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Jlornyeckasa pennnkaums Pos{gres

Mexadusm
My O/IMKYFOIMN cepBep UUTaeT COOCTBEHHBIE )KypHa/IbHbIE 3aIlHCH,
,quo,qupyeT X B U3BMEeHeHUs CTpOK AdHHBIX 1 OTHpaBJIHET NnoAMMCYNKamM

CepBep-TIOAIIMCUHK IIPUMeHsIeT U3MeHEHWS K CBOMM T&6]'II/IL[aM

OcobeHHOCTH

My O/IMKAIUS-TOATIMCKA: TIOTOK JAHHBIX BO3MO)KEH B 00€ CTOPOHBI
TpeOyeTcsi COBMECTUMOCTh Ha yPOBHe MPOTOKO/Ia
BO3MOyKHA BbIOOPOUHAs peTuUIMKaLUs OT/AeTbHBIX TaO/THI]

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.

[My6NnKyOLWNIA cepBep YNTAET COOCTBEHHbIE XYPHaJIbHbIE 3anncu, HO He
nepecbiiaet nx Nognucymkam B UCXOAHOM Bue (Kak npu omnsnyeckoi
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 select, insert
update, delete wal sender | v 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
nomewiarb AOMOAHUTENBHYIO MHbOpMaLUnto, B YaCTHOCTU MAEHTUdINKATOPDI
3aTparvBaeMbix Npy penankauum cTpok U coobLeHnst 0 pakTax M3MEHEHUS
onpeaeneHnin Tabnuu 1 TMNOB AaHHbIX. DTO NO3BOMAET MOANNCUNKY

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

Takol paclimpeHHbI YpoBeHb XypHana HasbiBaeTcs logical. MNockosnbky

N0 YMOYaHMI0 UCMOMb3YETCA YPOBEHD replica, Ansa nornyeckon pennnkaymm
noTpebyeTtca U3MeHUTb 3HadYeHne napameTpa wal_level Ha ny6nukyrowem
cepsepe.

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



https://postgrespro.ru/docs/postgresql/16/protocol-logical-replication#PROTOCOL-LOGICAL-MESSAGES-FLOW
https://postgrespro.ru/docs/postgresql/16/protocol-logical-replication#PROTOCOL-LOGICAL-MESSAGES-FLOW

JlornyecKas perKanus

IIycTh Ha IEPBOM CEpBEpPe MMeeTCsI Ta6INIIA:

=> CREATE DATABASE replica_overview_logical_dev;

CREATE DATABASE

=> \c replica_overview_logical_dev

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

CREATE TABLE

CKJIOHHpPYeM KJIacTep C IIOMOIIBIO Pe3epBHOM KOIIHH, KaK MBI fieslajld B TeMe «0630p GHU3NYIeCKON peIIUKaIlii», HO KOMaH/e
pg_basebackup He 6y/eM nlepefiaBaTh KJIH0Y -R, IOCKOJIBKY HaM ITIOTPe6yeTCst He3aBUCHMBII CepBep, a He peIlIkKa.

student$ pg_basebackup --pgdata=/home/student/tmp/backup --checkpoint=fast

Ecisix BTOpO# cepBep paboTaeT, 0CTAHOBUM €TI0

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

IloJsryynJIy 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

Terrepb MbI XOTHM HaCTPOUTE MEXK/Y CepBepaMH JIOTHYECKYI0 PeIUIHKALIHIO. [IIsI 3TOT0 ITOHAJ0GHTCS AOIOTHUTEIbHAS
nHbOpPMaAIHS B )KypHaJIe IIepPBOTO cepBepa:

=> ALTER SYSTEM SET wal_level = logical;
ALTER SYSTEM

student$ sudo pg_ctlcluster 16 main restart
Ha niepBOM cepBepe co37iaeM IIyOJIUKaIIHIO:

student$ psql -d replica_overview_logical_dev
=> 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 ITOAMKUCEIBAEMCS Ha 3TY ITyGIHKAIIHIO:
student$ psql -p 5433 -d replica_overview_logical_dev

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



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

HpI/I CO3JaHUU IIOATIVICKY Ha CepBepe Hy6HHKaHHH aBTOMAaTHUYeCKH CO3/JaJICA CJIOT peIIMKaliuu — 00'BEKT, KOTOpLIfI IIOMHHUT,
KaKHe U3SMEeHEeHUs IT0JIYUUJI IIOAITUCYHUK, U B C/Iydae paspblBa COeJUHEHUs II03BOJIsAeT B0O306HOBUTH Iepemgady ¢ Hy>KHOIro MecTa.

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

IIpoBepsieM peIvIUKaIaIo:

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

| => SELECT * FROM test;

id | descr

CocTosiHUE IIOAIIMCKU MOYKHO IIOCMOTPETH B IIpeACTaBJI€HUN.

| => SELECT * FROM pg_stat_subscription \gx

2025-06-24 05:22:02.60817+03
2025-06-24 05:22:02.622258+03
0/7007528

2025-06-24 05:22:02.60817+03

last _msg_send_time
last_msg_receipt_time
latest _end 1lsn
latest end time

-[ RECORD 1 J--------- R R e R
subid | 24758
subname | test sub
pid | 44366
leader pid |
relid |
received lsn | 0/7007528

I

I

|

I

K mporjeccam cepBepa-IiofiucunKa fobasuics logical replication worker (ero Homep ykasaH B pg_stat_subscription.pid):
student$ ps -o pid,command --ppid 44061

PID COMMAND
44062 postgres: 16/replica: checkpointer
44063 postgres: 16/replica: background writer
44067 postgres: 16/replica: walwriter
44068 postgres: 16/replica: autovacuum launcher
44069 postgres: 16/replica: logical replication launcher
44332 postgres: 16/replica: student replica overview logical dev [local] idle
44366 postgres: 16/replica: logical replication apply worker for subscription 24758
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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 NOAAEPXKN pennukaumm Ans HEKOTOpPbIX Tabnuy,

(N0 ymMOM4aHuo He pennuumpyroTcs Tabnnubl CACTEMHOIO Karasora).

[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

JlokaJbHble H3MEHEHUs Ha IIOJIIUCUMKe He 3aIIpelaloTcsl, BCTABUM CTPOKY B TaGJIHITy Ha BTOPOM CepBepe.
| => INSERT INTO test VALUES (4, 'Yetbipe (nokanbHo)');

| INSERT 0 1

Ecyi Terieph CTPOKY € TAaKHUM JKe 3HaUeHHeM IIePBUYHOT0 KJIF0Ua BCTaBUTH Ha IIEPBOM CepBepe, IIpH ee IIPUMeHeHUH Ha CTOpoHe
TIOJIIMICKY ITPOU30MIeT KOHQIIUKT.

=> 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 24758
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.
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Tpurrepbl Ha nognucynke Posggres

[Tpu 06bIuHOI paboTe

B 00CTy>KMBaroIUX Tporieccax (session_replication_role = origin wu local)

ENABLE TRIGGER
ENABLE ALWAYS TRIGGER

[Ipy npyuMeHeHHH perIMLMPOBAaHHBIX U3MEHEeHUN

B nipotiecce logical replication worker (session_replication_role = replica)
ENABLE REPLICA TRIGGER

ENABLE ALWAYS TRIGGER

TOJIbKO Ha YPOBHE CTPOK (3a UCK/II0UeHHeM Haya/lbHON CHHXPOHU3ALIWN)

10

CpabartbiBaHe TPUITEPOB Ha cepBepe-noAnucUYMKe UMeEeT HEKOTOpPbIE
OCOOEHHOCTM.

[Mpy NpUMEHEeHNN N3MEHEHNIA, NOSTYYEHHbIX U3 NyGnnKaunn, 06blYHbIE
Tpurrepbl pabotarb He ByayT. 3TO yAO6HO, ecnn Ha 060MX cepBepax
CcO3[aHbl 0anHaKoBble Tab/nmubl C 0ANHAKOBbIM HAO0POM TPUITEPOB:

B TAKOM C/lydae Tpurrep yxxe otpaboTas Ha ny6/vKytoLem cepsepe u ero
He Ha/0 BbINOJ/IHATL Ha MNOAMUCYKKE.

Ecnn HyxHO, 4TOGbI TpUITep BCe-Takn cpabarbiBasl, ero He06XoA4MMO
onpenenuTtb Kak pensnkaumoHHblii (ALTER TABLE ... ENABLE REPLICA
TRIGGER) unu yHneepcanoHblii (ENABLE ALWAYS TRIGGER).

I3MeHeHna pennmumnpyroTcs NocTPoYHO, NO3TOMY paboTaloT TO/bKO
Tpurrepbl Tadnuy, Ha ypoBHe cTpok (FOR EACH ROW), HO He Ha ypOBHe
oneparopa (FOR EACH STATEMENT). ckntoyeHne coctaBnder
HayasibHas CUHXPOHU3aLMsa — MpPU Heill cpabaTtbiBaloT TPUITEPbl N Ha YpOBHE
CTPOK, 1 Ha YpPOBHe onepartopa.

Mpn 06bIYHON paboTe cpabaTbiBalOT «0ObIYHbIE» TPUITEPbI (MPOCTO
co3faHHble kKomaHaoit CREATE TRIGGER, univ siBHO paspeLleHHble
komaHgon ALTER TABLE ... ENABLE TRIGGER) n yHnBepcasibHble
Tpurrepsl (ENABLE ALWAYS TRIGGER).

CepBep oTnM4aeT 00bIYHbIV MpoLecc OT npouecca, NPUMEHSIOLLLEr0
pennmuMpoBaHHble N3MEHEHNS, C MOMOLLLIO NapaMeTpa ceaHca
session_replication_role. o ymonyaHuio napaMmeTp MMeeT 3HayeHue origin,
a npouecc logical replication worker 3agaet emy 3HadyeHue replica.

https://postgrespro.ru/docs/postgresqgl/16/sql-altertable
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Tpurreps! Ha HOJNMHUCYHKE

ITorrpoGyeM cO3AaTh TPHUITEP Ha CepBepe-TIo/IIHCYHKE.

=> CREATE FUNCTION change_descr() RETURNS trigger AS $$
BEGIN
NEW.descr := NEW.descr || ' — Tpurrep cpabortan';
RETURN NEW;
END;
$$ LANGUAGE plpgsql;

| CREATE FUNCTION

=> CREATE TRIGGER test_before_row
BEFORE INSERT OR UPDATE ON test
FOR EACH ROW

EXECUTE FUNCTION change_descr();

| CREATE TRIGGER

JlobaBiisieM CTPOKY Ha IIyOIUKYIOIIIEM CepBepe:
=> INSERT INTO test VALUES (6, 'llectn');
INSERT 0 1

YTO IOJyUYuTCA?

| => SELECT * FROM test WHERE id = 6;

id | descr

OGBIYHBIM TPUITEP He CpaGaThIBaeT IIPK IIPUMEeHEeHUN H3MeHeHHH 13 IIyGIHKalliY, 3aT0 OH Oy/ieT cpaGaThIBaTh IIPH JIOKATIBHBIX
U3MeHeHUsIX Ha IO/[ITUCYHKe:

| => INSERT INTO test VALUES (7, 'Cemb');
| INSERT 0 1

| => SELECT * FROM test WHERE id = 7;

7 | CeMb — Tpurrep cpabotan
(1 row)

ﬂOHyCTI/IM, HaM HY>KHO, YTOOBI TpHUITED CpaﬁaTLIBaJI TOJIBKO JIsA M3MeHeHUH, IIPOUCXOIAINX ITPU PEIVIMKAITUH. Jl1s1 3TOTO SIBHO
BKJIFOUHM €TI0 KaK peHJIPIKaLII/IOHHLIfIZ

| => ALTER TABLE test ENABLE REPLICA TRIGGER test_before_row;
| ALTER TABLE

=> INSERT INTO test VALUES (8, 'Bocemb');

INSERT 0 1

| => INSERT INTO test VALUES (9, 'HeBsTb');

| INSERT 0 1

IIpoBepuM:

| => SELECT * FROM test WHERE id >= 8;

id | descr

e e e e e e e e e et e e dmceaaaaaaaa
8 | BoceMb — Tpurrep cpaboTtan
9 | OeBAaTb

(2 rows)

Teneps TpUrrep paGoTaeT TOJIHKO IIPH IIPUMEHEHHUH PeILUTHITIPOBAHHBIX H3MEHEHUH.

Eci Heo6X0UMO [06UThCS cpabaThIBaHUSA TPUITEPA U IIPH PeIUTUKALUHY, U IIPU JI0KaJIbHBIX N3MeHeHUsIX, HY)KHO OIIpefie/IuTh
ero kak ALWAYS TRIGGER. A uT06BI pa3/JIMYUTh 3TH U3MeHeHUs], UCII0Ib3yeM ITapaMeTp session_replication_role:



| => ALTER TABLE test ENABLE ALWAYS TRIGGER test_before_row;
| ALTER TABLE

=> CREATE OR REPLACE FUNCTION change_descr() RETURNS trigger AS $$

BEGIN
NEW.descr := NEW.descr || ' (' || current_setting('session_replication_role') || ')';
RETURN NEW;

END;

$$ LANGUAGE plpgsql;

| CREATE FUNCTION

BcTaBUM ellle 110 OAHOM CTPOKe Ha KaKIOM CepBepe U IIPOBEPHUM, UTO IOJYIHIOCh:
=> INSERT INTO test VALUES (10, '[flecaTtb');

INSERT 0 1

| => INSERT INTO test VALUES (11, 'OguMHHapuaTthb');

| INSERT @ 1

| => SELECT * FROM test WHERE id >= 10;

10 | Decatb (replica)
11 | OpuHHapuaTb (origin)
(2 rows)

3aMeTHM, YTO IIPOBePKHU BHEIITHUX KIouel B PostgreSQL peasrisoBaHbI II0CPe/ICTBOM TPUITEPOB, II03TOMY IIPUCBOEHUE
napaMeTpy session_replication_role sHaueHUs replica 0TKJII0OUaeT 3TU IIPOBEPKH, a 3TO MOXKeT IIPUBECTU K HaPyIIEHUIO
COTJIACOBAHHOCTH JJAHHBIX.

VpaneHue HOAIMHCKH

Eciu perInKanus 60JIbIIIE HE HY’KHAa, HaZl0 aKKypaTHO yAa/JIUTh IIOAIINCKY — HHa4Ye Ha Hy6JII/IKy}OIlIeM CcepBepe OCTaHeTCda
OTKPBITHIM peHHHKaHHOHHLIﬂ CJIOT.

| => DROP SUBSCRIPTION test_sub;

NOTICE: dropped replication slot "test sub" on publisher
DROP SUBSCRIPTION
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3ajavn: KoHconmaaumns Posjgres

pernoHasbHbli
cepsep

roJiyyeHre ¥ KOHCO/MUalust

[AaHHBIX HeCKOJIBKUX (bI/IJ'II/IaJ'[OB -
}}I select, insert
update, delete

LeHTpasIbHbIi

cepsep
> < cermeHTbl WAL
logical repl.
select, insert worker
update, delete logical repl. pervoHasibHbili
worker o
=1
cermeHThl WAL -

select, insert
wal sender update, delete

[TT— ]

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).

C TOUKM 3peHnst BU3HEC-T0MMKN eCTb MHOXECTBO 0COBEHHOCTEN,
Tpebylowmnx BHAMaHKA. B Kaknx-To cnyyasax MOXET ObITb NpoLye
nepuoanyeckn nepegasartb aHHble B MAaKETHOM pexnmve.

Ha nnnioctpauun: Ha LeHTpaslbHOM cepBepe paboTaroT ABa npolecca
nprema XypHasioB, Mo OIHOMY Ha Kaxayto NOAMMCKY.



3agaun: cnpaBOYHUKM Posigres

pernoHasbHbli
cepsep

peruviiKanus CripaBOUYHUKOB

LeHTpasbHbIli logical repl. select, insert
cepsep worker update, delete
cermeHTbl WAL
select, insert - pervoHasbHbIi
update, delete cepsep
wal sender
cermeHThl WAL
logical repl. select, insert
worker

update, delete

(L

i

(i

S

]
I

cermMeHTbl WAL
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[pyras 3afava; Ha LieHTpasibHOM cepBepe NoAAepPXKUBAOTCS CNPaBOYHMKM,

aKTyasibHble BEPCUM KOTOPbIX AO/MKHbI ObITh AOCTYMHbI HA PETMOHA/IbHbIX
cepBepax.

B 3TOM cniyyae CXxeMy Hajlo pa3BepHyTb HA060POT: LIeHTPasbHbI cepBep

ny6AnKyeT N3MEHEHUS, a perMoHasibHble cepBepbl NOANMUCLIBAKOTCA Ha 3TH
0OHOBNEHUA.
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3afiaun: macTep-macTep Posigres

KjlaCTep, B KOTOPOM [IaHHbI€ MOT'YT U3MEHATH HECKOJIBKO CePBEPOB

OCHOBHOI/ cepsep

OCHOBHOI1 cepsep

\ | logical repl.

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

worker v
]

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 nosasmnack B PostgreSQL 16. Cuctema
YMEET pa3/inyarb UCTOUYHUKK pensimkaumm (origin), 1 npu co3gaHnu
NOAMNNUCKM MOXHO yKa3aTb, YToObl C Ny6/MKyLOLLEero cepeepa He
OTNPaBNANINCL N3MEHEHUS, MOMEYEHHble onpeaesieHHbIM UCTOYHMKOM,

KoHeuHo, NpuknagHas cuctema o/mkHa ObITb NOCTPOEHA Takum 06pasom,
YTOGbI N36€eratb KOH/IMKTOB NPU U3MEHEHMMN AAHHbIX B OHUX N TEX Xe
Tabnmuax. Hanpumep, ncnosb3oBaTth r106asbHble YHUKasIbHbIE
NAEHTUUKATOPbI UK rapaHTUPOBaTh, YTO pa3Hble CepBEPbI paboTatoT

C pasHbIMU AMana3oHammn KoUei.

Hapno yunTbiBaThb, YTO CUCTEMA MacTep-MacTep, NOCTPOEHHas Ha
Nornuyeckoli pennukauumn, He obecneunBaeT cama rno ce6e BbINO/HEHME
rnobanbHbIX pacnpeneneHHblX TpaH3akUuii 1, cneaoBaTesbHo,

0 COIMTacoBaHHOCTU A@HHbIX MeX Ay cepBepamMun npuaeTcs No3aboTuTbes
OTAENbHO.
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OrpaHnveHuns Pos{gres

He penmuumpyrorcs

KoMaH 16l DDL

3HAUeHUSsI TI0C/IeI0BaTe/IbHOCTEH

6osbitie 06beKTHI (10)

V3MeHeHUs] MaTepUaIM30BaHHbIX MPeCTaB/IeHH, BHEIITHUX Ta0/IHL]

MoryT BbI3BaTh IPo0/IeMbl

MdCCOBbI€ M3MEHEHHA JdHHBIX

He niogaepxuBaetcs

aBTOMAaTHuecKoe pa3pellieHre KOH(OIUKTOB
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Jlornyeckas pennvkauust UMeeT psag, orpaHuYeHnii.

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).

A3MeHeHna pennumpyroTca NocTPoOYHO, NO3TOMY BbINOJ/IHEHNE HA
nyénukarope komaHabl SQL, 3arparnBatoLLein MHOro CTPOK, NpueeaeT
K MOBbILUEHHOMW Harpy3ke Ha NoAMUCUKK.

N, KaK y>ke roBopu10Cb, HET BO3MOXHOCTM aBTOMaTM4eCcKoro paspeLleHuns
KOHJD/TMKTOB.

DTN orpaHMyYeHnst yMeHbLIaT NPUMEHNUMOCTb SIOrMYECKON pensikauuu.
https://postgrespro.ru/docs/postgresqgl/16/logical-replication-restrictions



https://postgrespro.ru/docs/postgresql/16/logical-replication-restrictions
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Toru Posygres

Jlornueckasi pervidkaiusi repeiaeT U3MeHeHUsI CTPOK
OTZe/IbHBIX Ta0JIHI]

Pa3HOHAaIrIpaB/eHHad
COBMECTHMOCTDL Ha YPOBHE IMIPOTOKOJ/Ia

Mogenb «ImyO/uKarys — MOATHCKa»

CriefyeT yUUThIBaTh UMEIOLMECS] OTPAaHUYEHUS
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Mpaktuka L Poddgren

MpI OTKpbIBaeM BTOpPOi Mara3uH. OH paboTaeT He3aBUCUMO
OT OCHOBHOTO (CBOH T0JIb30BaTe/H, CK/a, 3aKyKU U TIPOJAXKH),
HO MMeeT TOT K€ aCCOPTUMEHT.

1. Pa3BepHUTe BTOPOM CepBep U3 Pe3epBHOM KOMUU, KaK TTOKa3aHO
B ZieMOHCTparuu. OurcTUTe TabJIUITy OTeparyii.

2. OpraHusyuTe peryiMKaLuio ClIPaBOYHUKOB KHUT U aBTOPOB
13 OCHOBHOIO Mara3vHa Bo BTopou. [Ipeamnosnaraercs, uto stu
TaOJTUI[BI MOTYT MEHSITbCSI TOJTLKO Ha OCHOBHOM CepBepe.

y6e,[[I/ITECI>, YTO U3MEHEeHHUs Ha3BaHUM KHUT U T. II. rnepeagar0TcAa
Ha BTOpOﬁ cepBep, HO M3MEHEHHMA Ha/IMYHOI'O KOJINYeCTBd
IMMPOUCXOJAT Ha ABYX CE€PBEPaxX HE3aBHUCHUMO.

17



1. PasBepThIBaHHE BTOPOIr0 MarasuHa

JlJ11 pa3BepTHIBAaHUS CepBepa BBHIIIOJIHIEM Te ’Ke KOMaHbI, UTO U B IEMOHCTPAITHH:
student$ pg_basebackup --pgdata=/home/student/backup --checkpoint=fast
student$ sudo pg_ctlcluster 16 replica stop

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

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

=> ALTER SYSTEM SET wal_level = logical;

ALTER SYSTEM

= \q

student$ sudo pg_ctlcluster 16 main restart

student$ psql -d bookstore2

student$ psql -p 5433 -d bookstore2

OuucTUM Ta6J/IHILy OIlepalyii, I0CKOJIbKY BTOPOM MarasyH BefleT CBOIO IeITeJbHOCTh He3aBUCHMO OT OCHOBHOTO:
| => TRUNCATE TABLE operations;

|  TRUNCATE TABLE

IIpu BrinosiHeHuH KoMaHAsl TRUNCATE He cpa6oTaeT Tpurrep update_onhand_qty_trigger, 103TOMy OYHUCTHUM HaJIUYHOE
KOJIMYEeCTBO BPYUHYIO:

| => SELECT book_id, onhand_qty FROM books LIMIT 5;

book _id | onhand qty
_________ o e e o
32 | 48
13 | 38
920 | 26
35 | 44
94 | 62
(5 rows)

| => UPDATE books SET onhand_qty = 0;

| UPDATE 100

2. Perumukanust CIIPABOYHHUKOB KHHMI' 1 aBTOPOB

Bce TPH CBsA3aHHBIE Ta6m/mm HOOJDKHBI BXOTUTE B Hy6ﬂHKaHHm. HNHuaue Ha BTOpOfI CepBep PeIVINITUPYIOTCA JaHHbIe C
HapylieHreM BHEIITHUX KJIIOYel:

=> CREATE PUBLICATION books_pub FOR TABLE books, authors, authorships;

CREATE PUBLICATION

Kak TOJIbKO MBI HACTPOUM PeILIMKAIIHIO CIIPABOYHUKOB, Ha BTOPOI CepBep B TOM UKCIe OYAyT IIepeiaBaThCsl U M3MEHEeHUs
HaImyHOro Kosmyectsa (books.onhand_qty). OUeBUIHO, UTO 3TO HEYAAYHOE pellleHue: TAKHEe N3MeHEHMs He HY)KHEI BTOPOMY

CepBepy, HaJIUYHOe KOJIMYECTBO BBIYUC/IAeTCd Ha HeM He3aBHCHMO OT OCHOBHOTO CepBepa.

CiiefoBasIo ObI IIOMECTUTH HAJIMYHOE KOJIMYEeCTBO B OT/e/IbHYI0 Ta6JIHITY, HI3MEHHB COOTBETCTBYIOIIIM 06pa3soM TPUITED
update_onhand_qty_trigger 1 nuaTepdeticHyio QyHKIMIO get_catalog.

ﬂpyI‘OI‘;I CIT0C06 — OTMEHSITh He)KeslaTeJIbHbIe 0GHOBJIEHHS C IIOMOIIIBIO TPUTTEPa. OH He Tpe6yeT H3MEHEHHs 0CTaJIbHOI'0 Koaa

CHCTEMBEI, HO He YCTpaHsdeT 6ecnone3Hy10 IIepeChblIKY JaHHBIX I10 CeTH.

=> CREATE FUNCTION public.keep_onhand_qty() RETURNS trigger
AS $%
BEGIN
NEW.onhand_qty := OLD.onhand_qty;
RETURN NEW;
END;
$$ LANGUAGE plpgsql;



| CREATE FUNCTION

=> CREATE TRIGGER keep_onhand_qty_trigger

BEFORE UPDATE ON public.books

FOR EACH ROW

WHEN (NEW.onhand_qty IS DISTINCT FROM OLD.onhand_qty)
EXECUTE FUNCTION public.keep_onhand_qty();

| CREATE TRIGGER

Co3faHHBIHM TpUITep 6YZeT cpabaThIBaTh TOJBKO IIPHU PeIVIMKALIUY U He 6yZeT MelllaTh 06HOBJ/IATh HATMYHOEe KOJIUYeCTBO IIPU
HOpMaJILHOM paboTe:

| => ALTER TABLE books ENABLE REPLICA TRIGGER keep_onhand_qty_trigger;

| ALTER TABLE

Co3paeM IOAIHCKY. IIOCKOJIBKY TEKYIIee COCTOSTHHE CIIPABOYHUKOB YoKe II0IIaJI0 Ha BTOPOM cepBep U3 pe3epBHO KOIIHH,
OTKJII0YaeM Ha4aJIbHYI0 CHHXPOHU3AIHIO JaHHBIX:

=> CREATE SUBSCRIPTION books_sub
CONNECTION 'host=localhost port=5432 user=postgres password=postgres dbname=bookstore2’
PUBLICATION books_pub WITH (copy_data = false);

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



[1pakTuka+ Pogga’?é%

1. Ha aByx cepBepax BeyTCsl OHOTUITHbIE TaOIUIIbI
OyXranTepCcKux TpaH3akiLuid. TpeOyeTcs KOHCOMUAUPOBATL BCe
3aITMCH B TY >Ke TaOJTHIy Ha OJJHOM W3 CepBepoB (Harpumep,
TSI 11eJ1eM TIOCTPOeHust 0011[el OTYETHOCTH).

[TpeoxkuTe criocod pa3/IuUUTh «CBOM» U «UY)KHE» 3aIiCH
Y TIPeJIOTBPATUTh KOH(THUKTHLI TTPH JIOTHUECKOU PervIhKal[yu.
Peanmm3yiiTe Npe/iyIOKeHHYIO CXEMY.

2. HacrpoiiTe noruueckyro perivkalyio B 00paTHOM HarpaB/ieHNH.
[TpoBepbTe paboTy AByHarpaB/ieHHOW PerIMKaLvH.

18

1. Vicxoaute u3 cneayoLLero suaa Tabnuubl TpaH3akUmii:

CREATE TABLE transactions (
trx_id bigint PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
debit_acc integer NOT NULL,
credit_acc integer NOT NULL,
amount numeric(15,2) NOT NULL

);

2. UTo6bI nybnukauma He oTnpas/isnia peninuupoBaHHbie NU3MEHEHNS,
3ajaKnTe nognucke napamMmeTp origin = none.



1. KoHcosmmpanus

Ha nepBoM (IIy6JIMKYIOIeM) cepBepe YCTaHOBUM HeOOXOAMMEIH YPOBEHb JKypHasIa:

=> ALTER SYSTEM SET wal_level = logical;

ALTER SYSTEM

student$ sudo pg_ctlcluster 16 main restart

Cosgazum TabJIMIy TpaH3aKITHI:

student$ psql

=> CREATE DATABASE replica_overview_logical_dev;

CREATE DATABASE

=> \c replica_overview_logical_dev

You are now connected to database "replica overview logical dev" as user "student".

=> CREATE TABLE transactions (
trx_id bigint PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
debit_acc integer NOT NULL,
credit_acc integer NOT NULL,
amount numeric(15,2) NOT NULL
);

CREATE TABLE

YTo6EI OT/IMYATh CTPOKH Pa3HBIX CepBEPOB, TIOHAL06UTCS AOIOTHUTEILHBIN cToI6e1. Hampumep:

=> ALTER TABLE transactions
ADD server text NOT NULL DEFAULT current_setting('cluster_name');

ALTER TABLE

YTo6EI He JOIIYCTUTh KOHQJIUKTA 3SHaUeHHH ITIePBUYHOTIO KJII04a, BBIJIe/IMM KaXkloMy U3 CepBepOB CBOe MHOKeCTBO 3HaUYeHHI:
IIepBOMY CepBepy — HeueTHbIe, BTOPOMY — 4YeTHEHIe. FIMs I10cjIel0BaTeIbHOCTH, KOTOpasi UCII0JIb3YeTcs /IJIsl TeHepaliuu
YHHKaJbHBIX HOMEPOB, MOYKHO Y3HATh C IIOMOIIILI0 QYHKITHH:

=> SELECT pg_get_serial_sequence('transactions’,'trx_id');

pg_get serial sequence

public.transactions trx id seq
(1 row)

=> ALTER SEQUENCE transactions_trx_id_seq
START WITH 1 INCREMENT BY 2;

ALTER SEQUENCE

HepmocraTtkoM TaKOU CXeMBI SIBJISIETCS TO, UTO IIPH II0ABJIEHUU TPETHEI'0 CEPBEpa ee IIPUIeTCd IIepecTpauBaTh.

Jpyroit BO3MO)KHBIH BapHaHT — KCII0JIb30BaTh JJII IEPBUYHOTO K/II0Ua YHUBEPCaJIbHble YHUKAIbHbIE HeHTHUKATOPEI,
TIpejicTaBJIeHHbIe TUIIOM JaHHBIX uuid. /[JIT 3TOr0 MO>KHO HUCII0/Ib30BaTh BCTPOeHHYI0 GYHKITUIO get_random_uuid wIu cpeficTBa
U3 paclIupeHud pgerypto U uuid-ossp:

=> SELECT gen_random_uuid();

gen_random uuid

2b0a0003-b895-438c-a222-122400c5ef43
(1 row)

OpHako TUI uuid 3aHuMaet 16 6aiiT (bigint — TobKO 8) ¥ reHepaIfis HOBOTO 3HaUeHMUs IIPOUCXOAUT OTHOCUTEIHHO JI0JITO.

Elrfe o/fiH BapUaHT — CO3[aTh COCTABHOM IEPBUYHBIN KIIIOU:
PRIMARY KEY (trx_id, server)
B 3TOM CJIy4ae KOHQIMKTOB TapaHTUPOBAHHO He GY/IeT, HO MHIEKC IOJIyYUTCS GOJIbIIIe.

MBI HCII0/IB3y€eM IIEPBBIM BApHAHT: II0C/IE0BATEIbHOCTH, TeHEPUPYIOIIIE Pa3Hble 3HAUEHUS.



Temeps pa3BepHeM BTOPOI CepBep U3 pe3epBHO KOIIHY, KaK II0Ka3aHO B IeMOHCTPAITHH.
student$ pg_basebackup --pgdata=/home/student/backup

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

student$ sudo pg_ctlcluster 16 replica start

student$ psql -p 5433 -d replica_overview_logical_dev

3aI0JIHUM TabJIUITY TPaH3aKIIMH TeCTOBEIMU JJAaHHBIMH — Pa3HBIMH Ha Pa3HEBIX CEpBepax.

=> INSERT INTO transactions(debit_acc, credit_acc, amount)
SELECT trunc(random()*3), --0..2
trunc(random()*3) + 3, -- 3..5
random()*100_000
FROM generate_series(1,10_000);

INSERT 0 10000

=> SELECT * FROM transactions LIMIT 5;

trx id | debit acc | credit acc | amount | server
-------- R s e Rt SRR
1| 1| 3 | 85003.72 | 16/main
3| 2 | 3 | 7642.00 | 16/main
5 | 1| 4 | 4959.36 | 16/main
7 | 0 | 5 | 68874.83 | 16/main
9 | 2 | 4 | 75344.83 | 16/main
(5 rows)

Ha BTOpOM CepBepe He 3a6y;(eM 3aMEHHUTH HaCTpOfIKH II0C/I€40BATEJIbPHOCTH:

=> ALTER SEQUENCE transactions_trx_id_seq
START WITH 2 INCREMENT BY 2 RESTART;

| ALTER SEQUENCE

=> INSERT INTO transactions(debit_acc, credit_acc, amount)
SELECT trunc(random()*3) + 3, -- 3..5
trunc(random()*3), --0..2
random()*100_000
FROM generate_series(1,10_000);

| INSERT 0 10000

| => SELECT * FROM transactions LIMIT 5;

trx_id | debit acc | credit acc | amount | server
-------- T LT T ey
2 | 4 | 0 | 96212.63 | 16/replica
4 | 4 | 2 | 98070.97 | 16/replica
6 | 4 | 0 | 49692.63 | 16/replica
8 | 3 2 | 71930.59 | 16/replica
10 | 5 | 0 | 1473.82 | 16/replica
(5 rows)

HacTpouM peIUIMKaIiiIo ¢ IIepBOro cepBepa Ha BTOPOM.
=> CREATE PUBLICATION trx_pub FOR TABLE transactions;
CREATE PUBLICATION

=> CREATE SUBSCRIPTION trx_sub
CONNECTION 'dbname=replica_overview_logical_dev'
PUBLICATION trx_pub;

NOTICE: created replication slot "trx sub" on publisher
CREATE SUBSCRIPTION

ITocste HeGOJIBIIOH ITay36bl YOeAUMCS, UTO ZaHHBIE IIePBOT0 CepBEPA YCIIEITHO PEILTHITIPOBaHEbL:

| => SELECT server, count(*) FROM transactions GROUP BY server;



server | count
____________ .
16/main | 10000
16/replica | 10000
(2 rows)

2. JByHampaBJIeHHAs PEeIUTHKAI[H

HacTpo#ika ypoBHs 5KypHaJIa yoke CKOITMPOBaHa Ha BTOPOI cepBep:
| => SHOW wal_level;

wal_level

logical
(1 row)

Ternepb 0YMCTUM TabIUIBI B COPOCHM II0C/IeJ0BAaTeIbHOCTH
=> TRUNCATE TABLE transactions;
TRUNCATE TABLE

=> SELECT setval('transactions_trx_id_seq',1);

| => TRUNCATE TABLE transactions;
| TRUNCATE TABLE
| => SELECT setval('transactions_trx_id_seq',2);

setval

YTO0GE!I ITy6GIMKAIUs He OTIPaBJIsia IOIHCKe PeIUIMIMPOBAHHbIEe H3MeHEeHHs, HY’KHO 3a/laTh /IS IIOJIIHMCKY ITapaMeTp origin:
| => ALTER SUBSCRIPTION trx_sub SET (origin = none);

| ALTER SUBSCRIPTION

Temepb HACTPOMM PEILUIMKAIIHIO CO BTOPOTO CepBepa Ha IIePBBIH.

| => CREATE PUBLICATION trx_pub FOR TABLE transactions;

| CREATE PUBLICATION

=> CREATE SUBSCRIPTION trx_sub

CONNECTION 'port=5433 dbname=replica_overview_logical_dev'
PUBLICATION trx_pub

WITH (origin = none, copy_data = false);

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

IIpoBepum:

=> INSERT INTO transactions(debit_acc, credit_acc, amount)
SELECT trunc(random()*3), -- 0..2
trunc(random()*3) + 3, -- 3..5
random()*100_000
FROM generate_series(1,5000);

INSERT 0 5000

=> INSERT INTO transactions(debit_acc, credit_acc, amount)
SELECT trunc(random()*3) + 3, -- 3..5
trunc(random()*3), --0..2
random()*100_000
FROM generate_series(1,5000);

| INSERT 0 5000

=> SELECT server, count(*) FROM transactions GROUP BY server;



server | count
____________ B
16/main | 56000
16/replica | 5000
(2 rows)

| => SELECT server, count(*) FROM transactions GROUP BY server;

server | count
____________ e,
16/main | 5000
16/replica | 5000
(2 rows)

ViaauM TpeThb CTPOK Ha Ka’kK[oM cepBepe:

=> DELETE FROM transactions WHERE trx_id % 3 = 1;
DELETE 3333

| => DELETE FROM transactions WHERE trx_id % 3 = 2;
| DELETE 3333

=> SELECT server, count(*) FROM transactions GROUP BY server;

server | count
____________ Fommmm -
16/main | 1667
16/replica | 1667
(2 rows)

| => SELECT server, count(*) FROM transactions GROUP BY server;

server | count
____________ .
16/main | 1667
16/replica | 1667
(2 rows)

Perrukanys paGoTaer.

YaauM HOAIKMCKH, YTOOBI He 0CTaBJIATh aKTUBHEIE CJIOTHI PeIIMKAaLHH.
=> DROP SUBSCRIPTION trx_sub;

NOTICE: dropped replication slot "trx sub" on publisher
DROP SUBSCRIPTION

| => DROP SUBSCRIPTION trx_sub;

NOTICE: dropped replication slot "trx sub" on publisher
DROP SUBSCRIPTION



