBA2, Tema
«O6HOBNEHME CepBepay.
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3. MacTtep-macTtep Posigres

KJIacTep, B KOTOPOM
JlaHHbIe MOT'YT U3MEHSITh HeCKOJIbKO CEpBEPOB

OCHOBHOIi cepeep OCHOBHOI1 cepaep

\ | logical repl.

_ wal sender | ) _
select, insert select, insert
update, delete logical repl. % [ wal sender ] update, delete

worker ¥
]

cermeHTbl WAL cermeHTbl WAL
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3agava: obecneunTb HaAeXHoe XpaHeHne AaHHbIX Ha HECKO/bKUX cepBepax
C BO3MOXHOCTbH 3anucu Ha 1toboM cepBepe (4To Nosie3Ho, Hanpumep, A1
reopacnpeneneHHon cUcTemsl).

[Nnsa peleHns MOXXHO MCNONb30BaTb ABYHaNpaB/iEHHYO peninkauuio,
nepegasas U3AMEHEHNA B OQHUX N TeX Xe Tabnunuax ot o4HOro cepsepa
K Opyromy un obpartHo.

[ByHanpasneHHas penankauusa nossmnacsb B PostgreSQL 16: MOXHO
OLHOBPEMEHHO onyo6nrkoBaTb Tabnunuy 1 NogNUcaTbCA Ha ee U3MEeHeHUs
Ha Apyrom cepsepe.

KoHeuHo, npuknagHas cuctema [o/mkHa 6bITb NOCTPOEHA TakuM 06pas3om,
4TO6bI N36€eratb KOHMINKTOB NPU USMEHEHWUMN AAHHbIX B OHUX U TEX Xe
Tabnmuax. Hanpumep, 1cnosb3oBaTth r106asbHble YHUKa/IbHbIE
naeHTUMKaTOPbI UM TapaHTUPOBATb, UTO pasHble CEPBEPbI paboTatoT

C pa3HbIMK guanasoHamu Knoyei.

Hapo yuuTbiBaTh, UTO CUCTEMA MacTep-MacTep, NOCTPOEHHas Ha
NIOTMYECcKor pennunkauun, He obecneymsaeT cama rno cebe BbINONIHEHNE
rnobanbHbIX pacnpeneneHHblX TpaH3akunin 1, cregoBaTesibHo,
corniacoBaHHOCTb AaHHbIX Mexay cepBepaMn. Kpome Toro, HUKakumx
CpeacTB Ana aBTomaTtmsaunm o6paboTkm c60eB, MOAKIHUEHUA U
yoasnieHua y3noB 13 Knactepa u T. n. B PostgreSQL He npeayCMOTPEHO —
3TV 3a4a4n OOKHbI pellaTbCA BHELLHUM CpeacTBaMu.
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Toru Posygres

Jlornueckasi pervidkaiusi repeiaeT U3MeHeHUsI CTPOK
OTZe/IbHBIX Ta0JIHI]

Pa3HOHAaIrIpaB/eHHad

COBMEeCTMMOCTh Ha YPOBHE MPOTOKOJIa
Mopenb my6aMKaiyss — MOATHCUMK

CJIe,Z[yET YUHUTBIBATh UMeEoIIreCcsd OorpaHniyeHud

17



[1pakTuka Pogga’?ég

1. HactpoiiTe TOruueckyr0 perviKalyio MPOU3BOILHOMN TaO/IHIIBI
B [IPYT'YIO Ha TOM JKe CaMOM CepBepe.

2. HactpoiiTe AByHarnpaBieHHYIO JIOTUUeCKYH0 PervIMKalj|uio OHOM
Y TOU >Ke TaOJUI[I Ha /IByX Pa3HbIX cepBepax.

18

1. Ecnn nonpo6oBaTb BbIMOHUTL 00bIYHbIE AeicTBUA, kKomaHaa CREATE
SUBSCRIPTION «noBUCHET». BHUMAaTETbHO U3yuynTe AOKYMeEHTauMIo:

https://postgrespro.ru/docs/postgresqgl/16/sql-createsubscription

2. CKNoHMpyiTe BTOPOI cepBep 13 pe3epBHON KONUK, Kak Obl/10 NoKasaHo
B A€MOHCTpaLuW.

Mpu co3gaHny NOANUCOK Ha 060MX cepBepax yKaxuTe cregyroLimne
napameTpsbl: copy_data = false, origin = none.


https://postgrespro.ru/docs/postgresql/16/sql-createsubscription

1. Perummkanus Ha OfHOM cepBepe

TecToBas TabInIA:
=> CREATE DATABASE replica_overview_logical_dba;
CREATE DATABASE
=> \c replica_overview_logical_dba
You are now connected to database "replica overview logical dba" as user "student".
=> CREATE TABLE test (
id int
)i
CREATE TABLE
Komust 6a3bl ¢ TabIUITei:
=> \c student
You are now connected to database "student" as user "student".
=> CREATE DATABASE replica_overview_logical_dba2 TEMPLATE replica_overview_logical_dba;
CREATE DATABASE
U ycTaHOBUM He0OXOAUMEBIN YPOBEHE JKypHaJsa:
=> ALTER SYSTEM SET wal_level = logical;
ALTER SYSTEM
= \q
student$ sudo pg_ctlcluster 16 main restart
[opxIoyaeMcsi K 6a3aM JaHHBIX:
student$ psql replica_overview_logical_dba
student$ psql replica_overview_logical_dba2
B niepBoii 6a3e co3ma UM IIyOIHKaIU:
=> CREATE PUBLICATION test FOR TABLE test;
CREATE PUBLICATION

Komanza CREATE SUBSCRIPTION 110 yMOJTYaHHUIO CO3/iaeT CJIOT PeIUIMKAIIUY, a JIs 3TOTO JOKHUaeTCs 3aBepIlleHUs BCeX
TpaH3aKI[WH, aKTUBHBIX HA MOMEHT Havajla Co3JaHUs cI10Ta. OGJHOM U3 TAKUX TPaH3aKIIM SIBJIsIeTCS Ta, KOTOPasi BBIIIOIHSIET
xomaHy CREATE SUBSCRIPTION, 4T0 IPUBOAUT K 6€CKOHEUHOMY 0>KU/JaHUIO.

IIpo6yieMa pelraeTcs: CO3ZaHUEM CI0Ta BPYYHYIO U YKasaHHUEeM ero UMeHH IIPH CO3aHUHU ITOTIHCKHE:
=> SELECT pg_create_logical_replication_slot('test_slot', 'pgoutput');

pg create logical replication slot

(test slot,0/2182198)
(1 row)

=> CREATE SUBSCRIPTION test
CONNECTION 'user=student dbname=replica_overview_logical_dba'
PUBLICATION test WITH (slot_name = test_slot, create_slot = false);

| CREATE SUBSCRIPTION

IIpoBepuM:
=> INSERT INTO test SELECT * FROM generate_series(1,100);
INSERT 0 100

| => SELECT count(*) FROM test;



VaaauM my6IHKauio, IOIIHMCKY M BTOPYIO 6a3y JaHHBIX.
=> DROP PUBLICATION test;

DROP PUBLICATION

| => DROP SUBSCRIPTION test;

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

=> DROP DATABASE replica_overview_logical_dba2 (FORCE);

DROP DATABASE

2. IsyHanpasBJIeHHas peIuInKanus

KJioHHpyeM cepBep € IIOMOIITLI0 Pe3ePBHOM KOIIHH:

student$ pg_basebackup --pgdata=/home/student/tmp/backup --checkpoint=fast
V6erkmaeMcsi, 4TO BTOPOI CepBep OCTAHOBJIEH, U BHIKJIAZIBIBAEM Pe3ePBHYI0 KOITHIO:
student$ sudo pg_ctlcluster 16 replica stop

Cluster is not running.

student$ sudo rm -rf /var/lib/postgresql/16/replica

student$ sudo mv /home/student/tmp/backup /var/lib/postgresql/16/replica
student$ sudo chown -R postgres: /var/lib/postgresql/16/replica
3aryckaeM BTOPOH cepBep:

student$ sudo pg_ctlcluster 16 replica start

Basa JaHHBIX C TaGIUIlel U HACTPOIKA YPOBHS )KypHaJIa TaKKe GBLTH CKJIOHUPOBAHBL:
student$ psql -p 5433 replica_overview_logical_dba

| => SHOW wal_level;

wal level
logical
(1 row)

| => SELECT count(*) FROM test;

[Iy6simKyeM TabIuIly Ha 060HX cepBepax:

=> CREATE PUBLICATION test FOR TABLE test;
CREATE PUBLICATION

| => CREATE PUBLICATION test FOR TABLE test;
| CREATE PUBLICATION

TlopmucEIBaeMcs:

=> CREATE SUBSCRIPTION test
CONNECTION 'port=5433 user=student dbname=replica_overview_logical_dba'
PUBLICATION test WITH (copy_data = false, origin = none);

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



=> CREATE SUBSCRIPTION test
CONNECTION 'port=5432 user=student dbname=replica_overview_logical_dba'
PUBLICATION test WITH (copy_data = false, origin = none);

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

HM3MeHsIeM CTPOKH TaGJIHIIbL:
=> UPDATE test SET id = id + 100;

ERROR: cannot update table "test" because it does not have a replica identity and
publishes updates
HINT: To enable updating the table, set REPLICA IDENTITY using ALTER TABLE.

YToGbI N3MEHEHUS U YAaJIeHHs PeILTUIIPOBAJIHCh, HY)KHO 33/IaTh HIeHTHQHUKAITUIO CTPOK. 110 YMOTYaHHUIO CTPOKK
UIeHTUQUIIUPYIOTCS 110 IEPBUYHOMY KIIFOUY.

=> ALTER TABLE test ADD PRIMARY KEY (id);
ALTER TABLE

| => ALTER TABLE test ADD PRIMARY KEY (id);
| ALTER TABLE

HOBTOpHeM IIOIIBITKY:

=> UPDATE test SET id = id + 100;

UPDATE 100

| => UPDATE test SET id = id + 100;

|  UPDATE 100

CMOTpHUM pesysIbTaT:

=> SELECT min(id), max(id) FROM test;

201 | 300
(1 row)

| => SELECT min(id), max(id) FROM test;

201 | 300
(1 row)



