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OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPeXAeHUs 1 YObITKKU, BK/I0Yas NoTepro A4oXo4a, HAHECEHHbIe
NPSAMbIM UN HENPAMbBIM, CleunasibHbIM UK ClyvyaiHbIM UCMNOIb30BaHUEM
MaTtepuasnioB kKypca. KomnaHus Postgres Professional He npegocTtaBnser
Kakux-nmbo rapaHTuii Ha martepuasibl Kypca. MaTtepuasbl Kypca
NpeaocTaB/ISOTCA HA OCHOBE MPUHLMNA «KaK eCTb» 1 KoMnaHus Postgres
Professional He 06a3aHa NpeaoCcTaBNATb COMPOBOXAEHME, MOALEPXKKY,
0BHOB/IEHNA, pacLUMPEHNSA N U3MEHEHNS.
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Jlornyeckasa pennnkauyms Pos{gres

MexaHusm
nyO/IUKYOIIUI cepBep UnuTaeT COOCTBEHHbIE KypHa/IbHbIe 3aIlvCH,
,quo,qI/IpyeT X B UBSMEeHeHUd CTpOK AdaHHBIX 1 OTl'IpaBJIHET noAnrCYrnKam
CepBep-HO,II[HI/IC‘{I/IK HpI/IMeHﬂeT HN3MeHeHHUsa K CBOMM T86]II/IL[E[M

OcobeHHOCTH

ny6/IMKaLMSA-TOAIMCYMK: TIOTOK JJAHHBIX BO3MO)KeH B 00e CTOPOHbI
TpebyeTcsi COBMeCTUMOCTh Ha yPOBHe MPOTOKOJIa
BO3MO)KHA BLIOOPOYHAs PeTUTUKALIUS OT/AeTbHBIX Tab/IHI]

Mpwu com3nueckoit pennnkaummn TonbKo oanH cepeep (MacTep) BbINOMHAET
N3MEHEHNSI U TEHEPUPYET XypHasTbHble 3anucu. OcTasibHble CEpPBEpDI
(penVKN) TONbKO YNTAKT XYPHa/IbHbIE 3an1Mcu MacTepa U NPUMEHSIIOT UX.

Mpu nornyeckoli pennnkauumn Bce cepBepbl paboTatoT B 00bIYHOM peXnMe,
MOryT U3MEHSITb AaHHble N FTeHepMpoBaTb COOGCTBEHHbIE XYpPHasIbHblEe
3anucu. OauH cepBep MOXET ry6/1uKoBamb CBOWV U3MEHEHUS], a Apyrme —
nMoonuckiBambsCsl Ha HUX. MpY 3TOM OAUH 1 TOT Xe cepBep MOXET Kak
ny6nnkoBaTb U3MEHEHWS], Tak U NOANMUCHLIBATLCA Ha Apyrve. 3TO NO3BOMSET
OpraHn3oBaTb NPOM3BOJ/IbHbLIE MOTOKM AAHHbLIX MEXAY CepBepamu.

CepBep-ny6nmkaTop Yntaet co6CTBEHHbIE XYyPHasIbHbIE 3anucu, HO He
nepecbliaeT Ux NoANMCUMKam «Kak ecTb» (Kak npy dusmnyeckon
pennvkauum), a npeaBapuTesbHO AEKOANPYET UX B «/TOTUYECKNIA»,
He3aBMCMMbI OT nnatdopMbl U Bepcun PostgreSQL Bua. MNMoatomy ans
NOTNYECcKol peninkaLmmn He Hy)XHa BOMYHasi COBMECTMMOCTb, Pensinka
[I0/MKHA NLWb NOHMMATb NPOTOKO/ penivkauun. Takke MOXHO nosydartb U
NPUMEHSTb HE BCE M3MEHEHNS, a TO/IbKO OTAE/NbHbIX TabnuL.

Jlornyeckas pennvkaums 4OCTynHa, HaunHasa ¢ sepcumn 10; 6onee paHHue
BEpCUN AO/MKHbI BbI/IM CNONb30BaTh paclunpeHne pg_logical
(https://www.2ndquadrant.com/en/resources/pglogical/), 6o
OpraHn30BbIBaTb Pen/nkaumo ¢ NOMOLLbI0 TPUITepPoB.

https://postgrespro.ru/docs/postgresqgl/12/logical-replication




o)) PROFESSIONAL

Jlornyeckasa pennnkauyms Pos{gres

NoCTaBLMK

noanucyuK

select, insert
update, delete Z ; wal sender |

= ]

cermeHTbl WAL

| logical repl. select, insert
worker update, delete

NI

cermeHTbl WAL

pa6otaet
OT UMeHu cynep-
nonb3oBaresns

Ha pucyHke: dooHoBbIN npouecc logical replication worker Ha cepBepe-
noAnucumnke noayyaet MHopmauuio oT NyomKyoLLero cepeepa u

NPUMEHSIET ee. ITOT NpoLecc paboTaeT OT UMEHU Cynepnosib3oBaTens,
4yTOObI MMETbL AOCTYN KO BCEM Tabnmuam, y4acTBYOLWMM B Ny6iMkaymu.

B 370 e Bpemsi cepBep-noAanucUnk pabotaeT 06bIYHbIM 06pa3oM 1
NPUHMMAET 3anpochl U Ha YTEHME, U Ha 3anuChb.
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YpPOBHU XypHauia Pos{gres

[Tapametp wal_level

minimal < replica < logical
BOCCTAHOBJIEHHE BOCCTAHOBJIEHHE BOCCTAaHOBJIEHHE
rocsie c6ost rocsie coost rocsie coost
BOCCTAHOBJIEHHE BOCCTAHOBJIEHUE
13 pe3epBHOM KOIWH, 13 pe3epBHOM KOIHH,
peruIMKaLus peruIMKaLus
JIoTHYeCKast
peruIMKaLs

UTOO6bI NYGNNKYIOLLNIA CEPBEP CMOT COMOCTaBUTb COOBCTBEHHbIE
XXYPHa/IbHbIE 3an1cu ¢ U3MEHEHUSMN Tab/IMUYHbIX CTPOK, B XXypHase
HeobxoaMma AonosHuTeNnbHaa nHdopmauun. B ocHOBHOM OHa KacaeTcs
BO3MOXXHOCTW Y3HaTb CXeMY AaHHbIX /10601 Tabnuubl B /106011 MOMEHT
BPEMEHWN.

Takol ypoBeHb XypHasia HasbiBaeTcs logical. Ha aTom ypoBHe B XypHa
3anncbiBaeTcs Ta e NHdhopmauna, YTo U Ha ypoBHe replica, n gobasnsaertcs
BO3MOXHOCTb JIOrMYECKON pennnkaumu.

[MOCKOMbKY MO YMOIYaHUIO NUCMO/b3yeTcs YpoBeHb replica, 3HavyeHne
napametpa wal_level notpebyeTcsa N3MeHUTb Ha Nyo6/nKyroLLIEM CepPBEpE.
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Myo6nukaumm n NoANUCUYNKN  Posigres

[Tybnukyromumii cepBep
nyO/TMKals BK/TFOUaeT HeCKOIbKO TabInL] ofiHOH 6a3bl JaHHBIX

M3MeHeHUs [JaHHBIX BbIJAIOTCS MOCTPOYHO B MOPSiAKe (PUKCAL[MM TpaH3aKL[UH
(pernMMLMPYIOTCSl CTPOKH, a He KoMaHzbl SQL)

IMoamucuvku

TMO/TyYaroT ¥ TIPUMEHSIFOT U3MEeHEHUsI

BO3MO)>XHd HdYa/IbHasA CUHXPOHHW3allUA JaHHbIX

6e3 pa3bopa, TpaHChOpMalMi U TJTAHUPOBAaHUS — CPa3y BBIITOJIHEHHE
BO3MOXXHbI KOH(D/IUKTHI C JIOKAIbHBIMU JIaHHBIMU

Jlornyeckas pennukauust UCNosb3yetT MOAENb «NyonmMKaumst — nognucUmK.
Ha ogHoM cepBepe co3gaeTtcs rnybsiukayusi, Kotopas MOXET BK/IoYaTb pag,
Tabnuy ogHoi 6a3bl AaHHbIX. Jpyrne cepBepbl MOryT 100nMuUCkbIBambeCsl Ha
3Ty ny6nukaumo 1 nonyyvaTb U NPUMEHATb N3MEHEHUS.

Pennnuunpytotca n3MeHeHHble CTPOoKn Tabnuy, (a He komaHabl SQL).
KomaHabl DDL He nepepatotca, To ecTb Tabnnubl-npueMHUKN Ha CTOPOHE
nognucymka Hago cos3gaBaTth BpPY4YHYH. HO eCTb BO3MOXHOCTb
aBTOMaTM4YecKon HadyaIbHOM CUHXPOHM3aLMN COAEPXKMMOro Tabnum, npu
co3faHun NoAnucKu.

TexHndeckn nHpopmauuss 06 N3MEHEHHbIX CTPOKax U3B/eKaeTcs 1
aekoanpyeTcs n3 nmetoulerocs xxypHana WAL Ha nybnukyowem cepsepe,
a 3arem nepecolnaercd npoyeccom wal sender nognucymKky rno NpoToKosny
pensimkauun.

[Mpouecc logical replication worker Ha nognucyvke NnpuUHUMaeT MHopmaymio
N NPUMEHSAET N3MEHEHWS.

MpyMeHeHne n3MeHeHui i NponcxoanT 6e3 BbiNoHEHUSE kKomaHa, SQL 1
CBSi3aHHbIX C 3TMM HaK/1aAHbIX pacxofloB Ha pa3bop 1 NaHNpoBaHMe, YTo
YMeHbLLUAET Harpy3Ky Ha nognuncumka.

https://postgrespro.ru/docs/postaresal/12/sgl-createpublication
https://postgrespro.ru/docs/postaresqgl/12/sql-createsubscription




Jloruyeckasi perinKamusi

[IycTh Ha IEPBOM CEPBEPE UMeeTCs Tabiula:

=> CREATE DATABASE ext_repl_logical;

CREATE DATABASE

=> \c ext_repl_logical;

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

CREATE TABLE

Pa3BepHeM pelnIuKy U3 pe3epBHOU KONINY, KaK MHI fieflany B TeMe «du3ndeckas pennukanus». Ho komasge
pg_basebackup He 6ymem mepenaBaTth KIi0Y -R, TOCKOJIBKY HaM TpeOGyeTcsl OTOENIbHEIH CEPBED, a He PeIIrKa.

student$ sudo pg _ctlcluster 12 replica stop

Cluster is not running.

postgres$ rm -rf /var/lib/postgresql/12/replica/*

postgres$ pg_basebackup --pgdata=/var/lib/postgresql/12/replica
student$ sudo pg ctlcluster 12 replica start

Io6GaBuM B TaGNIUIy Ha IEPBOM CEPBEPE HECKOJIBKO CTPOK:

=> INSERT INTO test VALUES (1, 'Pa3'), (2, 'DBa');

INSERT 0 2

Ha BTOpOM cepBepe 3THX HaHHEIX, €CTECTBEHHO, HET, HO caMa Tabnuia Oblia epeHeceHa U3 Pe3ePBHON KOIUH:
student$ psql -p 5433 -d ext_repl_logical

| => SELECT * FROM test;

id | descr

MBI XOTUM HaCTPOUTH MEXMY CepBepaMu JIOTUYECKYIO PEeIIMKaIuio. [IJIs1 9TOro HaM MOHAJOOUTCS HOMOJIHUTEIbHAS
uHpopManus B XKypHane (Ha nyOIUKyOIIeM cepBepe).

=> ALTER SYSTEM SET wal_level = logical;
ALTER SYSTEM

student$ sudo pg_ctlcluster 12 main restart
Ha nmepBoM cepBepe co3maeM MyGnuKaIuio:

student$ psql -d ext_repl_logical

=> CREATE PUBLICATION test_pub FOR TABLE test;
CREATE PUBLICATION

=> \dRp+

Publication test pub

Owner | All tables | Inserts | Updates | Deletes | Truncates

student | f | t | t
Tables:
"public.test"

Ha BTOpOM CcepBepe mopamnucekBaeMcs Ha 3Ty Hy6J’II/IKaHI/IIO:

=> CREATE SUBSCRIPTION test_sub
CONNECTION 'host=localhost port=5432 user=postgres password=postgres dbname=ext_repl_logical'
PUBLICATION test_pub;

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

O6paTnuTe BHUMaHue Ha COOOIIeHre O CO3[JaHuY PeIJIMKaIlMOHHOTO CJI0Ta, IpuYeM Ha nmybnukytomeM (!) cepsepe. Ilpu



KCIIOJIb30BAHUU PEIIMKALINY €CTh OIIACHOCTH, YTO IIOCJIE 0YEePENHON KOHTPOJIbHOW TOUKHM IMYOIUKYIOUINE CEPBED YIATUT
HEHYXHBIH (OJ11 BOCCTAHOBIEHUS) cerMeHT WAL, maHHEBIE U3 KOTOPOTO eIlle He IepefaHbl Ha CePBEP-MONIUCYUK. YTOOH
3TOr0 He MPOUCXOOUIIO, U UCIIOIb3YETCS CJIOT. DTO CIelUalbHbIM 00BEKT 6a3kl HAHHBIX, KOTOPBIMA CBSI3aH C ITIOTOKOM
KYPHAJIbHBIX 3allCEH U He MO3BOJIseT CePBepPY YHOAIATh 3alKCH, ellle He IepefaHHbe KIIMEeHTY Yepes3 9TOT MOTOK.

[Ipu Gu3UIeCKOi PeIUKALUY TOKEe MOXKHO HCII0IH30BaTh CJIOT, HO 3TO HEe 00s3aTeIbHO.

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

HpI/I CO3OaHHWU IIOAIIKMCKH BCe NaHHEBIE U3 TaﬁJ'II/ILII:I test ObITH IIepenaHbl Ha CePBEP-IIOAININCYHUK:
| => SELECT * FROM test;

id | descr
e
(0 rows)

Ecnu 910 He TpebyeTcss, MoKHO fo6aBuTth K komaune CREATE SUBSCRIPTION mnpepjioxeHue
WITH (copy_data = false)

ITpoBepuM paboTy peIIMKaliu:

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

INSERT 0 1

| => SELECT * FROM test;

id | descr

(3 rows)

TIpu 9TOM CepBEP-TIOANUCYUK TOXKE MOXKET U3MEHSTh JaHHBIe B TaGuIe (HO 3TH U3MeHeHHUs He OYOyT PeIIUIIMpOBaHbl Ha
nyGIUKYIOIUY CepBep):

| => INSERT INTO test VALUES (4, 'Yetbipe');
| INSERT @ 1
CocTosiHuEe IIOOIIKUCKHU MO2KHO IIOCMOTPETEL B IIPEACTAaBJIEHUN:

| => SELECT * FROM pg_stat_subscription \gx

[ RECORD 1 J-----m-mmdmmmmmmmmmmmmoeom oo
subid 346020

subname test sub

pid 88814

received lsn 0/AD0092CO

2023-07-26 11:10:13.068347+03
2023-07-26 11:10:13.068749+03
0/AD009108

2023-07-26 11:10:13.06782+03

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

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

K mpoueccam cepsepa nobasuics logical replication worker (ero Homep yka3aHs B pg stat subscription.pid):
postgres$ ps -o pid,command --ppid “head -n 1 /var/lib/postgresql/12/replica/postmaster.pid’

PID COMMAND
88520 postgres: 12/replica: checkpointer
88521 postgres: 12/replica: background writer
88522 postgres: 12/replica: walwriter
88523 postgres: 12/replica: autovacuum launcher
88524 postgres: 12/replica: stats collector
88525 postgres: 12/replica: logical replication launcher
88606 postgres: 12/replica: student ext repl logical [local] idle
88814 postgres: 12/replica: logical replication worker for subscription 346020
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KOHQONMUKTbI Posjgres

PesxyiMbl uzieHTU(hUKAIMX J/1s1 UBMEeHeHUs U yiareHust

CTO/OLIBI TIePBUYHOTO K/TH0Ua (TI0 YMOTYaHHIO)

CTOJIOLIBI YKA3aHHOTO YHUKA/ILHOTO UHZEKca ¢ orpaHruerHreM NOT NULL
BCE CTOJIOLIBI

6e3 upeHTUGUKAIMHY (TTI0 YMOTYAHUIO [/Isi CACTEMHOTO KaTasiora)

KoH()IMKTEI — HapyllleHre orpaHuYeHUM 11e/I0OCTHOCTU

pervIMKaLysi IPUOCTaHAB/IMBaeTCs 10 YCTpaHeH!s! KOH(IMKTa BPYUYHYHO

6o ucTpaB/ieHre JaHHbIX,
mi60 TporycK KOH(IUKTYIOLe TpaH3aKLUU

BcTaBKa HOBbIX CTPOK NPOMCXOAUT AOCTATOYHO NPOCTO. VIHTepecHee
06CTOUT AeN0 NpU N3MEHEHUSIX U yaasIEHUSIX — B 3TOM C/lyYyae Hafo Kak-To
naeHTUMLMpoBaTh CTapyto BEPCUto CTPoKK. Mo ymonyaHuio ans 3Toro
MCMOSb3YTCA CTONGLILI NEPBMYHOIO K/toUa, HO NPy onpeaeneHn Tabnubl
MOXXHO YKa3aTb U fpyrme crnocoobi:

- UCnonb3oBaTtb YHUKanbHbIM nHaekc (ALTER TABLE ... REPLICA IDENTITY
USING INDEX ...);

- ucnonb3osartb Bce ctonbubl (REPLICA IDENTITY FULL).

- BOOOLLEe oTKa3aTbCs OT NOAAEPXKKN penivkauumn Ana HeKoTopbIxX Tabnuy
(REPLICA IDENTITY NOTHING, Takoi pexum no ymosiHaHuio yCTaHOB/EH
015 Tabnuu CUCTEMHOrOo Karasnora).

[MocKkonbKy Tabnuupbl Ha NOCTaBLMKE U Ha NOANUCUYMKE MOTYT U3MEHSTbLCS
He3aBMCKMMO ApYr OT Apyra, Npu BCTaBKe HOBbIX BEPCUI CTPOK BO3MOXHO
BO3HWKHOBEHME KOHIMKTA — HapyLUEHNe orpaHn4yeHns LenoCcTHOCTMN.

B aToM cnyyae npouecc npuMeHeHns 3anncei NnpuocTaHaBMBaeTcs A0 Tex
nop, Noka KOHM/IMKT He ByaeT paspeLleH Bpy4YHY. MOXHO 160 ncrnpaBntb
AaHHble Ha noAnncynke Tak, YToobl KOHNMKT He npoucxogun, Moo
OTMEHUTb MPUMEHEHME YacTu 3anucen.

https://postgrespro.ru/docs/postaresal/12/logical-replication-conflicts
https://postgrespro.ru/docs/postgresqgl/12/sqgl-altertable




KoH(}pIHKTHI

Celiuac Ha IByX cepBepax B Tabnuile test HaXOOATCSI pa3Hble CTPOKU:
=> SELECT * FROM test;

id | descr

(3 rows)

| => SELECT * FROM test;

id | descr
mmmade e e e

1 | Pa3

2 | DOsa

3 | Tpu

4 | Yertbipe
(4 rows)

YTo mpou30uAeT, eciu MyOIUKYIOIIHKA cepBep NOOAaBUT CTPOKY, KOTOPasi y2Ke eCTh Ha CepBepe-TIOAIUCYNKE?
=> INSERT INTO test VALUES (4, 'Yetbipe-6uc');

INSERT 0 1

Ctonbern id — MepBUYHLIN KJTI0Y, ITIO9TOMY AyOIUPYIOIlee 3Ha4eHNe He MOXKEeT ObITh BCTABJIEHO U JIOTUYECKAsT PEeIIMKAITUS
octanoBurcs. Paktuuecku, nporecc logical replication worker 6ymeT mepuogruecKy nepe3amnyCcKaThCsi, IPOBePsisi, He
ycTpaHeH nu KoHGMUKT. [ToaTomy nHbopmanus B pg stat subscription nmponagaeT:

| => SELECT * FROM pg_stat_subscription \gx

-[ RECORD 1 J--------- Fommmae
subid 346020
subname test sub
pid

relid

last msg send time
last_msg_receipt_time
latest_end_1sn

|
|
I
|
received lsn |
|
|
I
latest end time |

YToOH pa3pemuTsh 9TOT KOH(GINKT, Halo YOAIUTh KOHGIUKTYIONIYIO CTPOKY U3 TaOIULEl Ha cepBepe-IoAIUCYUKe:
| => DELETE FROM test WHERE id = 4;

| DELETE 1

...M HEMHOTI'0O 100K OaTh.

| => SELECT * FROM test;

4 | YeTbipe-6uc
(4 rows)

IaHHBIE TTOSIBUJINCE, pennukanusga BOCCTaHOBJIEHA.
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Tpmrrepbl Ha noAnmncyumke Pos{,gres

[Tpu 06bIuHOM paboTe

B 00C/Ty>KMBarOIMX Tporieccax (session_replication_role = origin v local)

ENABLE TRIGGER
ENABLE ALWAYS TRIGGER

[Ipu mpuMeHeHUU perIMLUPOBaHHbIX U3MEeHEHUN

B ipotiecce logical replication worker (session_replication_role = replica)

ENABLE REPLICA TRIGGER
ENABLE ALWAYS TRIGGER

TOJIbKO Ha YPOBHE CTPOK (3a MCK/IF0UeHreM Haya/lbHOW CHHXPOHHW3ALIMN)

10

EcTb 0CO6EHHOCTM B cpabaTbiBaHUM TPUITEPOB HAa cepBepe-noAnmncUmKe.

Mpy NpUMEHEHNN N3MEHEHWIA, NOMYYEHHbIX U3 MYy6NMKaunn, obblYHbIE
Tpurrepbl pabotarb He ByayT. 3TO yA06HO, ecnv Ha 06omnx cepBepax
co3faHbl 0f4MHaKoBble Tabnmubl C 0ANHAKOBLIM HAOOPOM TPUITEPOB: B
TakoM cnyyae Tpurrep yxxe otpaboTan Ha ny6nvkyoLem cepBepe, 1 ero He
HaAo0 BbIMOMHATL Ha MOAMUCUUKE.

UToObl TpUrrep Bce-Takn cpabarbiBasl, ero He06Xo0ANMO pa3peLLnNTb Kak
pennukaunoHHbli (ALTER TABLE ... ENABLE REPLICA TRIGGER) nnu
yHuBepcanbHbln (ENABLE ALWAYS TRIGGER).

I3MeHeHMs pennnumpyoTca NOCTPOYHO, MO3TOMY paboTatoT TO/IbKO
Tpurrepbl Ha Tabnuuax Ha yposHe cTpok (FOR EACH ROW), HO He Ha
ypoBHe onepatopa (FOR EACH STATEMENT). Vcknto4yeHue cocTaBnser
HayasibHas CUHXPOHM3aUNA — Mpu Hell cpabatbiBatoT U TPUIrepbl Ha
YPOBHE CTPOK, 1 Ha YPOBHEe oneparopa.

Mpn 06bl4HON paboTe cpabaTblBalOT «OObIUYHbIE» TPUITEPLI (NPOCTO
co3faHHble KomaHgot CREATE TRIGGER, nnu siBHO paspeLleHHble
komaHaon ALTER TABLE ... ENABLE TRIGGER) u yHuBepcasibHble
Tpurrepsl (ENABLE ALWAYS TRIGGER).

CepBep oTm4aeT 06bIYHbIV MpoLEecc OT npouecca, NPUMeHSALLLEro
pennnuupoBaHHbIe U3MEHEHNS, C MOMOLLLIO NapameTpa
session_replication_role. o ymonyaHuio napamMeTp paBeH origin, HO
npouecc logical replication worker yctaHaBmBaeT ero B replica.

https://postgrespro.ru/docs/postgresqgl/12/sql-altertable




Tpurrepsl Ha NOANMHUCYHUKE

TompoGyeM co3maTh TPUITEP HA CepBepe-NOANHUCYUKE.

=> CREATE FUNCTION change_descr() RETURNS trigger AS $$
BEGIN
NEW.descr := NEW.descr || ' (nonyyeHo u3 nybnukauum)';
RETURN NEW;
END;
$$ LANGUAGE plpgsql;

| CREATE FUNCTION

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

EXECUTE FUNCTION change_descr();

| CREATE TRIGGER

Mo6aBnsieM CTPOKY Ha MyOJIUKYIOIIEM CepBepe:
=> INSERT INTO test VALUES (5, 'Natb');
INSERT 0 1

YTOo Hony4uTCsa?

| => SELECT * FROM test WHERE id = 5;

id | descr

OGBIYHEBIA TPUITEP He cpabaThiBaeT NPU NPUMEHEeHUN U3MEeHeHUH U3 my0InKauuy, 3aTo oH 6yaeT cpabaTeBaTh IPU
omepanusix Ha MOOIHUCYUKE

| => INSERT INTO test VALUES (6, 'llecTb');
| INSERT @ 1

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

6 | llectb (nonydyeno us nybnukauum)
(1 row)

HOHyCTI/IM, HaM HYXHO, 4TOOBI TPpUrrep Cpa6aTbIBaJ'I TOJIBKO [1J11 U3MEHEHUH, IIPOUCXOOAIINUX IIPU PEIJIMKaAIlluu. st aToro
SIBHO BKIJIIOYHM €ro Kak peHJ'II/IKaLH/IOHHBII;I:

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

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

INSERT 0 1

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

| INSERT @ 1

ITpoBepuM:

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

id | descr
g
7 | Cemb (monyyeHo u3 nybnukauuu)

8 | Bocemb
(2 rows)

Temneps Tpurrep paboTaeT TOIBKO IIPYU IPUMEHEHUY PeIJINIUPOBAaHHBIX U3MeHeHuH. YToOs Tpurrep cpabaTreiBa U IPU
JIOKaJIbHBIX U3MEHEHUX, Hy2KHO yCTaHOBUTh pexxuM ALWAYS TRIGGER.



YoaneHnue moonmucKHu

Ecnu penmnukanus 60sblle He Hy2>KHa, Ba’KHO YOANIUTh NOANKUCKY. MHade Ha my6InKyIOIIeM cepBepe OCTaHEeTCSI OTKPHITHIM
PenIUKaIMOHHbIN CIIOT, @ 9TO IPUBEAET K TOMY, YTO NyOIHKYIOLUIUN CepBep He CMOXKET yaansiTh cerMeHTE WAL — uepes
HEKOTOpOe BpeMsl MeCTO Ha OUCKe 3aKOHYUTCSA U CepBep aBapUNWHO OCTaHOBUTCS.

| => DROP SUBSCRIPTION test_sub;

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



o)) PROFESSIONAL

KoHconunaauus Pos{gres

pervoHasbHblIi
cepsep

roJjiyyeHre ¥ KOHCOMUIaLust
JIlaHHBIX HeCKOJIbKUX (hrIMasioB

(L

select, insert
update, delete

LeHTpasnbHbIi
cepeep

BT

wal sender

cermeHTbl WAL
logical repl.
. ki ~
select, insert worker permoHanbHblii
update, delete logical repl. cepsep
worker

[ -
cermeHTbl WAL II

select, insert
update, delete

wal sender

—

G

cermeHTbl WAL
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JNlornyeckas pennvkauus, Kak u gousmyeckas, no3sossieT pellarb pasHble
3a/aumn.

Hanpumep, NycTb MMETCA HECKO/IbKO PErMOHasIbHbIX (hnNnanos, Kaxabli
N3 KOTOpbIX paboTaeT Ha cob6CcTBEHHOM cepBepe PostgreSQL, u
Heo6Xo4MMO KOHCONMANPOBATL YacTb AaHHbIX Ha LEeHTpasIbHOM cepBepe.

[nsa pewenns Ha permoHasibHbIX cepBepax co3garoTcsa nybnvkaumm
HeobXoANMbIX AaHHbIX. LleHTpanbHbI cepBep NOANUCHIBAETCA Ha 3TN
ny6nukaumn. NonyyeHHble gaHHble MOXHO obpabaTtbiBaTb (Hanpumep,
NPUBOANTL K €ANHOMY BUAY) C MOMOLLLIO TPUTTEPOB HA CTOPOHE
LleHTpasIbHOro cepsepa.

MocKonbKy pennnkalmsa oCHoBaHa Ha nepefade AaHHbIX Yepes C/0T, Mexay
cepBepamMmn Heo6XoAMMO 60/1ee NN MeHee NOCTOSAHHOE COeAMHEHME, Tak
Kak BO BPeMsi pa3pbiBa CoeVHEHNS1 permoHasibHble cepBepb! GyayT
BbIHYXAEHbI COXPaHATb haiinbl XypHana.

ECTb MHOXECTBO 0COGEHHOCTEN TaKkoro NpoLecca 1 € TOUYKM 3peHNst BU3HEC-
NOTVKN, TPEBYIOLLMX BCECTOPOHHErO U3yyeHns. B psae cnyyaeB MOXeT
OKazaTbCsl NpolLe nepeaaBaTb JaHHble NaKeTHO pa3 B onpeaeneHHbIl
NHTEpBas BPEMEHWN.



O6Lne crnpaBOYHUKN Posigres

pervoHasbHblIi
cepsep

peruviiKanys CripaBOUHUKOB

LeHTpasbHbIi logical repl. select, insert
cepeep worker update, delete
cermeHTbl WAL
select, insert - pernoHasbHbli
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 3agava; Ha LeHTPa/IbHOM CepBepe NoAAEPXMBAKOTCS CPABOYHUKM,

aKTyaslbHble BEPCUM KOTOPbIX AO/KHbI BbITb AOCTYMHbI HA PETMOHA/IbHBIX
cepBepax.

B 3TOM c/lyyae cxeMy Haflo pa3BepHyTb HA0GOPOT: LiEHTPa/lbHbI cepBep

ny6/nKyeT N3MEHEHUS, a perMoHasibHble CepBEPbI NOAMUCHLIBAKOTCA Ha 3TU
0OHOBNEHUA.



o)) PROFESSIONAL

MacTep-macTep Pos{gres

K/1aCTep, B KOTOPOM JaHHbIe MOT'YT U3MEHATE HECKOJILKO CEPBEPOB

(zmeno Gyayiiero)
OCHOBHOIi cepBep OCHOBHOIi cepeep
\ | logical repl.
select, insert @ Y select, insert
update, delete logical repl. |z update, delete
worker |\ | wal sender
= 1 []

cermeHTbl WAL cermeHTbl WAL
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3apaua: 06ecneunTb HaZIeXXHOe XpaHeHne AaHHbIX Ha HECKOMbKUX
cepBepax C BO3MOXHOCTbIO 3an1cu Ha /llo6oM cepBepe (4TO MosiesHo,
Hanpumep, ANns reopacnpeaeneHHol CUCTEMbI).

[N pelweHnss MOXHO MCNONb30BaThb ABYHANpPaB/IEHHYIO peninkauuio,
nepegasas U3MeHeHNA B OQHUX N Tex e Tabnnuyax ot 04HOro cepsepa
K 4pYyromy 1 o6parHo.

Cpasy 3aMeTunM, 4YTO B HacTosiLLee BpeMs CpeacTBa, AOCTYIMHble

B PostgreSQL 12, He No3BOIAKT 3TOr0 peasin3oBaTb, HO CO BpeMeHeM 3Ta
BO3MOXHOCTb CKOpee BCero nosiBUTcA B aape. B HacTosllee Bpems 6onee
pa3BuTble cpeacTsa NpeanocTaBnAT pacumpenns pg_logical
(https://www.2ndquadrant.com/en/resources/pglogical/) n BDR
(https://www.2ndquadrant.com/en/resources/bdr/).

KoHeuHo, NpuknagHas cuctema [o/mkHa 6biTb NOCTPOEHA Takum 06pasom,
YTOObI M36€eraTtb KOHIMKTOB NPU U3MEHEHMM AAaHHbIX B OIHMX U TEX Xe
Tabnmuax. Hanpumep, ncnonb3oBaTth rMo6asbHble YHUKa/IbHbIE
NAEHTUPMKATOPbI UM rapaHTUPOBAaTb, UTO pasHble cepBepbl paboTatoT

C pa3HbIMK AnanasoHamu Kndei.

Haao yuntbiBaTh, YTO CUCTEMA MAcTepP-MacTep, NOCTPOEHHAst Ha
NOTMYECKOI pennvkauum, He obecneymBaeT cama o ce6e BbINOoNHEHNE
rnobasibHbIX pacnpeaeneHHbIX TpaH3akUuii n, cnegoBaTesbHo,
COrNacoBaHHOCTY [laHHbIX MEX/Y cepBepamu.



o)) PROFESSIONAL

OrpaHnyeHud Pos{gres

He perumuupyrorcs

KoMaH 161 DDL
3HaueHHsI MOC/IeI0BaTeIbHOCTEeH
6osbiie 066eKTHI (10)

HW3MEHEHHs MaTepHa/IM30BaHHBIX Hpe,HCTaBIIeHI/IIL/i, CTOPOHHHUX Ta6J'[I/H_[,
CEKIIMOHMPOBAHHBIX Ta6JII/IL[

MoryT BbI3BaTh ITPOO/IEMBI

MaCCOBbIe U3MEHeHMS TdHHBIX
HW3MeHeHUs, CAe/IaHHbIe JOJITMMHU TPAH3dKIUAMUAU

He nogaeprxuBatoTcs

aBTOMAaTHYeCcKoe paspelleHre KOHPIUKTOB
JIBYHarpaB/IeHHas1 PeT/IMKALs OJJHOW U TOM ke TabJUI[bI
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Jlornyeckasa pennnkaumns nmeeT A0BO/IbHO MHOIO 0Fp&HI/I‘—IGHI/II7I.

He pennuuupyroTca komaHabl DDL — Bce n3amMeHeHns cxembl JaHHbIX Haa0
nepeHocuTb Bpy4Hyto. 1o Bepcun 11 He pennnunpoBaiach Takke KomaHga
TRUNCATE. He pennuumpytotca 6onblune ob6bekTol (large objects).

PennuumnpoBaTbCs MOTYT TO/IbKO 00ObIYHbIE 6a30Bble Tabnunubl. T. €. Hesb3s
pennuuMpoBaTb Mareprasin3oBaHHble npeacTaBieHns, CTOPOHHNE U
CeKUMOoHNpoBaHHble Tabnmupbl (HO MOXHO — OTAE/bHbIE CEKLUUN).

He pennvumpytoTcsa 3Ha4eHus nocsefoBare/ibHOCTeN. ITO 03HAYaeT, YTo
ec/n cepBep-noANUCcUYNK Jo6aBiseT CTPOKU B Tab/uLy € CypporaTHbIM
YHUKa/IbHbIM K/THOHOM, 4J151 KOTOPOM HacTpoeHa pennvkauns, BO3MOXHbI
KOHQ/IMKTbI. KOHJU/IMKTOB MOXHO M36exarb, BblAeNnsas AByM cepBepam
pasHble guana3oHbl 3Ha4eHui nocneaoBaTe/lbHOCTEN, UK UCNONb3YA
BMECTO HUX YHMBEpPCa/lbHble YHUKasIbHble naeHTudumkartopsl (UUID).

Mpwv BbINO/THEHMW HA NYGNMKYOLLEM CEepBeEpPe OfIHOW KomaHabl SQL,
3aTparvBatoLLeil MHOro CTPOK, U3MEHEHUS1 BCe PaBHO PennLUpYoTCs
MOCTPOYHO, YTO NPUBOANT K NOBbILUEHHOM HArpy3ke Ha NoANUCYKK.

Tekyllan peanm3aunst He o4eHb XOPOLLIO CNPaBASETCS C AONTUMUA
TpaH3akuusiMu. OHM YBENMUMBAKOT Harpy3ky Ha nyG/vKyoLLIMiA cepBep.

N, Kak y>Ke roBOpuIoCb, HET BO3MOXHOCTU aBTOMATUYECKOro pa3peLleHus
KOHCP/IMKTOB U ABYHANPABNEHHOIN penimkaumm oqHNX 1 Tex Xe Tabnull,

3TN orpaHnyeHns yMeHbLlalT NPUMEHUMOCTb JI0OTMYECKON pennkauun.,
https://postgrespro.ru/docs/postgresqgl/12/logical-replication-restrictions




o)) PROFESSIONAL

Toru Posigres

Jlornueckasi peryivKalys rnepefaet U3MeHeHUs CTPOK
OT/Zle/TbHBIX TaOJIHI]

Pd3HOHAIIpABJ/IEHHAA
COBMECTHMOCTDL Ha YPOBHE IIPOTOKO/IA

CrnezyeT yuuThIBaTh UMeEIOLMeCsl OTPaHUUYeHUsT
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Mpaktuka L Poddgien

Mgl OTKpbIBaeM BTOPO# Mara3uH. OH paboTaeT He3aBUCUMO
OT OCHOBHOTO (CBOM CKJa/l, CBOM 3aKYIIKU U MPO/IaXK ), HO UMeeT
TOT K€ aCCOPTUMEHT.

1. Pa3BepHUTe BTOPOW CepBep M3 pe3epBHOM KOMUM, KaK MOKa3aHO
B fieMOHCTpaLyy. OuucTrTe Tab/IUIly orepaiyi.

2. OpraHusyuTe perniMKaluio ClIPaBOYHUKOB KHUT U aBTOPOB
13 OCHOBHOI'O MarasyvHa Bo BTopou. [Ipezmnosnaraercs, 4To 3tu
TaOJTUI[BI MOTYT MEHSTHCS TOJTLKO Ha OCHOBHOM CepBepe.

YbenuTtech, UTO U3MeHeHHs Ha3BaHUI KHUT U T. I1. TIepeIaroTCs
Ha BTOPOM cepBep, HO U3MeHeHHsI HaJTMYHOTO KOJINUeCTBa
TIPOUCXOASAT Ha [IByX CepBepax He3aBUCUMO.
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student$ psql bookstore2

1. Pa3BepThIBaHHe BTOPOro Mara3uHa

HJ‘[H Pa3BepPTEIBaHHSA Ce€PBEpa BEINIOJIHAEM T€ K€ KOMaH[ObI, YTO ¥ B IEMOHCTpPAaIluu:
student$ sudo pg_ctlcluster 12 replica stop

Cluster is not running.

postgres$ rm -rf /var/lib/postgresql/12/replica/*

postgres$ pg_basebackup --pgdata=/var/lib/postgresql/12/replica
student$ sudo pg_ctlcluster 12 replica start

=> ALTER SYSTEM SET wal_level = logical;

ALTER SYSTEM

student$ sudo pg_ctlcluster 12 main restart

student$ psql -p 5433 -d bookstore2

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

| TRUNCATE TABLE

IIpu Brinonuenuu komauasl TRUNCATE e cpabotaer tpurrep update onhand gty trigger, mosTomy oumcTuM HanudHOE
KOJINYECTBO BPYYHYIO:

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

book id | onhand gty
_________ L
92 | 66
31 | 72
67 | 84
5 | 54
86 | 48
(5 rows)

| => UPDATE books SET onhand_qty = 0;

| UPDATE 96

2. Pemtnkanusi CIPAaBOYHUKOB KHUT ¥ aBTOPOB

Bce TPU CBsA3aHHEBIE Ta6J'II/II.IBI HOOJI2KHEI BXOOUTH B Hy6J’II/IKaLII/IIO. HHaye Ha BTOpOfI CepBeP PEenIulupyrnTCsa JaHHBIE C
HapylmieHneM BHEIITHUX KITIOUen:

student$ psql bookstore2
=> CREATE PUBLICATION books_pub FOR TABLE books, authors, authorships;
CREATE PUBLICATION

Kak To/mbKo MBI HACTPOUM PEIJINKAIIUIO CIIDABOYHUKOB, Ha BTOpOﬁ cepBep B TOM 4Hucje 6yJZ[yT nepenaBaTbCsa U USMEHEHUA
HanuyHoro KommdecTsa (books.onhand gty). OueBuagHO, YTO 3TO HeyHavyHOE pellleHue: TaKue U3MEeHEHNS He HYKHEI
BTOPOMY CepBePYy, HAJIMYHOE KOJINYECTBO BEIYHUCIISIETCS Ha HEM HE3aBUCUMO OT OCHOBHOT'O CcepBepa.

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

pr]"Oﬁ Cc1Ioco0 — OTMEeHSITh HeXKeJlaTeJIbHble 0OHOBJIEHUS C TIOMOIIIHIO TpUrrepa. OH He Tpe6yeT HU3MEHEHHA OCTaJIbHOT' O
KOIOa CHUCTEeMEI, HO He YCTpaHAeT 6GCHOH63HyIO IIePECHIJIKY OaHHBIX IT1O 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 PEIIMKanWy U He OymeT MellaTb OOHOBJIATh HATUYHOE KOJIMYECTBO
Ipy HOpMaJbHOU pabore:

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

Co3paeM nmonuucky. [T0CKOJIBKY TEKYIlee COCTOSIHHE CIIPABOYHMKOB yKe IIOIIAJI0 Ha BTOPOM cepBep U3 Pe3ePBHOM KONMUY,
OTKJII0YaeM HadaJIbHYI0 CHHXPOHU3ALNIO JaHHEIX:

=> 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 TpaH3akiyid. TpebyeTcs KOHCOMUUPOBAThL BCe
3aIMCH B Ty >Ke Tab/IvIy Ha OfIHOM U3 cepBepoB (HarpuMep, AJis
1]e/Ied [IOCTPOEeHUs 0011el OTUETHOCTH).

[TpenoxkuTe Criocod pa3IuuUTh «CBOM» U «UYKHE» 3aliCH U
He JIOMyCTUTh KOHGIUKTBI TIPY JIOTUUECKOHN peTuIMKaL[|H.
Peanu3yiiTe Npe/iyIoKeHHYIO CXEMY.

2. HacrpotiTe oruuecKyro peryiMKalyio POU3BOIbHON TaOMHL[bI
B IDYT'YIO Ha TOM >Ke CaMOM CepBepe.
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1. Nicxogute 13 criedyoLLero Buaa 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. Ecnv nonpo6oBatkb BbINOMHUTL 00bIYHbIE AeCcTBUA, KomaHaa CREATE
SUBSCRIPTION «noBuUCHeT». BHUMAaTENbHO U3yYnTe AOKYMEHTauMIo:
https://postgrespro.ru/docs/postgresql/12/sqgl-createsubscription




1. KoHconuganmusi

Ha ocHOBHOM cepBepe yCTaHOBUM HEOOXOOUMBIM YPOBEHD XKypHaa:

=> ALTER SYSTEM SET wal_level = logical;

ALTER SYSTEM

student$ sudo pg_ctlcluster 12 main restart

Co3panumM Tabnuly TpaH3aKIu:

student$ psql

=> CREATE DATABASE ext_repl_logical;

CREATE DATABASE

=> \c ext_repl_logical

You are now connected to database "ext repl logical" 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

YTOOH OTIIMYATh CTPOKH PA3HEIX CEPBEPOB, IOHAXOGUTCS NOMOIHUTEIBHEIA cTonGen. Hampumep:
=> ALTER TABLE transactions ADD origin text NOT NULL DEFAULT 'A‘;

ALTER TABLE

YT0OH HE JOIYCTUTH KOHGINKTA 3HAYEHUN IEPBUYHOTO KIII04Ya, MOXKHO BHIIEJIUTH KaXkK/IOMy U3 CEPBEPOB CBOM [Mana30H
3HaueHui. Hanpumep, nepsoMy cepBepy — HedeTHBIE, BTOPOMY — YeTHEIe. MMs ITocIeioBaTeNbHOCTH, KOTOpas
HCIIOIB3YeTCs I TeHepaluy YHUKAJIbHEIX HOMEPOB, MOXKHO y3HaTh C IIOMOIIBIO GyHKITHH:

=> 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 TaKO# CXEMEI SIBJIIETCSI TO, YTO IIPpYU TIOsIBJIEHUU TPEThET'O0 CEPBEPa ee IMIPUOETCA IIepeCTpanBaTh.

IIpyroi BapuaHT — KCIIOIH30BaTh [JIsI IEPBUYHOTO KJII0Ya YHHUBEePCaJIbHble YHUKAJIbHEIE HIeHTU(GUKATOPH,
TIpeficTaBJIeHHbIE TUIIOM AaHHBIX uuid. [ 9TOro MOXKHO HCIOJIb30BaTh pacuiupeHue pgerypto unu uuid-ossp (a B Bepcun
13 nosButcs BcTpoeHHas GyHKNUS get random uuid):

=> CREATE EXTENSION pgcrypto;
CREATE EXTENSION
=> SELECT gen_random_uuid();

gen_random uuid

afb6e7f5-elb6-469a-a78b-b54c421e22b0
(1 row)

Opnako tun uuid 3aHuMaet 16 6aiT (bigint — TonbKO 8) ¥ reHepalnysi HOBOT'O 3HAUYEHUS IPOUCXONUT OTHOCUTEIIBFHO [OMTO.

Ele omuH BapuaHT — CO3[aTh COCTAaBHOM MMEePBUYHEBINA KJTIOY:
PRIMARY KEY (trx_id, origin)

B aToM cnygae KOHGIUKTOB rapaHTUPOBAHHO He Oy[eT, HO MHAEKC IOJIyYUTCS OOJIbIIE.



Tenepb pa3BepHEM BTOPOM CepPBEP U3 Pe3ePBHOM KOIUHU, KaK II0Ka3aHO B IEMOHCTPAIIUH.
student$ sudo pg_ctlcluster 12 replica stop

postgres$ rm -rf /var/lib/postgresql/12/replica/*

postgres$ pg_basebackup --pgdata=/var/lib/postgresql/12/replica

student$ sudo pg ctlcluster 12 replica start

student$ psql -p 5433 -d ext_repl_logical

3anosHUM Tab/INIy TPaH3aKLIUM TeCTOBHIMU MaHHBIMU — Pa3HBIMU Ha Pa3HHIX 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;

origin

| |
+ +
| 67310.58 |
| 6148.33 |
| 86210.57 |
| 13667.80 |
| 85920.64 |

Ha BTOpOM CcepBepe He 3a0yneM IIpefBapUTEeIbHO 3aMEHUTh 3HaYEHNe 10 YMOIYaHUI0 It CTONOHa origin ¥ HaCTPOUKH
MOCJIEOBATENIbHOCTH:

| => ALTER TABLE transactions ALTER origin SET DEFAULT 'B';
| ALTER TABLE

=> 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 | origin
-------- B S S it
2 | 5| 2| 5263.99 | B
4 | 3| 0 | 25116.04 | B
6 | 3 1 | 53052.53 | B
8 | 5| 2 | 61042.90 | B
10 | 4 | 2 | 54865.97 | B
(5 rows)

HacTpouM pennukanuio.
| => CREATE PUBLICATION trx_pub FOR TABLE transactions;
| CREATE PUBLICATION

=> CREATE SUBSCRIPTION trx_sub
CONNECTION 'host=localhost port=5433 user=postgres password=postgres dbname=ext_repl_logical'
PUBLICATION trx_pub;

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

Tocye He6OMBIION TTay3bl YOEAUMCS, YTO JaHHEIe BTOPOTO CEPBEPA YCIEITHO PETUIAIIPOBAHBL:

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



origin | count

________ [ S,
B | 10000
A | 10000
(2 rows)

V@oanmum MOgmucKy, YTOOH 3aBEPIINUTh 3afjaHue:
=> DROP SUBSCRIPTION trx_sub;

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

| =>\q
2. PentMKanusi Ha OMTHOM cepBepe

Co3manuM IyGnuKaIuio:

=> CREATE PUBLICATION trx_pub FOR TABLE transactions;
CREATE PUBLICATION

Co3manuM BTOpYIo 6a3y JaHHBIX HA TOM JXe CepBepe, U TaONully B HEH:
=> CREATE DATABASE ext_repl_logical2;

CREATE DATABASE

student$ psql ext_repl_logical2

=> 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,
origin text NOT NULL
);

| CREATE TABLE

Komanga CREATE SUBSCRIPTION 10 yMOJT4aHHIO CO3[AET CJIOT PEIJIMKAINHU, a OJIsT 9TOT0 TpeOyeTcst MoXKOaThCs, IT0Ka
3aBepllaTcs BCe TPaH3aKIUY, akTUBHLIE Ha MOMEHT HadaJsla co3maHus cyioTta. OQHOM U3 TaKUX TPaH3aKIUs SBJISAETCA Ta, B
KoTopo# BreimosnHseTcs Komanpa CREATE SUBSCRIPTION, 4To npuBOAUT K 6ECKOHEYHOMY OXKUIAHUIO.

PelieHueM sIBISIETCSI CO3TAHKe CI0Ta BPYYHYIO U yKa3aHUe ero UMeHH IIPH CO3MAaHUM IMOAIUCKHY:
=> SELECT pg_create_logical_replication_slot('trx_slot', 'pgoutput');

pg create logical replication slot

(trx_slot,1/D52CFB68)
(1 row)

=> CREATE SUBSCRIPTION trx_sub
CONNECTION 'host=localhost port=5432 user=postgres password=postgres dbname=ext_repl_logical'
PUBLICATION trx_pub WITH (slot_name = trx_slot, create_slot = false);

| CREATE SUBSCRIPTION

ITpoBepuM:

| => SELECT count(*) FROM transactions;

B 3aBepuieHue yganuM MOONUCKY (CIOT OymeT yoajleH aBTOMATUYeCKH):
| => DROP SUBSCRIPTION trx_sub;

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






