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Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHne maTepunanios Kypca (npeseHTaLmu,
AeMOHCTpaummn) paspeluaetcs 6e3 orpaHuyeHunii. Kommepueckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MMCbMEHHOIO paspeLLeHns KoMmnaHum
Postgres Professional. 3anpeuwjaeTcsi BHeCEHME U3MEHEHUI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHnst 1 NPeASIOKEHNA HanpaBNANTe No aapecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPexXAeHUA 1 YObITKKX, BK/IOYas NoTepto A40X04a, HAHECEHHbIe
NPSAMbIM UN HENPAMBIM, CleunasibHbIM UK CyYaiHbIM UCMO/Ib30BaHMEM
MaTtepuasnioB kypca. KomnaHus Postgres Professional He npegocTtasnser
Kakux-1mbo rapaHTuii Ha matepuasibl Kypca. MaTtepuasnbl Kypca
NPeaocTaB/STCA HA OCHOBE MPUHLUMNA «KakK eCTb» 1 KoMnaHua Postgres
Professional He 06s3aHa nNpeAoCcTaBNATb COMPOBOXAEHME, NMOALEPXKKY,
06GHOB/IEHNSA, pacLUMPEHNA N U3MEHEHNS.
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Tembl Posigres

OT/1nMuus TIOTUUeCKOW periMKaluM oT hr3nueCcKoi
[Ty6siiKaIuu v Mo/IMCKH

Jlornueckoe AeKOAUPOBaHUE U CJIOThI JIOTUYECKOW PervIMKaluu
KoH(MMMKTEI ¥ X pa3peliieHre

BreironHenuve TPUITEPOB Ha IMOAIMNCUYHKE
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CpaBHeHune Pos{gres

dusmnyeckasa

MacTep-pervivKa: IMoTOK JJaHHBIX TOJIBKO B OZIHY CTOPOHY
TPaHCJISALIUS MOTOKA )KYPHAJIbHBIX 3arvcel Win (ailyioB xKypHasa
TpebyeTcsi JBOUYHAsI COBMECTHMOCTh CEPBEPOB

BO3MO)XKHA peruvIvMKaLus TObKO BCero KJjacrepa

Jlornueckas

NyO/IMKaLUS-TIOATTUCKU: Y CepBepa HeT BbI/|e/IeHHON pOn
TPaHC/ISLUS U3MEeHeHUH TabIMUHBIX CTPOK

HeoOX0M ypoBeHb KypHasa logical

TpebyeTcsi COBMECTUMOCTh Ha yPOBHE MPOTOKOJIA
BO3MO)XHa BbIOOPOUHas peryIMKaIysl OT/e/TbHBIX TabJIuI]

Kak Mbl MOMHUM, NpU oU3NYECKOn pennnkaunumn cepBepbl UMEOT
Ha3HayeHHble poan: macTep 1 penvka. MacTtep nepegaet Ha pensivky
XXYpHa/ibHble 3anucy (B Buge dpainsioB uav noToka sanucei); penanka
MPUMEHSET 3TU 3anncy K CBOMM dpainiam AaHHbIX. [NpumMeHeHne npoucxoant
4YMCTO MexaHU4yeckn, 6e3 «MNoOHMMaHNA CMbIC/1a» U3MEHEHWIA, NO3TOMY
BaxHa [BOMYHAA COBMECTUMOCTb MeXay cepBepamn (0AMHaKoBble
nnaTgopmMbl U OCHOBHble Bepcun PostgreSQL). MOCKONbKY XypHan 06Lwmnii
[N BCEro knacrepa, To 1 peninumpoBatb MOXHO TOJIbKO KNnacTep LLe/IMKOM.

[Mpu normyeckom pensivkaunm Ha oAHOM cepBepe cosgaeTtcs nybankayms,
Apyrve cepeepbl MOTYT Ha Hee noanucartbCs. Y cepsepa HeT BblAesIeHHO
PONN: OAMH U TOT Xe CepBEP MOXET Kak nyb/mkoBaTb N3MEHEHUS, TakK U
nognucbiBatbCa Ha gpyrue (MNn gaxke ceoun) nyonukauuun. rNMognucke
nepepaetca nHpopmauus 06 N3MeHeHNAX CTPOK B Tabnmuax B niaropmMo-
He3aBMCUMOM BUAE; ABOMYHAA COBMECTUMOCTb He TpebyeTcs. 15 paboTbl
NOrMYECKOn pennukaunmn B XXypHasie nyonukyoLero cepeepa Heobxogmma
aononHutensHas nHdgopmauma (napametp wal_level = logical). Jlornyeckas
pennvkaunsa no3BOIAET TPAHC/IMPOBATbL HEe BCE U3MEHEHUSA, a TOSbKO
Kacarowmecs onpeaeneHHblx Tabnmu,.

Jlornyeckasn pennunkaums AoCTynHa, HaunHasa ¢ Bepcum 10; 6onee paHHue
Bepcun AO/MKHbI Bbl/IM NCMob30BaTh paclupeHue pglogical, nnéo
OpraHn3oBbIBaTb pernnkaumo ¢ NOMOLLbI TPUITepPOB.
https://www.2ndquadrant.com/en/resources-old/pglogical/
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Mopenb Pos{gres

[Tybnmkarust

00BeKT 0a3bl JaHHBIX
BbI/IaeT U3MEHEHUs JJAHHBIX TTOCTPOYHO
H3MeHEeHUs B TIopsiiKe PUKCAI[UK TPaH3aKI[UH

IToamucka

TMOAIMKMCBIBAETCSH, TOJIyUYaeT YU IIPpUMEeHsAeT U3MeHEHUW

TaO/IULIBI ¥ CTO/IOLIBI COMOCTABIISIFOTCS 110 MOTHBIM MUMeHaM, CTPOKUA —
T0 JIOTUYeCKUM H/leHTH(rKaTopam

Tofiiep>KUBaeTCsl «0ecilioBHas» Haya/lbHasi CUHXPOHK3aLUs (9KCIIOPT
CHUMKA)

MOT'yT BO3HUKATb KOH(bJ'II/IKTbI C JIOKAJIbHBIMH OdHHBIMHA

Nornueckas pennunkaums NCnonb3yeT Mogenb «nyonnkaumsa-noanucka.

Ha ogHoM cepBepe co3gaeTtcs rnybsiukayusi, Kotopas MOXET BK/IoYaTb pPag,
Tabnuu ogHoi 6a3bl AaHHbIX. 118 penankaumm U3 HeCKObKUX 6a3 AaHHbIX
noTpebyeTcsa co3aarb HECKOMbLKO Ny6mnkKaumi.

[My6nunkauma BKIKOYAET B Ceba M3MEHEHUS, NpoucxoasLime ¢ Tabnmuamm:
3TN U3MEHEHNA NepeaaroTcsl Ha YPOBHE CTPOK («B Tabnuue Takon-to Takasi-
TO CTPOKa M3MEHUIAaCb TaKNM-TO 06pa3om»).

3mMeHeHns Bbl4aTCA He cpasy, a ToMbKo Npu domMkcaumm TpaH3akuun.
https://postgrespro.ru/docs/postgresal/13/logical-replication-publication

Apyrvue cepBepbl MOTYT co34aBaTh MOOMUCKU Ha NMy6nmkaumm, noayyartb
N NPUMEHSITb U3MEHEHNS.

MprYMeHeHne N3MEHEHUIA Bceraa NPoucXoanT NOCTPOYHO. XOTs Kaxaoe
N3MeHeHne He TpebyeT pasbopa 1 NIaHMPOoBaHUsS 3anpoca, MaccoBble
M3MEHEHMS 13-3a 3TOTO ByAYT BbINOMHATLCA Me/IEHHEE.

Tabnuubl NAEHTUULNPYIOTCS MO NONIHLIM UMEHaM (BK/1toHasi CXemy),
CTONGUbI TakkKe NAeHTUPULNPYIOTCS MO MMeHaM. DTO NO3BOSAET NOANUCKE
MCNOMb30BaTb OT/IMHAKOLLYHOCA CXeMY AaHHbIX (Hanpumep, UMeTb B Tabnuue
OONOSTHUTENbHbIE CTOMOUbI).

Mo ymMonuyaHuo Npu co3aaHny NOANNCKN BbINOMHAETCS HavyalbHas
CUHXPOHU3aUUS CoAepPXMMOro Tabnuu,. OHa NponcxXoanT «6ecLLOBHO»
6narofaps UCNoNb30BaHUI0 MEXaHU3Ma 3KCnopTa CHUMKA AaHHbIX.

https://postgrespro.ru/docs/postgresqgl/13/logical-replication-subscription
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OrpaHnyeHusd Pos{gres

PenmmiMpyroTcsi He Bce U3MeHeHUsI

tonbko koMaH bl INSERT, UPDATE, DELETE, TRUNCATE

TOJTLKO 0A30BbIe U CEKI[MOHUPOBAHHbBIE TAO/HIIBI
(He perIMLIMPYIOTCS NOC/Ie0BaTebHOCTH, MaTepraaIi30BaHHbIe
TIpe/ICTaB/IeHUS)

[MoanucKy ¥ MyOTMKaI[M0 MOYKHO CO3/1aTh TOJILKO Ha OCHOBHOM
cepBepe

He paboTaroT Ha (U3UUYECKUX PervIhKax

L{yK/IBI B periivkaiyiy He oOpabaThIBatoTCs

HeJTb3s1 PeTUIMLMPOBaTh OAHY U TY >Ke Tabauily
C OJJHOTO CepBepa Ha JIpyroi 1 06paTtHO

Pennnuupyotcsa ToNbKO U3MEHEHNSA COAEPXMMOT0o TabnuL, Bbi3BaHHbIE
komaHgamu DML. TRUNCATE pennuyupyetca, HaynHaa ¢ sepcum 11,
CEeKUMOoHNPOBaHHbIe Tabnmupbl — € Bepcumn 13.

He pennnuyupytotca komaHabl DDL, 4To 03Ha4yaeT HeobXxoANMOCTb
npeaBapuTesibHO Co34arb BCe HeobxoAuMble Tab/nuLbl HA CTOPOHEe
noAnncKu. He pennnumpyroTca oCTaslbHble 0ObLEKTLI, 0O0beaNHAEMbIe
TEPMWHOM relation: nocnenoBaresibHOCTU, Martepruasin3oBaHHble
npencraBneHns, BHeWHMe Tabnumubl. bonblune o06bekThl (large objects)
TaKxke He pennuumpyroTcs.

Ecnu ncnonbdyetca puanyeckas penavkauus, 1o 1 nyénukawmio,
N NOAMNCKY MOXHO CcO34aTb TO/IbKO HA OCHOBHOM CepBepe, Tak Kak
komaHabl DDL Ha pensinke He noAanepXxnuBarTcs.

HeT BO3MOXHOCTM OpraHn3oBaTth pensivkaLuio OfHOM 1 Tol Xe TabnumLbl
MexXay ABYMsi cepBepamun: U3MeHeHus!, cienaHHble Ha NepBOM CepBepe,
MPUMEHSIIOTCS BTOPbIM U TYT )€ CHOBA NePEeChINIaloTCsi NePBOMY, KOTOPbIi
CKOpee BCEro He CMOXET UX NPUMEHUTb 13-3a HaPYLLEHNS1 OrpaHNYeHuin
LIeNIOCTHOCTW.

https://postgrespro.ru/docs/postgresqgl/13/logical-replication-restrictions
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Cxema paboThl Posjgres

nocraBLmK noanucyunk

noruyeckoe -
AexkoavposaHue

select, insert ¢ 5| logical repl. select, insert
update, delete Z < Q' ) ;| worker update, delete
—)

= 1
cermeHTbl WAL npumeHsieT cermenTbl WAL
OT UMEeHM cynep-
nonb3oBarens
max_wal_senders max_logical_replication_workers
max_replication_slots max_worker_processes

[aHHble 06 n3mMeHeHUAX Tabnuy, nepesarnTca NOAMNMCKe TEM Xe NpoLeccom
wal sender, UTO 1 NPU 0O6bIYHOI NOTOKOBOW pennnkauumn. Tak xe, Kak 1 npu
MOTOKOBOI pennunkaumu, aToT NPOLECC YMTaeT XypHasl npeasanncu, Ho He
MPOCTO TPAHC/IMPYET NPOYMTaHHbIE 3anncK, a NpeaBapuTesnibHO gekoaupyet
nx. B otnnume ot onsanyeckon pennukaumm, B 06a3aresibHOM nopsake
MCNOJIb3YETCS C/I0T JIOTMYECKOW pensikauun,

Ha cTopoHe noanvckn nHgpopmaumio npuHumMaeT ooHOBbIM npouecc logical
replication worker 1 npumMeHseT ee. B 3T0 e BpeMs cepBep-noAnmncUmK
NPUHUMAET 0bblYHbIE 3aMpPoChl U Ha YTEHME, N Ha 3aMnuChb.

O6partnte BHUMaHWe, YTO Ha NyO/IMKYHIOLWEM CepBepPe MOXET ObITb
3anyLieHo MHoro npoueccoB wal sender — nNo ogHOMY Ha Kaxayro
nognucky. 3HadyeHna napameTpoB max_wal_senders n
max_replication_slots [o/MKHbl COOTBETCTBOBATb HYXXHOMY KO/INYECTBY
NpOLECCOoB.

Ha cepBepe nognucky HeobXxoAMMO YCTaHOBUTbL napamMeTpbl
max_logical_replication_workers (8,15 npoyeccos, NPUHUMAaOLLNX
N3MEHEHMS MO NOAMUCKE) U B LLleNIOM max_worker_processes (Kak MUHUMYM
Ha eAnHULY 6onblue, TakK Kak ecTb eLle npouecc logical replication launcher,
HO BOOOLLE 3TOT Ny UCMOMb3YETCA N AN OPYTUX HYXA).

https://postgrespro.ru/docs/postgresqgl/13/logical-replication-architecture




Jlorudyeckasi perinKamusi

Ms1 cobupaeMcsi HACTPOUTS JIOTUYECKYI0 pelmuKkanuio Tabiaunel test ¢ cepepa alpha Ha cepep beta.
Ins Hayana co3manuM 0a3y HaHHBIX.

a=> CREATE DATABASE replica_logical;

CREATE DATABASE

a=> \c replica_logical

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

Bropoii knacTep U3Ha4YanbHO OyOeT KOIuel IepBOro, I03TOMY BHIIIOJIHUM Pe3epPBHOE KONMUpoBaHue B KaTanor PGDATA
BTOPOTI'O cepBepa.

student$ pg_basebackup --pgdata=/home/student/backup

student$ sudo mv /home/student/backup /var/lib/postgresql/13/beta
student$ sudo chown -R postgres:postgres /var/lib/postgresql/13/beta
3amyckaeM BTOPOU cepBep.

student$ sudo pg_ctlcluster 13 beta start

Tenepb Ha IEPBOM CEPBEpPe CO3MANUM TaOIHUITy U 3all0IHUM €€ JaHHBIMU.

a=> CREATE TABLE test(id serial PRIMARY KEY, descr text);

CREATE TABLE

a=> INSERT INTO test(descr) VALUES ('Pa3z'), ('Osa'), ('Tpu');

INSERT 0 3

[51st paGOTHI JIOTUYECKOM PEIUIMKAIINY IIOHaTOOUTCSI U3MEHUTh YPOBEHD JXKypHAJa.
student$ psql -U postgres -c "ALTER SYSTEM SET wal_level = logical"
ALTER SYSTEM

student$ sudo pg_ctlcluster 13 alpha restart

Ha BTOpOM cepBepe Tabnuusl test Het. [TockonsKy KoMaHAsl DDL He pemIuiupyoTcs, TabIuily Heo6X0OuMO CO3MaTh
BpyuHyo. [Ipu sTOM Tabnuiia MOAIHUCYMKA MOXKET COOEePKaTh U NOIOJIHUTEIbHEIE CTOJIOLE, €CJIX 3TO HEOOXOIUMO.

student$ /usr/lib/postgresql/13/bin/psql -p 5433 -d replica_logical
| B=> CREATE TABLE test(id serial PRIMARY KEY, descr text, additional text);
| CREATE TABLE

Ha nepBoM cepBepe co3maeM nmybnukanuio aiist Tabnuisl test. [Ty0auKanus OTHOCUTCS K KOHKPETHOM 6a3e HaHHEIX; B Hee
MOXKHO BKJIIOUUTH ¥ HECKOJIPKO TabIINII, a MOXKHO faxe Bce Tabnuusl cpa3dy (FOR ALL TABLES).

student$ /usr/lib/postgresql/13/bin/psql -d replica_logical
a=> CREATE PUBLICATION test_pub FOR TABLE test;

CREATE PUBLICATION

a=> \dRp+

Publication test pub
Owner | All tables | Inserts | Updates | Deletes | Truncates | Via root
student | f
Tables:
"public.test"

Ha BTOpOM cepBepe IOAMHUCHIBAEMCS Ha IyOnuKanuio. [Ipu 3ToM Ha nyGIUKYIOIIEM cepBepe OyIeT CO3[aH CIIOT
JIOTUYECKOM peIIuKaIuu.

TTognmucKy MOXKeT CO37aTh TONBKO CYIIePIIob30BaTeNb. A POJIb AJIs IOAKIIOUEHHS K MIyOIUKYIOIIeMy CEPBEPY HOJIXKHA
uMeTh aTpudbyTel REPLICATION u LOGIN, u TakzKe IIpaBO YTEHHUS MyOJIUKYeMBIX TabnuI] — poJib student mOAXOOUT TIOM 3TH
TpebGoBaHusI.

| B=> \c - postgres

| You are now connected to database "replica logical" as user "postgres".



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

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

| B=> \c - student

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

| B=> \dRs
List of subscriptions
Name |  Owner | Enabled | Publication
---------- e e e
test sub | postgres | t | {test pub}
(1 row)

Tlo YMO/TYaHHUIO JaHHBIE CHA4Ya/la CHHXPOHU3UPYIOTCA MeXKy CepBepaMH, U TOJIBKO II0CJI€ 3TOI'0O 3allyCKaeTCs IIpolecc
PennuKanun. 3TO BBIIOIHSETCS «OECIIOBHO» C rapaHTHeﬁ TOTr'0, YTO HUKAKHWE U3MEHEHUs He 6yJ1yT IIOTEPSAHEL.

| PB=> SELECT * FROM test;

id | descr | additional
I, e
I
I

(3 rows)

TIpoBepuM, Kak paboTaeT pemnIuKaIus U3MeHEeHUH.
a=> INSERT INTO test(descr) VALUES ('YeTbipe');
INSERT 0 1

| PB=> SELECT * FROM test;

id | descr | additional

I
JILE I

T I

| YeTbipe |
(4 rows)

CocTosiHuEe IIOOIMHACKHU MOXKHO IIOCMOTPETE B IIPEACTAaBJICHUN:

| PB=> SELECT * FROM pg_stat_subscription \gx

<[ RECORD 1 J---mmmmmdmmi oo
subid 32779

subname test sub

pid 14586

received lsn 0/502A440

2022-05-07 01:07:41.293894+03
2022-05-07 01:07:41.294254+03
0/502A440

2022-05-07 01:07:41.293894+03

last_msg_send_time
last _msg receipt time
latest end 1lsn

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

e received lsn — mo3unus B KypHaye, 0O KOTOPOH IOJIyYeHEl U3MEHEHUS;
e latest end lsn — nmo3unus B XKypHase, NIOATBePXKAeHHas Ipolueccy wal sender.

K mpoueccam cepBepa no6asuics logical replication worker (ero Homep ykasaHs B pg stat subscription.pid):
student$ ps -o pid,command --ppid “sudo head -n 1 /var/lib/postgresql/13/beta/postmaster.pid’

PID COMMAND
14296 postgres: 13/beta: checkpointer
14297 postgres: 13/beta: background writer
14298 postgres: 13/beta: walwriter
14299 postgres: 13/beta: autovacuum launcher
14300 postgres: 13/beta: stats collector
14301 postgres: 13/beta: logical replication launcher
14586 postgres: 13/beta: logical replication worker for subscription 32779
14609 postgres: 13/beta: student replica logical [local] idle
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Jlornyeckoe gekogmpoBaHue Posggres

[TepeymopsigourBaroiyii 6ydep
wal sender unTaeT >XypHa/ibHbIE 3aITMCH U HaKaIl/IMBaeT X B Oydepe,
PpacCK/iaabIBas 10 TPAH3aKWAM
Oydep B JI0OKaIBLHOM MaMSTH; TIPH HEOOXOIUMOCTH COpachiBaeTCs Ha IUCK

Mopysnbs BeIBOAA

I10/TydaeT HaKOIlJIEeHHbIe 3allCHy IIpU CbI/IKCElLII/II/I TPaH3aKLUH

JeKOMpYeT 3arcu, popMupys coobIeHust 06 oreparusix
Ha/| Tab/IMYHBIMU CTPOKAaMH B M/1aTGOPMO-HE3aBUCUMOM (opMare

¢buneTpyeT coobIeHus1, Ha KOTOPbIe TIOAIMCaH To/TyJaresib

C/10T JIOTUUeCKOU perviMKaLuu

FapaHTUPYET, UTO IMOAINNCKd He IMPOITYCTUT U3MEHEHUA

MonesHo npeacTaBiaTb BHYTPEHHEE YCTPOWCTBO /IOTMYECKON pennkaumm.

JKypHanbHble 3anucy yntarTcsa npoleccom wal sender 1 packiagbiBaroTcs
MO OTAENbHbIM TPaH3aKUMsIM B crieunasibHoM 6ydoepe B ornepaTtuBHOM
namsaTn. 3To genaeTca a4 T0ro, YTodbl Npy goMkcaunmn TpaHsakumm MOXHO
Ob1/10 B35ITb BCE N3MEHEHUSA, CAeNaHHble UMEHHO 3TOM TpaH3akumen,

N nepegarb UX Nognucyuky. MNMpu npesbiLeHUN onpeaeneHHoro nopora
oyhep HaunHaeT cbpackiBaTtbCcsa Ha aAnck (B katanor PGDATA/pg_replslots).

3ameTuMm, YTO MPU HaSIMYUK HECKONbKNX NOAMUCYUKOB U, CrieAoBaTesibHo,
HeCcKoNbKnX npoueccoB wal sender, kaxxobIl N3 3TUX NpoueccoB byaeT
camocTtoATenibHO untatb WAL: 6ychep, ynopsgoumsatowmii 3anmncu,
HaxXoANTCS B J/IOKa/IbHOU NamMsaTy Kaxaoro npouecca wal sender.

Korga TpaH3akums oukcupyeTcs, ee U3MeHeHus nepegarotcsa Mooy/1Ho
BbIBOOA, KOTOPbIN dekodupyem nux 1 npeactasnsieT B N1aropmo-
He3aBncMOM (TekcToBoM) dpopmare. MNpouecc wal sender nepenaet atu
[EeKoANpOBaHHbIe COOOLLEHNS NMOANUCYNKY (€CNIN OH Ha HUX MOANMCaH)
yepes c/10m sio2udeckol per/iukayuu. JTOT CIOT MNOX0X Ha 06bIYHbIi
pPENNNKALMOHHBIN CNOT, HO K HEMY NMPUBS3aH MOOY/1b BbIBOOA.

B ypHasn Ha ypoBHe logical gonosiHnTenbHO 3anncbiBaeTcAa nHopmauns,
Heobxoaumas Ans 10rM4yeckoro AekoampoBaHus, B HaCTHOCTMU:

- HOBble 3Ha4YeHns Bcex cTonouos ans UPDATE, a He TO/TIbKO N3MEHEHHbIX;
- CTapble 3Ha4yeHunst CToN6L OB, BXOAALNX B 1OTMYECKMIA naeHTudmkarop,
ona UPDATE n DELETE;

- OID 6a3bl gaHHbIx ana COMMIT.

https://postgrespro.ru/docs/postgresqal/13/logicaldecoding




CJI0T ¥ JIOTHYECKOoe TeKOTHPOBaHHE

YTO IPOUCXOOUT IIPU JIOTUYECKOM OEeKOOUPOBAHUM?

Co3gaguM BPYYHYIO CJIOT JIOTUYECKOM peluKalnuu. [ nepefgady U3MeHEeHUN MOANIUCYUKY MCIIONIb3yeTCsI MOAYJIb BEIBOOA
pgoutput, a o HabGmogeHNs ynobHee Monynb test decoding:

a=> SELECT pg_create_logical_replication_slot('test_slot','test_decoding');

pg create logical replication slot

(test slot,0/502A478)
(1 row)

Temneps Ha cepBepe alpha mBa cnoTa:

a=> SELECT slot_name, plugin, slot_type, active FROM pg_replication_slots;

slot name | plugin | slot type | active
----------- L e S
test sub | pgoutput | logical | t

test slot | test decoding | logical | f

(2 rows)

B oTmenbHOM ceaHce HauHeM TPAH3aKIWIO U BCTABUM CTPOKY B TaOIuUIIy:

student$ /usr/lib/postgresql/13/bin/psql -d replica_logical

o=> BEGIN;

BEGIN

a=> INSERT INTO test(descr) VALUES ('MaTb');

INSERT 0 1

MOJI[yJ'Ib BBIBOJAa MO2KET 3allpOCUTD y CJI0OTa U3MEHEHUs:

a=> SELECT * FROM pg_logical_slot_get_changes('test_slot', NULL, NULL);

lsn | xid | data

(0 rows)

TpaH3akius He 3aBepllieHa, MOOYJIb BEIBOAA [T0KA HUYEro He mony4ul. CoeniaeM elje U3MeHeHNe U 3aBepIIuM
TPaH3aKIMIO.

o=> UPDATE test SET descr = 'Bes' WHERE id = 5;
UPDATE 1

a=> COMMIT;

COMMIT

a=> SELECT * FROM pg_logical_slot_get_changes('test_slot', NULL, NULL);

0/502A478 | 492 | BEGIN 492

0/502A478 | 492 | table public.test: INSERT: id[integer]:5 descr[text]:'MaTb’
0/502A500 | 492 | table public.test: UPDATE: id[integer]:5 descr[text]:'Bes'
0/502A580 | 492 | COMMIT 492

(4 rows)

Teneps MOAyJib BEIBOOA IIOTYy4YHJI U3MEHEHUA.

Y@anuM TeCTOBHIH CIIOT, HHA4Ye OH Oy[eT IpensiTCTBOBATh yAaJeHn0 cerMeHToB WAL.
a=> SELECT pg_drop_replication_slot('test_slot');

pg drop replication slot






o)) PROFESSIONAL

KOHQONUKTbI Posjgres

Pe>xyiMbl uzieHTHU(MUKAIMX J/151 U3SMEeHeHUs U yialieHUst
ALTER TABLE ... REPLICA IDENTITY ...

a) CTOJOLIBI TIePBUYHOTO K/Tt0Ua (TI0 YMOTYaHHIO)

0) cTonbIBl YKa3aHHOTO YHUKAIBHOTO MH/eKca ¢ orpannuenreM NOT NULL
B) BCe CTOJIOLIbI

r) 6e3 ugeHTU(GUKALIMY (TT0 YMOTYAHHUIO /JI1 CUCTEMHOTO KaTasiora)

KoH(MKTbI — HapyllleHre OrpaHuYeHUi 11eJI0CTHOCTU

peruTHKalys PUOCTaHaB/IMBAETCS /10 YCTpaHeHUs] KOH(JTKTa
TpebyeTcsi BpDyUHYIO UCIIPaBUTh JAHHbIe HA CTOPOHE TIOATMUCKU
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BcTaBKa HOBbIX CTPOK HA CTOPOHE NOAMNUCKNA NPOUCXOAUT A0CTAaTOYHO
MpOoCTO.

NHTepecHee 06CTOUT AEN0 NPU USMEHEHUSIX U YAANIEHUSIX — B 3TOM C/lyyae
HaAo0 Kak-To naeHTuunumpoBaTb CTapyto BEPCUIO CTPOKU. M0 yMOnYaHuio
[OJ151 3TOro UCNOJIb3YTCA CTOMOLbI MEPBUYHOIO Ko4va, HO A1 Tabnuubl
MOXHO yKasaTb U Apyrue cnocobbl: No YHUKa/IbHOMY MHAEKCY WU/ N0 BCEM
ctonbuam. B nepsom ciyyae Ansa noncka CTpoku 6yaet ncrnosb3oBaTbCs
COOTBETCTBYIOLLNIA MHAEKC, BO BTOPOM — MOJ/IHOE CKaHUpoBaHWe Tab/umLbl
(4To KpanHe Headh(heKTUBHO A/1s1 6OMbLIMX Tabnuu).

MOXXHO BOOOLLE OTKa3aTbCs OT NOAAEPXKKM PeEnnKaLMM A1 HEKOTOPbIX
Tabnuy, (N0 ymMoN4aHuio Tak paboTtaroT Tab/nmubl CUCTEMHOIO Katasiora).

MocKoMbKy Tabnuubl Ha Ny6/IVKYHOLLEM CEPBEPE M HA NOANUCUNKE MOTYT
N3MEHSITLCS HE3aBUCUMO ApYr OT Apyra, Npu BCTaBKe HOBbIX BEPCUIA CTPOK
BO3MOYXXHO BO3HUKHOBEHWE KOHM/IMKTA — HapyLUeHe orpaHnyeHus
LLeNnoCTHOCTU. B aTOM cnyyae npouecc NpUMeHeHUs 3anmcel
npuocTaHaB/MBaETCA [0 TeX Nop, Noka KOHMMUKT He ByaeT paspeLleH.
ABTOMATUYECKOrO pa3peLLeHns NMoka He CYLLECTBYET; HY)KHO BPYUHYIO
MCNPaBUTb AaHHbIe HA NOANUCYMKE TaK, YTOObI YCTPAHUTb KOHA/NKT,

https://postgrespro.ru/docs/postgresqgl/13/logical-replication-conflicts




KoH()IUKTHI

3aMeTHM, YTO IIOCIIeJOBAaTEIBHOCTH He PeIUIMIUPYOTCs. Ha BTopoM cepBepe co3fanachk CBOsI COOCTBEHHAs IOC/Ie0BaTEIbHOCTh:
\ B=> INSERT INTO test(descr) VALUES ('llectb - nokanbHo');

ERROR: duplicate key value violates unique constraint "test pkey"
DETAIL: Key (id)=(1) already exists.

A BOT Tak HOJIyYUTCS:

\ B=> INSERT INTO test VALUES (6, 'llectb - nokanbHo');

| INSERT 0 1

YTO MpOU30HAET, eCiiu 3HaYEHNe C TAKUM Ke KII04oM (6) MOSIBUTCS Ha MyOJIMKYIOIIeM cepBepe?
a=> INSERT INTO test(descr) VALUES ('llectb');

INSERT 0 1

a=> INSERT INTO test(descr) VALUES ('Cemb');

INSERT 0 1

[Ipu pemyvKaluy BO3HUKHET KOHGIIUKT, ¥ OHa GymeT IPHOCTaHOBIIEHA.

| PB=> SELECT * FROM test;

Tpwu

YeTbipe

Bes

llecte - nokanbHO
(6 rows)

dakTruecky, mporecc logical replication worker 6ymeT mepronuYecKy Iepe3anyckaThbCsi, IPOBEPSIsi, HE YCTPAHEH JIU KOHQIIUKT.
ITosTomy undopmarnus B pg stat subscription nponapaet:

| PB=> SELECT * FROM pg_stat_subscription \gx

-[ RECORD 1 J--------- R
subid | 32779
subname | test sub
pid |

relid

|
received_lsn |
last_msg_send_time |
last_msg_receipt time |
latest_end_lsn |
latest_end_time |

B xxypHan coolbieHni OyoyT IonafaTh 3allMCH O HapYIIeHNY OIrPaHUYeHNUH 11eJIOCTHOCTH:
student$ sudo tail -n 3 /var/log/postgresql/postgresql-13-beta.log

2022-05-07 01:07:43.106 MSK [14586] ERROR: duplicate key value violates unique constraint "test pkey"
2022-05-07 01:07:43.106 MSK [14586] DETAIL: Key (id)=(6) already exists.
2022-05-07 01:07:43.109 MSK [14294] LOG: background worker "logical replication worker" (PID 14586) exited with exit code 1

YTOOH Pa3peIuTh 3TOT KOHGIIUKT, YAAIUM KOH(GIMKTYIOIIYIO CTPOKY U3 TAOJIUIIEI ¥ HEMHOTO IIONOXKAEM:
| B=> DELETE FROM test WHERE id = 6;

| DELETE 1

TIpoBepum:

| B=> SELECT * FROM test;

descr | additional




Tpurrepsl Ha NOANMHUCYHKE

Ha nopgmucyuke MOTYT BEIIOIHSITBCS TPUTTEPHI, HO €CJIM IIPOCTO CO3[aTh TPUITEP, TO OH He oTpaboTaeT. ITO yOOoOHO, eciu Ha 000uX
cepBepax CO37JaHbl ONMHAKOBEIE TaGIUIBI C ONMHAKOBEIM HaGOPOM TPUTTEPOB: B TAKOM CJIydae TPUITEP yKe oTpaboTas Ha MyOJIUKYIOIeM
cepBepe, ero He Haflo BHIMIOJIHATH Ha IOAIUCYHUKE.

ITonpoGyem.

B=> CREATE OR REPLACE FUNCTION change_descr() RETURNS trigger AS $$
BEGIN
NEW.additional := 'u3z ny6nukauuu';
RETURN NEW;
END;
$$ LANGUAGE plpgsql;

| CREATE FUNCTION

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

EXECUTE FUNCTION change_descr();

|  CREATE TRIGGER

a=> INSERT INTO test(descr) VALUES ('Bocemb');
INSERT 0 1

| B=> SELECT * FROM test;

descr | additional

|

|
Tpu |
YeToipe |
Bes |
llects |
Cemb |
Bocemb |
(8 rows)

|
+
|
| OBa
|
|
|
|
|

oO~NOULA WN K

MOKHO U3MEHUTH Taﬁnnuy, YTOOHI TpUTITED CpaGaTLIBaJ'I TOJIBKO IIPH PEIJIUKalluu:
| PB=> ALTER TABLE test ENABLE REPLICA TRIGGER test_before_row;

| ALTER TABLE

Wnu B 060ux CydasiX: ¥ [IPU PEIIMKAIUY, ¥ IPU JIOKAIbHEIX H3MEHEHUSIX.

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

| ALTER TABLE

Pa3nuyuTh 9TH CUTyalMu MOXKHO C IIOMOIIBIO TapaMeTpa session_replication role:

B=> CREATE OR REPLACE FUNCTION change_descr() RETURNS trigger AS $$
BEGIN
NEW.additional := current_setting('session_replication_role');
RETURN NEW;
END;
$$ LANGUAGE plpgsql;

| CREATE FUNCTION

o6GaBrsieM IO OMHOM CTPOKE Ha KaXKAOM CepBepe:

a=> INSERT INTO test(descr) VALUES ('leBsaATb');

INSERT 0 1

| B=> INSERT INTO test(id,descr) VALUES (10, 'fecsTb');
| INSERT 0 1

| B=> SELECT * FROM test;

id | descr | additional
R e L . B
1| Pa3 |
2 | Pea |
3 | Tpu |
4 | Yetbipe |
5] Bes |
6 | Wectb |
7 | Cemb |
8 | Bocemb |
9 | DlesaTb | replica
10 | fecsaTtb | origin
(10 rows)




Tpurrep cpaGoTan B 060UX CIy4asiX, IPUYeM ITOHSTHO, OTKy[a IIPHUIIJIa CTPOKa

YaaneHnue mMOOIHCKH

Ecnu pennuKanus 6oJIbIlIE HE HY2KHa, HaJO YOAJIUTh IIOAIINUCKY — HMHa4Ye Ha Hy6J’II/IKyIOH.I6M cepBepe OCTaHEeTCA OTKPBITHIM
peHHHKaHI/IOHHHﬂ CIIOT.

| B=> \c - postgres
\ You are now connected to database "replica logical" as user "postgres".
| B=> DROP SUBSCRIPTION test_sub;

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



o)) PROFESSIONAL

Toru Posigres

Jlornueckasi peryTHKalyst: MOZIe/b «ITyO/THKALUsSI—TIOATTCKa»
[TepenaroTcst u3MeHeHHUS TaOTUMUHBIX CTPOK
Bo3Mo)kHa BEIOOpOUHAsT PervIMKALs OTAe/TbHBIX TaOJIHL]

He Tp@6Y€TCH ABOHMYHAA COBMeCTHMMOCTb CepBepOB
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o)) PROFESSIONAL

[1pakTnKa Pos{gres

1. Co3paiite e 6a3bl JaHHBIX Ha OTHOM CepBepe.

B miepBoii 6a3e faHHBIX CO3/aiiTe TabIUITy C TepBUYHBIM
KJTFOUOM U 100aBbTe B Hee HeCKOJIBKO CTPOK.

2. TlepeHecurte oripejie/ieHHe CO3/IaHHOW TabMULIbI BO BTOPYHO
6a3y JaHHBIX C TIOMOII[bIO JIOTUUeCKON pe3epBHOMN KOITUM.

3. HacTpoiiTe loryecKyro periMKaliio Tabuiibl U3 TepBoii 6a3bl
JAHHBIX BO BTOPYIO.

[TpoBepbTe paboTy perMKaIu.
5. ¥Ymanure TOAIUCKY.
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2. Bocnonb3yntecb yTuantoin pg_dump ¢ Kn4dom --schema-only.

3. Ecnn nonpo6oBaTb BbINOSTHUTL 3TO 0ObIYHBIM 06pa30oM, KOMaHaa
co3aHus NoANNCKN «NOBUCHET» 13-3a TOro, YTO OHAa A0/DKHA A0XAaTbCA
3aBepLUEHNs aKTUBHbIX TPaH3aKLUnin Ha Ny6nKyoLWeM cepBepe, TO eCTb U
camoii cebs B TOM yucrie. B Takom criydae HeobxoaMmo 3apaHee co3faTb
C/OT SIOTMYECKON penninkayum, Kak onnmcaHo B fOKYMeHTauun:
https://postgrespro.ru/docs/postgresql/13/sql-createsubscription




1. Ba3bl JaHHBIX H Ta0IHIIA

Crauasa yCcTaHOBUM yPOBeHb XKypHara logical.

a=> \c - postgres

You are now connected to database "student" as user "postgres".
a=> ALTER SYSTEM SET wal_level = logical;

ALTER SYSTEM

student$ sudo pg_ctlcluster 13 alpha restart

Ba3nl JaHHBIX:

student$ /usr/lib/postgresql/13/bin/psql

a=> CREATE DATABASE replica_logical_1;

CREATE DATABASE

a=> CREATE DATABASE replica_logical_2;

CREATE DATABASE

Tabmnuila B mepBoii 6a3e:

a=> \c replica_logical_1l

You are now connected to database "replica logical 1" as user "student".
a=> CREATE TABLE test(id serial PRIMARY KEY, descr text);
CREATE TABLE

a=> INSERT INTO test(descr) VALUES ('Pa3'), ('OBa'), ('Tpu');

INSERT 0 3

2. IlepeHoc Tad;aunbI BO BTOPYIO BT

Bocmone30BaThCs JIOTHYECKOH Pe3epPBHOM KOIIHelH 0CO0eHHO YA0OHO, KOraa TabIul MHOTO.
student$ pg_dump --schema-only replica_logical_1 | psql -d replica_logical_2

SET
SET
SET
SET
SET
set config

(1 row)

SET

SET

SET

SET

SET

SET

CREATE TABLE
ALTER TABLE
CREATE SEQUENCE
ALTER TABLE
ALTER SEQUENCE
ALTER TABLE
ALTER TABLE

IlepeHOCHUTH DaHHBEIE C IOMOIIIBI0 Pg dump He UMeeT CMBIC/IA, IIOCKOJIBKY B IIPOllecce IlepeHoca TabIUuIlkl MOTYT
M3MEHUTHCS.

student$ /usr/lib/postgresql/13/bin/psql -d replica_logical_2

| a=> \d test;



Table "public.test"

Column | Type | Collation | Nullable | Default

-------- e e
id | integer | | not null | nextval('test_id_seq'::regclass)
descr | text | | |

Indexes:

"test pkey" PRIMARY KEY, btree (id)

3. JIorndyeckasi peluiMKanusi

ITy6nukanuus:
a=> CREATE PUBLICATION test_pub FOR TABLE test;
CREATE PUBLICATION

ITockonbKy perukanus 6ygeT HacTpoeHa Ha OJHOM U TOM Ke cepBepe, BHaudalle BDYYHYIO CO3[aeM CJIOT JIOTUYeCKOMR
penIuKaluu.

a=> SELECT pg_create_logical_replication_slot('testslot', 'pgoutput’);

pg create logical replication slot

(testslot,0/304B128)
(1 row)

W 3aTeM co3gaeM MOAIUCKY:
| a=> \c - postgres
| You are now connected to database "replica logical 2" as user "postgres".

a=> CREATE SUBSCRIPTION test_sub

CONNECTION 'user=student dbname=replica_logical_1'
PUBLICATION test_pub

WITH (create_slot = false, slot_name = testslot);

| CREATE SUBSCRIPTION

4. IIpoBepkKa

a=> INSERT INTO test(descr) VALUES ('YeTsipe');
INSERT © 1
| a=> SELECT * FROM test;

id | descr

| YeTbipe
(4 rows)

5. YoaneHHue MOOIIHCKH

| a=> DROP SUBSCRIPTION test_sub;

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



