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dusnyeckas pensmkaumns Posigres

CHHXpOHHM3aLMs KOTKH K/lacTepa Ha HeCKOJIbKMX CepBepax

OcHOBHbIe 33/1aun

BBICOKasi IOCTYITHOCTh, OTKA30yCTOMYUBOCTD
MacIITabupyemMocCThb

MexaHu3sm

OZIVH CepBep TPaHC/IMpPYeT KypHasbHble 3alyCH Ha Ipyroii cepsep,
Y TOT MPOUTPBIBaeT TOyYeHHbIe 3arrCh

OcobeHHOCTH

MacTep-pervivKa: IIOTOK JaHHbIX TOJIBKO B OZJHY CTOPOHY
TpelyeTcsi JBOMYHAsi COBMECTUMOCTb CEPBEPOB
BO3MOYKHA perIMKalis TOJIBKO BCero Kiacrepa

OAMHOYHbIV cepBep, YNpaBnaoLLmMi 6a3aMm AaHHbIX, MOXET He
Y0BMETBOPATb NPEAbSABIAEMbIM TPEOGOBaHNAM.

OanH cepBep — BO3MOXHas Touka oTkasa. [pa (v 60/bLle) cepBepoB
MO3BONAOT COXPaHUTb AOCTYMHOCTb CUCTEMbI B C/ly4ae c60s
(O0TKa30ycTONUYNBOCTbL) NN — B60Mee LWNPOKO — B /II060M Cryyae,
Hanpumep, Npu NpoBeAeHnn NNaHoBbIX paboT (BbiCOKas AOCTYMHOCTb).

OAVH cepBep MOXET He CNpaBNATLCA C Harpy3kon. HapalmsBarb pecypcsbl
cepBepa MOXET OKa3aTbCA HEBLIFOAHO UM BOOOLLLE HEBO3MOXHO. HO
MOXHO pacrnpeaenntb Harpy3Ky Ha HECKO/IbKO CepBEpPOB
(MacwtabupoBaHue).

Takum 06pa3oM, pedb UAeT 0 TOM, YTOGbl MMETb HECKO/IbKO CEPBEPOB,
paGoTaloWwmx Ha OAHUMM U TEMW Xe 6a3amn AaHHbIX. [oa pennnkauueri
MOHMMAETCA NPOLIECC CUHXPOHM3ALIMN 3TUX CEPBEPOB.

MexaHn3m pensvkaLum cocTouT B TOM, YTO OAVH cepBep nepeaaet
XXYPHa/ibHble 3anncK Ha Apyroi cepeep, U TOT UX NPOUTPbIBAET — Kak Npu
BOCCTaHOB/IEHMM NOC/e COOS.

Mpu ghusudeckol peniukayuu cepsepbl UMEKT Ha3HaYeHHble posn: mactep
N pennuka. MacTtep nepegaet Ha pensinky CBOU XypHasibHble 3anucu B Buae
dhaiinioB 1M NoToKa 3anucein; penanka NPUMeHSET 3TK 3anUcn K CBOUM
haiinam gaHHbIX. MpYMeHeHe NPONCXoANT YNCTO MexaHU4Yeckun, 6e3
«MNOHUMAaHUA CMbIC/1a» U3MEHEHWIA, MO3TOMY BakHa ABOMYHAsA
COBMECTUMOCTb Mexay cepsepamu (0AMHaKOBbIE NAaT(OPMbl U OCHOBHbIE
Bepcumn PostgreSQL). MockonbKy XypHas 06Lnin Ana BCero knactepa, To 1
pennnuMpoBaTb MOXHO TOJTIbKO BECh K/1acTep Le/IMKOM.
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OCHOBHOIi cepBep pesepBHbIii cepsep
(macTep) (pennuka)

— —
pennvkaums

select, insert "
updatey delete % vl sender | >

TUBHBbI UCTOUHVK
KYPHaIbHbIX
3anuceit

apxus WAL

UTo6bI OpraHM3oBaTb pennvkaumio Mexay AByMSA cepBepamu, Mbl CO34aem
pennky n3 pesepBHOI KONUM OCHOBHOIO cepeepa. Ho npu 06b14HOM
BOCCT@HOB/IEHUN U3 PE3EePBHOI KOMUM Mbl NOSTy4YaeM HOBbI HE3ABUCUMbIiA
cepsep. A B laHHOM c/lyyae pensnka HaumHaeT pabotaTb B pexnme
MOCMOSIHHO20 BOCCMAaHOB/IEHUSI: OHa BCe BPeMS NPUMEHST HOBbIe
XypHasibHble 3anncu, NnpuxogaLme ¢ OCHOBHOIO cepeepa (3TUM 3aHMMaeTcs
npouecc startup). Takum 06pasom, pensinka NOCTOAHHO NOAAEPXKUBAETCH

B MOYTU aKTyasilbHOM COCTOSHUM.

Ecnn pennvka He gonyckaeT NoAK/IYEHUA, OHA Ha3blBAeTCA «TensibiM
pe3epBoM». O4HaKO MOXHO caenatb N «ropsiuni peseps» — pensivka oyaer
Aonyckatb NOAKMOYEHNSA /151 YUTEHUS AaHHbIX.

EcTb ABa cnocoba focTaBKu XypHasioB OT MacTepa K penanke. OCHOBHOM,
KOTOPbI NCNOJSb3YEeTCA Ha NPaKkTUKe — rMomoKosasi pern/iukayus.

B aTtom cnyyae pennvka (npouecc wal_receiver) nogk/1t4aeTca K mactepy
(npouecc wal_sender) no NpoToKosy penvkauumn u YntaeT NoTok 3anncen
WAL. 3a cueT 3T0ro npu NOTOKOBOW pensivkaLlmm oTcTaBaHne pensinku
CBEAEHO K MVHUMYMY, U faXe K HY/H0 NPU CUHXPOHHOM pPeXuMe.

Kpome 3T1oro, MoOXeT ncnonb3oBarbca apxms cermeHToB WAL, ecnn B
CUCTEME HaCTPOEHO HeNpepbIBHOE apxmBupoBaHue. Ecnin pennnka He
CMOXET MoNYyUnUTb oYepeaHYH XYpHaslbHYH 3anunucb rno npoToKoy
pennukaunn, oHa 6yaet NnpoboBaTb NpouYnTaTb COOTBETCTBYHOLWMIA (hainn 13
apxuBsa.

https://postgrespro.ru/docs/postgresgl/12/high-availability
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YpPOBHU XypHauia Pos{gres

[Tapametp wal_level

minimal < replica
BOCCTAaHOBJIEHUE BOCCTaHOBJIEHUE
rocsie coost rocsie coos

BOCCTaHOBJIEHHE
13 pe3epBHOM KOITHH,
pervIvKarusi

[MocKoNbKy Ha pennuky nonagaeT ToNbKO Ta MHdopmaums, Kotopas
COLAEPXNTCA B XXypHaUie, B XXypHasT A0/DKHbI 3anvcbiBaTbCA BCe
HeobxoauMble AaHHbIe.

O6beM nHdopmMauuu, nonagatroLunii B XXypHas, peryampyercsa napameTpom
wal level.

o Bepcumn PostgreSQL 10 ypoBHEM MO ymMon4aHuo 6b11 minimal,
rapaHTUPYHOLLIMIA TONIbKO BOCCTAHOB/EHNE nocne cbos. Ha TakoM ypoBHe
pennvkauma pabotarb He MOXET, NOCKOMbKY A/19 06ecnevyeHns HageXxHoCcTH
4yacTb AaHHbIX 3annCbIBAETCA Cpa3y Ha 3HeproHe3aBUCUMBbI HOCUTE/b N He
3anncblBaeTCA B XypHasl.

Celyac ypoBeHb No ymonyaHuio — replica. 3T0T ypoBeHb AONO/HUTENIBHO
NMO3BO/ISIET BOCCTAHaB/MBaTb CUCTEMY U3 rOPAUNX Pe3epPBHbIX KOMUA,
cAenaHHbIX yTunuTon pg_basebackup, a Takke Ucnosnb3oBaTb (PUNYECKYHO
pennukauuto.

MocKoNbKy pe3epBHOE KONMMpoBaHME 1 pennkauns — BocTpeboBaHHbIe
3a7a4u, YpoBEHb M0 YMOHaHWUIO 1 6bI1 UIBMEHEH B NOMb3y replica.



HacTpoiika Gpu3uIeCcKoM perIaKanuu

TIoCMOTPHM, KaK yCTAHOBHTE IIOTOKOBYIO PEIIIMKAIMIO MEXKIY IByMs CepBepaMH. MEI OrpaHMYHMMCS CaMbIM IPOCTHIM BaPHAHTOM; IETAIBHO PEIUIHKAIUS PacCMaTPUBAETCS B Kypce AJIsl afMUHUCTPATOPOB
DBA3.

MuHMManbHEI HaGOp MapaMeTPOB, KOTOPhIe HYXKHO MPOBEPHUTH:

=> SELECT name, setting FROM pg_settings
WHERE name in ('wal_level','max_wal_senders');

name | setting
................. PR
max_wal_senders | 10
wal_level | replica
(2 rows)

Hauunas ¢ Bepcuu 10, mapamMeTpsl O YMOTYaHHUIO y2Ke UMEIOT IOMIXOAAIIMe 3HaYeHHUS.
Paspelnenue Ha NOAKJIIOYEHHUE 110 IPOTOKOJTY penuKaiuu B pg_hba.conf:

=> SELECT type, user_name, address, auth_method FROM pg_hba_file_rules
WHERE database = ARRAY['replication'];

type | user_name | address | auth_method
------- B R e
local | {all} | | peer

host | {all} | 127.0.0.1 | md5

host | {all} | ::1 | md5

(3 rows)

Paspelnenne ToxKe HMEETCs.

Kracrep, B KOTOPOM MBI COGHpaeMCst Pa3BePHYTh PEIUIHKY, y2Ke MPeIBapHTeIbHO HHHIHAIN3upoBaH. Eciu cepsep paGoTaeT, ero HEOGXOAUMO OCTAHOBHTh:

student$ sudo pg_ctlcluster 12 replica stop

Cluster is not running.

PasBepHEM DENUKy U3 Pe3ePBHOM KONMUH, KOTOPYIO Ceddac u CO3lafiuM. B KauecTBe KaTasora fijisi COXpaHEeHHUs KOIUH HCIO0NIb3yeM KaTtanor PGDATA pemnsiuku, KOTOPHIN MBI TPEABAPUTENTBHO OUHCTHM:
postgres$ rm -rf /var/lib/postgresql/12/replica/*

Kimiod -R co3pacT ykasaHue CepBepy epeiTH B Pe2KUM IIOCTOSTHHOTO BOCCTAHOBJIEHHsT (4TO HaM U TpeOyeTcs), a TaKKe MOMecCTHT B ¢daii postgresql.auto.conf HaCTPOHKHM OIS MONKTIOYEHHUST K OCHOBHOMY
cepBepy.

postgres$ pg_basebackup --pgdata=/var/lib/postgresql/12/replica -R
Bot kaKylo 3aroToBKy co3fana ytunuta pg_basebackup:
postgres$ cat /var/lib/postgresql/12/replica/postgresql.auto.conf

# Do not edit this file manually!
# It will be overwritten by the ALTER SYSTEM command.
primary_conninfo = 'user=postgres passfile=''/var/lib/postgresql/.pgpass'' channel binding=prefer host='"'/var/run/postgresql'' port=5432 sslmode=prefer sslcompression=0 ssl min_protoco

Y MOXHO 3aIycKaTh CepBep:

student$ sudo pg_ctlcluster 12 replica start

TlocMOTPHUM Ha MPOLECCH! PETITHKH.

postgres$ ps -o pid,command --ppid “head -n 1 /var/lib/postgresql/12/replica/postmaster.pid’

PID COMMAND
87513 postgres: 12/replica: startup recovering 0000000100000000000000AB
87514 postgres: 12/replica: checkpointer
87515 postgres: 12/replica: background writer
87516 postgres: 12/replica: stats collector
87517 postgres: 12/replica: walreceiver streaming 0/AB0248(C8

Hpouecc ‘wal receiver NPHHAMAET IMOTOK KYyPHaJIbHBIX 3aane171, mnpouecc startup TNPUMEHsIeT U3MEHEeHHUsI.
Y cpaBHHM C TIpoLieccaMy MacTepa.
postgres$ ps -o pid,command --ppid “head -n 1 /var/lib/postgresql/12/main/postmaster.pid’

PID COMMAND
71060 postgres: 12/main: checkpointer
71061 postgres: 12/main: background writer
71062 postgres: walwriter
71063 postgres: autovacuum launcher
71064 postgres: stats collector
71065 postgres: logical replication launcher
71093 postgres: student student 127.0.0.1(53260) idle
71372 postgres: student student 127.0.0.1(53266) idle
87247 postgres: student student [local] idle
87518 postgres: 12/main: walsender postgres [local] streaming 0/AB0248C8

3peck pobasuiics mpornecc wal sender.
CoCTosiHMe PerIMKAIMK MOXKHO CMOTPETh B CTel[aIbHOM Ipe[ICTaBJIeHUU Ha MacTepe:

=> SELECT * FROM pg_stat_replication \gx

=[ RECORD 1 ]----#-c-ccccmrccmccnncccccaanannn
pid | 87518

usesysid | 10

usename | postgres

application name | 12/replica

client_addr |

client_hostname |

client_port | -1

backend_start | 2023-07-26 11:09:07.927272+03
backend_xmin |

state | streaming

sent_lsn | 0/AB0248C8

write lsn | ©/AB0248C8

flush_lsn | 0/AB0248C8

replay lsn | ©/AB0248C8

write lag | 00:00:00.056976

flush lag | ©0:00:00.072289

replay lag | 00:00:00.085858
sync_priority | 0

sync_state | async

reply_time | 2023-07-26 11:09:08.016795+03

e * lsn — moKaskIBAKOT, KaKue KypHaJIbHble 3allMCH OTIIPAB/IeHEl Ha PeNIMKY U IOLUIH [0 Hee;
e sync_state — CHHXpPOHHAs MM aCHHXPOHHAs pennuKanus (06 9ToM nmogpoGHee mo3xe).
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[onyckaroTrcs

3arpockl Ha uyteHure AaHHbIX (SELECT, COPY TO, Kypcopbi)
yctaHoBka napameTtpoB cepBepa (SET, RESET)

ynpassieHve TpaH3akuysamu (BEGIN, COMMIT, ROLLBACK...)
co3zaHue pesepBHol Koruu (pg_basebackup)

He pmonyckarorca

nmo6bie u3menenusi (INSERT, UPDATE, DELETE, TRUNCATE, nextval...)
6nokupoBKH, nipeamnosnaratomiye usmeHenre (SELECT FOR UPDATE...)
koMaH il DDL (CREATE, DROP...), B T. 4. cO3/laHHe BpeMeHHbIX TabIuI]
koMaH bl coripoBoxaenus (VACUUM, ANALYZE, REINDEX...)
ynpasinenve goctynoM (GRANT, REVOKE...)

He cpabaThIBalOT TPUITEPHI U PEKOMeH/jaTe/IbHble 0IOKUPOBKH

B pexume ropsvero pesepsa Ha pensinke He AonyckarTcs /obble
N3MeHeHns faHHbIX (BKIoYasa nocnefoBaresibHOCTH), 6/10KMPOBKN,
komaHabl DDL, Takne komaHApbl, Kak vacuum un analyze, kKomaHAbl
ynpasneHus 4OCTYrNnomM — C/I0OBOM, BCE, YTO TaK WX NHa4ye N3MeHseT
AaHHbIe.

Mpy 3TOM pensivka MOXET BbINO/HATL 3anpoChl HA UTEHME AaHHbIX. Takke
6yaeT paboTaTb YyCTaHOBKA NapaMeTpoB cepBepa U KomaHbl ynpaBneHus
TpaH3aKUMsIMU — HanpuMep, MOXHO HayaTb (YMTAlOLLYH) TPaH3aKLUuo

C HY)XXHbIM YPOBHEM U30MSLNN.

Kpome Toro, pennnky MOXHO UCMosb30BaTh U AJ/151 U3rOTOBNEHUS PE3EPBHbIX
KOMuin (KOHEYHO, NpUHMMas BO BHUMaHWe BO3MOXHOe oTCTaBaHue oT
mMacTepa).

https://postgrespro.ru/docs/postgresgl/12/hot-standby




Hcnmonb30BaHME PEIUIMKH

BrInoHMM HECKOJIBKO KOMaH[O Ha OCHOBHOM CepBepPe:
=> CREATE DATABASE ext_repl_physical;
CREATE DATABASE
=> \c ext_repl_physical;
You are now connected to database "ext repl physical" as user "student".
=> CREATE TABLE test(id integer PRIMARY KEY, descr text);
CREATE TABLE
TIpoBepuM peIIuKy:
student$ psql -p 5433 -d ext_repl_physical
| => SELECT * FROM test;
id | descr

L T,
(0 rows)

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

| => SELECT * FROM test;

id | descr

Hrak, pennukanust paboTaeT U 3alpoOCHl Ha PeIUIMKe BHIIOIHAIOTCS. [Ipy 9TOM U3MEeHEeHUs Ha PeIlIuKe He NOMYCKAIoTCS:
| => INSERT INTO test VALUES (2, 'Disa');

| ERROR: cannot execute INSERT in a read-only transaction
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Hale>KHOCTh XpaHEHHWS AdHHBIX

OCHOBHOIi cepsep pe3epBHbIii cepsep
(MaCTep pennMKa)

CUHXPOHHAs
pennvkauns

select, insert wal sender | % wal receiver startup
update, delete

=
LTI
A1

cermeHTbl WAL

MexaHun3M pensikauumn no3BonsieT NoCTPOUTb CUCTEMY Tak, UTOObI OHa
oTBeyasia NpeabsiBNsieMbIM K Hell TpeboBaHMsAIM. PacCMOTPUM HECKOSIbKO
TUNWUYHBIX 3a4a4 U CPEACTBA UX PELLEHNS.

O/fHa 13 BO3MOXHbIX 3afa4 — obecneyeHne HaleXXHOCTN XpaHeHus
[NaHHbIX.

HanomHum, 4To chrkcaums TpaH3akLUuii MOXEeT paboTaTb B CUHXPOHHOM U
aCVHXPOHHOM pexumax. B nepBom cnyyae doukcaumsi He 3aBepLUaeTcs A0
TEX Nop, NoKa AaHHble He ByayT HAAEXHO 3anncaHbl Ha 3HEpPro-
He3aBUCKMbIA HOcUTeNb. Bo BTOPOM — €CTb PUCK NOTEPATb YacTb
3aoMKCUPOBAHHbIX AAHHbIX, HO PUKCaUNs He AO0/HKHA XAaTb 3anncu Ha
ONCK, N cuctema paboTtaeT bbicTpee.

AHasornyHas kKaptuHa n ¢ pennuvkaumein. Npu CMHXPOHHOM pexnme
(synchronous_commit = on) N HaNMYUKM PENIKNA Pukcaums XAeT He TONbKO
3anucy WAL Ha AnCK, HO 1 MOATBEPXAEHMS Nprema XypHaslbHbIX 3anvcen
OT CUHXPOHHOW pensikn. JTo elle 60Mblue yBeNnmunsBaeT HafeXHOCTb
(AaHHble He nponaayT, ecniv OCHOBHOW CepBep BbINAET U3 CTPOS), HO U eLle
6onblLUe 3aMe/ISET CUCTEMY.

CyLLecTBYIOT U MPOMEXYTOUYHbIE BapuaHTbl HACTPOIKM, KOTOPbIE HE AatoT
MOSIHOI rapaHTUM HAAEXHOCTU, HO BCE-TaKN CHXAKT BEPOSITHOCTb NoTepu
[laHHbIX.
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BBITIOJIHEHUE IO/ITUX aHA/IMTUYECKHX 3alpPOCOB (OTYETOB)

OCHOBHOI1 cepBep pe3epBHbIli cepBep
(macTep) (pennuka) pennuka

- MOXET OTCTaBaTb,
» < I ' KOHED/IMKTYOLLME 3anucu

6 - 0oTKNaAbIBAKTCA
select, insert wal sender | | wal receiver startup
update, delete 4

=
LTI
A1

cermeHTbl WAL

KOH(IMKTBI:
yAanexue sepcuii
CTPOK MPOLIECCOM OHUCTKY
1 UCK/IOUMTENbHbIE
6/10KMPOBKU

10

Kak y>e roBopuioch, A/IMHHbIE 3aMpoChl YAEPXMBAKOT rOPU30OHT
TpaH3aKUMiA, N3-3a YEr0 OUYNCTKA HE MOXET yAasifaTb HEHYXXHbIE BEepCUm
CTPOK. Ecnu Kakne-To Tabnuupbl B 3T0 BPEMSI aKTUBHO U3MEHSIIOTCS, OHY
MOTYT CU/IbHO BbIpacTu B pasMepe. MoaTomy A1 BbINOTHEHNUS AONTNX
aHa/IMTMYECKMX 3arnpoCcoB MOXHO MCMO/b30BaTb PENJINKY.

TOHKWIA MOMEHT COCTOMT B TOM, YTO C OCHOBHOIO CEpPBEpA MOryT NPUXOANTb
XXYPHa/IbHblE 3aN1CU, KOHIMKTYHOLLME C BbIMOMHAOLWMMCS 3anpocom. EcTb
[1Ba UCTOUYHMKA TaKMX 3arnunceil.

1. OuncTKa yaansieT Bepcumn CTPOK, YXe He HY>Hble OCHOBHOMY CepBepy, HO
elle HYyXXHble 151 BbINO/IHEHUS 3anpoca Ha Pensinke.

2. VickntounTenbHble 6/1I0KMPOBKM, MpoOUCXoasLMe Ha OCHOBHOM CepBepe,
HECOBMECTMMbIE C 3arMpoCOM Ha pensinke.

[MO3TOMY «OTUETHYIO» PEnInKy HacTpamBatoT Tak, YTOObl OHa NpUHUMasa
WAL-3anucu, Ho oTk1agbiBana nx npuMeHeHue, ecsim OHN KOHQ/TNKTYIOT
C 3anpocamMmu. ITo NPMBOAUT K TOMY, UTO AaHHbIE Ha pPensiuke MoryT
OTCTaBaTb OT OCHOBHOIO cepBepa, HO, Kak npaBu/o, Asa AONTUX 3anpocoB
3TO He CYyLEeCTBEHHO.



o)) PROFESSIONAL

HeCKo/IbKO pensvk Pos{gres

pesepBHbIii cepsep
(pennuka A)

pacnpegesnenre OLTP-Harpysku I10 UTeHU0

(macTtep)
select, insert pe3epBHbIii cepsep
update, delete (pennwvka B)
cermeHTbl WAL ‘

11

K OCHOBHOMY cepBepy MOXXHO NOAK/TIOYNTL HECKO/ILKO Pensink, Hanpumep,
ona pacnpepeneHna OLTP-Harpyskn no YteHuio.

OLTP-3anpocbl He A0/MKHbI ObITb AOMTMMU. DTO NO3BOJIAET UCMO/b30BaTb
06pamHyr CB513b MeXAy PensMKon N OCHOBHbIM CEPBEPOM MO MPOTOKOSY
pensvkaumn. B aTom cnyvyae OCHOBHOW CepBep 3HAET, KaKon rOpu30oHT
TpaH3aKUNin HY)XXEeH ANA Pensivkn, 1 o4McTKa He ByaeT yaanstb
COOTBETCTBYIOLLME BEpPCUN CTPOK. VIHbIMK cnoBamMu, obpaTHasi CBSA3b Aaet
Tako e 3ahheKT, Kak ecqim 6bl BCe 3anpochbl BbIMNOMHANNCH
HenocpeAcTBEHHO HAa OCHOBHOM CepBepe.

OpaHako pennivkaunsa obecneymBaeT TO/IbKO 6a30BbI MexaHu3M. Ans
aBTOMaTUYeCKOro pacnpegesneHnsa Harpy3km HeobxoanumMbl BHELLHNE
cpepcTea (banaHcmposLyk). Cnenyet Takke MMETb B BUAY, YTO Mexay
OCHOBHbIM CEpBEPOM U pensiMkamu He rapaHTUpyeTcs CoracoBaHHOCTb
[AaHHbIX, faXe B C/lydae CMHXPOHHOW pennuvkauun. Ecnn npunoxeHue
ynTaeT faHHble TO/IbKO C OAHOr0O U3 CepBEPOB, OHO, pasymeeTcs, byaet
noslyyaTb COr/lacoBaHHble AaHHble. Ho 3TO He BbINOIHAETCH, ec/v
NPUIOXKeHNEe YNTaET AaHHble C HECKO/IbKMX cepBepoB. C pensinkn MoXxHO
npoynTaTb Kak ycTapeBLUMe faHHble, TakK U AaHHble, KOTOPbIX eLle He BUAHO
Ha OCHOBHOM cepBepe. [NogpobHee 3TK BONPOCHI 06CYXAAl0TCA B Kypce
DBAS3 «Pe3epBHOe KONMpOBaHUE N pensinkaLns».



o)) PROFESSIONAL

KackagHasa pennmkayus Posigres

yMeHbllIeHHe Harpy3KH Ha MacTep U Iiepepacripe/ie/ieHle ceTeBoro Tpaduka

OCHOBHOI1 cepBep pesepBHbIil cepBep pe3epBHbIli cepBep
(macTep) (pennuka A) (pennuka B)

= B =

select, insert
wal sender wal recel
update, delete — % E lver startup wal sender]:>

cermeHTbl WAL
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HeckonbKo pennk, NoAKNHYEHHbIX K OAHOMY OCHOBHOMY CepBepy, oyayT
co3faBaTtb Ha HEro onpeaeneHHyo Harpysky. Kpome Ttoro, Hago yunTbiBaTb
Harpy3Ky Ha CeTb /151 NePEeCbINIKU HECKONbKMX KOMWUIA NOTOKa XYpPHaslbHbIX
3anuncen.

[Nsi CHMKEHNA HArpy3Kn pPensinkv MOXHO COeIMHATbL KackaaoM; Npu 3TOM
cepBepbl NepeaaroT XypHasibHble 3anucy Apyr Apyry no uenodke. Yem
flasiblie OT MacTepa, TeM 60/bliee 3ana3ibiBaHne MOXET HaKOMUTLCS.

3ameTVM, YTO KacKafHasi CUHXPOHHAsA pensvkaums He NofaepXMBaeTcs:
OCHOBHOVi CepBep MOXET GbITb CUHXPOHMU3UPOBAH TO/TLKO C HEMOCPE/-
CTBEHHO MO/K/OUYEHHOI K HEMY PEN/IMKON. A BOT 06paTHasi CBA3b
NOCTYNaeT OCHOBHOMY CEpBepY OT BCEX PEnJIUK.



o)) PROFESSIONAL

OTnoXeHHasa pennkauns Posgres

«MalllMHa BpeEMEHW»
" BO3MO>XHOCTb BOCCTAHOBJ/IEHUSA Ha OHpe;[eﬂeHHbIﬁ MOMEHT 06e3 dpXHBa

OCHOBHOI1 cepBep pesepBHbI cepBep
(macTep) (pennuka)

select, insert .
m 3aJepKka BOCrpou3BeAeHNs

cermeHTbl WAL
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MonesHoi SIBNSeTCA BO3MOXHOCTb MPOCMaTpUBaTh AaHHbIE HAa HEKOTOPbIi
MOMEHT B MPOLL/IOM U, NPY HEOBXOAMMOCTM, BOCCTAHOBUTbL CEPBEP Ha 3TOT
MOMEHT. DTO NO3BOJISIET, B HACTHOCTU, CMPaBMTLCSA C OLLUNOKOINA
NoNb30BaTesIsl, COBEPLUMBLLETO HENPaBW/IbHbIE AENCTBUSA, TPpebytoLme
OTMEHbI.

Mpobnema B TOM, YTO OObIYHbIA MEXaHN3M BOCCTaHOB/IEHUA U3 apXMBa Ha
MOMEHT BpeMeHU (point-in-time recovery) B NpuHUUNE no3BOAET PeLlmnTb
3afavy, Ho TpebyeT 60/bLLIOK NOArOTOBUTENbHOW PaboThbl N 3aHUMAET MHOTO
BpemeHu. A crnocoba NocTpouTb CHAMOK flaHHbIX N0 COCTOSIHUIO Ha
NMPOW3BOJ/IbHbI MOMEHT B nNpowiom B PostgreSQL HeT.

3ajaya pellaetcsa co3gaHmemM pensnku, Kotopasa npumeHsaeT 3anmcm WAL
He cpasy, a Yepes3 YCTaHOB/IEHHbIN MHTEPBa/1 BPEMEHM.

B aTOM Kypce Mbl He 06CyXaaeM HeobxoAMMble HACTPONKN ANA KaXkaoro n3
NoKasaHHbIX BapuaHToB. [/151 noApo6HOIN MHhopmaLumm obpaTuTech K Kypcy
DBAS3 «Pe3epBHOe KONMpOBaHWE N peninkaLns».



o)) PROFESSIONAL

[lepekntoyeHne Ha peninky  Posgares

[11aHOBOE TIepeK/IrUeHye

0CTaHOB OCHOBHOT'O CepBepa [IJisi TEXHUUeCKUX paboT 6e3 rpepbiBaHust
00C/TyKUBaHUS

PYUHOM pexxum

ABapuiiHOe TepeK/IIoueHue

repexo/ Ha perviuKy M3-3ad c60s1 OCHOBHOT'O cepBepa

PYYHOM pexxum,
HO B [IPUHLIMIIE MOXKHO aBTOMaTU3MPOBATh C [IOMOLLBbIO
JOTIO/THUTE/IbHOr0 K1actepHoro 10
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IMetoLLytocs pensinky MOXHO UCMNo/b30BaTh U [I7151 TOTO, UTOObI
NepeKNUNTb Ha Hee NPUIoXKEHNE C OCHOBHOIO cepBepa.

MpuynHbI Nepexofa Ha pe3epBHbI cepBep ObiBalOT pasHble. ATO MOXET
ObITb HEOOXOANMOCTbL MPOBEAEHNSA TEXHUYECKNX PpaboT Ha OCHOBHOM
cepBepe — Toraa nepexop, BbINosHAeTCS B yA006HOe BpeMs B LUTATHOM
pexume. A MOXeT 6bITb C60il OCHOBHOIO CepBepa, 1 B TakOM c/yyae
nepexoguTb Ha Pe3epPBHbIN CepPBEP HYXXHO KaK MOXHO ObICTpee, YTOObI He
npepbiBaTb 06CNyXMBaHME Nonb3oBaTesei.

[axe B criydae c605 nepexop OCyLLeCcTBASETCA BPYUHYHO, €CNN He
NCNONb3YETCA cneunanbHoe KnacTepHoe nporpammMHoe obecneyeHue
(koTOpOE cneanT 3a COCTOSAHMEM CEPBEPOB Y MOXET MHULMNPOBATb
nepexon aBToOMaTn4eckm).



IlepexnouyeHHue Ha PEIIMKY

YTOGLI IEPEBECTH PEIIMKY U3 PeXXKMMa BOCCTAHOBJICHHUS B OGBIUHBIN PEXKUM, HYKHO aTh eif KOMaHLY.
| => SELECT pg_is_in_recovery();

pg is in recovery

student$ sudo pg ctlcluster 12 replica promote
HauwmHas ¢ Bepcun 12 9T0 3Ke MOKHO CHeiaTh, Ucnonb3ys SQL-pyHKIMIO pg promote.
| => SELECT pg_is_in_recovery();

pg _is in recovery

Tagum 06pa30M MEBEI IIOJIYYHUJIA OJBAa CaMOCTOATEJIbHBIX, HUKaK He CBA3aHHBIX OPYT C OJPYTIOM CepBepa.
| => INSERT INTO test VALUES (2, 'Qisa‘);
| INSERT @ 1

OueHb BaKHO UMETh TapaHTUX TOTO, YTO IPHUIOKEeHUe paboTaeT TOIBKO C OGHUM U3 CEPBEPOB, NHaYe BO3HUKAET CUTYyallns,
Has3bBaeMas split brain: yacTe maHHBIX OKa3bIBAETCS HAa OMHOM CepBepe, YacTh — Ha APYroM, U coOpaTh UX BOEIUHO
IIpaKTU4YeCKU HEBO3MOXKHO.



o)) PROFESSIONAL

Toru Posigres

MexaH13M peruiMKalii OCHOBaH Ha rnepejjaue
)KYPHAQJIbHBIX 3alliCell Ha PervivKy U WX MpUMeHeHu!

TPaHCJISALIUS MOTOKA 3anuceit umu ¢aiino WAL
du3nueckas pervinKalusa co3adeT TOUHYHO KOITUIO
BCero K/jaacrepda

OAHOHAITpaBJ/IeHHasd, TpEGyET ,Z[BOHIIHOP'I COBMeCTHUMOCTU
0a30BbIl MeXaHH3M AJId pelleHrsd LeJIoro psaaa 3aia4d
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o)) PROFESSIONAL

Mpaktuka L Posigras

1. Pa3BepHUTE peruIMKy TakK, KaK IMOKa3aHO B IeMOHCTPALUH.

[TpoBepeTe, Kak paboTaeT NMPUIOKEHHE, eCJTH MePeKTFOUUTh ero
Ha UCTI0J/Ib30BaHUE PETIUKH.

2. JlobaBbTe K MexaHU3MY (DOHOBBIX 3a/laHU BO3MOKHOCTh
BBITIO/THSATD 3a/laHKs Ha PeryIMKe C TIOMOIIbIO paCIllIMpeHust
dblink.

Yb6enuTeck, uTo 0/TOE 3aZlaHKe He TIPUBEJET K MOSIB/IEHUIO
TaKOM >Ke [J0JITOW TPaH3aKL[MKM Ha OCHOBHOM CepBepe.
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1. Mepekntoyatens cepBepa HaxoAnUTCA B BEPXHel YyacTu MHpopMaLNOHHOIA
naHenn NPUIoXeHns.

O6paTnTe BHUMAHWE Ha TO, Kakue onepawum no-npexHemy paéoTator,
a Kakue — BbI3bIBAOT OLLUMOKY.

2. MNpunoxeHne no3BosiSeT NpU OTNpaBke 3a4aHnsa Ha BbINO/IHEHME YyKa3aTb
yAasieHHbI cepBep, 1 3anncbiBaeT UMs y3na v nopt B Tabnuuy tasks.

[lo6aBbTe B npouenypy process_tasks npoBepKy: ecnu ykasaHbl y3esn u
MOpT, BbI3blBalTe (DYHKLMIO run He JI0KaJTIbHO, & C NOMOLLbI0 pacLUuMpeHns
dblink Ha ykazaHHOM cepBepe. (PaclimpeHne paccMmarpusasiocb B Teme
«®POHOBbIE MPOLECCHI»)

UTo6bI fo/1r0e 3ajaHne He NPUBOAUIIO K NMOSAB/IEHNIO TaKOW Xe [0/1roi
TpaH3aKUMn Ha OCHOBHOM cepBepe, ncnonb3ayite dblink B aCUHXPOHHOM
pexume, 1 nepuoguyeckn onpalumBanTe roToBHOCTb 3anpoca B OTAENbHbIX,
KOPOTKMX, TpaH3aKUnaXx.



student$ psql bookstore2

1. Pa3BepThIBaHHE PEILIHKH

BrimonHsieM Te Ke KOMaH[bl, YTO ¥ B JE€MOHCTPALIUN.

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 -R

postgres$ echo 'hot_standby = on' >> /var/lib/postgresql/12/replica/postgresql.auto.conf
student$ sudo pg_ctlcluster 12 replica start

IIpu nepeKToYeHUY IPUIOKEHUS Ha PEIIUKY:

e [louCK KHUT U OpyTrHe Oollepaluu, He TpeOyolue U3MeHEeHUS JaHHEX, pab0TaloT;
e Bxop, moKynKa KHUT U OPYyTHe ollepalluy, U3MEHSIONe JaHHbe, BEIIAOT OMUOKY.

2. ®oHOBBIE 3aJaHUs B YIAJICHHOM peXHMe

[Mo6aBuM B IIpoLIEOyPY 3amycKa 3afaHus 00paboTKy y3ia u nopTa. Eciiu oHU yKa3aHbl, 6ygeM BBIIONTHATH GYyHKIUIO run Ha
yKa3aHHOM CcepBepe c moMoibo pacmupenus dblink. 3a ocHOBY 6epeM BapraHT NPOLeAyPHl, HATMCAHHOM B IIPAKTUKE K
TeMe «ACHHXpOHHas o6paboTKa».

=> CREATE EXTENSION IF NOT EXISTS dblink;

CREATE EXTENSION



=> CREATE OR REPLACE PROCEDURE process_tasks() AS $$
DECLARE
task tasks;
result text;
ctx text;
BEGIN
SET application_name = 'process_tasks';
<<forever>>
LOOP
COMMIT;
PERFORM pg_sleep(1l);
SELECT * INTO task FROM take_task();
COMMIT;
CONTINUE forever WHEN task.task_id IS NULL;

IF task.host IS NULL THEN -- 3anyckaem nokajibHO

BEGIN

result := empapi.run(task);

PERFORM complete_task(task, 'finished', result);
EXCEPTION

WHEN others THEN
GET STACKED DIAGNOSTICS
result = message_text,
ctx = pg_exception_context;
PERFORM complete_task(

task, ‘error', result || E'\n' || ctx
)i
END;
ELSE -- 3anyckaem ypaneHHo B aCMHXPOHHOM pexume
BEGIN
PERFORM dblink_connect(
'remote’,
format (
'host=%s port=%s dbname=%s user=%s password=5%s"',
task.host, task.port, 'bookstore2', 'emp', ‘'emp'’
)
)i
EXCEPTION

WHEN others THEN
GET STACKED DIAGNOSTICS
result = message_text,
ctx = pg_exception_context;
PERFORM complete_task(
task, ‘error', result || E'\n' || ctx
)i
CONTINUE forever;
END;
PERFORM dblink_send_query (
‘remote’,
format('SELECT * FROM empapi.run(%L)', task)
)i
-- oxupaHue pe3ynbTaTta
LooP
PERFORM pg_sleep(1l);
EXIT WHEN (SELECT dblink_is_busy('remote')) = 0;
COMMIT;
END LOOP;
-- nonyvyeHue pesynbTaTta
BEGIN
SELECT s INTO result
FROM dblink_get_result('remote') AS r(s text);
PERFORM complete_task(task, 'finished', result);
EXCEPTION
WHEN others THEN
GET STACKED DIAGNOSTICS
result = message_text,
ctx = pg_exception_context;
PERFORM complete_task(

task, ‘error', result || E'\n' || ctx
)i
END;
PERFORM dblink_disconnect('remote');
END IF;
END LOOP;

END;
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

O6paTuTe BHUMaHHE Ha ClIeAyIollee:



e [lns KpaTKOCTU He oOpabaTriBaeTcst cTaTyc Bei3oBa ¢pyHknuu dblink send query, 4To, KOHEYHO Ke, He0OXOIUMO
Ienarh.

e B mukie oxXupaHus pe3yIbTaTOB YOaIEHHOTO 3allyCKa BBIIOIHAETCS GpuUKcalus. B MpOTUBHOM ClIydae IoJjIydasiach Obl
IoJirasi TPAH3AKIUS, YAEePKUBAIONIAasi TOPU30HT 0a3bl TaHHBIX.

o Jly6nupyeTcs Kof Ayt 00paboTKU HCKIIIOYUTEIBHBIX CUTyalli. 9TO CBSI3aHO C TeM, YTO IIPOIenypa He MOXKeT
BBIIIOJIHATE GUKCAINI0 BHYTPU O10Ka ¢ cekrnueit EXCEPTION.

e Komanma COMMIT nepeHeceHa U3 KOHIIa 1IuKia forever B Havano. To coenaHo Ay yooOCTBa MPEPHIBAHUS
06paboTku B cinydae omubku (cM. o6paboruuk dblink connect).

Paboratomuii B cucteMe (OHOBBIH IIPOLIECC, BEIITOIHSIONIMIN IPOLIeAypy process tasks, OymeT mpomonzKaTh BEHITIOIHSATh
CTapyo BepCHUIo Impouenypsl. Ero Heo6xonuMo IpepBaTh U epe3allyCTUTh:

=> SELECT pg_terminate_backend(pid)
FROM pg_stat_activity
WHERE application_name = 'process_tasks';

pg_terminate backend

=> SELECT * FROM pg_background_detach(
pg_background_launch('CALL process_tasks()")
);

pg_background detach



o)) PROFESSIONAL

[1pakTuka Pos{gres

1. Hactpoiite (pu3ruecKyr0 MOTOKOBYIO PerIUKal[1io
MeXXIy ABYMs CepBepaMU B CUHXPDOHHOM peXXUMe.
[TpoBepwTe paboTy perviukaiuu. Yoeaurech, yTo mpu
OCTaHOBJIEHHOM pervivke (PUKCallvsi He 3aBepIiliaeTcs.

2. Tlo ymosm4aHuto mpuMeHeHre KOHQIMKTYIOIUX 3alceid
Ha pervivKe OTKJIaAbIBaeTCsl MaKCMMyM Ha 30 ceKyH/,.
OTK/TIOUNTE OTK/Ia/[bIBaHKE TIPUMeHeHHsI U yOeuTeCh, UTo
ZOJITH 3arpoC, BBITTOTHSIOIIUNACS Ha PervikKe, OyaeT TpepBaH,
ecii HeoOXojuMble eMy BepCHH CTPOK YIAJISIOTCS M OUMII[AIOTCS
Ha MacTepe.
Bximrounte 00paTHYIO CBSI3b M YO€UTECH, UTO TeTepPhb 3aIrpoc
He MPepbIBaeTCs M3-3a TOTO, UTO Ha MacTepe OTK/Ia/ibIBaeTCs
OYMCTKA.
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1. A aToro Ha mactepe yctaHoBsuTe ¢ nomoulbio ALTER SYSTEM
crepywouime napameTpsbi:

- synchronous_commit = on,
- synchronous_standby_names = 'replica’,

N nepeuynTanTe HaCTPOMKK, a Ha pensimke AobaBbTe B NnapamMeTp
primary_conninfo (B creHepupoBaHHOM yTunnToin pg_basebackup daiine
postgresqgl.auto.conf) ykazaHue «application_name=replica».

2. 3a oTKNnagbiBaHWe NPUMEHEHNS KOHPNKTYIOLWUX 3anncei Ha pensimke
oTBevaeT napametp max_standby streaming_delay. YctaHosuTe ero B 0.
O6paTHas cBA3b BK/IOYAETCA NapameTpom hot_standby_feedback = on.
O6a napameTpa yctaHasnmeatTca ALTER SYSTEM c nocnegyrowmm
nepevynTbiBAHMEM HaCTPOEK.

UToObI 3anpocC BbINO/THANCA A0r0 HA HEGO/LLWIOM 06beMe AaHHbIX, MOXHO,
Hanpumep, co3gaTb Tabnuuy, cogepxatlyto uncna ot 1 ao N, 1 BblUNCIATb
doakTopuas Kaxaoro uncna:

SELECT count(*) FROM t WHERE n! > 0;

B Tabnnue aomkHo 6bITb 0kosio 1000 cTpok (noabepute nogxopsawee YAcio
B 3aBMCMMOCTM OT MOLLHOCTK npoLeccopa):



1. CuHXpOHHAasI PeIUTHKaIUs

YcTaHOBMM HeOOXOMUMEIE [JIsi CHHXPOHHOM PeIUTHKALMU TapaMeTpH:
=> ALTER SYSTEM SET synchronous_commit = on;

ALTER SYSTEM

=> ALTER SYSTEM SET synchronous_standby_names = 'replica’;
ALTER SYSTEM

=> ALTER SYSTEM SET max_standby_streaming_delay = 0;

ALTER SYSTEM

=> SELECT pg_reload_conf();

pg_reload_conf

Pa3BopaynBaeM peNIHKY, KaK GBIIO TOKA3aHO B JEMOHCTPAIIMH:

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 -R

3amennM mapameTp primary_conninfo, ykasas 3Hauenue application_name (0HO JOJI?KHO COOTBETCTBOBATh 3HAUEHMIO, 3aIIHCAHHOMY B ITapaMeTp synchronous_standby names):
postgres$ sed -i "s/primary_conninfo.*/primary_conninfo = 'port=5432 user=postgres application_name=replica'/" /var/lib/postgresql/12/replica/postgresql.auto.conf
Io6aBuM ellle TapaMeTp TOPsiYero pe3epaa:

postgres$ echo 'hot_standby = on' >> /var/lib/postgresql/12/replica/postgresql.auto.conf

BOT YTO MOJIyYHIIOCE:

postgres$ cat /var/lib/postgresql/12/replica/postgresql.auto.conf

# Do not edit this file manually!

# It will be overwritten by the ALTER SYSTEM command.
synchronous_commit = 'on'

synchronous_standby names = 'replica’

max_standby streaming_delay = '0'

primary conninfo = 'port=5432 user=postgres application name=replica’
hot_standby = on

3alycKaeM peIIuKy.

student$ sudo pg_ctlcluster 12 replica start

=> SELECT sync_state FROM pg_stat_replication;

sync_state

sy

(1 row)

CocTrosiHHe pennuKalul — CHHXPOHHOEe.

=> CREATE DATABASE ext_repl_physical;

CREATE DATABASE

=> \c ext_repl_physical

You are now connected to database "ext_repl physical" as user "student".
Temneps OCTAHOBUM PEIUIHKY...

student$ sudo pg_ctlcluster 12 replica stop

...H TIONIPOGY€eM BBIIOJIHUTh KaKyH0-IH60 TPaH3aKIHUIO:

=> CREATE TABLE test(n integer);

YrpaBieHre BO3BPATUTCS TOIBKO KOTZIa PeTIMKa OyJieT CHOBa 3amylleHa U PeIIMKalls BOCCTAHOBUTCS:
student$ sudo pg_ctlcluster 12 replica start

CREATE TABLE
2. KoH}IHUKTYIOIHE 3allHCH

student$ psql -p 5433 -d ext_repl_physical

OTKJII0YaeM OTKJIafblBaHHe IPHUMEHEHUsT KOHMIUKTYOLINX 3aMucei:
| => ALTER SYSTEM SET max_standby_streaming_delay = 0;

| ALTER SYSTEM

| => SELECT pg_reload_conf();

pg_reload_conf

IloGaBrsieM CTPOKH B TaGIHIy:

=> INSERT INTO test(n) SELECT 1000 FROM generate_series(1,1000) AS id;
INSERT 0 1000

BHINIOTIHSIEM Ha PeIUIHKe MOJTHMH 3aIIpoc...

| => SELECT count(*) FROM test WHERE n! > 0;

...a B 9TO BPeMsi Ha MacCTepe yAaJisieM CTPOKH U3 TAGJIULBI U BHIIOJIHSIEM OYUCTKY:



=> DELETE FROM test;
DELETE 1000
=> VACUUM VERBOSE test;

INFO: vacuuming "public.test"

INFO: "test": removed 1000 row versions in 5 pages

INFO: “"test": found 1000 removable, © nonremovable row versions in 5 out of 5 pages
DETAIL: 0 dead row versions cannot be removed yet, oldest xmin: 159044
There were 0 unused item identifiers.

Skipped 0 pages due to buffer pins, © frozen pages.

0 pages are entirely empty.

CPU: user: 0.00 s, system: 0.00 s, elapsed: 0.00 s.

INFO: “"test": truncated 5 to 0 pages

DETAIL: CPU: user: 0.00 s, system: 0.00 s, elapsed: 0.00 s

VACUUM

O4YKCTKa CTepia BCe BEPCHM CTPOK. B HTOre 3ampoc Ha peluKe 3aBepllaeTcs OMMOKON:

TTOBTOPHM 9KCIIEPHMEHT CO BKITIOYEHHOH 06PaTHOH CBSA3BIO.
\ => ALTER SYSTEM SET hot_standby_feedback = on;

| ALTER SYSTEM

| => SELECT pg_reload_conf();

pg_reload_conf

=> INSERT INTO test(n) SELECT 1000 FROM generate_series(1,1000) AS id;
INSERT 0 1000

\ => SELECT count(*) FROM test WHERE n! > 0;

=> DELETE FROM test;

DELETE 1000

=> VACUUM VERBOSE test;

INFO: vacuuming "public.test"

INFO: “test": found O removable, 1000 nonremovable row versions in 5 out of 5 pages
DETAIL: 1000 dead row versions cannot be removed yet, oldest xmin: 159045

There were 0 unused item identifiers.

Skipped 0 pages due to buffer pins, O frozen pages.

0 pages are entirely empty.

CPU: user: 0.00 s, system: 0.00 s, elapsed: 0.00 s.

VACUUM

Teneps o4yucTKa He ynoanseT BepCUU CTPOK, MOCKOJIBKY 3HAeT O 3alpoce, BRINOTHAIIEMCs Ha PelljiuKe. 3anpoc orpaﬁarusaer:

Hrak:

e B nepsoMm cnyyae (max_standby streaming delay) oTknamsiBaeTcsi BOCIIpOM3BeleHNEe XKXKyPHAJIbHBIX 3aNucell Ha PeliuKe.
e Bo Bropom ciy4ae (hot standby feedback) oTkiagsiBaeTcst 04BCTKa Ha MacTepe.



