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Mcnonb3oBaHue MaTepuasioB Kypca

HekoMmmepueckoe ncnosib3oBaHne Marepuanos Kypca (npeseHtauuu,
AeMOHCTpaummn) paspeluaeTtcs 6e3 orpaHnyeHnii. Kommepueckoe
MCNOMb30BaHNEe BO3MOXHO TOSIbKO C NMMCbMEHHOIO paspeLleHms KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHWNI B MaTepuabl
Kypca.

OGpaTtHaA cBsi3b
OT3bIBbl, 3aMeYaHns 1 NPeasIOKEHUA HanpasnsnTe No agpecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
NPSAMbIM UM HENPAMBIM, CleunasibHbIM UK CyvYaiHbiM UCMO/Ib30BaHWEM
mMaTepuanos kypca. KomnaHusa Postgres Professional He npegoctasnsaet
Kakux-nnbo rapaHTuii Ha matepuasbl Kypca. MaTepuasbl Kypca
NPeAoCTaBNSTCS Ha OCHOBE NMpuHLUMNa «Kak ecTb» U KoMmnaHusa Postgres
Professional He 06s13aHa NpefoCcTaBNATb CONPOBOXAEHME, NOALEPXKKY,
OGHOB/EHNSA, PaCLUNPEHNS N N3MEHEHNS.
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Jloruueckasi pervivkarys

YpoBHU XKypHaia

[MTy6siuKaiyuu v MoANvMCKA

O6Hapy>keHHe U pa3pelieHre KOHMOIUKTOB

BapI/IaHTbI HCII0J/Ib30BadHKSA PEIVIMKH
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Jlornyeckasa pennvkaums Pos{gres

[Ty6mmKytormii cepBep
yuTaeT C06CTBEHHI)IE JKYPHAJ/IbHbIE 3aIlTNCH

AEKOAUDPYET X B U3MEHEHUS CTPOK JaHHBIX
OTIIPpaBJ/IAET MOAITMCUNKAM

CepBep-TIoANUCYKK

MMoJIy4daeT 3alliCH U3 II0TOKA PEIrvIMKaliiur
TMMpUMEHSET U3MEHEHHS K CBOUM Ta6J'II/IL[aM

OcobeHHOCTH

Ty O/TUKAIUSI-TTOITUCKA: TIOTOK JJAHHBIX BO3MOXKEH B 00e CTOPOHBI
TpebyeTCcsi COBMECTUMOCTh Ha YPOBHE TIPOTOKOJIa
BO3MO)KHA BLIOOPOYHAsT PeTuIMKaIUsl OT/IeTbHBIX Tab/ui]

Mpu dom3nyeckoin pennnkaumm TonbLKo oanH cepeep (MacTep) BbINOMHSAET
N3MEHEHNS U TEHEPUPYET XypHasibHble 3annucu. OcTanbHble CEPBEPDI
(PENNVKN) TONBbKO UNTAKT XYPHA/TbHbIE 3anucK MacTepa U NPUMEHSIIOT UX.

Mpwn nornyeckon penankaunmn Bce cepeepbl padboTatoT B 06bIYHOM pexmnme,
MOTYT U3MEHATb AaHHble U reHepupoBaTb COOCTBEHHbIE XXYpPHasIbHbIE
3anucu. J1to6oin cepBep MOXET r1y6/iukosames CBOV U3MEHEHUS, a Apyrne —
roonuckiBamasCsi Ha HUX. [1py 3TOM OAMH N TOT XXe CepBepP MOXET Kak
Ny6/nMKoBaTb N3MEHEHUS, Tak 1 MOANUCLIBATLCA Ha Apyrue. 3To NO3BONAET
opraHn3oBaTtb MPON3BO/IbHbIE MOTOKN AaHHbIX MEXAY cepBepamu.

[y6NUKYOLWNIA cepBEP YNTAET COOCTBEHHbIE XYPHasIbHbIE 3anmcK, HO
nepecbiiaeT nx NoANMCYMKam He B UICXOAHOM Bue (Kak npu hmnsnyeckom
penavkauun), a npeaBapuTesibHoO AeKOAMPYET UX B «/10TMYECKUIA»,
He3aBMCUMbI OT nnargopmbl 1 Bepcumn PostgreSQL Bua. MNoatomy asis
NIOrMYeCcKom pennnkaunm obbIYHO He HYXXHa ABOMYHAA COBMECTUMOCTb,
pennuka Ao/mKHa NULb MOHUMAaTb NPOTOKO/ pensiMkaunn. Takke MOXHO
nosyyarb N NPUMEHATb N3MEHEHNA HEe BCEX 0OBEKTOB, a TONIbKO OTAE/bHbIX
Tabnuy,

https://postgrespro.ru/docs/postgresqgl/16/logical-replication
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Jlornyeckasa pennvkaums Pos{gres

nyGAnKyoLwmin

nnm ero noanucyunk
cepse,
pBep husnyeckasn

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

cermeHTbl WAL cermenTbl WAL

Ha ny6nvkytowem cepaepe npouecc wal_sender qoopMupyeT XypHasibHble
3anuncu, oTpaxarowme n3MeHeHus B Ny6/iMKyemblX AaHHbIX, a OOHOBbIN
npouecc logical replication worker Ha cepBepe-nognucyvke nosyyaet
nHhbopmauuio oT NyGMMKYOLLEro cepepa 1 NPUMEHSIET ee.

[MoANUCYMK MOXET Nosyvyarb U3MEHEHUSA He TOJIbKO Harnpsmyto

C Ny6nMKyLWEro cepBepa, Ho 1 € ero n3nyeckom pennvku. B aTom
Cnyyae oTnpaBKy M3MEHEHWIA NoANUCUYUKY BbINOMHAET npouecc wal_sender
domsnyeckon pennnkn. Takas cxema paboTbl NonesHa g1 yMmeHbLUeHns
Harpy3ku Ha nyo6nvkyoLwunii cepsep.

https://postgrespro.ru/docs/postgresqgl/16/logical-replication-publication
https://postgrespro.ru/docs/postgresql/16/logical-replication-subscription
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[Ty6nmkauum 1 nognmcku Posigres

[Tybnmkarust

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

MOXXHO yKa3aThb CTOJIOIbI ¥ (GUIBTP [I/ISI CTPOK

obpabatbiBaetr koMaHzbl INSERT, UPDATE, DELETE, TRUNCATE
BbIJaeT H3MEHEeHUsI IIOCTPOYHO I10C/Ie (DHUKCALMH TPAH3aKILIUH
HCTIO/IB3YeT CJIOT JIOTUYeCKOU PerMKal[uu

IToamucka

T0o/IydaeT U MpUMEHAET U3MEHeHUA

BO3MO)>XHAd Ha4a/IbHasA CHHXPOHH3allvd

6e3 pa360pa, rneperircbiBaHrA U IVIAHKUPOBAHUA — CPA3y BBINNO/IHEHH €
BO3MO>KHBI KOHd)]'II/IKTI)I C JIOKAJIbHBIMU JaHHBIMH

Nornueckas pennunkaums NCnonb3yeT Mogenb «nyonnkaumsa-noanucka.

Ha ogHoM cepBepe co3gaeTtcs rnybsiukayusi, Kotopas MOXET BK/IoYaTb pPag,
Tabnuu ogHoi 6a3bl AaHHbIX. HaunHasa ¢ Bepcum 15 MOXHO ony6nkoBatb
TO/IbKO YacCTb AaHHbIX Tabnnubl: yKkasatb Habop CToN6L0B 1 3a4aTb YyCNoBME
domneTpaunn ana cTpok. pyrne cepBepbl MOTYT 100nMuUCkIBamMbCs Ha 3Ty
Ny6nMKkaunio: nosy4varb U NPUMEHATb U3MEHEHUS.

Pennuumnpyrotca To/IbKO N3MeHeHHble CTPOoKu Tabnuy, (a He komaHabl SQL).
KomaHabl DDL He nepepatoTcd; Tabnmupbl-npueMHUKM Ha nognmcumnke Hano
co3faBarb BpPy4YHYH. HO eCTb BO3MOXHOCTb aBTOMaTUYEeCKOW HavyaslbHOM
CUHXPOHM3aLUUM COAEPXMMOro Tabnul, Npu cosgaHnmn NOANUCKMK.

Mocne ukcaymm TpaH3akuun nHpopmMaLms 0 CTpoKax, KOTopble OHa
n3MeHuna, nisnekaetca n3 sanucein WAL Ha cepsepe nybnukaumm — ata
npoueaypa HasblBaeTcs sio2udyeckum oekooduposaHueM. ChopMMpoBaHHbIe
COO0OLLIeHMs Nepechb1alTcA NOANUCKE Mo NPOTOKO/Y pennkaymm

B chopmaTte, He3aBUCMMOM OT NaTdpopMbl 1 BEPCUK CepBepa.

MpyMeHeHne n3MeHeHui i NponucxoamT 6e3 BbiNoHEHUS KomaHa, SQL

1 CBSI3aHHbIX C 3TUM HaKNafHbIX PacxofoB Ha pa3dop 1 NNaHNUpPoBaHMeE.
C Apyroii CTOPOHbI, pe3y/ibTaT BbINO/THEHNSI OAHONM KOMaHabl SQL MoxeT
NPEBPATUTLCSA B MHOXECTBO OJIHOCTPOUYHbIX U3MEHEHMWIA.

https://postgrespro.ru/docs/postgresal/16/logical-replication
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YpPOBHU XypHasia Pos{gres

[Tapametp wal_level

minimal < replica < logical
BOCCTAHOBJIEHHE BOCCTAHOBJIEHHE BOCCTAaHOBJIEHHE
riocre cbost niocsie c6ost nocse cbost
BOCCTAHOBJIEHHE BOCCTAHOBJIEHUE
13 pe3epBHOM KOIHH, 13 pe3epBHOM KOIHH,
peruTKaLust peruIMKaLus
Jloruyeckast
peruIMKaLus

UToObl Ny6nKyOLWMKMIA cepBep cmMor coopMMpoBaThb COOOLEHNS

006 M3MeHeHMsX Ha ypoBHE Tab/InYHbIX CTPOK, B XXYpPHas1 Heo6xoaMmo
nomewaTb AOMO/THUTENbHYIO MHGOPMaL MO, B HaCTHOCTU UAEHTUGIMKATOPbI
3aTparmBaemMblix Npu pensinkauumn CTPoK U COObLLEHNS O thakTaX N3MEHEHNS
onpeaeneHnini Tabnuuy, U TUNOB AaHHbIX. DTO NO3BO/SAET NOANMUCHUKY

B ItOO0O MOMEHT 3HaTb CTPYKTYPY 00BHEKTOB, YHaCTBYHOLMX B PeniMkaunn,

Takoli pacluMpeHHbIit ypoBeHb XypHana HasbiBaeTcs logical. Mockonbky no
YMOJTYaHUI0 NCMOMb3YeTcs YpoBeHb replica, Ans nornyeckon pennnkaumm
noTpebyeTcs U3MEHUTbL 3HaYeHne napameTpa wal_level Ha ny6nuKyoLLEeM
cepBepe.

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




Jlorudyeckasi perinKamusi

IlycTh Ha IEPBOM CEPBEPE UMeeTCs Tabiula:

=> 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

CKJIOHUpYeM KJlacTep C IIOMOIIbI0 aBTOHOMHOM KOIMY, KaK MEL fenanu B TeMe «0630p GU3nYeCcKoM penIuKauum», Ho
KoMaHzie pg_basebackup He OymeM nepenaBaTh KiTio4 -R, IIOCKOJIBKY HaM IOTPEOYeTCsT He3aBUCUMEIHA CEPBED, a He
penuka.

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

student$ pg_basebackup --pgdata=/home/student/tmp/backup --checkpoint=fast
Ecnu BTOpo#i cepBep paGoTaeT, OCTAHOBUM €TO0.

student$ sudo pg_ctlcluster 16 replica stop

Cluster is not running.

TepeMeliaeM pe3epBHYIO KOMUIO B KATaJIOT JaHHEIX BTOPOT'0 CepBepa, IOMEeHsIB BiIafienblia (haiios:
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

3amyckaeM BTOPOM CepBeEP:

student$ sudo pg ctlcluster 16 replica start

TMonyuunu gBa He3aBUCUMEIX CepBepa, Ha KaXkKIOM M3 HUX eCThb ITycTas Tabnuiia test. [JobaBuM B TaOIUIy Ha IEPBOM
cepBepe Mapy CTPOK:

=> INSERT INTO test VALUES (1, 'Pa3'), (2, '[iea');
INSERT 0 2

Terneps MBI XOTUM HaCTPOUTh MEXKAY CePBepPaMy JIOTUYECKYI0 PEIUIMKanuio. [IJIs 9TOro moHagoOUTCS HOIOIHUTEIbHAS
uHpopManus B XKXypHase IIyOIUKYIOIIEro cepsepa:

=> ALTER SYSTEM SET wal_level = logical;
ALTER SYSTEM

student$ sudo pg ctlcluster 16 main restart
Ha nepBoM cepBepe co3paeM IyOIUKaLKIO:

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

student | f
Tables:
"public.test"

Ha BTOpPOM CcepBepe MOANUCEBaeMCsI Ha 9Ty IIyOIUKaIIIIO:
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;



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)

ITpoBepsieM pennuKauuio:

=> INSERT INTO test VALUES (3, 'Tpu');
INSERT 0 1

| => SELECT * FROM test;

id | descr

(3 rows)

CocTostHuEe IIOOIMKACKHU MOXKHO IIOCMOTPETE B IIPEACTAaBJICHUN:

| => SELECT * FROM pg_stat_subscription \gx

2025-02-05 10:04:59.651539+03
2025-02-05 10:04:59.6518+03
0/30042B8

2025-02-05 10:04:59.651539+03

last msg send time
last msg receipt time
latest end 1lsn

latest _end_time

-[ RECORD 1 ]--------- I T
subid | 24578
subname | test sub
pid | 26629
leader pid |
relid |
received lsn | 6/30042B8

|

I

I

I

K mpoueccam cepBepa-nognucyuka fobasuics logical replication worker (ero Homep ykasaH B pg_stat subscription.pid):
student$ ps -o pid,command --ppid 26335

PID COMMAND
26336 postgres: 16/replica: checkpointer
26337 postgres: 16/replica: background writer
26340 postgres: 16/replica: walwriter
26341 postgres: 16/replica: autovacuum launcher
26342 postgres: 16/replica: logical replication launcher
26596 postgres: 16/replica: student replica overview logical dba [local] idle
26629 postgres: 16/replica: logical replication apply worker for subscription 24578
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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

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 HE pennumpyoTcsa Tabnmubl 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,
NnokKa KOHMNVKT He ByAeT paspeLleH BPYUYHYIO.

https://postgrespro.ru/docs/postgresgl/16/sqgl-altertable
https://postgrespro.ru/docs/postgresal/16/logical-replication-conflicts
https://postgrespro.ru/docs/postgresqgl/16/sqgl-altersubscription




KoH(}IHKTHI

JlokanbHBEIE U3MEHEHUSs Ha IIONNUCYNKe He 3aIpelanTcs. BctaBuM CTPOKy B TaGJIuIly Ha BTOPOM cepBepe:
| => INSERT INTO test VALUES (4, 'Yetbipe (nokanbHo)');
| INSERT 0 1

Ecnu Temephb CTPOKY C TaKUM Ke 3HaYeHHeM IIEPBUYHOTrO KJII0Ya BCTABUThH Ha NIyOJIUKYIOIIEM CepBepe, IIPU ee IPUMeHeHU!
Ha CTOPOHE MOINUCKU IPON30#iIeT KOHMIUKT.

=> 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 ]--------- T
subid 24578
subname test sub
pid

leader pid

relid

received lsn
last_msg_send_time
last _msg receipt time
latest end 1lsn
latest end time

| => SELECT * FROM test;

id | descr
o

1 | Pa3

2 | DOBa

3 | Tpu

4 | YeTbipe (Nn0KanbHO)
(4 rows)

YT0O6HI pa3pemnTh KOHGIUKT, yAaIuM CTPOKY Ha BTOPOM CEPBEpPEe ¥ HEMHOTO IIO[OXKAEM...
| => DELETE FROM test WHERE id=4;
| DELETE 1

| => SELECT * FROM test;

id | descr
.
1| Pa3
2 | pPBa
3 | Tpu
4 | Yetbipe
5 | MNate
(5 rows)

Pennukanusi BO30OHOBUIIACH.

YnaneHnune moogmuCcKHu

Ecnu pennukKanua GoIbIle He HYy2KHa, HaJO aKKyPATHO YOAJIUTh IIOAIINCKY — HHA4Ye Ha Hy6J'[I/IKyIOH.[eM cepBepe OCTaHEeTCA
OTKPBITBIM peHHI/IKaLII/IOHHLIﬁ CJIOT.

| => DROP SUBSCRIPTION test_sub;

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

He perumuupyrorcs

KoMaH/ 61 DDL
3HaueHUsI TI0C/IeI0BaTeTbHOCTEH
6osbitie 066eKTHI (10)

M3MeHeHHs [TPe/[CTaB/IeHHH, MaTepra/Ii30BaHHbBIX [TPe/CTaBIeHUM 1
BHEIITHUX Ta0/InL]

He niogaeprxuBatoTcs

aBTOMaTHU4eCcKoe paspellieHre KOHQIMKTOB

10

Jlornyeckaa pensimkauyms nMeeT [0BO/IbHO MHOTIO OrpaHMLIeHMVI.

He pennuuupyrotca komaHabl DDL — Bce n3MmeHeHuns cxeMbl JaHHbIX Ha[0
NepeHoCUTb BPYUHYIO.

PennuumnpoBaTbCs MOTyT TO/IbKO 06bIYHbIE 6a30Bble Tabnubl

N CEKUNOHUPOBaHHbIE Tabnuubl. TO eCTb HeNb3s penimumMpoBaTb
OTHOLUEHUA APYroro poga, Takue Kak npefcTtaBneHus, Matepnasin3oBaHHble
npeAcTaB/ieHUs U BHeLHNe Tabnmubl.

He pennmumpytoTca 3Ha4eHUsA nocriefoBares/ibHOCTen. ITO 03HAYaeT,

4TO ec/in cepBep-NoAnNMCUYUK [06aBNAET CTPOKM B TabULy C CypporaTHbIM
YHUKa/IbHbIM K/1HOHOM, 4J/151 KOTOPOM HacTpoeHa pennvkauns, BO3MOXHbI
KOHQO/INKTbI. KOHJU/IMKTOB MOXHO 13bexaTb, BblAenas AByM cepBepam
pasHble guana3oHbl 3Ha4eHu nocneaoBare/ibHOCTEeN, UK NCNOJb3YA
BMECTO HUX YHMUBEpPCaslbHble YHUKasbHble naeHTudmkaropsl (UUID).

HeT BO3MOXHOCTM aBTOMAaTUYECKOro paspeLleHunsi KOHOINKTOB.
3TN orpaHNyYeHnNsa yMeHbLIAT NPUMEHNUMOCTb JTIOTMYECKOW pennkaumn.
https://postgrespro.ru/docs/postgresqgl/16/logical-replication-restrictions
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OC0bEeHHOCTH Posigres

CcblT104yHas 11e71I0CTHOCTh

st TRUNCATE Hy>KHO BK/TIOYATh B MyO/TMKALIWIO BCe TaO/HILIbI,
Ha KOTOpbIe CChL/IalOTCs BHEIITHNE K/THUU

Hy7KHO INOCTOsAHHOE CoeJMHEHME

HEeaKTUBHBIM CJIOT NPENATCTBYeT yAaleHuto cermeHToB WAL
U y/lep)XKuBaeT FOPU30HT OUUCTKU

MoryT BbI3BaTh ITPOOJIEMBI

MacCCOBbIe U3MeHeHHs JaHHbIX
HU3MEHeHUs, CAe/IaHHbIe JOJITMMHU TPaH3dKIUAMUA

11

[Ana npaBunbHoW pennukaumm komaHabl TRUNCATE HyXXHO BK/tO4aTb
B Ty Xe ny6svkauuio Bce 1abnuubl, y KOTOPbIX BHELUHME K/1H04YX CChINalTCA
Ha onycTolaemMyto Tabnuy.

CoeguHeHve mexay cepsepamMu nyo6vkauum u noAnUCKN AO/MKHO ObITb
[0CTaTO4YHO CTabunbHbIM. [pu paspbiBe CNOT pennkaumm CTaHOBUTCS
HeaKTMBHbLIM N cepBep BbIHYXAEH XpaHUTb cermeHTbl WAL [0 MOMEHTa
BOCCTaHOB/IEHNA COeANHEHNS. HeaKTVBHbI CMOT Takxke yaepXxmnsaet
FOPU30OHT OUYUCTKMN.

3MeHeHus pennnuupyoTcs NOCTPOYHO, MO3TOMY BbINO/IHEHME HA
ny6nunkyoLem cepeepe komaHabl SQL, 3aTparvBatoLLel MHOro CTPOK,
NpuBeAET K NOBbILLEHHOW Harpy3ke Ha noAnucUuK.

KoHdurypaumusa no ymonyaHumio He 04eHb XOPOLLIO CnpasBAseTcs ¢ AONTUMN
TpaH3akUnAMM — OHWU YBENNYMBAIOT Harpy3Ky Ha nyo6nukyoLwmii cepsep,
MOCKO/bKY My6nivkaunsa nepegaeT M3MeHeHUs ToMbKo nocnie gomkcaunm
TpaH3akuun. MNapameTp NoanncKn streaming NO3BOISET CrNagnThb
npo6nemMy: noAnucka MoXeT noslyvyaTb U3MEHEHUSA CTPOK 6e3 3a4epXKKn

N NMB0 Hakan/MBaTb UX BO BPEMEHHOM (paitfie, NM60 cpasy e NPUMEHSTD,
€Cc/In ecTb CBO60AHbIN (OOHOBBLIV NpoLecc.
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1. KoHCconnaaunsa 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
[]
cermeHTbl WAL 12

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.

C TOYKM 3peHnNs BU3HEC-/TOMNVIKM Takke eCTb MHOXEeCTBO 0COB6EHHOCTEN,
Tpebylwux BHUMaHUs. B Kakux-To cnydasix MOXeT ObITb MpoLLe
nepuoguyeckn nepegasarb AaHHble B MAKETHOM pexunme.

Ha nnnocTtpauum: Ha LeHTpasibHOM cepBepe paboTaloT ABa npolecca
npUeMa XypHasioB, N0 OAHOMY Ha Kavkayto NMOZMUCKY.



2. OOHOB/IEHNE CEpPBEPOB Posigres

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

cTapblii cepsep HOBGLI cepsep
S S

select, insert
update, delete

[(T=~ ]

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.
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2. OBHOB/IEHVE CEpPBEPOB Pos{gres

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

cTapblii cepsep HOBGLI cepsep

HauanbHas
CUHXPOHM3aLMs
select, insert wal sender | \ | logical repl. J
update, delete 14 worker

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

15

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 OCHOBHOI1 cepaep

\ | logical repl.

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

worker ¥
]

cermMeHTbl WAL cermMeHTbl WAL
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3apaua: 06ecneunTb HafeXHoe XpaHeHne AaHHbIX Ha HECKOMbKUX
cepBepax ¢ BO3MOXHOCTbIO 3an1cK Ha N1to6omM cepBepe (Y4TO MosiesHo,
Hanpumep, Ana reopacnpeaeneHHol cMcTeMbl).

[Nsa pelueHns MOXXHO MCNob30BaTh ABYHArNpaBieHHY0 pennkaunto,
nepegasas U3AMEHEHNA B OAHUX N TeX Xe Tabnuuax ot ogHoro cepsepa
K OpyromMmy 1 obpartHo.

[ByHanpasneHHaa penankauma noasunack B PostgreSQL 16: MOXHO
OLHOBPEMEHHO onyo6nnkoBaTb Tabnmuy 1 NoANUCaTbCA Ha ee U3MEHEeHUs
Ha [pyrom cepsepe.

KoHeuHo, npuknaaHas cuctema [Ao/mkHa 6biTb NOCTPOEHA TakuM 06pas3omMm,
4TOObI N36€eratb KOHIMKTOB NPV U3MEHEHMMN AAHHbIX B OIHUX U TEX Xe
Tabnuuax. Hanpumep, ncnosnb3oBaTh rNobasnbHble YHUKaIbHble
naeHTUhrKaTopbl UM rapaHTUPOBaTb, YTO pasHble CePBEPbI paboTatoT

C pasHbIMU AManasoHamu Kodei.

Hafo yunTbiBaTh, UTO CUCTEMA MacTep-MacTep, NOCTPOEHHasA Ha
NIOTMYECKOW pennkaunn, He obecrneymsaeT cama rno cebe BbINOSIHEHNE
rnob6asbHbIX pacnpeneneHHblX TpaH3akunin n, cnefoBaTesbHo,
COrnacoBaHHOCTb AaHHbIX Mexay cepBepamu. Kpome Toro, HMKakux
CpeAcTB A1 aBToMaru3aumm o6paboTkm cboes, MOAKIHOUEHUSA UMK
yaasnieHnsa y3/10B 13 knactepa u T. n. B PostgreSQL He npeaycMoTpeHo —
3TN 3aa4M LO/MKHbI pellaTbCa BHELHUM CpeAcTBaMu.
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Toru Posigres

Jlornueckasi peryivkalys repefaet U3MeHeHUs CTPOK
OT/le/TbHBIX TaO/IHI]

Pd3HOHAIIPpAB/IEHHAA

COBMECTUMOCTh Ha YPOBHE MPOTOKO/1a
Mogenb mybavKaryst — TMOIACUHUK

CneznyeT yuuTbIBaTh UMeEIOLHeCs] OTPaHAYeHUsT

17
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[1pakTnKa Pos{gres

1. HactpoiiTe TOruuecKy0 peruiMKalyo MPOU3BOILHOMN TaO/IHIIbI
B [IPYT'YIO Ha TOM >Ke CaMOM CepBepe.

2. HacTpoiiTe 1ByHarpaBieHHYO JOTMUeCKYI0 PeriMKalyoo OHOU
Y TOM >ke Tab/UIIbl Ha /IByX Pa3HBIX CcepBepax.

18

1. Ecnv nonpo6oBarb BbINOMHUTL 06bIYHbIE AelcTBUSA, KomaHga CREATE
SUBSCRIPTION «noBuUCHeT». BHUMAaTENbHO U3yunTe AOKYMEeHTauuo:

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

2. CKNoHMpyITe BTOPOiI CepBep U3 pe3epBHOI KONuKU, Kak bb110 nokasaHo
B AeMOHCTpaunn.

Mpun co3paHnn NOANMCOK Ha 060MX cepBepax yKaxuTe cnegyrowme
napameTpsbl: copy_data = false, origin = none.



1. PeniuKanusi Ha OGHOM cepBepe

TecToBas Tabnuia:
=> 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
Komnus 6a3nl ¢ TaOIUAIICH:
=> \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
W ycTaHOBUM HEOOXOOWMEIH YPOBEHB XKypHaa:
=> ALTER SYSTEM SET wal_level = logical;
ALTER SYSTEM
= \q
student$ sudo pg_ctlcluster 16 main restart
TTomkmioyaeMcs K 6a3aM MaHHBIX:
student$ psql replica_overview_logical_dba
student$ psql replica_overview_logical_dba2
B mepBoit 6a3e co3gamuM MyOIUKaINIO:
=> CREATE PUBLICATION test FOR TABLE test;
CREATE PUBLICATION

Komanpga CREATE SUBSCRIPTION 1o ymMoI4aHUIO CO30aeT CIOT PeIJIMKalMY, a AJIs 3TOT0 JOKUIAEeTCs 3aBEPLUIEHUS BCEX
TpaH3aKIUM, akTUBHBIX HA MOMEHT Haydaja co3gaHus cioTa. OOHON U3 TaKUX TPaH3aKUUs SABJISETCS Ta, KoTopas
BrinonHseT komaHny CREATE SUBSCRIPTION, uTo npuBoguT K 6€CKOHEYHOMY OXKHAAHMUIO.

[Ipo6GieMa pelraeTcsi CO3MAHUEM CJIOTA BPYUYHYIO ¥ YKAa3aHUEM €Tr0 HMEHU IIPY CO3[aHUHU IOAIUCKHU:
=> SELECT pg_create_logical_replication_slot('test_slot', 'pgoutput’);

pg _create logical replication slot

(test slot,0/216BAC8)
(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

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

| => SELECT count(*) FROM test;



Y@anum nyGnuKaIuio, IONIUCKY U BTOPYI0 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. IByHanpaB/IeHHasi peIlInKanus

KrnouupyeM cepBep C IOMOIIBI0 Pe3ePBHON KOIHH:

student$ pg_basebackup --pgdata=/home/student/tmp/backup --checkpoint=fast
Y6exkpmaemcsi, YTO BTOPOU CEPBEP OCTAHOBIIEH, U BHIKJIAMIbIBAEM PEe3ePBHYIO KOIIHIO:
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
3amyckaeM BTOPOM CepBeEP:

student$ sudo pg ctlcluster 16 replica start

Baza maHHBIX ¢ Tabnunel 1 HACTPOHKA YPOBHS KypHaja TaKxke ObIH CKIIOHUPOBAHH:
student$ psql -p 5433 replica_overview_logical_dba

| => SHOW wal_level;

wal level
logical
(1 row)

| => SELECT count(*) FROM test;

[Ty6nukyem Tabmuny Ha 060UX CepBepax:

=> CREATE PUBLICATION test FOR TABLE test;
CREATE PUBLICATION

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

ITopmmucriBaeMcs:

=> 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

Hi3aMeHsIeM CTPOKU TaOIHIIBL:
=> 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.

YToOH U3MEHEHUS U yOaleHUs PeIININPOBAIUCh, HYKHO 3aaTh UIEeHTU(PUKAIINIO CTPOK. IT0 yMOIT9aHUIO CTPOKH
UAeHTUGUIUPYIOTCS 10 IEPBUYHOMY KIIIOUY.

=> 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

CMOTpUM pe3ynbTarT:

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

201 | 300
(1 row)

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

201 | 300
(1 row)



