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TeMbl Poggﬁi%g

JKypHasn ynipexxaaroiien 3arnucu (WAL) U ero yCTpoOUCTBO
[Ipoliecc yrnpexxaaroien 3arnmucu

HamesxHOCTh 3armcu

CHHXPOHHBIVM U aCUHXPOHHbIN PEKUMBI

YpoBHU XKypHasa

HacTtporku



JKypHan Pogga’i%“é

OcCHOBHas 3aj1aua

BO3MO>XHOCTBb BOCCTAHOBJ/IEHHUA COITIACOBAHHOCTHU AdHHBIX I10C/IE cOos

MexaHu3m

MIPY W3MeHeHUM TaHHBIX /IeMCTBYe TaK)Ke 3alliChbIBAeTCs B )KypHaJl
)KypHaJ/bHasl 3arycCh MonaziaeT Ha JYCK paHbllle U3MeHeHHbIX JaHHbIX
mpoliecc yrnpeskarolniei 3amnvicu wal writer

IIpU cO0e TIPOMCXOAUT TTIOBTOPHOE BEITIO/IHEHHE OIlepalivi U3 JKypHaJa,
eCJI1 9TO HeoOX0AUMO

Ilpyrue rpuMeHeHust

HerpepbIBHOe apXMBHUPOBAaHUE, BOCCTAHOB/IEHUE Ha MPOMU3BOJIbHBIU MOMEHT
(bu3nyecKasi perviMKalus U ropssuui peseps
JIOTUYeCKas pervivKarus


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

UTO 3alnLLIEeHO XYpHa/10M

3MeHeHMe /IIOOBIX CTpaHMI] B Oy(epHOM Ka1ile

B TOM UMCJIe CTPAHULIbI TaOIMUIL] U UH/IEKCOB
KpoMe HeXXypHa/IMPyeMbIX U BpeMeHHbIX TabJIuIl
Kpome hash-uHzaekcoB

dukcanuys 1 otMeHa TpaH3akuuu (CLOG)

dannoBkie oreparyn

CO3aHMe U yaaneHue (hauioB
CO3/laHHe U y/la/ieHre KaTa/IoroB

o) PROFESSIONAL

Pospygres



o) PROFESSIONAL

YCTPOWUCTBO XypHasia Pos{gres

Jlornueckoe

MoC/ieIoBaTe/IbHOCTD 3arMcen

3arucu 3amuifeHsl CRC

yKa3aTe/ib Ha 3anucb — LSN (log sequence number)
CrieLia/IbHbIM TUN pPg_lsn

B mamsaru

CTpaHMIIbl
KoJbLieBOM OydepHbIi Ka1il (wal_buffers)
BbITECHEHHE
O/T0KMPOBKU


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

MpuMep Posdgras

current xlog insert location

=




o) PROFESSIONAL

[1pnmep Pos}gres

pg_current_xlog_insert_location()

-
wal_buffers
shared_buffers




MpuMep Posdgras

pg_current_xlog_insert_location()

/ oo

pg_current_xlog_location()

N N
clog_buffers wal_buffers
shared_buffers
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[1pnmep Pos}gres

-
wal_buffers
shared_buffers




HaneXHOoCTb 3anncu Pogga’?é“é

KsipoBaHue

NIAaHHBIE O/DKHBI JOWTH /10 SHEPrOHe3aBUCUMOI0 XpaHU/IMIIIA
yepes K3IIM OrepaljMOHHOM CUCTeMbl, KOHTPOJI/Iepa, IUCKa

HacTpauBaeTcs criocob cuaxponusauuu OC;
17151 BbIOOpa aydliiero criocoba ectb yTuauTa pg_test_fsync,
HO B JII0OOM c/Tyuae — Jloporasi oreparusi

JKypHaJl cJielyeT pa3MelllaTb Ha OTAeIbHOM (PaiioBOM CUCTEMeE
eCJId KOHTPOJIJIeP UCIIOIb3yeT KaIII, N0/KHA ObITh OaTapelika
K3III IMCKA Ha 3allMCh Kak IpaBUJIO CleAyeT OTK/IHYaTh

HacTtporku

MNPV BbIKNOYEHHOM
fsync He rapaHTupyetcst
LIeNIOCTHOCTb JaHHbIX!

fsync = on

wal_sync_method

10


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

o) PROFESSIONAL

HaneXHOoCTb 3anncu Posigres

IloBpekaeHre TaHHBIX

3aMycHy >XypHasna 3atuieHsl CRC
MOYXHO BKJTIOUUTb KOHTPOJ/IbHBIE CYMMbI CTPAHMI] - PacroRs!
(TOJIBKO PY MHULAAIU3aLUM KaacTepa: initdb -k)

ATOMapHOCTb 3arliCyu CTPaHUI]

3aMMch 00pa3a CTpaHULIbI B JKypHaJI
TIPH TI€PBOM M3MEHEHHH T10CJIe KOHTPO/IbHOM TOUKH
HEKOTOpELIe (Daii/IoBble CUCTeMBI MOT'YT rapaHTHPOBATh aTOMAPHOCTh

HacTtpouku

full_page_writes = on
wal_compression = off (cxxarue obpa3za cTpaHmisl, 9.5)
wal_log _hints = off (on moapa3ymeBaeTCs Mpy KOHTPOIBLHBIX CYMMaX )

11



o) PROFESSIONAL

CHHXPOHHaA 3annchb Pos{gres

AJITTOPUTM

npHy (pUKcaliy U3MeHeHUM, eC/Iv BK/IIoUeH synchronous_commit,
a Takxke rmepe/; 3arMcbi0 CTPpaHULIbI, ecyiu 3anuch LSN ellle He Ha JUCKe:
XIeT commit_delay, ecii akTUBHO He MeHee commit_siblings TpaH3aKI[UM

3aMKMChIBaeT JKypHaa A0 Heobxoaumoro LSN

CBoncTBa
yMeHbLLAEeTCs
rapaHTHUPYeTCs AOJTOBEYHOCTh NPOV3BOANTENBHOCTD

HacTtporku
synchronous_commit = on
commit_delay =0
commit_siblings =5

12



o) PROFESSIONAL

ACUHXPOHHAaA 3anncb Pos}gres

AJITTOPUTM

LIUKJIbI 3aricy yepe3 wal_writer_delay

3dIIMCBIBAET TOJIBKO LI€/IMKOM 3dII0O/IHEHHBIE CTPAHHULIBI,
HO eC/IM HOBBIX IIO0J/IHBIX CTPAHHML] HET, 3dIIMCbIBAET ITOC/IEAHOO 10 KOHLIA

CBOMCTBA

3a(DMKCUPOBaHHbIE U3MEHEeHMsI MOT'yT IponacTts (3 X wal_writer_delay)
11€JIOCTHOCTh 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 Pogga’i%“é

JKypHan yqo06HO MCno/b30BaTh /151 pa3HbIX 3a/1ay,
eCJIM [IOTIO/THUTh MH(MOPMALUIO

YPOB€EHb 3a0aud 00Nno/IHUMe/bHAs1 UH(POpMayus
minimal BOCCTAaHOBJ/IEHHE —
rocJsie cbos
archive HerpepbIBHOE orepary MacCOBOM
apXHMBHPOBaHUE 00paboTKU TaHHBIX
hot_standby ropsiumii pe3epsn CTaTyC TPaH3aKLUuH
logical JIoTUYeCKasi peryiKarus PEKOHCTPYKLIUS Oreparum
HacTporika
.. 4eMm Bbllle
wal_level = minimal YpOBeHb, Tem Gonblue

pasmep XypHana

14



OOOOOOOOOOOO

[1eMOHCTpaLums Pos}gres

p

$ psqgl
postgres=#

15



o) PROFESSIONAL

ITorm Posygres

7KypHaJs1 no3BoJisieT BOCCTaHOBUTh COITIaCOBAHHOCTD JIaHHBIX
rmocjie cO00eB, a TaKXKe UCIIOAb3yeTCs [JId APYTUX 3a7au

3anuch LieHTpa/JM30BaHa B mpoljecce wal writer

HacTtpolika TpeOyeT roucka banaHca
MeXK1y HaJe)KHOCThIO, Pa3MepPOM U IIPOU3BOAUTE/THLHOCTLIO

16



o) PROFESSIONAL

[ 1paKTuKa Posy,gres

Co3paiite 6a3y DB8 u B Heli Tab/MIly ¢ HeCKOJIbKMMM CTPOKAMHU.

YcTaHoBUTe MTapamMeTphl:
a) full_page_ writes = on, wal_compression = off.

BLIMoHNATEe KOHTPOJIBHYIO TOUKY.
OO6HOBUTE CTPOKY Tab/IULIBI.

[TpoBepbTe, Kakre U3MeHeHHUs ObIIN 3aIlicaHbl B JKYpHa
TIPY BBLITIOTHEHUH 11. 4 1 BBIUMC/IUTE UX pa3Mep B OauTax.

[ToBTOpUTE MI11. 3—5 C ITApaMeTpamu:
0) full_page_writes = on, wal_compression = on,
B) full_page_writes = off.

CpaBHUTe pe3y/ibTaThl.

17
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Pos{gres

YnpexaaroLmn
XYpHaU

ABTOpCKUMe npaBa

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

ABTOpbI: Erop Poros, NaBen JlysaHoB

Wcnonb3oBaHue MaTtepuasioB Kypca

Hekommepueckoe Ucnosib3oBaHMe maTepunasioB Kypca (npeseHTtauumu,
AeMOHCTpauumn) paspeluaertca 6e3 orpaHmyeHnii. Kommepueckoe
MNCNOIb30BaHNEe BO3MOXHO TO/IbKO C MMCbMEHHOIO paspeLLEHNs KoMNaHum
Postgres Professional. 3anpellaercs BHeECEHNE U3MEHEHNI B MaTepuabl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHns 1 NPeasIOKEHNA HanpaBnanTe No agpecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKakoi OTBETCTBEHHOCTM 3a
No6ble NoBpexXaeHUs 1 YObITKKN, BK/IoYas NoTepto A4oxXo4a, HAHECEHHbIe
MNPAMbIM NN HENPAMbIM, CNeUnasibHbIM WX CyYalHbIM UCMO/Ib30BaHMEM
mMaTtepuasioB kypca. KomnaHusa Postgres Professional He npegocTtasnsaer
Kakux-nmbo rapaHTuii Ha matepuasibl Kypca. MaTtepuasbl Kypca
NpeaocTaB/ISTCA HA OCHOBE MPUHLMNA «KakK eCTb» U KoMnaHusa Postgres
Professional He 0653aHa nNpefocTaBNATb CONPOBOXAEHME, NOALEPXKKY,
0OHOBNEHNA, paclUNPEHNA N USMEHEHUS.



off PROFESSIONAL

Tembl Posggres

KypHnan ynpexxzarorent 3aricu (WAL) 1 ero yCTpouCTBO
ITpouecc ynpexxzatolien 3anvicu

HazgexxHoCTh 3anucu

CHHXDPOHHBIN U aCHHXPOHHBIN Pe)KUMBI

YpoBHU XypHa/a

Hactporiku



off PROFESSIONAL

JKypHan Posggres

OcHOBHas 3ajjaua

BO3MO>XHOCTBb BOCCTAHOBJ/IEHHMS COITIACOBAHHOCTU AdHHBIX ITOC/Ie cb6os

MexaHusm

TIPY U3MEHEHWH JJaHHBIX JIeMCTBHE TaK)Ke 3alTUChIBAETCS B JKYPHaI
JKyPHaJ/IbHas 3alircChb I10MaJAdeT Ha JUCK PaHbIIe€ W3MEHEHHbIX JdHHBIX
TIpoLiecC yrpeXkzaroliiet 3armcy wal writer

ripy c60e MPOMCXOUT TIOBTOPHOE BBIMTOJTHEHHE OTiepaliiii U3 KypHara,
eCJIM 3TO HeoOXoAUMO

Jpyrue ripymMeHeHus

HeTpepbIBHOE apXUBUPOBaHKe, BOCCTAHOB/IEHE Ha TIPOU3BOJIbHBI MOMEHT
¢busnueckas perMKaLys ¥ TOpsiurii peseps
JIoOTUUecKasi periMKaLyst

OCHOBHasi NpUYMHa CyLLIECTBOBAHWS XYypHasila — BOCCTAHOB/IEHNE
COrNacoBaHHOCTY [laHHbIX B c/lyyae c60sl. TeM caMbliM 06ecrneymBaeTcs
BbINO/IHEHME CBOWCTBA [0/TTOBEYHOCTM (M3 Habopa CBOICTB TPaH3aKLUWiA
ACUL).

OAHOBPEMEHHO C N3MEHEHNEM [AaHHbIX B XXypHasie co3faeTcs 3anuchb,
cogepxallas MHhopmauuio, 4OCTaTOUHY A/151 NOBTOPEHMS AENCTBUIA.
XypHanbHas 3anncb B 06s13aTeIbHOM NOpsiAKe nonagaeT Ha AMCK (Mu
[Apyroe sHeproHesaBncMMoe YCTPOICTBO) A0 TOro, Kak TyAda nonagaroT
N3MEHEHHbIE AaHHble. XKypHasia 3anucbiBaeT MO0 TOT NPoLecc, KOTOPOMY
3TO HY)XXHO /151 NPOAO/MKEHMSA paboTbl, MO0 cneunanbHbIi npouecc
ynpexaatollein sanucn — wal writer.

B cnyyae 608 MOXHO NpoYnNTaTh XypHaUs1 1 Npu Heo6XxoAUMOCTU NOBTOPHO
BbIMO/IHATb T€ AENCTBUS, KOTOPbIE A0/MKHbI ObIIN NPOU30MTK (NOAPOBHO
3TOT npoLecc paccMmarpmBaeTcs B TeMe «KOHTPO/IbHasA ToUKa»).

Kpome Toro, XypHan yao6Ho Mcnonb3oBartb U Ansa agpyrux 3agad. Hanpumep,
MOTOK XXYPHaJsIbHbIX 3annceil MOXHO 3anucbiBaTb B apXmB, YTOObI NOMYy4YNTb
BO3MOXHOCTb BOCCTAHOB/IEHWNA N3 Pe3EePBHOI KOMUK Ha MPOU3BOJIbHbIN
MOMeHT. MOXHO nepefaBaTtb NOTOK Ha ApYroil cepeep 1 «NpourpbiBaTb» ero
TaM — Tak peanimsyeTtcs pusnyeckas penamkaumnsa n ropsaunin peseps (31o
paccmMarpuBaeTcs B YeTbIpex TeMax Npo penankaymio). Kpome cmsnyeckoil
pennukaumm MOXHO peasin3oBaTb U JIOTMYECKYH0, Bblbupas 13 xypHana
Heobxoaumyto nHhopmaumo 06 onepaumnsax.

http://lwww.postgresql.org/docs/9.5/static/wal.html
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UTO 3aLMLLEHO XYpHa/IOM Posigres

V3meHeHue MrOOBIX CTpaHUL] B OydepHOM K3liie

B TOM UKCJIe CTPAHULIbI Tab/IUL] U MH/IEKCOB
KpPOMe He)XypHa/IMPYeMbIX U BpeMeHHBIX TabsuL]
kpoMe hash-ungexcos

dukcarlusa U otMeHa TpaH3akiui (CLOG)

dali10BbIe OrepaLuu

co3jaHue U yzaneHue ¢aitioB
CO3/IaHMe U y/lalieHre KaTajloroB

YXypHanmpoBaTb HYy>XHO BCe onepawuu, Npu BbINO/THEHUN KOTOPbIX
BO3MOXHO paccor/fiacoBaHue [laHHbIX Ha [ICKe.

B XypHas 3an1cbiBaloTCs creayowme aeiicTBUs:

- U3BMEHEHWe cTpaHuy, B 0ychepHoM kawe (Kak npaBuio, 3To CTpaHULbI
Tabnuy, 1 MHAEKCOB) — TaK Kak U3MEHEHHas CTpaHuua nonagaet Ha AUCK He
cpaay;

- (hukcaumsa n oTMeHa TpaH3akumii — TOYHO Tak Xe, U3MeHeHue ctaTtyca
npoucxoauT B Bydhepe clog n nonagaeT Ha AUCK He cpaay;

- dpaiinosble onepauun (cosgaHve u yaaneHne gaiinos 1 Katanoros,
Hanpumep, co3gaHve aisoB Npu co3gaHny TabnuLbl) — Tak Kak aTu
onepaummn A0/MKHbI MPOUCXOANUTb CUHXPOHHO C U3MEHEHUEM [aHHbIX.

[py 3TOM B XypHaU1 He 3anucbiBatoTCS:

- onepaummn ¢ HexypHanmpyembiMn (M BpeMeHHbIMW) Tabnmuamm —
Ha3BaHVe roBOpUT caMo 3a cebs;

- onepauum ¢ hash-nHaekcamm — He peann3oBaHo, Tak kak hash-nHaekcol
He UCMNONb3YHTCA B KAYECTBE MHAEKCOB (a CnyXaT /1 conocTaBNeHMs
pyHKUMIA X3WNPOBaAHNS PA3NNYHLIM TUMAM AAHHbIX).
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YCTPOWNCTBO XypHasa Pos{gres

Jlornueckoe

1oC/1e/j0BaTe/IbHOCTD 3anuceit

3anucy 3aiuinensl CRC

ykasatesb Ha 3anmuck — LSN (log sequence number)
crieL{uabHbIN TUM pg_lsn

B namatu

CTPaHULIBI

KosbLieBoi OydepHbIii Kot (wal_buffers)
BBITECHEHHEe

G/T0KUPOBKHU

Jlornyecku xypHas MOXHO NpeAcTaBuUTb cebe Kak Noc/eoBaTe/lbHOCTb
3anuceii pasfiMuyHoit ANnHbL. Kaxkaas 3annchk COAepPXUT AaHHbIe O
HEKOTOPOI onepauun, a Takke ClyXe6GHyH NHOPMALNIO U KOHTPO/bHYHO
CYMMY.

[na Toro, 4TO6LI COCNATLCA Ha ONMpPeferieHHYI0 3anucb, NCNOMNb3YETCA TUN
AaHHbIX pg_lsn (LSN = log sequence number) — 64-6uTHoe yncno.

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

B onepaTtuBHON namAaTy 415 XypHasna BblaeneHbl cneyyasbHblie 6ydepsl.
Pa3mep kalwa 3agaetca napametpom wal_buffers (3Ha4eHne no ymonyaHuto
nogpasymMeBaeT aBTOMaTMUYECKY HAaCTPOWKY). XKypHasibHbI K3l YCTPOEH
Hanogobue 6ydepHOro kala (paccMoTpeH B TeMe «byhepHbIi KaL») —
NMEETCs1 aITOPUTM BbITECHEHUS, K3LLI 3aLLNLLEH HEOOXOANMbIMU
G/10KMpOBKaMM.

BaxkHoe OT/inyme COCTOUT B TOM, YTO XYpHaslbHbIV K3 paboTaeT
NPenMyLLECTBEHHO B peXuMe KonbLeBOro bydepa: 3anvcu 4ob6asnsaoTcs B
«ronoBy» bydepa, a 3anncbiBalOTCA Ha ANCK C «XBOCTa».

HEOﬁXO,CI,VIMOCTb B UTEHNN CTapPbIX CTPaHUL, C ANCKa BO3HUKAET TOJIbKO MNpH
BOCCTaHOB/IEHMM Noc/ie cHos.
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[Mpumep Posigres

g_current_xlog_insert_location(

[MponncTprupyem ckasaHHoe Bbile. Ha cnaige nokasaHbl TPpU BaXHble
o6nacTu obLen namaTn aK3emnaspa:

- BychbepHbIil kKaw (pasmepom shared_buffers),

- TO/IbKO YTO PacCMOTPEHHbI XypHasIbHbIM K3LW, Ha3blBaeMbIii Takke XLOG
(pasmepom wal_buffers)

- K3l COCTOSIHMS TPaH3akuUuii, HasbiBaeMbli Takke CLOG (pasmepom
clog_buffers).

Mpy M3MEHEHNN AaHHbIX Ha CTpaHuLie B BypepHOM Kalle, co3aaeTcs
XXYpHanbHas 3annck. OHa NOMELLAETCA HA CTPaHULLY XypHana, a CCbhlsika Ha
3anucb nomewjaeTcs B cneynasibHoM nose LSN B 3arofioBke CTpaHuLbl
[laHHbIX.

Mo3nunio Ans 3annucym MOXHO NOCMOTPETb C NOMOLLbH (PYHKLMM
pg_current_xlog_insert_location().



|_|p|/||\/|ep Pos}gres

LSN | pg_current_xlog_insert_location()
\ |
: cee | ; XX
| .
clog_buffers wal_buffers

shared_buffers

[anee nponcxogut chukcauua TpaHsakumn. [na aToro cosgaerca
XYpPHasibHas 3annucb, MeHaeTcs 6UT cocToAHuA Ha cTpaHuue CLOG un
CCbl/IKa Ha 3anncb npocTtasndeTcd B nosie LSN.

[Mpn BCTaBKe ykasartenb pg_current_xlog_insert_location casuraertcs
Briepeg.

3ameTum, 4To Mexay 3anncsimmn, OTHOCSLLMMUCS K OIHOI TpaH3aKLuu,

MOryT nonacTb 3annucu Apyrnx TpaH3akumii, OTHOCALMXCA K Nobon B,
XKypHan — obLunin Ansa Bcero knacrepa.



|_|p|/||\/|ep Pos}gres

clog_buffers wal_buffers
shared_buffers

[anee B KakO-TO MOMEHT (B KaKkOi UMEHHO — OyAeT PaCCMOTPEHO HUXeE)
[O/DKHA NPOU30MTY 3anunchb XypHana. Ha guck nonagaloT gaHHble (Bce
NMeEoLLMECS UM TOMbKO YacTb U3 HMX) C TOro MecCTa, rae 3anucb
ocTaHoBMNach B npowwbii pas. PyHkUua pg_current xlog_location()
NMokasblBaeT NOCNEAHIO 3annch, YXXe AoLWeaLyo 40 AXCKa.
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[Mpumep Pos}gres

wal_buffers
shared_buffers

TonbKo nocne Toro, Kak Ha AMCK nonasv XXypHasibHble 3annucu, MoryT ObITb
3anncaHbl U caMn N3MeHeHHble cTpaHuubl. MopALoK KOHTPOIMPYETCA C
yyeTtoMm LSN nocnegHero nsmeHeHusi CTpaHuubl 1 TEKYLLEro CoOCTosiHMe
pg_current_xlog_location.

[Mpn aTOM paboTa NPoAoc/HKAETCA, B XXypHas1 byayT nonagarb HOBbIE U
HOBble 3anucu. FnaBHoe, YTo6bI 3anucb ¢ LSN nocneaHero nUsMeHeHus
CTpaHuubl 6biNa Ha aucke.
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HaaeXHoCTb 3anmcu Posigres

Ksmmiposanue

JlaHHbIe /10/DKHBI IOMTH [I0 SHEProOHe3aBUCUMOr0 XpaHU/IUIIA
yepe3 K31 OTlepaljiOHHON CUCTeMbI, KOHTPOJI/Iepa, AUCKa

HacTpauBaeTcs criocob cuaxponusauyu OC;

Juis BbIOOpa syuriero criocoba ecTb yTUIUTa pg_test_fsync,

HO B /IF000M C/Ty4yae — Jioporasi orepariys

)KypHaJ c/iefiyeT pa3MelllaTh Ha OT/e/IbHOU (PaiiioBoM crcTeMe

eCJId KOHTPOJI/Iep UCTIO/b3yeT K311, I0/KHA ObITh OaTapeiika

K3I1I IMCKa Ha 3aMyCh KaK MpaBUJIO C/iefyeT OTK/IHUYaTh
Hactpoiiku

npw BbIK/TIKOYEHHOM
fsync He rapaHTupyeTtcs

fSYHC =on UENOCTHOCTb AaHHbIX!
wal_sync_method

10

ECTb HECKO/IbKO MOMEHTOB, KOTOpPbIE B/INAKOT HA HAAEXHOCTb.

Bo-nepBbiX, 3TO BCEBO3MOXHbIE K3LLW, HaXxoAAawmecs Ha NyTn AaHHbIX K
SHEeproHesaBNCYMOMY XPaHUAULLY (TakoMy, Kak njacTuHa XXeCTKOro AuUcka).
CyLiecTByeT K3l onepaumoHHON CUCTEMbI, annapaTHble KWW NMerTCs Y
KOHTPO/1I1EPOB 1 cCaMuX OUCKOB. IockosibKy ocTtrpec pabotaeT ¢ agnuckamu
yepes BbI30Bbl ONepPaLNOHHON CUCTEMBI, OH MosiaraeTcsa Ha TO, YTO BbI30B
fsync (unun gpyroro meTtoga, HacTpamMBaeTcs napameTpom
wal_sync_method) rapaHTupyeT nonagaHve AaHHbIX Ha ANCK. UToObl 3TO
[ENCTBUTE/bHO rapaHTUpPOBaThb, KOHTPONEP A0/MKEH UMETL baTapernky
(4TOGLI B CNlyyae OTK/IIOUEHNSA NUTAHUA YCNEeTb 3anmcarb AaHHble U3 K3la);
K3LLl 3anMcy Ha caMOM AMCKe KaK NpaBwu/io crefyeT OTK/IoYarh.

[OCKOMbKY CMHXPOHM3ALIMS — [Aoporasi onepauysi, UMeeT CMbIC/
3anncbIBaTh XXYpPHa Ha OTAE/NbHbIA IM3NUYECKNIA HOCUTENb. DTO MOXHO
caenatb, NPYMOHTUPOBAB (DaiiNIoBY0 CUCTEMY Ha MECTO KaTasiora
$PGDATA/pg_xlog.

CUVHXPOHM3aLMI0 MOXHO U OTMEHUTb (MapameTp fsync), HO B 3TOM C/ly4yae
LIeNOCTHOCTb [laHHbIX He ByAeT rapaHTUpoBaHa. EAVHCTBEHHbI pasyMHbll
BapuaHT OTK/IHOYEHNSI 3TOr0 NapaMeTpa — BpeMeHHoe yBe/imyeHune
Npou3BOAUTENLHOCTY B C/lyyae, ec/iv AaHHble MOXHO BOCCTAHOBUTb
(Hanpumep, NpU Ha4YasIbHOW MUrpaLun).

http://www.postgresqgl.org/docs/9.5/static/wal-reliability. html
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HaaeXHoCTb 3anmcu Posigres

[ToBpexxaeHue JaHHbBIX

3anuvcy KypHana 3awuieHsl CRC

MOXHO BKJ/IFOUMTh KOHTPOJIbHBIE CYMMBI CTPAHUL] — pacxons!

(TO/bKO MpY MHULMANU3alyK KaacTepa: initdb -k)
ATOMapHOCTb 3arvCu CTPaHUL]

3anMch 06pasa CTpaHMUL[bI B )KypHasI

TIpY TIePBOM U3MEeHEeHHH 10 CJie KOHTPOIbHOU TOUKH

HeKOTOpbie (aii/IoBbie CUCTEMbI MOTYT rapaHTUPOBATh aTOMapHOCTh

Hacrtpoiiku

full_page_writes = on
wal_compression = off (ckatue obpasa ctpaHuiibl, 9.5)
wal_log hints = off (on mogpasymeBaeTcst Mpy KOHTPOJILHBIX CyMMaXx)
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Bo-BTOpPbIX, AaHHbIE MOTYT 6bITb NOBPEXAEHbI M3-3a annapaTHoro c6os
HocuTensl.

UT06bLI BOBpEMS 0O6HApYXUTb Npo6aeMy, XypHasibHble 3anncu Bceraa
cHabXatoTCA KOHTPO/IbHbIMW CyMMamMU.

CTpaHuLbl AaHHbIX Takke MOXHO 3aLUTUTL KOHTPO/IbHbIMY CyMMamu npu
NHUUMann3aumm Kknacrtepa. 310 NpuBeAET, OAHAKO, K AONOSTHUTE/IbHbLIM
HaknagHbIM pacxofam Ha BblYUC/IEHNE CYMM U UX KOHTPOsib. Kpome Toro,
MPW BK/THOYEHHbBIX KOHTPO/bHbLIX CYMMaX B XYpHas1 Bcerga nonajaet gaxe
Takasa «HecyLlecTBeHHas» MHgpopMaLus, Kak OuTbl NoacKkas3ok (bbin
paccMoTpeHbl B TeMe «CTpaHULbl U BEPCUN CTPOK»), KOTOPYH MHaYe MOXHO
OTK/10UNTL napameTpom wal_log_hints.

B-TpeTbux, ecTb Npob/siema aTomapHOCTH 3anuciu. MNMocKosbKy cTpaHuua
3aHMmaeT 8 Kb nnu 6onblue, a Ha HU3KOM YPOBHE 3arnuchb, Kak npasuso,
naoet 6nokamm no 512 6anT, Npu cboe NUTaHUA MOXET 3annucarbCs TO/IbKO
4acTb CTPaHULbI.

[ns 3awmThl MocTrpec No3BoNsSET 3annckiBaTbh 06pa3 CTpaHuLbl B XXypHa
NPy NepBOM ee U3MEHEHWWN NOC/Ie KOHTPO/bHOW TOUYKM, YTO, KOHEYHO,
yBeNMUMBAET pasmep XypHasna. Ecnm 31o co3gaeT npobriemMbl C BBOAOM-
BbIBOJOM, pasMep MOXHO YMEHbLUUTb 3a CYET CxaTus (napameTtp
wal_compression, nosiBuncsi B 9.5), UTo B CBOIO ouepeb YBENNUUT Harpy3sky
Ha npoLieccop.

Ecnv ucnonb3yemas onepawyoHHas cructemMa no3BosIsSeT rapaHTMpoBaTb
aToOMapHOCTb ApyrMmu cpeacteamu, napametp full_page writes MOXHO
OTK/THOUUTD.
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CnHXpOHHas 3anncb Posggres

Anroput™Mm
rpu (pyKcaluu U3MeHeHuH, eC/iv BK/IIOUeH synchronous_commit,
a Takxke Iepef 3alMCb0 CTpPaHULIbL, eciy 3anuch LSN ele He Ha Aucke:
Xpaetr commit_delay, ecii akTUBHO He MeHee commit_siblings TpaH3akijuii
3arMChIBaeT KypHas Ao Heobxoaumoro LSN

CaoucTBa
yMeHbluaeTca
rapaHTUpyeTCcsd SONTOBEUHOCTh (IPON3BOMMTENLHOCTL
Hactpoiiku
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 6e3 3annucu XxypHana o
onpeaesieHHoON OTMETKN) N aCUHXPOHHOM (KOoraa XypHas 3anvcbiBaeTca
yactsamu B (hoHe).

CVHXPOHHbI pexnum paboTaeT B ABYX Cy4yasnx:

- Npy onKcaunmn N3MeHeHnii, ecriv BK/IKOYEH NapamMeTp
synchronous_commit;

- NPV 3an1cKn CTPaHULLbI AAHHbIX, €C/IM COOTBETCTBYHOLLANA XYpHasIbHasA
3anunch ellle He Ha JAuckKe.

[MOCKOMbKY CUHXPOHM3aUMs BbIMOHAETCSA A0/r0, BbIrOAHO
CUHXPOHM3MPOBAaTb Cpasy Kak MOXHO 6onblue AaHHbIX. 1A 3TOro npotecc,
3anucbIBaOLLNIA XYpHaUT, Aenaet naysy, onpegensaemMyo napameTpom
commit_delay, HO TONbLKO B TOM C/iy4yae, ec/ii UMeeTcs He MeHee
commit_siblings akTUBHbIX TpaH3akKLWii — pacyeT Ha To, YTO 3a BpeMs
OXMOAHUA YacTb TpaH3aKLUMiA yCnelT co34aTb HOBbIE XypHaslbHbIe 3anucu.

3ateM npouecc BbINOMHAET 3annchb XypHasa Ao Heobxoanmoro LSN (nnu
HEeCKONIbKO 60/blle, ec/iv 3a Bpems oxmngaHnsa 4ob6aBuincb HOBbIE 3anuch).

[py CUHXPOHHOW 3anncK rapaHTUpPyeTcsl 40IT0BEYHOCTb — eCi
TpaH3akuus 3amkcupoBaHa, To commit He BEPHET ynpasneHne 4o Tex nop,
MoKa XypHasibHas 3anncb He OKaXeTcst Ha avcke. O6paTHas CTopoHa
COCTOUT B TOM, YTO CUHXPOHHAs 3anncCb YMEHbLUAET NPON3BOANTENbHOCTb.
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ACUHXPOHHasA 3anncb Posigres

Ajiroputm

LIMKJ/IbI 3anucH uepe3 wal_writer_delay

3dIIMCBbIBAET TOJIBKO LI€/IMKOM 3dI10/THeEHHbI€ CTPAHULIBI,
HO €CJ/IM HOBBIX TTOJ/IHBIX CTPAHUL HET, 3alTMChIBAET IMOC/TIEAHIOKO O KOHLd

CBoucTBa

3a(pMKCUpOBaHHbIe U3MEeHEeHUsI MOTYT TpornacTs (3 X wal_writer_delay)
L[e/IOCTHOCTD JJaHHBIX TeM He MeHee rapaHTUPYeTCs

Hactpoiiku

synchronous_commit — MO)KHO yCTaHaB/IMBaTh B TPaH3aKI[UH
wal_writer_delay = 200ms
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[Mpn acMHXPOHHOM 3anucu npouecc wal writer paboTtaeT yacTamu ¢
NHTepBasioM B wal_writer_delay. B kaxgoM LMKNe 3anncu OH BbINOSTHAET
cnepywouiee:

- €C/1 C NPOLL/IOro pasa bblna LesimkoM 3anosiHeHa ofHa Uiv HECKO/IbKO
XYPHaUTbHbIX CTPaHWL,, 3anMCbIBAOTCA TOMILKO MOJTHOCTLIO 3aM0J/IHEHHbIE
CcTpaHuubl (MM YacTb TakUX CTPaHML,; BCIOMHUM, YTO XXYPHa/TbHbIN K3LU
npeacTtasnser coboi KonbLeBoi Bydep — 3anncbiBaeTcs TOMbKO
HenpepbiBHaA Noc/e[0Bare/ibHOCTb CTpaHul,). Mpy 60/bLWOM MNOTOKe
N3MEeHEeHNn aTo NO3BO/ISET paboTaTb aPEKTUBHEE, HE CUHXPOHU3NPYS
OOHY U Ty e CTpaHuLly HECKO/bKO pas.

- €C/I1 Xe 3an0/IHEHHbIE CTPaHULbl HE NOSABUINCH, 3aMUCbIBAKOTCS
N3MEHEHME Ha TeKyLLel CTpaHuLe XypHana.

ACUHXPOHHas 3anucb 3pekTBHEE CUHXPOHHON — (hrkcauusa n3mMeHeHui
He XAeT 3anncu. OgHako HaeXHOCTb YMeHbLUaeTcA: 3addMKCMpPOBaHHble
[aHHble MOTyT NponacTb B c/lydae c60s, ecnv mexay dukcaumeii u cooem

npowsio meHee 3 x wal_writer_delay BpeMeHW.

He ctouT 3abbiBatb, YTO NapameTp synchronous_commit MOXXHO
yCTaHaB/MBaTb B paMKax TpaH3akunn. Ecnv B NpuUioXeHUn ecTb
TpaH3akuuun, HafeXHOCTbI KOTOPbIX MOXHO MOXEePTBOBaTb, 3TO MOXHO
MCNosib3oBaTb AN yBEIMYEHUs NMPON3BOANTENbHOCTH.

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

’KypHan yno6H0 ucrnonb30BaTh [/1s1 pa3HbIX 3a/jauy,
eCJIv JOTOTHUTh UH(OPMALUIO

Ypo8eHb 3adaua 0ononHUmMenbHas uHgopmayus
minimal BOCCTaHOBJIeHHE —
niocne c6ost
archive HerpepbIBHOE orepaLyd MacCOBOM
apXUBUPOBaHUe 00paboTKM JaHHBIX
hot_standby ropsiumii peseps CTaTyC TPAH3aKIUK
logical JoThYecKasi peruiMKaiys PEKOHCTPYKIIUs OTIepaLii
Hactporika
L. uem Bbllle
wal_level = minimal ypoBEHb, TeM Gonbue

pasmep xypHana

14

Kpome oCHOBHOM 3a/1a4n — BOCCTaHOB/IEHNS COINacoOBaHHOCTY Mocne
c6051 — XypHas yao6HO ncnonb3osatb U ANa gpyrux yenein. OgHako ans
9KOHOMUM MecTa Ha ypoBHe minimal (N0 ymMon4aHuio) XXypHan CoaepXuT
TONIbKO MUHUMa/IbHO HEOBX0AMMbIM 06beM AaHHbIX OJ151 BOCCTaHOBMEHUS.

[Mo3TOMY XXYpPHas1 HYXXHO AOMOJTHATD:
- archive

[ns opraHn3aumn HENPEPbIBHOTO apXUBMPOBAHMUS B XXYPHasT AO/MKHbI
nonagatb onepauum MaccoBoil 06paboTkm faHHbIX (Takue, Kak create table
as select; create index; cluster; copy ana tabnuu, co3gaHHbIX Uan
OUYMLLIEHHbIX B TEKYLLEN TPaH3aKuMn). B MMHUMa/IbHOM pexume 3TOoro He
NPONCXOAMT, a A0/ITOBEYHOCTb AOCTUraeTcs 3a CHeT HeMe/IEHHOW 3anmcu
[AHHbIX Ha OUCK.

- hot_standby

[lnsi opraHnsaumm ropsivuero pesepsa B XypHasl I0/MKHa nonaaaTb
MHpOPMALIMA O cTaTyce TpaH3aKLiA.

B 9.6 ypoBeHb archive 6yaet coBmelleH ¢ ypoBHeM hot_standby, nockonbky
pasHuua B 06beme Mmexay HUMWN He CyLLIeCTBEHHaA.

- logical

[Nsi norMyeckon pennukaumm B XypHas Ao/mkHa nonagaTtb MHpopmMauus, Ha
OCHOBE KOTOPOiI1 MOXHO OnpeaenvThb BbINO/HAEMYo onepauuto (B
YacCTHOCTW, NMPU U3MEHEHUN CTPOKWN HAZl0 UMETb 3HAYEHUS Nose,

NAEHTUMPULUNPYIOLLNX 3TY CTPOKY).



leMoHcTpauus

Pos}

OOOOOOOOOOOO
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Toru Posggres

JKypHart 1103BoJisieT BOCCTaHOBUTh COIVIACOBAHHOCTh IaHHBIX
rocsie c60eB, a TaK)Ke UCTIOMb3yeTCs /1S IPYTUX 3a7iau

3anuck 1jeHTpaM30BaHa B Ipoljecce wal writer

Hactpoiika TpebOyeT movcka 6anaHca
MeXK/ly Ha/Ie)KHOCTBIO, pa3MepPOM U TIPOU3BOJUTEIbHOCTEIO

16
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[1pakTuka Pos{gres

Co3patiTe 6a3y DB8 u B Hell TabuIly C HeCKOJTBKUMU CTPOKAMHU.

2. YcraHoBuTe mapameTpsbl:
a) full_page_writes = on, wal_compression = off.

3. DBBbINO/NHNUTE KOHTPOJIBHYIO TOUKY.
4. OOHOBUTE CTPOKY TabIMIIBI.

5. TIpoBepbTe, Kakue 3MeHeHUst ObLIU 3aMCcaHbl B )KypHal
TIPY BBITIOJTHEHUH T1. 4 U BLIUMC/IUTE UX pa3Mep B OaiiTax.

6. [Ilosropure mm. 3—5 € napameTpamu:
0) full_page_writes = on, wal_compression = on,
B) full_page_writes = off.

7. CpaBHUTe pe3y/bTaThl.
17

UT06bI ONpeaennTb pasmMep XypHasibHOWN 3anncKu, NOCMOTPUTE 3HaYeHne
doyHKumn pg_current_xlog_location() o v nocne AgencTBuii, U BblYUCIUTE
pasHuLYy MexXxay 3TUMU 3HAYEHUSMMU.

Camu XypHasibHble 3annUcy MOXHO NMOCMOTPETL C MOMOLLbKO YTUANTI
pg_xlogdump.



