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ol PROFESSIONAL

[l0TOKOBas penankauns Posigres

IloTOKOBas periuKalud

perviiKa «J0TOHsIeT» MacTep, UCTIO/Ib3ysl apXUB

3aTeM T10/Iy4YaeT MOTOK 3anvcerd WAL, He NoXKK/1asiCh 3ari0/IHeHUsI CerMeHTa

CpaBHeHHe
mpaHcaayus ¢aiinoes xcypHana

BbIHY>K/JeHHOe OTCTaBaHHe
periMK1 OT MacTepa

MacTep HAYEro He 3HaeT
PO PETVIUKY

NOMOKO08asi penaukayus

OTCTaBdHHE CBeI€eHO
K MUHUMYMY

eCTb BO3MOKHOCTD
B3aMO/IeICTBUS
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[l0TOKOBas penankauns Posigres

OCHOBHOI1 cepsep pe3epBHbI cepaep
(macTep) (pennuka)

select, insert
update, delete

=

archive_command restore_command
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[l0TOKOBas penankauns Posigres

OCHOBHOI1 cepBep pe3epBHbI cepsep
(macTep) (pennuka)
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update, delete %i ﬁ
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[loTOKOBaA penamkauns Pos

OCHOBHOW cepBep
(macTep)

)

ol PROFESSIONAL

gres

pe3epBHbIi cepeep
(pennuka)

usszszt g
= |

\_‘ INIREER

A T

cermeHTbl WAL

archive_command

HenpepbIBHOE
apXvBMpOBaHne

> |
= LT
| |
|
|

apxus WAL ‘ ‘ ‘ ‘ ‘ ‘ ‘
+
6azoBasi konus

> wal receiver :
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http://www.postgresql.org/docs/current/static/protocol-replication.html

HacTpouka Po&ﬁ?@%

Macrep
postgresql.conf
max_wal_senders = — no o0HoMy 0415 Kaxcool penauku + pg_basebackup
pg_hba.conf
pa3peliieHue s 6a3el replication
Peruivka
recovery.conf
primary_conninfo = 'host=y3ea port=nopm user=nosnb3o08ameb'
host — nmMs y3na (i hostaddr — IP-agpec cepBepa)
port — HOMep MopTa
user — poJib (¢ aTpubyToM replication WM CymnepIriob30BaTe/lb)
password — ecm HeoOxoauUM (MOXKHO yKa3aTh B ~/.pgpass)


http://www.postgresql.org/docs/current/static/standby-settings.html

ol PROFESSIONAL

|\/|OHI/ITOpI/IHI' Posygres

W N =

OCHOBHOI cepBep
(macTep)

pe3epBHbI cepBep
(pennuka)

3. pg_stat_replication.write_location » 4

pg_stat_replication.flush_location
pg_last xlog_receive_location()

IEN

> wal receiver

select, insert wal sender
update, delete

L

2. pg_stat_replication.sent_location

1. pg_current_xlog_location()

~2
-3
—4

4. pg_stat_replication.replay_location
pg_last xlog_replay _location()

3a/lepyKKa 3arrcy B TIOTOK Ha MacTepe
3a/lepyKKa T10/IyuYeHUs JaHHbIX PEerIMKON
3a/lep>KKa TIpUMEeHEeHMsI IaHHbIX Ha pPerivKe



BoccTtaHOB/1eHne Po&ﬁ?@g

OO1Mii aATOpUTM HEIpepbIBHOIO BOCCTAHOB/IEHUS

1.

yTeHHe cermeHTOB WAL M3 apxyBa C IMMOMOIIbIO restore_command,
IOKa KOMaH/ja 3aBeplilaeTCs YCIIellHO

. yTeHre cermeHTOB WAL u3 pg_xlog,

MMOKa HAaXOJATCS HY>KHbIe (Pai/ibl

. ureHue 1oroka WAL (ec/i1 HaCTpoeHa MOTOKOBasi PerivKarius),

IIOKd eCTb COoeJ1MHeHne

. TIOBTOPATH C 1. 1



MOXHO 1 6e3 apxuBa

Macrep

He HaCTpauBaeM HelpepbIBHOE apXWBHUPOBaHHE

co3naeM 0a30BYIO pe3epBHYHO KOITHIO
C Heo6xoMMbIM HaOOpPOM CerMeHTOB:

pg_basebackup --xlog-method fetch|stream

Perimmika

BOCCTAHAB/IMBAETCS U3 Pe3ePBHOM KOIMH

B OTCYTCTBHUHU dPXHBd HEMEJ/IEHHO
Iepexk/1IrdaeTCd Hd IIOTOKOBYHO DEIVIMKALIUEO
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Pos}gres
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MOXHO 1 6e3 apxuBa

select,

(

OCHOBHOI4 cepBep
(macTep)

D

insert
update, delete

=
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cermeHTbl WAL

b0a3oBas
pesepBHas Konus

+

Habop
HeobXoANMbIX
CermeHToB

B pg_xlog
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MoXHO 1 6e3 apxmnBea po%ﬁag

OCHOBHOW cepBep pe3epBHbI cepBep
(macTep) (pennuka)

= -
select, insert
update, delete %i
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MoXHO 1 6e3 apxmnBea po%ﬁag

OCHOBHOIW cepBep pe3epBHbIi cepeep
(macTep) (pennuka)
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PROFESSIONAL

MacTep He 3HaeT 0 pensinke Po&gres

Mactep yaanauT CerMeHT, IoJayun/ia peryiika JaHHble UId HeT

HAIIpHUMep, pPeIlyIMKad A0J/II'0 BOCCTAHAB/INBAJ/IACh K3 pEBEPBHOﬁ KOITHNU,
NJIN pellyIMKd ObLL/Ia BRIKJTFOUEHA HEKOTOPOE BpeM

He npobnema, ecau ecmb apxus,
UHaue Haoo yeeauuusams wal_keep_segments

KoH(muKTyro1me ¢ 3anpocaMu 3arnucu WAL

MacTep OUMIIaeT BEPCUU CTPOK, HeOOXOAUMBbIe /ISl CHUMKA Ha perIuKe

vacuum_defer_cleanup_age delicmgyem «8c/nenyro»

max_standby_streaming_delay omkaaobieaem npumerHeHue WAL
no avanozuu ¢ max_standby_archive_delay daa apxuega

14



ol PROFESSIONAL

MacTep 3HaeT o0 penunke! Posjgres

CJ/10T peruvivkaruu

CcepBepHbLIN 00BLEKT /1 TToaydyeHus 3anrucern WAL
TTIOMHUT, Kakasl 3alliCh Obl/la CUMTaHa rocaeaHen

cermeHT WAL He ynanseTcs, roKa OH He TIPOYUTaH TOJTHOCThIO

OO6parHast CBSI3b

riporiecc wal receiver muiet rnporeccy wal sender “H(dOpMaruto
0 HauboJlee CTapoOM HOMepe TpaH3aKI[M1, He0OX0IUMOM /111 CHUMKOB

nporiecc wal sender BbICTyIIaeT Kak CepBepHbIM MPOLeCc,
3alluilasi Hy>KHble peryIiKe BepCUM CTPOK OT OUMCTKH

15



ol PROFESSIONAL

HaCTpOVIKa C/10Ta Posggres

Macrep
CO3/laHHe pg_create_physical_replication_slot('ums')
MOHHUTOPUHT npenacTaBaeHye pg_replication_slots
yareHue pg_drop_replication_slot('ums')

postgresql.conf

max_replication_slots > 1

Pernimika

recovery.conf

primary_slot_name = 'ums’'

16
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HacTpounka obpaTHOM CBA3N  Posiares

Macrep

HaCTpOMKa He TpebyeTcs

Perinuka

postgresql.conf

hot_standby_feedback = on
wal_receiver_status_interval =~ — uacmoma obpamHoii ces3u (10 ceKyHO)

17



OOOOOOOOOOOO

[eMOoHCTpauuns Pos{gres

p

$ psql
postgres=#

18



ol PROFESSIONAL

ITorm Posygres

IloTOKOBas PeIlIMKAdlIWA 1103BOIAeT YMEHBIINTD
OTCTdBdHHE DEIIJIMKHK 10 MUHHUMYMd

MacTtep MOXKeT YUUThIBaTh UHTEPEChl PeTIUKU:
C/I0ThI perrKallui U oOpaTHasi CBSI3b

MexaHu3M C/I0TOB [03BOJISIET 00X0IUTLCS Oe3 apXKBa,
HO TpebyeTcss MOHUTOPUHT

19



ol PROFESSIONAL

[ 1paKTuKa Posggres

1. BbinonHuTe HeOOXOAUMYIO0 HACTPOMKY MacTepa A5l [TIOTOKOBOM
perIMKaliy C UCI0/Ib30BaHUeM CJI0Ta, Oe3 HelpepbIBHOTO
apXHMBHUPOBaHMSI.

2. Co3paiiTe 6a30BYI0 pe3epBHYIO KOIHIO Ha MeCTe KaTajora C JaHHbIMU
PeruvIMKU (CepBep yCTaHOBJIEH I10/] I10/Ib30BarejieM postgres?2).

3. BbINoyiHWTe HACTPOMKY PEIIUKU [1Jisi BOCCTaHOBJIEHUS B PeXXKHUME
ropsiuero pe3epsa C MCII0/Ib30BaHUEeM C/I0Ta U 00paTHOM CBSI3H.

4. 3amycTuTe pervivKy, co3/jaliTe Ha MacTepe Tab/iuily B 6a3e JaHHBIX
DB11 u ybeauTech, UTO OHa IMOSIBAJIaCh Ha PeIIMKe.

5. OcTaHOBHUTe PerIMKY U BCTaBbTe MHOIO IaHHBIX B TaO/MMILY.
3MepbTe pa3Mep CreHepUpOBaHHBIX MPU 3TOM >KYPHa/IbHbIX 3allHCeH.

6. (CHOBa 3anyCTUTe PeIrviMKy U MOCMOTPUTEe, KaK U3MeHSIeTCs 3aJjep>KKa
perIMKaLyu.

20
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Posygres

[ToTOKOBas
pennukaynsa

ABTOpCKue npaBsa

Kypc «AamuHucTpupoBaHue PostgreSQL 9.5. PaclUMpeHHbIn Kypc»
© Postgres Professional, 2016 rog.

ABTOpbLI: Erop Poros, NaBen JlyzaHoB

Mcnonb3oBaHue maTtepuasnioB Kypca

Hekommepueckoe 1crnosib3oBaHne MareprasioB Kypca (npeseHtaunn,
AEeMOHCTpaunn) paspeLluaetcsa 6e3 orpaHMYeHnin. Kommepyeckoe
MCNO/Ib30BaHNE BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHNI B MaTepuabl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPeaIoXeHNa HanpasnanTe no agpecy:
edu@postgrespro.ru

OTKa3 oT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKakKol OTBETCTBEHHOCTHM 3a
No6ble NOBpPeXAeHUs U YObITK/, BK/IOYasA NOTEPI0 A0X04a, HAHECEHHble
NPAMbIM WX HENPSAMBIM, CreLmaibHbIM UAN CrlyvyalriHbiM UCMNOb30BaHNEM
maTepuasnioB kypca. KomnaHusa Postgres Professional He npepoctasnseT
Kakmx-1mbo rapaHTuii Ha matepuasibl Kypca. Matepuasbl Kypca
NPeAoCTaB/SATCA Ha OCHOBE NPUHLMNA «Kak eCTb» M KOMNaHus Postgres
Professional He 06a3aHa NpeaoCcTaBNATbL COMPOBOXAEHNE, NOALEPXKKY,
0OHOB/IEHNA, pacLLUMPEHNSA N U3MEHEHUA.



o] PROFESSIONAL

Tembl Posigres

[ToToKOBas perviMKaruys
MOHUTOPUHT TIipoLiecca
Perutvkaiiusi 6e3 apxvBa

[Tpo6Gsiembl U pellieHuys: C/I0ThI PeryIMKal[uu U obpaTHasi CBSI3b



o] PROFESSIONAL

[loTOKOBaA pensnkaums Posigres

[ToToKOBas perviMKaruys

pervivKa «JJOrOHsIeT» MacTep, UCO/b3Ys apXUB
3areM mojyJyaeT NoTok 3anuceit WAL, He J0XKUAAsICh 3all0/THEHUS] CerMeHTa

CpaBHeHue
mpaHcaayus ¢gaiinos xcypHana nomokoeas penjaukayus
BBIHY>KI€HHO€ OTCTaBaHUe OTCTaBaHHe CBeJEeHO
PEIVIMKK OT MaCTepa K MUHUMYMY
MacCTep HUYero He 3HaeT eCTh BO3MO>XHOCTb
PO PeIIvKy B3aUMOJeNCTBUS

B npownoi Teme 6bi1a pacCMOTPeEHa pensimkaunsa Ha OCHOBE TpaHCNAUUK
Ha pennuky cermeHToB WAL 13 apxmBa. OgHa 13 OCHOBHbIX MPO6GeM Takoro
noaxoga CoOCTOUT B TOM, YTO pernsivka BbIHY)XXAEHHO OTCTaeT OT MacTepa Ha
BPeMS 3anosIHeHNA cermeHTa. MakCumMyM MOXHO perynvpoBaTb
napameTpom archive_timeout, HO NpyY CUNBbHOM YMEHbLUEHUN 3TOr0 BPEMEHM
KpainHe Hea(pekTMBHO ByaeT pacxoAoBaTbCA MECTO (TO/IbKO HEGO/bLLAA
yacTtb 13 16 Mb 6yaet 3anosiHeHa nosie3HbIMN faHHbIMN).

PelwleHne 3Toi Npo61emMbl COCTOUT B UCMNO/Ib30BaHMM NMOTOKOBOWA
pennukauun. MNMpy aTom pennnka cHadana «40oroHSeT» Mmactepa ¢ NOMOLLbH
apxuBa, a 3aTeM noAk/IyaeTcs K Hemy no cneunasibHoOMy NPoOTOKOY
pennvkaumm n nosay4daet noTok 3anucen WAL, He Aoxunaasch 3anoiHEHNS
cermeHTa. Mbl y)ke BCTpeyasIMCb C NPOTOKO/IOM peninkauun: ytuamta
pg_basebackup ncnonb3yeTt ero npyM NOTOKOBOM Cnocobe nonyvyeHuns
XypHasoB (--xlog-method=stream).

MoToKkoBasi pennvKauus N03BONSET PELLUTbL U BTOPY Npobnemy thaiinosoii
[IOCTaBKW: OTCYTCTBME Y MacTepa nHdopMaLum 0 TOM, YTO MPOUCXOAUT Ha
pennuke.



[loTOKOBaA pensnkaums Pogzg?géi

OCHOBHOI4 cepBsep pe3epBHbIit cepBep
(macTep) (pennuka)

select, insert
update, delete

( archive_command m restore_command

apxus WAL

+
6a30Bas konus @

CHauvasia Bce NpoucxoamT Tak Xe, Kak 1 Npu pennukayumn ¢ TpaHcaaymei
dhaiinoB xypHana. Pennvka, pa3BepHyTas 13 6a30BOi pe3epBHON Konuu,
NPUCTynaeT K BOCCTAHOB/IEHNIO N3 apXuUBa.




[loTOKOBaA pensnkaums Pogza?éﬁi

OCHOBHOI4 cepBsep pe3epBHbIit cepBep
(macTep) (pennuka)

select, insert
update, delete
(

VY
A
V
A

archive_command restore_command

HI T T {1 TIT IT]

HenpepbiBHOE
HenpepbiBHOE BOCCTaHoOBNeHue

apxus WAL

+
6asosas konus @

Pennuka npountana n npumeHuna sce cermeHtbl WAL, 6a3a AaHHbIX
npuwsia B (MoYTK) akTyasibHOe COCTOAHME.
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[loTOKOBaA pensnkaums Posigres

OCHOBHOIi cepBep pesepBHbIii cepeep
(macTep) (pennuka)

select, insert |;f % N i J
update, delete wal sender | )

= 1
) archive_command
Dm—/’m HenpepbiBHOE
> TTIT 1] oeTonosnents

apxvs WAL

6a3oBas konus

Mocne TOro, Kak oyepeaHas komaHaa restore_command He HangeT B
apxvBe cerMeHTa (Tak Kak OH eLle He 3aro/fiHeH), pensivka NnoaknvaeTca K
MacTepy Mo NPOTOKO/Y pennkauun n gasblie nosyyaeT noToK 3anucei
WAL. OTcTaBaHue penivkm oT Mactepa CBOANTCA K MUHUMYMY.

B uenom cxema aHasiormyHa 06bIYHOMY MOAK/IOYEHUIO, NPU KOTOPOM
3anpocskl kNneHTa obpabartbiBalOTCHA CepBEPHbLIM MPOLLECCOM.

MopkntoyueHne nHuuunpyeTca npoueccom wal receiver Ha pennuke. Kak
06bI4YHO, NOAK/IYEHNE NPOC/YLWMBAETCA NpoLeccom postmaster. Ho B
[aHHOM cnyyae A/ 06CnyXXnBaHusa NoAKIIYEHNSI NOPOXKAAETCA He
cepBepHbIV Npouecc, a cneynasnbHbli npouecc wal sender, KOTOpbIiA
NoHMMaeT He 3anpocbl SQL, a npoTtokon penankauymm (
http://www.postgresqgl.org/docs/current/static/protocol-replication.html).

Cnepyet 3amMeTuTb, YTO, HECMOTPSA Ha napameTp archive_mode = on,
penavka HAYero He 3anncbiBaeT B apxuB.



HacTtpoiika Po%a?é%

Macrtep
postgresql.conf
max_wal_senders = — no o0Homy 0as Kadxcootl penauku + pg_basebackup
pg_hba.conf
paspeliieHue zist 6a3bl replication
Peruvika
recovery.conf
primary_conninfo = 'host=y3es port=nopm user=nosnb308amesb'
host — M4 y3na (uny hostaddr — IP-agpec cepsepa)
port — HOMeD TopTa
user — poutb (¢ arpubyToM replication wam Cyreprionb30BaTesin)
password — ecyii He0OX0OqUM (MOXKHO yKa3aTh B ~/.pgpass)

HacTpoiika noTOKOBOW peninkauum He CUAbHO OT/IMYAETCHA OT HACTPOMKN
pennukaumm ¢ goctaBkoi cermeHToB WAL.

Ha macTtepe Hafgo ybeamtbes, 4To napameTp max_wal_senders ycTtaHOB/IEH
[0CTaTovyHO 60MblWNM (1 ANa Kaxaon pensvky, nac 1 nnm 2 ans
pg_basebackup).

Takxe HeobxoaMMo, YTOObI peninka cMoria NOAKIUYUTLCA K MacTepy
(B pg_hba.conf go/mkHO 6bITL NponNMcaHoO paspeLleHne Ans NoKIYeHns
K 6a3e replication).

EAQnHCTBEHHAA HACTPOKa, KOTOPYH HaAo0 AOMNOAHUTENBHO cAenaTtb Ha
penske, 3aTo napameTp primary_conninfo B recovery.conf, B KOTOpOM
yKasblBaeTcs MHdpopmaums, Heobxogmmas 415 NOAKIOYEHNSA K MacTepy,
B BUAe nap napamMmeTtp-3HavyeHue, pasaeneHHbix npobenamu.

Hanbonee ynotpebutenbHble napamMmeTpbl:
- host (unn hostaddr) ykasbiBaet nmsa (unu IP-agpec) mactepa
- port yka3blBaeT nopt

- user ykasblBaeT Nnosib30Baresis, KOTopbIi AO/HKEH ObITb CO34aH
c atpubyTom replication, nMbo ABNATLCA Cynepnosib3oBaTesieMm.

- password yka3sbIiBaeT naposib, eC/in 3TO0 HeobxoAUMOo ANa ayTeHTudukaumm
(maponb MOXHO yKa3aTb 1 0TAEeNbHO B haitsie ~/.pgpass)

http://lwww.postgresqgl.org/docs/current/static/standby-settings.html
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MOHUTOPUHT Pos{gres

OCHOBHOIA cepBep pesepBHbIil cepeep
(mactep) (pennvika)

pg_last_xlog_receive_location()

select, insert wal sender | wal receiver J
update, delete

\; L ‘ 2. pgfstatfreplication.sentﬁlocation
‘ 1. pg_current_xlog_location() ‘

4. pg_stat_replication.replay_location
pg_last xlog_replay_location()

‘ 3. pg_stat_replication.write_location
- pg_stat_replication.flush_location

1 — 2 = 3agep’kKa 3anvcy B MOTOK HAa MacTepe
2 — 3 = 3a7iep>KKa I0JIyueHUs! JaHHbIX PETINKON
3 — 4 = 3a/iep>KKa MPYMeHeHMs1 [JaHHbIX Ha perivKe

B xoae pennvkauum BO3MOXHbI NPO6IEMbI, O KOTOPbIX A0/HKEH
npeaynpeanTb 3apaHee HaCTPOEHHbIE MOHUTOPWHT.

MOHUTOPUWHT pennvkKaLmMm NOCTPOEH HA OTC/IEXUBAHMM NO3ULIMKN B XXypHane
ynpexaatoulei 3anmcu. MoXHO BblAeNNTb YETbIPE KOHTPOSIbHbIE TOYUKN:

1. 3anuck B cermeHT WAL Ha macTtepe

2. TpaHcnAauma 3anucu npowueccom wal sender
3. nonyyeHue 3anucu npouyeccom wal reciver
4. NnpyMeHeHne NolyYeHHOW 3anncu

Bce ToukM oTCcriexmnBaroTca Ha MacTtepe, nepBasi — OyHKUNen
pg_current_xlog_position(), ocTasnibHble — npeacTaB/ieHNEM
pg_stat_replication. Pennuka nepegaet Mactepy crtaryc pensmkaumm npu
Ka>K[ oM 3anncu Ha QUCK, HO Kak MMHUMYM pas3

B wal_receiver_status_interval cekyHa, (Mo ymonyaHuio — 10 cekyHA).

[ns nony4yeHna Homepa 3anucu Ha pensimke ectb PyHKUNN
pg_last xlog_receive location() u pg_last xlog replay location()
(Ha puUcyHKe BblaesieHbl HAK/IOHHbLIM LLPUGTOM).

PasHnua mexay BTOpOoK 1 NepBOr ToUKaMM O3HA4YaeT 3aepXKy 3anmcu
B MOTOK (MacTep He CnpaB/sAeTCAa C Harpy3kon?).

PasHuLa Mexay TpeTbeli M BTOPOI ToUKaMu 03HaYaeT 3aepXKKy NosyyYeHus
[laHHbIX PENINKOI (pennnka He CNpPaBAsieTCs C Harpy3Koii?).

PasHuUa Mexay YeTBEPTON U TPETbEN TOUKON MOXET ObITb Bbl3BaHa
napameTpomMm max_standby streaming_delay.
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BoccTaHOB/1eHue Pos{gres

OO111ii aNTOPUTM HETIPePLIBHOTO BOCCTAHOBJIEHHS
1. urenue cermeHTOoB WAL 13 apxuBa C OMOLI[bIO restore_command,
TIOKa KOMaH/la 3aBepIiiaeTcs yCIIelHo

2. ureHue cermeHTOB WAL u3 pg_xlog,
T0Ka HaXOZSATCS HY)KHbIe (Daiisib

3. ureHue noroka WAL (ec/m HaCcTpoeHa ITOTOKOBAsI pervIvKaLus),
TI0Ka eCTb COe/IMHeHre

4. noBTOpATH C I1. 1

B pexume HenpepbIBHOro BocctaHoBeHusa PostgreSQL (npouecc startup
process) nocnepgosaresibHO yntaet 3anmcn WAL 13 Tpex MCTOYHUNKOB:

- CHavas1a 13 apxumBa, 0 Tex nop, rnoka restore_command 3aBepLuaeTcs
co ctarycom O

- 3aTeM M3 NoKasibHOro katanora pg_xlog (Ha ToT ciy4yan, ecsiv npoucxoanTt
BOCCTaHOB/IEHNE U3 PEe3epPBHOI KONUK U HA[0 «MNOAXBaTUTbL» cermeHT WAL,
He nonasLUWIA B apXm1B)

- 3aTeM, ec/In HacTpoeHa NOToKoBas pensvkaLlms, NPoOUCXoauT
NOAK/YEHME K MacTepy No NPOTOKO/Y pennkaLmm

Ecnv noTokoBasi penninkauus 3aBepLuaeTcs, NPoLecc NoBTOPsSIETCS
CHavasna.

Hanpumep, notokoBas pensivkaumsa MOXeT 3aBepLUMTCs C OLUMOKOI 13-3a
TOro, YTO pensivka 400 He nosyyasna 3anicu 1 3a 3To BpeMsa macTtep
ycnesn nepesanucartb HyXHble cermeHTbl WAL (BEpOSATHbIN cueHapuid, ecnu
pennuka ocTaHaBNMBaETCA Ha HEKOTOopoe BpeMms). B aTom cryyae
BOCCTaHOB/IEHNE aBTOMAaTNYECKM NPOLO/HKUTCA U3 apxmBa, a 3aTeM CHOBa
nepengeT Ha NOTOKOBYH pensnkaymio.



o] PROFESSIONAL

MO)XHO 1 6e3 apxuBa Posigres

Macrtep

He HACTpdXBA€M HETIPEPLIBHOE dDXWBHUPOBAHHWE

co3iaeM 6a30ByI0 pe3epBHYIO KOTHIO
¢ HeoOX0IUMBbIM HAOOPOM CEerMEeHTOB:

pg_basebackup --xlog-method fetch|stream

Peniiuka

BOCCTaHAB/IMBaeTCsA U3 pe3epBHoﬁ KOITNN

B OTCYTCTBHUH dPXKWBd HEME/IJIEHHO
MEePEK/IYaeTCAd Ha TIOTOKOBYIO PETVIMKALIUIO
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B npownoi Teme Mbl paccMaTpusasiv BO3MOXHOCTb yaa/ieHNsa 13 apxmea
CEerMeHTOoB, KOTOpble 60/Iblle He HYXHbl A/19 PpaboTbl pensivkni (eCnn apxus
NCNOMb3yeTCs TOMbKO ANA NOAAEPXKKNA pennivkaunn).

MOXHO /i1 HACTPOUTL MOTOKOBYO pennukaunto 6e3 apxmsa? MOXHO.
[na aToro Hago co3gartb 6a30BYH0 Pe3epBHYIO KOMKUIO, BK/THOUYMB B HEe
Heobxoaumble cermeHTbl WAL (kntoy --xlog-method yTunivthl
pg_basebackup).

Pennvka, BOCCTAaHOBUBLUMCH M3 3TOI PE3ePBHOI KONUW, NEPEK/THYMNTCS
Ha NMOTOKOBYH penivKauuio.



MO)XHO 1 6e3 apxuBa Pogzg?géi

OCHOBHOIA cepBsep 6asoBas
(macTep) pesepBHas konus

+
select, insert |;f %
s Habop
update, delete HeobXoANMbIX

CermMeHToB

=] o s
IR (T ITTIT]
411111 [(TIMTTTT]
cermeHTbl WAL Dj]]m
(I TTT]
11
nnmocTtpayms.

MacTep He UCNo/b3yeT HEMPEPbLIBHOW apX1BUPOBaHNE.

BasoBasi pesepBHas Konus ¢ HeobxoanmbiM Habopom WAL-chainnos
cosfaeTca Ha MecTe byayLlen pensinku.



o] PROFESSIONAL

MO)XHO 1 6e3 apxuBa Posigres

OCHOBHOI# cepBep pesepBHbIii cepeep
(macTep) (pennuka)

select, insert
update, delete

NI= ]
( IR (T TTT1T]
AT T [(TIMTTTT]
cermeHTbl WAL Dj]]m
(I TTT]
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[MpounTtas n npumeHnB Bce cermeHTbl WAL 13 pe3epBHOI KoNun, pensivka
BOCCTAHOBUTCA A0 COCTOSAHWNSA, COOTBETCTBYHOLLErO BpEMEHN OKOHYaHUA
CO3aH1sA pe3epBHOM Konuu.

MOHATHO, YTO 3a BpeMmsi BOCCTAHOB/IEHUSI MacTep ycneeT yinTu Bnepeq,



MO)XHO 1 6e3 apxuBa Posigres

OCHOBHOI# cepBep pesepBHbIii cepeep
(macTep) (pennuka)

— —
usg;gégf;g I{i wal sender | > J
1= ]

cermeHTbl WAL
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[anee pennuka nogkno4aeTca K Mmactepy rno npoToKo/y NOTOKOBOW
pennukaumm n «0oroHsieT» MacTep C NOMOLLIbIO NOo/yYeHHbIX 3anucet WAL.

[NaBHOE, YTOObLI MacTep He ycnesn yaa/inTb «HEHY)XXHbIE» C ero TOUKN
3peHna cermeHTbl WAL.



o] PROFESSIONAL

MacTep He 3HaEeT O pensinke Posggres

MacTep yfanuT CerMeHT, MoJlyynsia Peryivka JaHHble Ui HeT

HaripyuMep, peIrvidKa 40J/I'0 BOCCTaHAB/IMBA/IaChb U3 pEBEpBHOI‘/JI KOIIHH,
WJIA pervivKa Obl/1a BBIK/TIOUEHA HEKOTOpO€ BpeMs

He npobnema, ecau ecmb apxus,
uHaue Haoo yeeauuugamb wal_keep_segments

KoHmnukTyromume ¢ 3arpocamu 3anucu WAL
MacCTep OUMIaeT BEPCHUU CTPOK, HEO6XO,£[I/IMLIE AJI1 CHUMKA Hd pEervikuKe

vacuum_defer_cleanup_age deticmgyem «ecaenyro»

max_standby_streaming_delay omkaaobigaem npumeHeHue WAL
no auasnozuu ¢ max_standby_archive_delay dns apxuga
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B Hayane pasroBopa Mbl onpeaennniv Ase rnasHble NpoobaemMbl pennkaymm:
oTCTaBaHue pernsivku n oTCyTCTBME Y MacTepa MHopmauum o COCTOAHUN
aen pennvike. MNMepeasi npobriema peluaeTcsi MOTOKOBOWN pensikaunei.
OpaHako BTOpasi Npobsiema NoCcTosiHHO AaeT 0 cebe 3HaThb.

Bo-nepBbIx, ecnv pennnka He ycrnesaeT NoTpebnsaTb AaHHbIe U3 NOTOKa,
cermeHT WAL MoxeT 6bITb nepesanncaH. bes apxvea 310 npespallaercs

B Cepbe3Hylo npobnemMy. Ee MOXHO peluartb, yBennymMBas napameTp
wal_keep_segments, HO 3TO yraZbiBaH/e NOAXOAALLEro 3Ha4eHUs ¢ PUCKOM
NoTEePATb PENINKY.

Bo-BTOpLIX, Npob6nema c 3anncamm WAL, KOHQIMKTYOWMMN ¢ 3anpocamMi
Ha pensivke, 0OCTaeTcs B TOM Xe BUAe, B KOTOPOM Mbl CTa/IKUBA/IUCh C HEW
B MPOLLION TeMe. [N 3alinTbl OT OYMUCTKN HY)XXHbIX PENINKE BEPCUIA CTPOK
MOXXHO BOCMO/1b30BaTbCA napameTpom vacuum_defer cleanup_age
(KOTOPbIN OTKNaAbIBAET OYNCTKY Ha YKazaHHOE KONIMUYECTBO TpaH3aKLuit),
HO 3TO CHOBA yrafibiBaHue rnpaBu/bHONO 3HaveHus. [pyroii napameTp —
max_standby_streaming_delay, onpegensowmii MakcMmasibHoe BpeMms,
Ha KOTOpoe MOXET ObITb OT/IOXKEHO NpuMeHeHue 3anucein WAL

(no aHasnorum ¢ max_standby_archive_delay).

B uenom xo4detca MMeTb bonee HageXxHoe peLueHune.



MacTep 3HaeT 0 pensinke! Po@a’?é%

C/i0T perviMkanuu

CcepBepHbIN 00BEKT /17151 To/TyueHus 3anvceii WAL
TIOMHMT, Kakasl 3arch Oblla cCurTaHa rocaeqHein

cermeHT WAL He yzansieTcsi, IoKa OH He TIPOYMTaH MOTHOCTBIO

OOpaTHasi CBSI3b

riporjecc wal receiver nuiet npoteccy wal sender nadopmaryo
0 HarboJiee CTapOM HOMepe TPaH3aKIUK, He0OXO[UMOM [/ CHUMKOB

riporjecc wal sender BbICTyTIaeT Kak CepBepHbIN TIPOIIeCc,
3aIuilast HY>KHbIe PETUIMKe BePCUU CTPOK OT OUMCTKU
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N Takoe pelleHne ecTb: MacTep A0/HKEH 3HATb O TOM, UYTO MPOUCXOANT
Ha pennuvke. [N 3TOro ecTb ABa MexaHu3ma.

Bo-nepsbix, cNoTbl penavkaumm. CNnot — cepBepHbIii 06bEKT, co34aBaeMblii
Ha mMacTepe, KOTOpbIn XpaHUT NHopMaLMI0 O TOM, Kakas 3anucb bblnia
npoynTaHa nocnenHer (HesaBMCMMO OT TOrO, BK/THOYEHA WUV OCTAHOB/IEHA
pennvka) n He pgaet ynanate cermeHTol WAL, KOTopble ByAyT HYXHbI, YTOObI
NPOAO/IKUTL Nnepeaavy.

Bo-BTOpbIX, 06paTHas cBA3b. Mpy BK/IKOYEHHO 06paTHOWN CBA3M NpoLecc
wal receiver wnert npouyeccy wal sender He TO/bLKO CTaTyC penavkaymn,
HO 1 Hambosnee cTapbli HOMep TpaH3akuuu, HeobxoauMbI A1
noanepxaHns CHAMKOB Ha pensuvke. lNpouecc wal sender yaepxusaet
HY>XHble Bepcumn CTPOK OT o4ncTKn. (Ecnm pensivka oTkiovaeTcs,

TO coefuHeHne pas3pbiBaeTcd, wal sender 3aBepLUaeTca 1 nepecraet
yaepXunsarb BEpCUn CTPOK.)

TN ABa MexaHn3Ma MOXXHO MCIMOJIb30BaTb KakK Mo OTAE/IbHOCTHU, TakK
n BMeEcCTe.

3ameTnm, 4YTO ANA TakMX KOHMP/IMKTOB, Kak 3KCK/TH03MBHbIE G/I0KMPOBKU
(Hanpumep, Npu yganeHun Tabnuuy), HeT APYroro peweHns, KpoMe Kak
max_standby_streaming_delay.



HacTtpoiika cnota Pogga’??f%

Macrtep
co3/aHue pg_create_physical_replication_slot('ums")
MOHUTOPHUHT ripeficTaBiieHye pg_replication_slots
yJaneHue pg_drop_replication_slot('ums")

postgresql.conf

max_replication_slots > 1

Peruiuka

recovery.conf

primary_slot_name = 'ums'
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Cnot pennkauum co3gaeTcs Ha MacTepe C MOMOLLLI0 OYHKLUUN
pg_create physical_replication_slot(). [nsa atoro napametp
max_replication_slots go/mkeH 6bITb BbICTaB/1EH B A0OCTATOYHO 60/1bLIOE
3HayeHwue.

CocTosiHMe pennunkaunmn, NCNonb3yrLLen C/10T, MOXHO MOCMOTPETh
B npencTasneHnn pg_replication_slots.

Hafo noHumarb, YTo ecsiv C/ioT Obl1 Co34aH U Havyas UCMob30BaTbCs,

HO nepecTaUl, TO 3TO NPUBEAET K HeEOrpaHUYEeHHOMY HaKOM/IEHUIO CETMEHTOB
WAL Ha macTtepe. [103TOMYy HEHYXXHbI€ C/10Tbl HE06X0AMMO YaanATb
doyHkumein pg_drop_replication_slot().

UT06bI penvka ncnonb3oBasa co3faHHblii cnor, B doaiinie recovery.conf
HaJo ykasaTb MMSA Cc/i0Ta B napametpe primary_slot_name.

HaunHaa c Bepcun 9.6, ytunuta pg_basebackup Toxe cmoxet
NCNOMb30BaTh CNOT pennkaunmn. 3To BO3MOXHOCTLIO NONe3Ho byaeT
No/1b30BaTbCA NPU CO34aHMM PENINKN 6e3 apXmBa.

YTunuta pg_receivexlog MOXeT NCMNoMb30BaTh C/oT (koY --slot) yxe
cenvac.



HacTporka o6paTHOW CBA3N Pogza’??é:

Macrtep

HacTpolika He TpeOyeTcs

Peruiuka

postgresql.conf
hot_standby_feedback = on
wal_receiver_status_interval =~ — uacmoma obpamHoti ceszu (10 cekyHO)
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[nsi HACTpoKkKM 0bpaTHOM CBA3M HeobxoauMo B doarnne postgresql.conf Ha
pensike yctaHoBuTb napameTtp hot_standby feedback = on.

Kpome Toro, MOXeT NoHafo0buTbCa M3MEHEHNe napamMeTpa
max_receiver_status_interval, 3agatouero MakCMMasibHbIil UHTEPBaT MEXAY
06HOBMEHNAMM MHpopMaLmn. Mo ymonyaHuio 3TOT napameTp paBeH

10 cekyHpam.

Ha mMactepe HMKakux AOMONHUTE/bHbLIX HACTPOEK He TpebyeTcs.
NHdhopmaumio 06paTHO CBA3M MOXHO YBUAETD:

- B npeAcTaBnieHnn pg_stat_replication (none backend_xmin), ecnv cnot
He NCnonb3yeTcH,

- B npeAcTaBnieHnn pg_replication_slots (mone xmin), ecnun cnot
NCNonb3yeTcs.



leMoHcTpauus

Pos}

OOOOOOOOOOOO
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o] PROFESSIONAL

Toru Pos}gres

IToTokoBast PeIrviMKdlyA I103BOJ/II€T YMEHBIIIUTD
OTCTdaBaHHE pEIIMKK 10 MUHHUMYMd

MaCTep MOXXeT YUHUThIBATbL HHTEPECHI PEIVIMKK:
CJ/IOTHI peIvIMKallii U O6paTHaH CBA3b

MexaHH3M CIOTOB M0O3BOJIsieT 00X0AUTHCS Oe3 apXuBa,
HO TpebyeTcsi MOHUTOPUHT

19



[1pakTuka Po%ﬁ??éﬁ

BeinosiHuTe He0OXOANMYIO HACTPOMKY MacTepa /1Jisi TIOTOKOBOM
PervIMKaIU C UCII0/Ib30BaHUEM CJI0Ta, 6e3 HeTpepbhIBHOTO
apXUBHPOBAHUSI.

Cos3paiiTe 6a30BYIO pe3epBHYIO KOIIMIO HAa MeCTe Karasnora ¢ JaHHbIMU
PervIKU (cepBep YCTaHOBJIEH MOJ, [10/Ib30BaTesieM postgres?).

BbInosiHUTe HaCTPOWKY PeIvIMKHU /11 BOCCTaHOBJ/IEHHUS B PEXXUMe
ropsiuero pesepsa C UCII0/Ib30BaHUEM CJI0Ta U 00paTHOM CBSI3U.

3amycTuTe PervikKy, Co3iaiiTe Ha MacTepe Tab/uIly B 6a3e JaHHBIX
DBI11 u yb6emuTech, 4TO OHa MOSIBU/IACh Ha PEIIUKe.

OcTaHOBUTe PEIUIMKY U BCTaBbTe€ MHOTO JIaHHBIX B TaOJTHILY.
M3MepbTe pa3mep creHeprpOBaHHbBIX TTPU 3TOM )KYPHA/IbHBIX 3arucei.

CHOBa 3aryCTvTe perviuKy ¥ MoCMOTPUTE, KaK U3MEHSIeTCS 3aZieprKKa
peruvivKaluu.

20
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