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TeMbl Pogzgi%g

’KypHan yripesxaarorrien 3arnucu (WAL) v ero yCTponCTBO
[Ipoljecc ympexxgaroien 3arnucu

Hage>xHOCTh 3anmcu

CHHXPOHHBIM U aCUHXPOHHbIN PEKUMBI

YpoBHU XypHana

Hactpouku



YKypHaN Pt

OCHOBHas 3a/1aua

BO3MO>KHOCTBb BOCCTdHOBJ/IeHHA COIJIaCOBAHHOCTH JdHHBIX ITOC/IE cbos

MexaHUu3M

MIpY U3MeHeHHHU JIaHHBIX IeHMCTBHe TaKyKe 3aliChbIBAeTCS B XKypHal
KypHaJIbHAsI 3aIiCh MOMaaeT Ha AMCK pPaHbllle M3MEeHEHHbBIX JaHHBIX
MpolLiecc yripeskjaroiniei 3anucu wal writer

Ipy cO0e TIPOMCXOAUT MOBTOPHOE BBITIOTHEHME OMepaliiii U3 >KypHalia,
eCJIi 3TO He0OXOIUMO

Ilpyrue ripyMeHeHus

HelmpepbIBHOE apXHMBHPOBaHWe, BOCCTAHOB/IEHNE Ha MPOM3BOJIbHbIA MOMEHT
(bu3rUecKasl peryIMKalysi U TOpsiuri pe3epB
7oruvecKas pernvKalys


http://www.postgresql.org/docs/9.5/static/wal.html

UTO 3aluLLEeHO XYpHa/10M

3MeHeHHe M100BIX CTpaHUll B OydepHOM K3liie

B TOM UMCJ/Ie CTPaHHLIbl TaO/MMI] U UH/EKCOB
KpoMe He>XKypHa/IMpyeMbIX U BpeMeHHbIX TabJIul]
Kpome hash-uHznekcos

dukcanusa TpaH3akuun (CLOG)

OTMEHA He 3adlIMCbIBAETCA B KYPHAJI

dan/ioBble oreparyn

CO3/laHUe U yJajieHue (panioB
CO3/laHHe U yJlaJieHUe KaTa/IoroB

ol PROFESSIONAL

Pos}gres



ol PROFESSIONAL

YCTPOWUCTBO XYypHana Posggres

Jlornueckoe

MO CJIeIOBaTeTbHOCTD 3arvcen

3arucu 3amuifeHbsl CRC

yKa3aTe/ib Ha 3anuch — LSN (log sequence number)
CrieljMaJbHbIN TAN Pg_lsn

B namatu

CTpaHULIbI
KoJibLieBOM OydepHbiii K311 (wal_buffers)
BbITeCHEHHe
O/TOKMPOBKM


http://www.postgresql.org/docs/9.5/static/datatype-pg-lsn.html

[1Ipumep po%ﬁsg

grrent_ xlog_insert_location()
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o) PROFESSIONAL

[1pnmep Pos{gres

pg_current_xlog_insert_location()

-
wal_buffers
shared_buffers




o) PROFESSIONAL

[1pnmep Pos}gres

pg_current_xlog_insert_location()

/ oo

pg_current_xlog_location()

N N
clog_buffers wal_buffers
shared_buffers




[1Ipumep po&gﬁsg

-
wal_buffers
shared_buffers




HaneXXHOCThb 3anncu Pogza’?é“&

KsiipoBaHue

JIAaHHBIE O/DKHBI JOWTH /10 SHEProOHe3aBUCUMOI0 XpaHU/IHILIA
yepes K31 OrepaljMOHHOM CUCTeMbI, KOHTPOJI/Iepa, IUCKa

HacTpauBaeTcs criocob cunxponu3anmu OC;
17151 BbIOOpa ayuiiiero criocoba ectb yTuauTa pg_test_fsync,
HO B JII0OOM Cc/Tyuae — Jloporasi oreparusi

JKYPHaJI c/ieflyeT pa3MelraTb Ha OT/eJIbHOM (PaljioBOM CUCTEME
eC/Ii KOHTPOJIJIEP MCIIOMb3yeT K3III, No/KHA ObITh OaTapelika
K311 IMCKa Ha 3alycCh Kak MPaBUJIO CeAyeT OTK/IH0UaTh

HacTtporiku

npwv BbIK/TKOYEHHOM
fsync He rapaHTupyeTcs
Le/IOCTHOCTb AaHHbIX!

fsync = on
wal_sync_method

10


http://www.postgresql.org/docs/9.5/static/wal-reliability.html

ol PROFESSIONAL

HaneXXHOCThb 3anncu Pos{gres

IloBpexkaeHue TaHHbBIX

3aMuMcy >KypHasa 3aiuineHsl CRC
MOYKHO BKJIFOUNTH KOHTPOJILHEIE CYMMbI CTPAHHL] - Pasons
(TOMBKO MpU UHULMAIW3ALUHY K1acTepa: initdb -k)

ATOMapHOCTH 3arlMiCyA CTPAHUL]

YBE/INYNBAETCA
3arych o6pa3a CTpaHULIbl B KypHasl

TIPY MePBOM M3MEHEHUU M0CJIe KOHTPOJIBHOU TOUKHU
HEKOTOpbIe (ParsioBble CUCTEMBI MOTYT rapaHTUPOBaTh aTOMAapHOCTh

Hactpouku

full_page_writes = on
wal_compression = off (c>kaTue o6pa3a cTpaHulibl, 9.5)
wal_log_hints = off (on nmogpa3ymeBaeTcst npy KOHTPOILHBIX CyMMax)

11



ol PROFESSIONAL

CHHXPOHHaA 3annchb Posggres

AJITOpUTM

npy (UKCALIUM U3MEHEeHWH, eC/IU BK/IIOUEH synchronous_commit,
a TakyKe repe/ 3arvcbio CTpaHUIIbI, eciy 3arnmuch LSN elile He Ha JUCKe:
XIeT commit_delay, ecni akTUBHO He MeHee commit_siblings TpaH3aKIU

3aMMChIBaeT JKypHasl 10 Heobxoaumoro LSN

CBoucCTBa
YMeHbLLIAeTCs
I‘ap aHTpreTC q 'qo JITOBEeUHOCTD NPOM3BOANTENbHOCTb

Hactpouku
synchronous_commit = on
commit_delay =0
commit_siblings =5

12
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ACUHXPOHHasA 3annchb Posigres

AJITOpUTM

LIUKJIbI 3aliCH uepe3 wal_writer_delay

3dIIMCBIBAET TOJIBKO LI€/IMKOM 3dl10/IHEHHbI€ CTPAHUIIbI,
HO e€C/IM HOBBIX IIOJ/IHBIX CTPAHHMIL] HET, 3dIIMChIBAET ITOC/I€HOK 40 KOHIIA

CBoUCTBa

3a()MKCUPOBaHHbIe U3MEHeHMsI MOT'yT IponacTthk (3 X wal_writer_delay)
11eJIOCTHOCTh JJaHHBIX TeM He MeHee rapaHTUPYeTCs

Hactpouku

synchronous_commit — MOKHO yCTaHaB/IMBaTh B TPaH3aKLIUU
wal_writer_delay = 200ms

13


http://www.postgresql.org/docs/9.5/static/wal-async-commit.html

YPOBHU XXypHaa Pogggi%g

’KypHas y1o00HO MC0/1b30BaTh /11 pa3HbIX 3a/1ad,
eCJIM JIOTIO/THUTb UH(MOPMALHUIO

YPOBEHb 3adauda 00No/HUMe/bHAsi UHopmayusi
minimal BOCCTaHOBJIEHUE —

rocJsie cbos
archive HernpepbIBHOE ornepari MacCOBOU

apX1UBUPOBaHHe 00paboTKK JaHHBIX
hot_standby ropsiumii peseps CTaTyC TpaH3aKLIUH
logical joruyecKasl periiKalus PEKOHCTPYKLIMS OIepaiiu

HacTtponka
yem Bbille

wal_level = minimal YpOBEHb, TEM GoslbLLe

pasmMep XypHana

14



OOOOOOOOOOOO

[eMOoHCTpauuns Pos{gres

p

$ psql
postgres=#

15
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ITorm Posygres

7KypHau 11o3Bo/1sieT BOCCTaHOBUTD COIVIaCOBAHHOCTD IaHHBIX
rmocse cOoeB, a TakKe UCIIOMb3yeTCs /ISl APYTUX 3a/au

3arnuch LeHTpaar30BaHa B Iporjecce wal writer

HacTpolika TpebyeT nourcka 0aaHca
MKy Ha/IeXKHOCTbIO, pa3MepoM U TIPOU3BOAUTENTHLHOCTLIO

16



ol PROFESSIONAL

[ 1paKTuKa Posggres

Co3aaiiTe 6a3y DB8 u B Heli Tab/IUIy ¢ HECKOIBKMMU CTPOKaMH.

YcraHoBUTe r1apaMeTphl:
a) full_page_ writes = on, wal_compression = off.

BhIMoOMHNWTE KOHTPOIBHYHO TOUKY.
OOHOBUTE CTPOKY TaOMUIIbI.

[TpoBepbTe, KaKue U3MeHeHHs ObIIM 3aricaHbl B XKy pHal
TIpY BBLITIOJTHEHWU M. 4 1 BBIUMCJIUTE UX pa3Mep B OaiiTax.

[ToBTOpUTE MI1. 3—5 C MapaMeTpaMH:
0) full_page_writes = on, wal_compression = on,
B) full_page_writes = off.

CpaBHUTe pe3y/ibTaThl.

17
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ol PROFESSIONAL

Posygres

YnpexaaroLmi
XypHas

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

KypHnan ynpexxzaromieit 3arvcu (WAL) 1 ero yCTpoMCTBO
[Ipouecc ynpesxaroren 3anmicu

HapexxHocTs 3anvcu

CHUHXPOHHBIN U aCUHXPOHHBIN PEXXHUMBbI

YpoBHU KXypHasia

Hactporiku



o] PROFESSIONAL

JKypHan Pos{gres

OcHOBHas 3a/iaua

BO3MO>XHOCTb BOCCTAaHOBJIEHHA COITIaCOBAHHOCTH [daHHBIX IT0C/Ie cbog

MexaHus3sm

IMMpHU U3MEHEHWU JdHHBIX Ael\/’ICTBI/Ie TaKXKe 3dIMChIBA€TCS B )KyPHaJ/l
JKypHaJsIbHasi 3arch I0MazaeT Ha IUCK paHblile N3MeHeHHbBIX JaHHBIX
TIpoLiecC yripeXkjatoleit 3anucu wal writer

ripu c60e MPOUCXOJUT TIOBTOPHOE BBITIOJTHEHHUE OTepaL[Hi U3 XKypHaJIa,
eCJIM 3TO HeobXoAUMO

Jpyrue ripyumMeHeHus

HelpepbIBHOE apXVMBHPOBaHUe, BOCCTAHOB/IEHUE Ha TIPOM3BOJIbHbIN MOMEHT
(u3nueckas perviMKalusi U TOpsiunii pe3eps
JIOTUYeCKas pervivKaLys

OCHOBHas NpUYNHa CyLeCcTBOBaHMS XypHasia — BOCCTaHOB/IEHNE
COr1acoBaHHOCTU faHHbIX B cnyyae c6os. Tem caMbiM 06ecneynBaeTcs
BbIMNOJ/IHEHNE CBOICTBA [0/ITOBEYHOCTU (M3 HABOpa CBOMNCTB TpaH3aKLuii
ACnL).

OAHOBPEMEHHO C U3MEHEHMEM [aHHbIX B XXYpHasie co34aeTcs 3anuchb,
cogepxatlasi MHchopmMaunto, A0CTaTOYHYIO 419 NOBTOPEHNSA OEACTBUIA.
XXypHanbHas 3anuck B 06s13aTeNIbHOM Nopsiake nonagaeT Ha AUcK (Mnu
[ApYyroe aHeproHesasnCcMoe YCTPOMCTBO) A0 TOro, Kak Tyga nonagarot
N3MEHEHHbIE faHHble. 3anucblo XypHasia 3aHMMaeTCs crneynasibHbIi
npouecc ynpexaatowien 3anncu — wal writer.

B cnyyae 608 MOXHO NpoYnNTaTh XypHaUu1 1 NpU HEO6XO0ANMMOCTY MOBTOPHO
BbIMO/IHATb T€ AENCTBUS, KOTOPbIE A0/MKHbI ObI/IN NPON301TK (NOAPOBHO
3TOT npoLecc paccmarpusaeTcsa B TeMe «KOHTpo/ibHast Touka).

Kpome Toro, XXypHas yao6Ho ncnonb3oBarh U 415 apyrux 3agady. Hanpumep,
MOTOK XXYPHa/IbHbIX 3annceil MOXXHO 3anncbiBaTb B apxuB, YTOObI NOMYyYNTb
BO3MOXXHOCTb BOCCTAHOB/IEHUS N3 PE3EPBHOIN KOMUN HA NPOU3BOJIbHbIN
MOMEHT. MOXHO nepefasaTthb NOTOK Ha APYro cepBep U «NPOUrPbIBaTb» ero
TaM — Tak peanim3yeTcsa husnyeckas penamkaums n ropsaunin peseps (3To
paccmaTpuBaeTcs B YETbIPEX TEMaXxX NPo pensivkauunto). Kpome cmnsnyeckoim
pennukaumm MOXHO peasin3oBaTb 1 JIOTMYECKYLo, BbiGnpas 13 XxypHana
HeobxoaAnMY0 MHJpopMaumo 06 onepaunsx.

http://www.postgresql.org/docs/9.5/static/wal.html



YTO 3alNLLEHO XYPHaUI0OM Po@a’?é%

V3meHeHre MOOBIX CTpaHull B OydhepHOM K3Iiie

B TOM YHMCJ/Ie CTPAHUL{bI TAaO/IUL] ¥ UHJEKCOB
KpOMe HEKypHa/IUPYeMbIX Y BPEMEHHBIX Ta0/IHI]
kpome hash-unznekcos

dukcanus Tpan3akiui (CLOG)

OTMEHAa He 3allMCbIBAE€TCA B XKYPHaJl

dai1oBbIE OMepalyu

COo3/laHue U yziaseHue ¢aiisioB
CO3/laHKe U y/jasieHre KaTaioros

HeobxoanMoCTb B XXypHa/IMpoBaHMM onepauuy BO3HMKAET, Koraa npu
BbINO/THEHUW 3TOW Onepauun BO3MOXHO paccorfiacoBaHne AaHHbIX Ha
[INCKe.

B XXypHan 3anucbiBatoTcs ceaytoLme aeicTBUs:

- U3MEeHeHNe cTpaHuL, B ByhepHOM Kkalle (Kak npaBuio, 3TO CTpaHULUbI
Tabnuuy N NHAEKCOB) — TaK Kak U3MeHeHHas CTpaHuua nonagaeT Ha ANCK He
cpaay;

- (hukcauma TpaH3akLumMii — TOYHO Tak Xe, hukcaumsi nponcxoant B bydepe
N nonagaeT Ha ANCK He cpasy;

- (painoBble onepauun (co3gaHne n yaaneHue talizioB U KaTasoros,
Hanpumep, co3gaHne guainsioB Npu co3gaHnum Tabnuubl) — Tak Kak 3Tu
onepaumm AO0/MKHbl MPOMUCXOANTb CUHXPOHHO C M3MEHEHNEM [aHHbIX.

[py 3TOM B XypHaU1 He 3anuCbiBatoTCS:

- onepaummn ¢ HeXxypHasmpyembiMu (M BPEMEHHbIMK) TabMuamm —
Ha3BaHWe roBOpUT camo 3a cebs;

- onepauuu ¢ hash-nHagekcamn — He peann3oBaHo, Tak Kak hash-nHgekceol
He NUCMo/b3ylTCA B Ka4ecTBe UHAEKCOB (@ CAyXar A1 ConocTaB/ieHus
dOYHKUMIA X3LINPOBAHNSA Pa3NIMYHbIM TUMAM AaHHbIX);

- OTMEHbI TpaH3akKUMn — TakK Kak B c/lydae c604 He3addMKCUPOBaHHbIE
TpaH3aKUMn BCe paBHO CUUTAKOTCA OTMEHEHHbIMM.



YCTPOWNCTBO XypHana Pogza’?fi%

Jlornueckoe

T0C/IeJ0BaTeIbHOCTD 3aMurceit

3armcy 3amuieHsl CRC

yka3arenb Ha 3armich — LSN (log sequence number)
crieliuanbHbIi TUN pg_lsn

B namsartu

CTPaHMULIBI

Ko/bIieBoH OydepHsbIi ka1l (wal_buffers)
BBITECHEHUE

6/I0KMPOBKH

Jlornyeckmn xxypHan MOXHO npencTaBuTb cebe Kak nocrenosare/lbHOCTb
3anuncen pasnIMYHoOn oiviHbl. Kaxxaasa 3anmcb CO4ePXUT AaHHble O
HEKOTOPOW onepauuun, a Takke CnyXebHyt nHopMaumo N KOHTPOSTbHYIO
CyMMY.

[na Toro, 4TO6LI COCNATLCA Ha ONMpeferieHHYI0 3anucb, UCNOMNb3YETCA TUN
AaHHbIX pg_lsn (LSN = log sequence number) — 64-6UTHOE 4ncno.

http://www.postgresql.org/docs/9.5/static/datatype-pg-lsn.html

B oneparnBHON NnamaTn 415 XypHana BblAeneHbl cneynasnbHble 6ydepsi.
Pa3mep kawa 3agaerca napametpom wal_buffers (3Ha4eHue No ymosiyaHuio
nogpasymMmeBaeT aBTOMaTUYeCKy0 HaCTPONKY). XKypHasibHbI/ K3LW YCTPOEH
Hanogobve 6ydepHoro kalwwa (paccMoTpeH B TeMe «bydepHbI KaLL») —
NMeeTCsa aJIfOPUTM BbITECHEHUS, K3 3allMLieH He06X04UMbIMU
GN1OKMpPOBKaMN.

Ba)kHOe oT/in4mMe COCTOUT B TOM, YTO XYpPHa/lbHbI K3l paboTaeT
NpenMyLleCTBEHHO B peXxnmMe KosbLeBOoro bydepa: npouecchl NuyT
3anncu B «ronoBy» dydoepa, a wal writer 3anucbiBaeT NOCTyNMBLUME [aHHble
Ha [AUCK.

HeO6XO,£I,VIMOCTb B UTEHUNN CTapPbIX CTPpaHUL, C ANCKa BO3HUKAET TOJ1bKO Mpn
BOCCTaHOB/IEHUN nocsie cbos.



[Mpumep Pogza’ﬁ;%

pg_current_xlog_insert_location()

[MponnocTpmupyem ckasaHHoe Bbllle. Ha cnaige nokasaHbl TPU BaXKHbIE
obnactun obule NnamaTn sKk3emnaspa:

- BydoepHbIii K3 (pasmepom shared_buffers),

- TO/IbKO YTO PacCMOTPEHHbIN XYPHa/IbHbIN K3LW, Ha3biBaemblil Takke XLOG
(pasmepom wal_buffers)

- K3l COCTOSIHMA TpaH3akuuii, HasbiBaeMblil Takke CLOG (pasmvepom
clog_buffers).

Mpy M3MEHEHNN AaHHbIX Ha CTpaHuLie B ByhepHOM Kalle, co3aaeTcs
XypHasibHas 3anncb. OHa NOMELLAETCS Ha CTPaHWLY XypHana, a cchlfika Ha
3anucb nomellaeTcs B cneyuasbHoM nose LSN B 3aro/fioBke CTpaHuLpbl
[laHHbIX.

Mo3numio AN 3anncm MOXHO NMOCMOTPETL C MOMOLLbI (OYHKLNN
pg_current_xlog_insert_location().



[Mpumep Pos{gres

LSN ‘ \ pg_current_xlog_insert_location()
3 : >
ﬁl\ eoe | ! L)
j N
clog_buffers wal_buffers

[anee nponcxoant doukcauna TpaHsakumn. Jns aToro co3gaetcs
XYpHa/IbHas 3anncb, MeHAeTcs 6UT cocToAHNA Ha cTpaHuue CLOG un
CCbl/IKa Ha 3anucb npocTtasngeTcd B nosie LSN.

[Mpn BCcTaBKe yKasaresib pg_current_xlog_insert_location caBuraetcs
Briepeg.

3amMeTum, 4To MeXxay 3anncsMm, OTHOCSLLMMACS K OAHON TpaH3akuum, MoryT

nonacTb 3anucu Apyrnx TpaH3akuuii, OTHOCALMXCA K ntobon B, XXypHan —
o6 on1st BCEro knacrepa.



[Mpumep Pos{gres

\ : 3
LSN \ pg_current_xlog_insert_location()
E } 7 XX
pg_current_xlog_location() :
i >
clog_buffers wal_buffers

shared_buffers

[anee B KakO-TO MOMEHT (B KaKoil UMEHHO — OyeT pacCMOTPEHO HWXKE)

[0/DKHA NPOU30MTY 3amnmnchb XypHasia Ha AUCK. DTO BbINOHAET npouecc wal
writer, 3anncbiBas gaHHble (BCe MMeKLWMecsa UM HEKOTOPYH YacTb) C TOro

MecTa, rje OH OCTaHOBW/ICA B NPOLU/bIA pas. PyHKUMA

pg_current_xlog_location() nokasbiBaeT NocsefHo 3amnunch, yxe
Aoweawyto oo ancka.



[Mpumep Pogza’?éié:

clog_buffers wal_buffers
shared_buffers

TonbKo nocse Toro, Kak Ha AMCK nonasiv XypHasibHble 3anncu, MoryT ObiTb
3anncaHbl 1 caMn U3MEHEHHble CTpaHuLbl. [TopAaoK KOHTPOMNPYETCS C
yyeTtom LSN nocnegHero nameHeHusi CTpaHuLbl U TEKYLLLEero coctosHne
pg_current_xlog_location.

[Mpn aTOM paboTa NpPoAo/MKAETCA, B XXypHan dyayT nonagarb HOBbIE U
HoBble 3anuncu. FnaBHoe, YTobbl 3anucb ¢ LSN nocnegHero nsmMeHeHus
CTpaHuUbl Oblna Ha gucke.



o] PROFESSIONAL

HaaeXXHOCTb 3anncu Posggres

KsmpoBanue

AdaHHbIe JO/DKHBI ,ZLOP'ITH A0 SHeProHe3dBMCUMOI'0 XpdHW/IMILA
yepe3 K3IIr OHepauHOHHOﬁ CHUCTEMBI, KOHTPOJ/I/IEPA, AWUCKd

HacTpauBaeTcsi crnocob cuaxponusauyu OC;

JJis1 BBIOOPA Jyutiiero criocoba ectb yTHUINTA pg_test_fsync,
HO B JIF0OOM CiTyuae — fjoporasi oreparyst

)KypHas ciiefiyeT pa3MelljaTh Ha OTJje/lbHOM (DaiijioBOM crucTemMe
€CJT KOHTPOJIJIEP UCIIOMb3yeT K31, ZI0JDKHA ObITh OaTtapeiika
K3III IMCKa Ha 3aMyCh KaK MPaBUJIO Cie[lyeT OTK/II0UYaTh

Hactpotiku

Npy BbIK/IOYEHHOM
fsync He rapaHTupyeTcs

fSYHC =0on LIENOCTHOCTb A@HHbIX!
wal_sync_method

10

ECTb HECKO/IbKO MOMEHTOB, KOTOpble BIMAIOT Ha HAAEXHOCTb.

Bo-nepBbiX, 3TO BCEBO3MOXHbIE K3LLUM, HaxoAaLWwmecsa Ha NyTn AaHHbIX K
9HEeproHesaBNCMMOMY XpaHUMLLY (Takomy, Kak naacTuHa XXeCTKOro Aucka).
CyLlecTByeT K3l ornepauoOHHOM CUCTEMbI, annapaTHble KWK NMeKTCs Y
KOHTPOJI/1IEPOB U caMuX AUCKOB. MNockonbky MocTrpec paboTtaer ¢ Anckamu
yepes BbI30Bbl ONepaLmoHHON CUCTEMbI, OH NosiaraeTcs Ha To, YTO BbI30B
fsync (unn gpyroro metoga, HactpavBaeTcs napaMmeTpom
wal_sync_method) rapaHTupyeT nonagaHve AaHHbIX Ha ANCK. UToObl 3TO
[EeNCTBUTE/IbHO rapaHTUpPOBaTb, KOHTPO/I/1EP AO/HKEH UMETL baTapeiiky
(4TOGLI B CNlyyae OTK/IHYEHUS NMUTAHNSA YCMNEeTb 3annucartb AaHHble U3 KaLwa);
K3LLU 3anvMcyn Ha caMOM [MCKe Kak NpaBuio cnenyert oTkayarhb.

[oCKONbKY CUHXPOHU3aUMst — [oporas onepauusi, UMeeT CMbIC/
3anncbiBaTh XypHas! Ha OTAENbHbIA U3NYECKUA HOCUTENb. ITO MOXHO
caenaTb, NPMMOHTMPOBAB (haiifloByl0 CUCTEMY HA MECTO KaTtasiora
$PGDATA/pg_xlog.

CVHXPOHM3aLMI0 MOXHO M OTMEHUTb (MapameTp fsync), HO B 3TOM C/ly4yae
LIeNTOCTHOCTb [laHHbIX HEe BYAET rapaHTUpoBaHa. TO MOXHO AenaTh Ass
yBeMUYEHN NPON3BOANTENBHOCTU B C/lyYae, eCNN AaHHbIE MOXHO
BOCCTAHOBUTb (Hanpumep, Npv HavyaslbHO MUrpaumm).

http://lwww.postgresqgl.org/docs/9.5/static/wal-reliability.html
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HaaeXXHOCTb 3anncu Posggres

[ToBpexxaeHue JaHHbIX

3anucH )KypHaia 3amuirieHsl CRC
MOYKHO BK/TFOUMTH KOHTPOJIbHBIE CYMMBbI CTPAHHI] — pacxonr
(To/IbKO MpHY MHULMAIU3alK Knactepa: initdb -k)

ATOMapHOCTb 3aruCy CTPaHUL]
yBenu4ynsaetca
3anMch 0Opasa CTPaHHULIBI B XKypHAsI
TIpY [1ePBOM U3MEHEHUH 10C/Ie KOHTPOIbHOU TOUKH
HEeKOTOpble (aii/ioBble CUCTEMbI MOT'YT FrapaHTUPOBaTh aTOMapHOCTh

Hactporiku

full_page_writes = on
wal_compression = off (c>katue obpasa cTpanuiipl, 9.5)
wal_log_hints = off (on moapa3ymeBaeTcst Mpy KOHTPOIBHBIX CyMMax)

11

Bo-BTOpPbIX, AaHHbIE MOTYT 6biTb NOBPEXAEHbI U3-3a annapaTHoro c6os
HocuTensl.

UToObl BOBPEMS 0O6HaAPYXNTb NPOGEMY, XypHasibHble 3anncu Bcerga
CHabXatTCHA KOHTPOJIbHbIMU CYyMMaMu.

CTpaHuLbl AAaHHbIX TaKKe MOXHO 3alNTUTbL KOHTPOSTbHbIMY CyMMamu npu
NHULManmMsaumm knactepa. 310 NpUBEAET, OAHAKO, K 4ONO/THUTENbHbLIM
HaknaZHbIM pacxofam Ha BblYUC/IEHNE CYMM U UX KOHTPOsIb. Kpome Toro,
NP BK/TKOYEHHbIX KOHTPO/IbHBIX CyMMax B XXYpHas1 Bcerga nonagaet gaxe
Takas «HecyLlecTBeHHas» nHdpopmayms, kak 6uTbl NoAcKasokK (6biu
paccMoTpeHbl B TeMme «CTpaHuubl U BEPCUM CTPOK»), KOTOPYO MHaYe MOXHO
OTKMO4YNTL NapameTpom wal_log_hints.

B-TpeTbux, ecTb Npobsiema aToMapHOCTH 3anncu. MocKoNbKy cTpaHuua
3aHnmaet 8 Kb wnm 6onblue, a Ha HU3KOM YPOBHeE 3annchb, Kak npasuno,
naet 6nokamm no 512 6ant, Nnpyu cb6oe NUTaHNA MOXET 3anncaTbCs TOTbKO
4acTb CTPaHULbI.

[N 3aWmThl MocTrpec No3Bo/sEeT 3annchbiBaTb 06pa3 CTPaHULIbI B XXypHaU
NpY NepPBOM ee U3MEHEHMWN NMOC/Ie KOHTPO/IbHOW TOUKM, YTO, KOHEYHO,
yBeNMUMBaEeT pasMep XypHana. Ecnv ato co3aaet npobsemMbl ¢ BBOAOM-
BbIBOZIOM, Pa3Mep MOXHO YMEHbLLWTb 3a CYET cxaTus (napameTp
wal_compression, nosiBunicst B 9.5), UTo B CBOIO oUepeb YBENNUUT Harpy3ky
Ha npoLeccop.

Ecnu ncnonb3lyemas onepaymoHHas cuctema nosBosisieT rapaHTMpoBaTh
aToOMapHOCTb ApPYrMMmu cpeacTteamMmu, napameTp full_page writes MOXHO
OTK/TOUUTD.



o] PROFESSIONAL

CnHXpOHHas 3anncb Posggres

Anroput™Mm

npH (uKcaLy U3MeHeHUH, ec/y BKJIIOUeH synchronous_commit,
a TaK>Ke Iepe/ 3aMKCbI0 CTpaHML{bl, ey 3anuck LSN ellle He Ha JjuCKe:
XpeT commit_delay, ecii akTUBHO He MeHee commit_siblings TpaH3aKLui1

3amMChIBaeT XXypHas Ao Heobxoaumoro LSN

CaoiicTBa
yMeHbLUaeTca
rapaHTUpPYyeTCs JOJTOBEeUHOCTh R ——-

Hactporiku
synchronous_commit = on
commit_delay =0
commit_siblings =5
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3anncb XypHasia NponcxoauT B O4HOM U3 ABYX PEXUMOB: CUHXPOHHOM
(korga npogos/mkeHne paboTbl HEBO3MOXHO 6€e3 3anucu XypHasa o
onpeaeneHHon OTMETKN) N aCUHXPOHHOM (KOoraa XypHas 3anucbiBaeTcs
yacTtamu B cpoHe).

CVHXPOHHbI pexuM paboTaeT B ABYX Cy4dasx:

- Npy oUKcaunmn N3MeHeHwni, ecriv BK/IKOYEH napameTp
synchronous_commit;

- NPV 3an1cKu CTPaHULLbl AAHHbIX, €C/TIM COOTBETCTBYOLLASA XXYpPHasIbHas
3amnuch elLle He Ha JIMCKe.

[MOCKONbKY CUHXPOHM3aLMSA BbINONHAETCA 400, BbIFOAHO
CYHXPOHN3MPOBAaTb Cpasy Kak MOXHO 00siblUe AaHHbIX. [ 3TOro npouecc
ynpexaaroLiein 3anucy aenaet naysy, onpegensemMyto napaMmeTpom
commit_delay, ecnu nmeetcsa He MeHee commit_siblings akTUBHbIX
TpaH3akKLmMii — pacyeT Ha TOo, YTO 3a BpPeMS OXMAaHUA YacTb TPaH3aKL i
yCnewT cOo34aTb HOBbIE XYpPHasIbHble 3arnuncu.

3arem npoLecc BbINOMHAET 3anNUCh XypHana Ao Heobxogumoro LSN (v
HEeCKO/bKO 6onbLUe, ecnv 3a BpeMs oxugaHnsa 4o6aBuIncb HoBbIe 3anucu).

[Py CMHXPOHHOW 3anMcK rapaHTUPYeTCst A0/ITOBEYHOCTb — €C/IN
TpaH3akuus 3admkcpoBaHa, To commit He BepHET ynpas/ieHne [0 Tex nop,
MoKa XypHasibHas 3anncb He OKaXeTcs Ha aucke. O6paTHas CTopoHa
COCTOUT B TOM, UTO CUHXPOHHAs 3aM1UCb YMEHbLLIAET NPOU3BOANTE/TLHOCTD.



o] PROFESSIONAL

ACUHXPOHHasA 3anncb Posigres

Anroput™Mm

LIMKJIbI 3anMcy uepe3 wal_writer_delay

3dlTUCBIBAET TOJIBKO LI€/IMKOM 3all0/IHEHHBIE CTPAHUWIIEI,
HO eCJ/IM HOBBIX IOJIHBIX CTPAHMI] HET, 3alIMChIBA€T ITOC/IEAHIOO 40 KOHIla

CBoucTBa

3a(vKCcMpOBaHHbIe U3MEeHeHUs1 MOT'YT nponacTk (3 x wal_writer_delay)
L[eJIOCTHOCTD JJaHHBIX TeM He MeHee rapaHTUPYeTCs

Hactporiku

synchronous_commit — MO>XHO yCTaHaB/IMBaTh B TPaH3aKI[UH
wal_writer_delay = 200ms
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[Mpy acMHXPOHHOM 3anucu npouecc wal writer pabotaeT yacTamu ¢
NHTepBasioM B wal_writer_delay. B KaxgoMm UyMkie 3anmcu OH BbINOSTHAET
cnepywouiee:

- €C/1 C MPOLL/IOro pasa 6bi/1a Lennkom 3anosiHeHa ofgHa Nnn HeCKOIbKO
XXYPHa/IbHbIX CTPaHuL, 3anncbiBalOTCA TOMTLKO MOIHOCTbLIO 3aro/IHEHHbIE
CTpaHuubl (MM YacTb TaKUX CTPAHUL,; BCIIOMHUM, YTO XXYPHaJIbHbIN K3LU
npeacTaBnseT cobomn KonbLeBon bydep — 3anncbiBaeTCsl TOIbKO
HenpepbiBHasA Noc/eaoBaTe/ibHOCTb CTpaHul). Mpy 60/bLIOM MOTOKe
N3MEHEHUI 3TO NO3BOAET padoTarb aPEKTUBHEE, HE CUHXPOHU3NPYS
OAIHY M Ty Xe CTpaHuLy HeCKosbKO pas.

- €C/I1 Xe 3amno/IHEHHbIE CTPaHULIbl HEe NOSABU/INCH, 3anNUCbIBalOTCA
M3MEHEHWE Ha TeKyLLEN CTpaHuLe XypHana.

ACHHXPOHHas 3an1cb 3heKTMBHEE CUHXPOHHOM — hrKcaums N3MEHEHWI
He xaeT 3anncn. OgHako HafeXHOCTb YMeHbLIaeTCcs: 3athKCUPOBaHHbIEe
[aHHble MOTyT nponacTb B c/iydae cbos, ecnu mexany ukcaunein n cboem

npowsio meHee 3 x wal_writer_delay BpeMeHMW.

He cTouT 3a6bIBaTb, YTO NapameTp synchronous_commit MOXHO
yCTaHaB/IMBaTb B paMKax TpaH3akuun. Ecnv B NpUNoXeHnn ecTb
TpaH3akUMn, HaAeXHOCTbIO KOTOPbIX MOXHO MOXePTBOBAaTb, 3TO MOXHO
MCMNONb30BaTh AJ/191 YBETMYEHUS NPOU3BOANTE/TbHOCTMU.

http://www.postgresql.org/docs/9.5/static/wal-async-commit.html
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YpOBHU XypHasia Pos{gres

’KypHasn yno6HO ucronb30BaTh [ijisl pa3HbIX 3a7iay,
eC/Iv JOTIOJTHUTL UH(OPMaL[1IO

YPOB€Hb 3adaua dono/sHUmMenbHas uHpopmayus
minimal BOCCTaHOBJ/IEHUE —

riocnie cbost
archive HerpepbIBHOE orepaLy MacCOBOM

apX1BUPOBaHUeE 00paboTKM JAHHBIX
hot_standby ropsiumii pezepB CTaTyC TpaH3aKI[1i
logical JIOTMYecKas pervivKaLys PEKOHCTPYKLUS Orleparuii

Hactporika
4yem Bbille

wal_level = minimal ypoBeHb, TeM Gorlbluie

pasmep XypHana
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Kpome OCHOBHOI 3a4a4M — BOCCTaHOB/IEHWSA COM/TaCOBaHHOCTK nocne cbos
— XYypHau1 yA06HO ncnonb3oBatb U ANA Apyrux uenen. OgHako g
9KOHOMMUM MecTa Ha yposBHe minimal (No ymonyaHuio) XypHas CoaepXuT
TO/IbKO MUHUMaJ/TbHO HEOOXOAUMbIA 06bEM [laHHbIX [/151 BOCCTaHOBEHUS.

[Mo3TOMY XYpPHasn HY>XXHO OOMOMHATb:
- archive

[na opraHM3aunmn HenpPepbIBHONO apXMBMPOBaHUSA B XXypHas AO/KHbI
nonagatb onepawuum MaccoBoi 06paboTKn AaHHbIX (Takue, Kak create table
as select; create index; cluster; copy ana taénuy, co3gaHHbIX Un
OYNLLIEHHbIX B TEKYLLEN TpaH3akuumn). B MUHMMaIbHOM peXxumMe 3Toro He
NpoOnCXoauT, a A0/ITOBEYHOCTb AOCTUraeTcs 3a CHET HeMeOJ /IEHHOI 3anucu
[OAaHHbIX Ha OUCK.

- hot_standby

[lna opraHn3aummn ropsiyero pesepsa B XypHas Ao/XHa nonajartb
MHGIOPMAaLMA O cTaTyce TpaH3aKLWiA.

B 9.6 ypoBeHb archive 6yaet coBmelleH ¢ ypoBHeM hot_standby, nockonbky
pasHuua B 06beMe Mexay HAMU He CyLLleCTBEHHA.

- logical

[Nsi nornyeckon pennnkaummn B XXypHan go/kHa nonagatb MHopmaums, Ha
OCHOBE KOTOPOI1 MOXHO onpeaenvTh BbINOMHAEeMYyo onepauuio (B
YacCTHOCTW, NPU U3MEHEHUN CTPOKWN HAZl0 UMETb 3HAYEHUS Nosei,

NOEHTUULNPYIOLLNX 3TY CTPOKY).



leMoHcTpauus

Pos}

OOOOOOOOOOOO
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o] PROFESSIONAL

Toru Pos}gres

’KypHan no3BosisieT BOCCTAHOBUTH COT/IaCOBAHHOCTD J@HHBIX
rocsie c60eB, a TaK)Ke UCIIOJb3yeTCs AJis APYTHX 3a/iau

3anuchk 1jeHTpan30BaHa B rporiecce wal writer

HacTtpoiika Tpebyert rorcka OaiaHca
MEXXy Ha/IeXKHOCTBIO, Pa3MePOM U TIPOU3BO/UTETbHOCTHIO
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[1pakTuka Po%ﬁ??éﬁ

Co3spatite 6a3y DB8 u B Hell Tabiuily C HeCKOJTbKUMU CTPOKaMHU.

2. YcraHOBUTe IapaMeTphbl:
a) full_page_writes = on, wal_compression = off.

3. DBrInosiHUTE KOHTPOJIBHYIO TOYKY.
OGHOBUTE CTPOKY TabIULIBI.

5. TlpoBepbTe, Kakue W3MeHeHUs ObLM 3amCaHbl B )KypHAI
TP BBITIONTHEHWH T1. 4 Y BBIYMC/INTE WX pa3Mep B OaiiTax.

6. [IloBropwure mm. 3—5 ¢ napameTpamu:
6) full_page_writes = on, wal_compression = on,
B) full_page_writes = off.

7. CpaBHHUTe pe3yJbTaThl.
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UT06bI ONpeaennTb pasmep XypHasibHONM 3anmcn, NOCMOTPUTE 3HaYeHne
doyHKumn pg_current_xlog_location() o n nocne AgencTeui, n BblYUCIUTE
pasHuLy Mexay 3TUMKN 3HAYEHUSMMU.

Camu XypHasibHble 3anncy MOXHO NMOCMOTPETL C NMOMOLLbIO YTU/IUTBI
pg_xlogdump.
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