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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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Tembl Posigres

Jloruueckasi pervivkarys

[Ty6/iuKaI[uuy v Mo CUUKA

YpOBHU XKypHaia

O6Hapy>keHHe U pa3pelieHre KOHMOIUKTOB

OcobeHHOCTH pabOThI TPUTTEPOB

3azauy, perlaeMbie C MIOMOLBIO JIOTUUECKOU periuKarum

Orpanuuenus
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Jlornyeckasa pennvkaums Pos{gres

MexaHusm
nyO/IUKYOIIUI cepBep uuTaeT COOCTBEHHbIEe KypHa/IbHbIe 3aIliCH,
,Z[eKO,Z[I/IPYET X B UBMEHeHUA CTpOK AaHHBIX 1 OTl'IpaBJ'IHET noAnrCYrMKam

CepBep-IIOAIIMCUMK TIPUMEHAET U3MEHEHUA K CBOUM Ta6J'II/IL]aM

OcobeHHOCTH

MyOMMKALUSI-TIOATHCKA: TIOTOK JJaHHBIX BO3MOYKEeH B 00e CTOPOHBI
TpeOyeTcsi COBMECTUMOCTh Ha yPOBHE MPOTOKOJIA
BO3MO’KHa BbIOOpPOYHAs perIMKaLys OT/je/IbHbIX Tabmui]

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 XYPHasibHble 3anucK, HO He
nepecbi/iaeT nx NognMcyMkam B MCxogHoOM Bugae (Kak npu gomsnyeckoim
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




of] PROFESSIONAL

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/HUTENbHYIO MHGbOPMaLMIO, B HACTHOCTU MAEHTUINKATOPSI
3aTparmBaemMblix Npu pensinkauumn CTPoK U COObLLEHNS O thakTaX N3MEHEHNS
onpeaeneHnini Tabnuy, U TMNOB AaHHbIX. DTO NO3BONSAET MNOAMNUCUNKY

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

Takoli pacluMpeHHbIt ypoBeHb XypHana HasbiBaeTcs logical. Mockonbky

Mo YMO/YaHUIO UCNO/b3yeTcst ypoBeHb replica, Ans normyeckoli pennvkaumm
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_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

CKJIOHHPYEM KJIaCTep C IIOMOIIbI0 PE3ePBHOM KOIUHU, KaK MHEI fiejianu B TeMe «O0630p pU3NUECKON PEIUITUKALUN», HO
KoMaHzie pg_basebackup He OymeM nepenaBaTh KiTio4 -R, IIOCKOJIBKY HaM IOTPEOYeTCsT He3aBUCUMEIHA CEPBED, a He
permuka.

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

Ecnu BTOpOI#i cepBep paGoTaeT, OCTAHOBUM €T0

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 OBa He3aBUCUMEIX CepBepa, Ha KaXkKI0M M3 HUX eCThb ITycTas Tabnuia test. [JlobaBuM B TaOIUIy Ha IEPBOM
cepBepe Mapy CTPOK:

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

Tereps MBI XOTUM HAaCTPOUTh MEXKAY CEPBepPaMy JIOTUYECKYI0 PEIUIMKanuio. [IJIs 9TOro moHagoOUTCS HOIOIHUTEIbHAS
nHpoOpMaIus B XKypHaJje IIePBOro cepsepa:

=> ALTER SYSTEM SET wal_level = logical;
ALTER SYSTEM

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

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 BTOpPOM CcepBepe MOANUCHBaeMCsI Ha 9Ty IIyOJIUKaIIHNIO:
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 CO30aHUU IIOAIKNCKU Ha CepBepe Hy6J'II/IKaI.[I/II/I AaBTOMAaTHU4YE€CKH CO3[OaJiCs CJIOT pelIuKalluu — 06']36KT, KOTOprfI
IIOMHHUT, KaKe UBMEHEHUs IIOTYYHJI ITIOAIUCYHUK, U B ClIy4dae pa3phbiBa COEOUHEHN II03BOJIAEeT BO300HOBUTH nepenady Cc
HY2KHOTI'O MecCTa.

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

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

| => SELECT * FROM test;

(3 rows)

CocTosiHUE NOONUCKA MOXKHO IIOCMOTPETH B IIPEACTaBJIEHUHU:

| => SELECT * FROM pg_stat_subscription \gx

2024-08-14 11:15:09.685458+03
2024-08-14 11:15:09.686422+03
0/7006680

2024-08-14 11:15:09.685458+03

last msg send time
last_msg_receipt_time
latest _end lsn
latest _end time

-[ RECORD 1 J--------- R LR
subid | 24752
subname | test sub
pid | 170660
leader pid |
relid |
received lsn | 0/7006680

I

I

I

|

K nporeccam cepBepa-nopnucuuka godasuncs logical replication worker (ero Homep yka3saH B pg stat subscription.pid):
student$ ps -o pid,command --ppid 170363

PID COMMAND
170364 postgres: 16/replica: checkpointer
170365 postgres: 16/replica: background writer
170370 postgres: 16/replica: walwriter
170371 postgres: 16/replica: autovacuum launcher
170372 postgres: 16/replica: logical replication launcher
170627 postgres: 16/replica: student replica overview logical dev [local] idle
170660 postgres: 16/replica: logical replication apply worker for subscription 24752
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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
OoTKasarbCA OT NOALEPXKKN pennnkaunmn ass HEKOTOPbIX TabnmLy

(Mo ymonuaHuto He pennuunpyoTcs Tabnunubl CUCTEMHOIO KaTtasora).

[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

JIokanbHbBIEe U3MEHEeHUS Ha IIOAIIMCYHUKE HE 3allpellaloTCs, BCTaBUM CTPOKY B Ta6HI/IHy Ha BTOPOM CepBepe.
| => INSERT INTO test VALUES (4, 'Yetbipe (nokanbHo)');
| INSERT 0 1

Ecnu Temeps CTPOKY C TaKUM Ke 3HaUeHHEM IIEPBUYHOTO KJII0Ya BCTABUTH Ha IIEPBOM 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 ]--------- T
subid 24752
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.
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Tpmrrepbl Ha noArnncyumke Posy,gres

ITpu 06BIUHOM paboTe

B 00C/Ty>KMBaroIuX Tporieccax (session_replication_role = origin nmm local)
ENABLE TRIGGER
ENABLE ALWAYS TRIGGER

[Ipu npuMeHeHUU perTMLUPOBaHHbBIX U3MEeHEHUM

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

ENABLE ALWAYS TRIGGER

TOJIKO Ha YPOBHE CTPOK (3a UCK/TFOU€HHEeM Haua/lbHOW CHHXPOHU3aLiN)

10

CpabartbiBaHMEe TPUITEPOB Ha cepBepe-noAnnucHMKe UMEET HEKOTOPbIE
OCOOEHHOCTMW.

Mpy NPUMEHEHUN U3MEHEHWIA, NOTYYEHHbIX U3 Ny6nmKaLmm, 06blYHbIE
Tpurrepbl pabotatb He ByayT. DTO yA06HO, ecnv Ha 06omnx cepBepax
cOo3[aHbl 04MHaKoBble Tab/nvubl C 0ANHAKOBbLIM HA60POM TPUITEPOB:

B TaKOM C/lyyae Tpurrep yxe otpabotasi Ha nyb6nmkyroLem cepBepe 1 ero
He Ha/l0 BbINO/THATL Ha NOAMMUCYNKE.

Ecnn HyXHO, UTOGbI TpUrrep Bce-Takn cpabarbiBasl, ero Heo6XxoAMMO
onpeaenuTb Kak pensivkaumoHHbli (ALTER TABLE ... ENABLE REPLICA
TRIGGER) nnu yHusepcanbHbii (ENABLE ALWAYS TRIGGER).

I3mMeHeHnA pennuumnpyroTcs NoCcTPOYHO, NO3TOMY paboTatoT TO/IbKO
Tpurrepbl Tabnuy Ha ypoBHe cTpok (FOR EACH ROW), HO He Ha ypoBHe
oneparopa (FOR EACH STATEMENT). VckntoueHune coctaBnset
HayasibHast CUHXPOHU3aLMs — MPU Heil cpabaTtbiBaloT TpUrrepbl 1 Ha
YPOBHE CTPOK, 1 Ha YpPOBHE onepaTopa.

Mpu 06bI4YHON paboTe cpabaTbiBalOT «0ObIYHbIE» TPUITEPDI (MPOCTO
co3faHHble kKomaHaoih CREATE TRIGGER, nnu siBHO pa3peLleHHble
komaHgon ALTER TABLE ... ENABLE TRIGGER) n yHnBepcasibHble
Tpurrepsl (ENABLE ALWAYS TRIGGER).

CepBep oTnm4aeT 06bIYHbIV MpoLLecc OT npouecca, NPUMEHALEro
pennuuMpoBaHHble N3MEHEHUS, C MOMOLLbIO NapameTpa ceaHca
session_replication_role. o ymonyaHuio napameTp MMeeT 3HavyeHune origin,
a npouecc logical replication worker 3agaet emy 3HadyeHue replica.

https://postgrespro.ru/docs/postgresgl/16/sqgl-altertable




Tpurrepsl Ha MOOIIHCYHUKE

ITompo6yeM co3maTh TPUITEP Ha CePBepPe-MOANUCUYHKeE.

=> 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

Io6aBsieM CTPOKY Ha IyOJIMKYIOIIEM CepBepe:
=> INSERT INTO test VALUES (6, 'llectb');
INSERT 0 1

Yrto nmonyuurcs?

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

id | descr

6 | llectb
(1 row)

OOBIYHEIN TPUTTEDP He cpabaThBaeT IIPU IPUMEeHEeHUN U3MEeHeHUH 13 My0IuKalliy, 3aT0 OH OymeT cpabaThiBaTh IPHU
JIOKQJIbHBIX U3MEHEHUAX Ha MOAMNCYUKE:

| => INSERT INTO test VALUES (7, 'Cemb');
| INSERT @ 1
| => SELECT * FROM test WHERE id = 7;

id | descr

7 | CeMb — Tpurrep cpabotan
(1 row)

HOHyCTI/IM, HaM HYXHO, YTOOBI TPpUrrep Cpa6aTbIBaJ'I TOJIBKO OJIsA U3MEeHEeHUH, IIPOUCXOOAIINUX IIPU PEIlJIMKaAIlluu. st sTorO
SIBHO BKJIIOYHUM €TI0 KaK peHHI/IKaLIHOHHI)Ifl:

| => 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, 'QeBsATb');

| INSERT @ 1

ITpoBepuM:

| => 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)

Temneps Tpurrep paboTaeT TOJIBKO IIPYU IPUMEHEHNN PEIINIUPOBAaHHBIX U3MEHEHUH.

Ecnu Heo6xomuMo noOuThCsa cpabaThBaHUS TPUITEPA U IIPY PEIIMKAINY, U IIPY JIOKaIbHBIX H3MEHEeHUIX, Hy2KHO
onpenenuts ero Kak ALWAYS TRIGGER. A 4TOOH pa3imuyuTh 9TH U3MEHEHUS, UCIOIb3yeM 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

BcTaBuMm elnle 1o OOHOM CTPOKE Ha KaXK[IOM CepBepe U IIPOBEPUM, UTO IIOJIYYUIIOCH:
=> INSERT INTO test VALUES (10, '[lecatb');

INSERT 0 1

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

| INSERT 0 1

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

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

3aMeTHM, 4TO IPOBEPKU BHEIIHUX Kiouel B PostgreSQL peann3oBaHEl IOCPEICTBOM TPUITEPOB, IO3TOMY IIPHCBOEHUE
napameTpy session replication role 3raueHus replica oTKII0YaeT 3TH IPOBEPKH, a 3TO MOXKET IIPUBECTU K HapyIIeHUIO
COTJIaCOBAaHHOCTH HaHHBIX.

YnaneHnne moomHuCcKHu

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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3agadn. KoHconuaauus Posigres

pervoHasbHbIi
cepsep

roJiyyeHre ¥ KOHCOMUIaLus

JJAHHBIX HeCKObKUX (prranoB ——
}}I 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).

C TOUKM 3peHnst BU3HEC-T0MMKN eCTb MHOXECTBO OCOOEHHOCTEN,
Tpebylowmnx BHUMaHUs. B Kakux-To cnydasix MOXeT ObITb MpoLLe
nepuoanyeckn nepefasarb faHHble B MaKETHOM pexunme.

Ha nnniocTpauuu: Ha LeHTpasibHOM cepBepe paboTaloT ABa npolecca
npUeMa XypHasioB, N0 OAHOMY Ha Kaxkayto NOJNUCKY.



3ajauun: cnpaBOYHUKM Posigres

pervoHasbHbIi
cepsep

peruviiKanys ClipaBOuUHUKOB

LeHTpaNbHbIi logical repl. select, insert
cepsep worker update, delete
cermeHTbl WAL
select, insert - pervoHasbHbli
update, delete cepsep
wal sender
cermeHTbl WAL
logical repl. select, insert
worker

update, delete

(L

b

i

(i

S

]
I

cermeHTbl WAL
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[pyras 3agada; Ha LeHTPa/IbHOM CEpBEPE NOAAEPXKUBAIOTCS CNPaBOYHUKMN,

aKTyaslbHble BEPCUM KOTOPbIX A0/MKHbI ObITb AOCTYMHbI HA PETMOHA/IbHbBIX
cepBepax.

B 3TOM c/iyyae cXeMy Haflo pa3BepHyTb HA0GOPOT: LEHTPa/IbHbI cepBep

Ny6ANKyeT N3MEHEHUS, a PerMoHasibHble CepBePbI NOANMUCHLIBAKOTCA Ha 3TU
0OHOBNEHUA.
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3ajiaun: macTep-macTep Posigres

KjIaCTep, B KOTOPOM JaHHbIe MOT'YT M3MEHATH HECKOJILKO CEPBEPOB

OCHOBHOI1 cepBep

OCHOBHOI1 cepsep

\ | logical repl.
select, insert Y worker select, insert
update, delete [ wal sender ] update, delete
]

cermeHTbl 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.

[ByHanpasneHHada penankayma noasunack B PostgreSQL 16. Cuctema
YMEET pas/inyarb UCTOUYHUKK pensikaumm (origin), n npu co3gaHunm
NOAMNNCKN MOXHO YKa3aTtb, YTOObI C Ny6NKYIOLLLErO cepBepa He
OTNPaBNANNCE U3SMEHEHWS, MOMEeYeHHble onpeseneHHbIM NCTOYHUKOM.

KoHeuHo, npuknagHas cuctema Ao/mkHa 6biTb NOCTPOEHA TakuM 06pas3om,
4yTO6bI N36€eratb KOHIMKTOB NPU M3MEHEHMUN AAHHbIX B OAHUX U TEX Xe
Tabnmuax. Hanpumep, Ucnosb3oBath r106asbHble YHUKa/IbHbIE
NAEHTUhMKATOPbI UM rapaHTUPOBaTb, UTO pasHble CepBePbI paboTatoT

C pasHbIMU AnanasoHamu Kodei.

Hapao yunTbiBaTh, YTO CUCTEMA MacTep-mMacTep, NOCTPOeHHasn Ha
NOTMYECKOI pennimkauum, He obecrneymBaeT cama o ce6e BbINONIHEHNE
rno6asibHbIX pacnpeaeneHHblxX TpaH3akUuin 1, crenoBaTesibHo,

0 COINacoBaHHOCTY AAHHbLIX MeX/ay cepBepamu NpuaeTcs no3aboTuTbes
OTAENbHO.
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OrpaHnyeHud Pos{gres

He perumuupyrorcs

KoMaH/ 61 DDL

3HaueHUsI TI0C/IeI0BaTeTbHOCTEH

6osbitie 066eKTHI (10)

M3MeHeHUs] MaTepUaIM30BaHHbIX MPe/[CTaB/IeHHH, BHEIIHUX Ta0JTHI]

MOFyT BEI3BATH HpO6JI€MbI

MdCCOBBI€ U3MEHEHUS JdHHbIX

He nogaeprxuBatoTcs

aBTOMaTHyecKoe paspellieHue KOHQIMKTOB
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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).

N3MeHeHUs1 pennnumupyoTcst MOCTPOYHO, MO3TOMY BbINO/IHEHUE Ha
ny6nmkaTtope koMmaHAbl SQL, 3aTparvBatoLLeil MHOro CTPOK, NpuBeaeT
K NOBbILUEHHO HArpy3ke Ha NoAnMCcYKK.

N, KaK y>xe roBopuaoCb, HET BO3MOXXHOCTN aBTOMAaTUYECKOro paspeLLeHns
KOHJD/IMKTOB.

DTN OrpaHMyYeHmnst yMeHbLIaT NPUMEHNUMOCTb NIOTMYECKON pennkauun.
https://postgrespro.ru/docs/postgresgl/16/logical-replication-restrictions
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Toru Posigres

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

Pd3HOHAIIPpAB/IEHHAA
COBMECTHMOCTDb Ha YPOBHE IIPOTOKO/Id

Mogesb yOnMKaIys — TMOAIMHACUNK

CrieqyeT yUUTbIBaTh UMEIOLLMECS] OTPAHUYEHHS
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Mpaktuka L Poddgren

Mgl OTKpbIBaeM BTOpO# Mara3uH. OH paboTaeT He3aBUCHMO
OT OCHOBHOTO (CBOM CKJIa/l, CBOM 3aKYIIKU U MPO/IaXKu ), HO UMeeT
TOT K€ aCCOPTUMEHT.

1. Pa3BepHUTe BTOPOW CepBep U3 pe3epBHOM KOMUH, KaK TTOKa3aHO
B fieMOHCTpaLyy. OuucTuTe Tab/IUITy Oreparyi.

2. OpraHusyuTe periMKalui ClIPaBOYHUKOB KHUT U aBTOPOB
13 OCHOBHOI'O MarasvHa Bo BTopou. [Ipearnonaraercs, 4to 3tu
TaOJTUI[BI MOTYT MEHSITbCSI TOJILKO Ha OCHOBHOM CepBepe.

Ybenurech, UTO M3MeHeHHs Ha3BaHU KHUT U T. I1. TIepearoTCs
Ha BTOpOM cepBep, HO U3MeHeHHsI HaJITMYHOTrO KOJINUeCTBa
TIPOUCXOASAT Ha [IByX CepBepax He3aBUCUMO.
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1. Pa3BepThIBaHHe BTOPOro Mara3uHa

HJ‘[H Pa3BEepPTEIBaHHS Ce€PBEpPa BEINIOJIHAEM T€ K€ KOMaH[ObI, YTO ¥ B IEMOHCTpPAaIluu:
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

OuncTuM TabGIUIy Ollepaluil, IOCKOIBKY BTOPOM Mara3uH BeeT CBOIO IesTeIbHOCTh He3aBUCUMO OT OCHOBHOI'O:
| => TRUNCATE TABLE operations;

| TRUNCATE TABLE

ITpu Brinonuenuu komauasl TRUNCATE e cpabotaet tpurrep update onhand gty trigger, mosTomy ouucTuM HanudHOe
KOJINYECTBO BPYYHYIO:

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

book id | onhand gty
_________ L
32 | 48
13 | 38
90 | 26
35 | 44
94 | 62
(5 rows)

| => UPDATE books SET onhand_qty = 0;

| UPDATE 100

2. Pemtnkanusi CIPAaBOYHUKOB KHUT ¥ aBTOPOB

Bce TPU CBsA3aHHEBIE Ta6J'II/II.IBI HOOJI2KHEI BXOOUTH B nyﬁnnKaumo. HHaye Ha BTOpOfI CepBep PEenIulupyrTCsa JaHHBIE C
HapylmieHHneM BHEIIHUX KITIOUen:

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

Kak TombKo MBI HACTPOUM PEIJINKAIIUI0 CIIDABOYHUKOB, Ha BTOpOﬁ cepBep B TOM 4Hucje 6yJZ[yT nepenaBaTbCsa U USMEHEHUA
HanuyHoro KonmdecTsa (books.onhand qty). OueBuaHO, YTO 3TO HeyOavYHOE pellleHue: TaKue U3MEeHEHUs He HYKHEI
BTOPOMY CepBepPy, HAJIMYHOE KOJINYECTBO BEIYHUCIISIETCS Ha HEM HE3aBUCHUMO OT OCHOBHOT'O CepBepa.

CrnenoBano OB IOMECTUTDh HAIMYHOE KOJIMYECTBO B OTAENIbHYIO TabIuIly, U3MEHUB COOTBETCTBYIOIIMM 00pa30M TPUTTED
update onhand gty trigger u mHTepdelicHyio pyHKIUIO get catalog.

I[pyroﬁ Cc1oco0 — OTMEeHSITh HeXKeJlaTeJIbHbie 0OHOBIIEHUS C TIOMOIIIHIO TpUrrepa. OH He Tpe6yeT HU3MEHEHUA OCTalIbHOT' O
KOIOa CHUCTEeMEI, HO He YCTpaHAeT 6GCHOH63HyIO II€PEeCHIJIKY OaHHBIX I1O 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

Co3panHbIN TPUITED OyAeT cpabaThBaTh TOJIBKO IIPU PeIIMKanWuy U He OymeT MellaTb OOHOBJIATh HATUYHOE KOJIMYECTBO
Ipy HOpMaJbHOU pabore:

| => ALTER TABLE books ENABLE REPLICA TRIGGER keep_onhand_qty_trigger;
| ALTER TABLE

Co3paeM nmonmuucky. [T0CKOJIBKY TEKYIlee COCTOSIHHE CIIPABOYHUKOB yKe IIOIIAJI0 Ha BTOPOM cepBep U3 Pe3ePBHOM KONUY,
OTKJII0YaeM HadaJIbHYI0 CHHXPOHU3AINIO 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+ POQSFEE

1. Ha aByx cepBepax BeJyTCsl OTHOTUITHbIE TaO/IUIIBI
Oyxranrepckux TpaH3akimid. TpebyeTcss KOHCOMUUPOBATh BCe
3aIMCH B TY >Ke Tabiuily Ha OFHOM 13 CepBepoB (Harpumep,
JTSI 11e7Ield TI0CTpoeHust 00ITel OTUeTHOCTH).

I[MpexyioxkuTe CrIOCOO PA3TAUUTD «CBOM» U «UYXKUE» 3aMCH
Y He [IOTYCTUTh KOH(IMKTHI TP JIOTHYECKOU pPeruTuKariyu.
Peanu3yiiTe npe//ioyKeHHYIO CXeMY.

2. HacrpotiTe soruueckyro peryiMKalyio B 00paTHOM HarpaB/ieHH .
[TpoBepbTe paboTy JBYHArpaBIeHHOW peryIMKaLvH.

18

1. Vicxoaute 13 cneayoLLero suaa Tabnuubl TpaH3akLuii:

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. Ytobbl nybnvkaumna He oTnpasnsia pennumpoBaHHbIe N3MEHEHNS,
3aflante nognucke napameTp origin = none.



1. KoHconuganusi

Ha nepsoM (ny61uKylolieM) cepBepe YCTaHOBUM HeOOXOIUMEIN YPOBEHDb KypHasa:

=> ALTER SYSTEM SET wal_level = logical;

ALTER SYSTEM

student$ sudo pg_ctlcluster 16 main restart

Co3panum Tabnuly TpaH3aKIun:

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
)i

CREATE TABLE

YToOBI OTIMYATH CTPOKK PA3HEIX CEPBEPOB, IOHANOOUTCS HOMOIHUTENbHEIN cTonb6el. Hanpumep:

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

ALTER TABLE

YToOH HE DOMYCTUTH KOHGMIMKTA 3HAaYeHUM IePBUYHOT0 KJIl04a, BEIAEINM KaXKoMy U3 CEPBEPOB CBOE MHOXKECTBO
3HA4YeHU: IepBOMY CepBepy — HedeTHbLIe, BTOPOMY — deTHEHIe. VIMS II0C/ieoBaTeIbHOCTH, KOTOPas UCIIONb3yeTCs Ot
TeHepalluy YHUKAJIbHBIX HOMEPOB, MOXKHO y3HATh C IIOMOIIbI0 QYHKITHHN:

=> 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

Hepoctatkom TaAKOUM CXEeMHI SIBJISIETCSI TO, YTO IIPYU IIOsSIBJIEHUU TPETHhET'O CepPBEPa ee IMIPUIETCA IIepeCTpanBaTh.

[Ipyroii BO3MOKHEIN BapUaHT — HCIIOIb30BATh AJIS IEPBUYHOTO KIII0Ya YHUBEPCAJIbHEIE YHUKAIbHEIE UIeHTU()UKATOPHI,
IpenCcTaBiIeHHbIE TUIIOM JaHHBIX uuid. [I715 3TOr0 MOKHO MCIIOJIH30BaTh BCTPOEHHYI0 GyHKIMI0 get random uuid mmu
CpenCcTBa M3 pacHupeHui pgerypto u uuid-ossp:

=> SELECT gen_random_uuid();

gen_random_uuid

5cdbbf7c-8c67-449a-862b-954ae30db7c7
(1 row)

Opxako Tun uuid 3aHuMaet 16 6aiiT (bigint — TonmbKo 8) ¥ reHepalus HOBOT'O 3HAUEHUS ITPOUCXOOUT OTHOCUTEIBHO [OJITO.

Eme opuH BapuaHT — CO37aTh COCTABHOM NMEPBUYHBIN KITIOY:
PRIMARY KEY (trx_id, server)
B aToM cnygae KOHGIUKTOB rapaHTUPOBAHHO He Oy[eT, HO MHAEKC IOJIyYUTCS OOJIbIIIe.

MEI UCIIOJIB3y€eM IIEePBEIi BAPUAHT: IIOCIEN0BATEILHOCTY, TEHEPUPYIOIINE Pa3Hble 3HAYEHUS.



Teneps pa3BepHEM BTOPOI CepBEp U3 Pe3ePBHOM KOMUH, KaK [I0KA3aHO B JEMOHCTPALIUH.
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

3amnonuuM TabIuIly TPaH3aKIUH TECTOBBIMU NaHHEIME — PA3HEIMU Ha Pa3HEIX CEpBepax.

=> INSERT INTO transactions(debit_acc, credit_acc, amount)

SELECT trunc(random()*3), --0..2
trunc(random()*3) + 3, -- 3..5
random()*100000

FROM generate_series(1,10000);
INSERT 0 10000

=> SELECT * FROM transactions LIMIT 5;

trx_id | debit acc | credit acc | amount | server
-------- R e R i
1| 0 | 4 | 78645.62 | 16/main
3| 2 | 3 | 75562.02 | 16/main
5 | 0 | 3 | 84302.40 | 16/main
7 | 2 | 5 | 65728.81 | 16/main
9 | 0 | 5 | 16223.62 | 16/main
(5 rows)

Ha BTOPOM CepBepe He 38.6yJ16M 3aMEHUTHb HaCTpOﬁKH II0CJIEN0BaTEJIbHOCTH:

=> 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()*100000

FROM generate_series(1,10000);
| INSERT 0 10000

| => SELECT * FROM transactions LIMIT 5;

trx id | debit acc | credit acc | amount | server
-------- R e S
2| 5 | 1 | 47190.68 | 16/replica
4 | 4 | 0 | 95548.63 | 16/replica
6 | 3| 1 | 24615.71 | 16/replica
8 | 4 | 1 | 50371.74 | 16/replica
10 | 3| 0 | 64115.22 | 16/replica
(5 rows)

HacTpouM pennukanuio ¢ IepBoro cepsepa Ha BTOPOH.
=> 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

Tocye HeGOIBILION ITay3kbl YOeOUMCsi, UTO JaHHbIEe IEPBOTO CepBepa YCIEIIHO PENIUIPOBAHEL:

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



server | count

16/main | 10000
16/replica | 10000
(2 rows)

2. IByHanpaB/IeHHas1 peIInKalus

HacTpolika ypoBHs XKypHaJjla y2kKe CKOIIIpOBaHa Ha BTOPOM CepBep:
| => SHOW wal_level;

wal_level

logical

(1 row)
Temneps ogucTuM TabIUIEI 1 COPOCUM MIOCIIEAOBATEIBHOCTH
=> 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

YT0oOH! MyONUKaIKs He OTIIpaBIIsijia IOANKCKe PEIIUIIMPOBaHHEIe U3MEHEHU S, Hy2KHO 3alaTh AJIS MOAIKUCKHY ITapaMeTp
origin:

| => ALTER SUBSCRIPTION trx_sub SET (origin = none);

| ALTER SUBSCRIPTION

Tenepb HAaCTPOUM peIIMKalKIo CO BTOPOTO CepBepa Ha IepPBhIi.

| => 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

ITpoBepum:

=> INSERT INTO transactions(debit_acc, credit_acc, amount)

SELECT trunc(random()*3), -- 0..2
trunc(random()*3) + 3, -- 3..5
random()*100000

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()*100000
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 | 56000
16/replica | 5000
(2 rows)

Y@manuM TpeTh CTPOK Ha KaXk[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
____________ [ S,
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)

Pennukanus paboraet

Y@anuM NOANKUCKY, YTOOH He OCTaB/IsITh aKTUBHEIE CJIOTH PEIJIMKALNHU.
=> 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



