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TeMbl Pogzgi%g

b/IOKMPOBKU B MaMATU

YcTpolicTBO U UcTionb30BaHKe OydhepHOro Kaia
MexaHu3M BbITeCHEeHUA

3anuch rpsi3HbIX OydepoB

[Iponiecc (poHOBOM 3anumcH (writer)

HacTtpoiika pa3mepa Kaiiia



ol PROFESSIONAL

B/TOKMPOBKM B NaMATH Posgres

CnurH-0/I0KHUPOBKHU

O4eHb KOPOTKO€ BpeMsid
OUKJ/I dKTUBHOI'O OKHUAdHUA

JlerkoBecHbIe OJIOKUPOBKM

KOPOTKOe BpeMsl
9KCKJIFO3UBHbIE (3arMCh) WK pa3zesisieMble (UTeHUe)

ouepeb KIYIUX
HeT 00Hapy»KeHHUs B3aMOOI0KMPOBOK



UTeHne cTpaHuLbl 13 K3la

cBob6oAHbIE
Gycepe!

4ymcno
ob6paLLeHnii

2

1

0

rPSA3HbIN
6ydhep

Y
shared_buffers
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Pos gres



ol PROFESSIONAL

UTeHne CTpaHuLbl U3 Kalla  Posygres

BufMappingLock (R) % X3LU-Tabnmua

thaiin, 610k

cBoboaHbIE -
6ydoepsl E

thavin, 610k

dhaiin, 610k

yncno
CCblJ10K PEPRIPS




o) PROFESSIONAL

UTeHne CTpaHuLbl U3 Kalla  Posygres

Xauw-tabnmua

chainn, 610k

CBOOGO/HbIE -
6ydepsl E

goaiin, 610k

chaiin, 610k

& 3 1 0
%
BufContent (R)




o) PROFESSIONAL

UTeHne CTpaHuubl C ANCKa  Posigres

cBobOaHbIE
6ydepsl

BufMappingLock (R) 51, ragmma

chainn, 610k

goaiin, 610k

dpaiin, 610k




o) PROFESSIONAL

UTeHne CTpaHuubl C ANCKa  Posigres

cBo6oaHbIe
6ydoepsl

2 BufFreeList (W)

BufMappingLock W) o, ragmma

thaiin, 610k

thavin, 610k

chaiin, 610K




o) PROFESSIONAL

UTeHne CTpaHuubl C ANCKa  Posigres

BufMappingLock W) 51, ra6a

chainn, 610k

cB0o6OAHbIE
6ydoepsl

goaiin, 610k

dpaiin, 610k

chainn, 6510k

BufContent (W)
IOinProgress (W) co o




o) PROFESSIONAL

UTeHne CTpaHuubl C ANCKa  Posigres

Xauw-tabnmua

dhaiin, 6nok

cBobOaHbIE -
6ydepsl E e

dhaiin, 610k

dhaiin, 610k

dpaiin, 610k
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o) PROFESSIONAL

UTeHne CTpaHuubl C ANCKa  Posigres

Xaw-tabnmua

cBo6oaHbIe

6ychepsl thaiin, 610k
dhaiin, 6510k
/— dhaiin, 610k
i chaiin, 650K ‘
tpaiin, 610k ‘
y \J v 4 Y
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o) PROFESSIONAL

UTeHne c BbiTeCHEHNEM Posigres

2 BufFreeList (W) Xaw-tabnmua
CBOOOAHbIE -
Gychepb! E iat:m, ZﬂOK
aiin, 6nok
cneaywowias thaiin, 610k
Keprea thaiin, 6nok
chainn, 610k

NCNOJIb3YETCA
[ [ I BN J
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o) PROFESSIONAL

UTeHne c BbiTeCHEHNEM Posigres

2 BufFreeList (W) Xauw-tabnmua
cBobOaHbIE o
6ychepb! E ialiln, zﬂOK
aiin, 6nok
cnegytowlas chaiin, 6nok
Keprea chaiin, 6nok
Goaiin, 610k

MOXeT
npuUroanTbCs o0 o
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UTeHne c BblITEeCHEeHueM Poggﬁ?séo%

2 BufFreeList (W) Xauw-tabnmua
cBobOaHbIE o
6ycheps E ialiln, zﬂOK
avin, 6nok
cnegytowlas chaiin, 6nok
Keprea chaiin, 6nok
Goaiin, 610k

MOXHO
BbITECHUTb

BufContent (W)
I0inProgress (W)

i
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UTeHue c BbITeCHEeHneM Poggﬁ?séo%

BufMappingLock (W) %xam-m@'lmua

csog;£:;|:| B chaiin, 610K \
thavin, 610K
cnegyowas E dhaiin, 6nok
XepTB
eptBa dhaiin, 6nok
Goaiin, 610k

A s
BufContent (W) /
IOinProgress (W) oo o
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YTeHne C BbITeCHEHNEM

cBoboaHbIe
6ydepsl

chepyotiasn
Xeprea E

o) PROFESSIONAL

Posgares

XaL-Tabnmua

cpaiin, 6ok

cpaiin, 6110k

thaiin, 610K

cpaiin, 6nok

cpaiin, 6nok
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[Tpouecc (POHOBOWM 3anNUCKU  Posigres

cB0o6OAHbIE
6ydepsbl B
cnepywouwias cnenyowmin
xepTea — Ha OUYMCTKY

MOXET ObITb
BbITECHEH,
Ha/l0 3anucartb
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[Tpouecc (POHOBOWM 3anNUCKU  Posigres

AJITOpUTM

3aMMcaTh CTOMBKO I'PSI3HBIX OydhepoB, CKOJILKO OydepoB ObIIO 3arpoliieHo
CepBepHBIMM IIpOLjecCaMM C MPOILIOro pas3a * bgwriter_Ilru_multiplier
(Ho He 6onbllie bgwriter_Iru_maxpages)

YCHYTb Ha bgwriter_delay
(HO ecni cOBCeM He Ob1JI0 pabO0ThI, TO JO/bIIIE)

Hactpouku
bgwriter_delay = 200ms
bgwriter_lru_maxpages =100
bgwriter_lru_multiplier =2.0
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http://www.postgresql.org/docs/current/static/runtime-config-resource.html#RUNTIME-CONFIG-RESOURCE-BACKGROUND-WRITER

MaccoBOe BblTECHEHUE Pogggi%g

bydepHoe KonbIo

yacTh OydepHOro Kailla, BbleseHHas [Jid OJHOM orepaln
rpe/loTBpalllaeT BbITeCHEHHE KAIlIa «0IHOPa30BbIMW» TaHHBIMH

pasmep

onepauusi (cmpaHuybl) 2psi3Hble bygepnbl
110C/Iei0BaTe/IbHOEe UTeHUe 32 HMCKJ/IFOUarOTCS U3 KOJIbL[a
ouncTKa (VACUUM) 32 BBITECHSIFOTCS Ha JUCK
MacCcoBas 3anuch (COPY, CTAS) <2048 BBITECHSIFOTCSI Ha IWCK
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BpemeHHbIe Tabnnupbl Pogggi%g

JlaHHbIe BpeMeHHbIX Ta0JINI]

BU/IHbI TOJTLKO OJJHOMY CeaHCy
He rornaaaT B WAL
He TpeOyIOT KOHTPOJIbHOM TOUKU

M cronb3yeTcst moKanbHbIM OydepHbIN K31II

He TpeOyIoTCsI O/I0KUPOBKU
MaMsThb BbIEISeTCS 10 Heo0X0AMMOCTH B Tipefieniax temp_buffers
0OBIUHBINM a/IFTOPUTM BLITeCHeHMSsI, HO 6e3 (pOHOBOro pekrma
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OOOOOOOOOOOO

[eMOoHCTpauuns Pos{gres

p

$ psql
postgres=#
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HacTponka pasmepa kawa  Posgares

Bby(depHbIM K311 IO/DKEH CO/lep)KaTh «aKTHBHbBIE» JJAHHbIE

TIpU MEHBIIIeM pa3Mepe MOCTOSTHHO BbITECHSIFOTCS I10JIe3Hble CTPaHUL[bI
(Mpu3HaK: BCe CTPAHULIbl UMEIOT OO0JIbIIIOe YMC/I0 0OpalljeHul)

rpy OonbIlleM pa3Mepe 0eCCMBIC/IEHHO pacTyT HaK/IaJHble PaCcXObl

Ks1mipoBaHye Ha YPOBHE OrlepalliOHHOU CUCTeMbI

ec/m cTpaHuULibl HeT B Ka1ie CYDB/I, oHa MoxeT oKa3aTtbCs B Ka1ie OC
anropuTtM BbiTecHeHHsI OC He yuMuThIBaeT crieliubrKy 6a3bl JaHHBIX

[Tporpes OydepHoro Kaia u Kaiia OC

TpeOyeT BpeMeHHU T10C/Ie Tlepe3anycka cepBepa
N1l yCKOPeHUsI — pg_prewarm
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VITOTU Pogzgi%g

Bcst paborta ¢ JaHHBIMY IPOMCXOAUT uepe3 OydepHbIN K31

Penko ucrio/ib3yemMbie CTPaHULbl BEIT@CHAKOTCS,
YaCTO UCII0JIb3yeMbie — OCTar0TCH

OpHOBpeMeHHbIN I0CTYII HOAAep>KUBaeTCsl 0/IOKMPOBKaMU

23



[ 1paKTuKa Pogzgi%g

Cosgaiite B[ DB7 u B Heit Tabnuity T ¢ 10 000 cTrpokamu.

2. OrmpenenuTe, CKOJIBKO 3aHMMaeT Tabmulia
a) CTpaHML] Ha OHCKe,
0) 6ydepoB B Kallie.

3. Y3HaiiTe KOJIHMUeCTBO I'PsA3HBbIX Oy(epoB B K3llle Ha TeKYII1Mii MOMEHT.
BbINoHUTEe KOHTPOIBbHYIO TOUKY.

5. CKOJIbKO Ipsi3HbIX Oy(depoB 0CTanoCh Tenephb?

24


http://www.postgresql.org/docs/current/static/pgbuffercache.html
http://www.postgresql.org/docs/current/static/pgbench.html
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ol PROFESSIONAL

Posygres

BydhepHbIN
K3LLI

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.
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Tembl Posigres

B/I0OKUPOBKU B aMATH

YCTpOMCTBO U MCIO/Ib30BaHKe OydhepHOro KaIiia
MexaHuU3M BbITeCHEHUST

3anuch Tps3HBIX OydhepoB

[Tporecc ¢hoHOBOM 3anucH (writer)

Hactpoiika pasmepa Kaiiia



BnoknpoBKn B namATuH Pogga’?éé

CriiH-0/I0KUPOBKU

O4Y€Hb KOPOTKO€ BpeMs
UWKJT aKTUBHOI'O OXXWJaHUA

JlerkoBecHble OIOKMPOBKH

KOpPOTKO€e BpeMsi
9KCKJTFO3UBHbIE (3aMKCh) WK pa3zesisieMble (UTeHHe)
ouepeb KAYLIUX

HeT 00Hapy)XeHHUs1 B3auM0OOIOKUPOBOK

PaHee paccmarprBas/iNCb Tak Ha3blBaeMble TSXKE/T0BECHbIE B/TOKUPOBKM.
OHM npegHa3HayveHbl 415 3axBaTa Ha NpoAo/HKUTENIbHOE BpeMs (Hanpuvep,
B TEYEeHMe BCen TpaH3akumm Uan ceaHca), NoAnepXmMBarT MHOXECTBO
PEXMMOB 1 06ecneymBatoT ovepenb OXnaatoLmnx ¢ 06HapyXXeHnem
B3anMOO/TOKMPOBOK.

[nA 3aWmnTbl CTPYKTYP B ONepaTtuBHOM NaMAaTU UCNO/b3YoTcA 6onee
npocTble (M AeLleBble B CMbIC/IE HAKNa4HbIX pacxonos) 6/10KUPOBKMN.

Cawmble npocTble 6510kMpoBkM — spinlock. OHWM npegHa3HavyeHa And 3axsara
Ha O4YeHb KOPOTKOe BpeMsl (HECKOMbKO MHCTPYKLUIA) 1 3aLmLLaoT
oTAeNbHbIe NONA OT O4HOBPEMEHHOIO N3MEHEHUA.

Cnegom nayT Tak HasblBaeMble /IErKOBECHble B/TIOKMPOBKKN. X 3axBaTbiBaOT
Ha KOPOTKOe BpeMsi, KOTopoe TpebyeTcsa Ana paboTbl CO CTPYKTYPOM AaHHbIX
(Hanpumep, ¢ XaW-Tabnnuen um CNUCKoM ykasartesnen). NoanepxmearoTcs
ABa pexunma: aKCKMNH3MBHbIN (415 3anncu) u pasgensemblin (415 YTeHus).
CoO0TBETCTBEHHO 0b6ecneunBaeTcsa ouepeb OXuaarLmx, Ho NpoBepka
B3aIMOG/TIOKMPOBOK HE BbIMNOTHAETCS.

[lanee Mbl pacCMOTPUM MCMNO/Ib30BaHNE 3TUX B/TOKMPOBOK Ha Npumepe
6ychepHOro kawa.



HTeHne CTpaHuLbl 13 K3Lla Posdgras

cBO6OAHbIE
Gychepsl E [

uncno \
obpalleHuii \
vr — T

2] | ]

TPA3HbIN
Bycpep

shared_buffers

BydepHbIin K3 npeacTaBnseTr cobon Habop 6ydepoB — MeCT B NamsTu, B
KOTOPbIE MOXHO npounTaTb C ANCKa CTpaHuly 1 pabotaTb C HEN, —
OOCTYMHbIX BCeM npoueccam. Kpome co6CTBEHHO CTpaHuLbl Bydep
COAEPXMUT AOMNONMHUTENBbHYI0 UHGIOPMALMIO:

- pacrnosioXeHue cTpaHuLbl Ha aucke (dparn n HoMep CTpaHULbl B HEM)

- ynco obpaueHunii K bydpepy (yBenmumBaeTcsa Kaxabli pas, Korga K oydepy
npoucxoamT obpalleHne; MakcMmasibHoe 3HavyeHne — 5)

- MPU3HaK TOro, YTO flaHHble Ha CTpaHuLEe N3MEHUTUCH U AO0/KHbI ObIThb
3anucaHbl Ha AnCK (Takon bydoep Ha3blBalOT rPA3HbIM)

Pa3mep 6ydhepHoro kawa 3agaetcs napametTpom shared buffers.

N3HauasibHO K3LL coAepXUT nycTbie Bydepsbl, 1 BCe OHU CBA3aHbl B CNNCOK
cB0O6OAHbIX Byhepos.



HTeHne CTpaHuLbl 13 K3Lla Posdgras

BufMappingLock (R) xaW-Taénuua

chaiin, 6ok

cB06OAHbIE
6ychepbl E I

chaiin, 6nok

[ chaiin, 6nok

yncno

CCbI/10K o0 0

Korga npoueccy TpebyeTcs npountarb CTpaHuLy, OH CHavasa nbitaercs
HainTn ee B 6ychepHoM Kawle. 1N 3TOro CywecTBYeT Xal-Tabnuua,
K/to4amm B KOTOPO cnyxaTt agpeca ctpaHul, (dpaiin n HoMmep CTpaHuubl
BHYTpu haiina), a 3HayeHnssMm — Homepa bydepos.

UT06bI NpoBepUThL TabnuLy, NpoLecc AO/MKEH 3aXBaTUTh JIETKOBECHYHO
6noknposky BufMappingLock B pa3gensemom pexume (MHaye B npouecce
YTEHUNA faHHble MOryT BbITb U3MEHEeHbI APYrMM npoLeccom). Ha camom
[ene CcyLlecTByeT HECKONLKO B/IOKMPOBOK, Kaxaas N3 KOTOPbIX 3aluliaeT
CBOI0 YacTb TabmLbl — 3TO cAenaHo A/15 Toro, YToObl YMEHbLUNTb
KOHKYPEHLMIO.

Ecnn npouecc Halwen HY>XHYH0 CTpaHuLy B Kalle, OH A0/DKEH YBENYNTb
4MC/I0 CCbINOK Ha Hee (pin count) 1 Yncnio obpaueHnii (usage count).
UT0o6bI cAenaTb 3TO, NPOLLECC AO0/HKEH MOMYUNTb AOCTYM K 3arof1oBKY
6ychepa ¢ NOMOLLbIO CMNH-B/TOKUPOBKN.



HTeHne CTpaHuLbl 13 K3Lla Posdgras

Xaw-Tabnuua

chaiin, 6nok

cB0o6oAHbIE
6ydhepsl E —

chaiin, 6nok

chaiin, 6nok

BufContent (R)

Tenepb NPOLIECC MOXET OTNYCTUTb G/IOKMPOBKY X3LU-Tab/LIbI.

UTO6bI NPOCMOTPETL COAEPXKMUMOE CTPaHULbl (HanpumMep, yCTaHOBUTb,
Kakne Bepcum CTPOK A0/MKHbI ObITb BUAHbLI TPaH3akKuun), Tpebyertcs
3axBatuTb 6510kMpoBky BufContent B pasgensiemom pexunme.

3atem npoLecc OTNyCcKaeT 1 3Ty G/TI0KMPOBKY U MOXET UnTaTb HEOBXoAMMble
Bepcun cTpok. OcTaeTcsl eAMHCTBEHHbI NPM3HaK TOro, YTo cTpaHuua
3aHATa U He MOXET BbITb BbITECHEHA — CUYETUYMK CChIOK.



YTeHne cTpaHuLbl C gUCKa Pogza?éiéi

BufMappingLock (R) XaLW-Tabnmua

chaiin, 6nok

cB0o6oAHbIE
Bychepbl

chaiin, 6nok

chaiin, 6nok

MOXeT NoNyynTbCs Tak, YTO HeobxoaumMas cTpaHuLua He ByaeT HailgeHa B
kalwe. B aToM cnyyae ee He06Xo0AMMO cumTaTh C Ancka, a A1 3Toro
TpebyeTca HOBbIN Bydhep.

B nepsyto ouepeab NOUCK HOBOro Gydhepa ByaeT NpoxoAnTb C NOMOLLbH
crnmcka cBoboaHbIX 6ydhepos.



YTeHne cTpaHuLbl C gUCKa Pogza’?&éi

J BufFreeList (W) BufMappingLock (W) XalW-Tabnmua
cB06OAHbIE =
chaiin, 6nok
6ychepb!
yhep chaiin, 6nok
chaiin, 6nok
Y Y
@ s ]| o ] —

[lna 3TOro npouecc A0/HKEH 3aXBaTUTh JIErKOBECHYHO G/10KMPOBKY
BufFreeList B 3KCK/1l03MBHOM pexunme (MOCKO/IbKy noTpebyeTcs nsMeHeHne
yKasatens Ha cBo60oAHbI 6ydoep). Kpome Toro, Heobxoguma u
9KCK/103MBHAA G/1IOKMPOBKA Ha XalU-Tabnuuy.

B HangeHHOM no ykasaTesnto bydpepe yBennumBaeTcs YMCN0 CCbINOoK. 1A
3TOro, KOHEeYHO, TpebyeTcH 3axBar CNMH-6/T0KMPOBKX Ha 3arosioBky dydepa,
HO B fa/ibHelLEeM Mbl He ByAeT nokasbiBaTb 3TO HA PUCYHKaX.



YTeHne cTpaHuLbl C gUCKa Pogza’?&éi

BufMappingLock (W) xal-Tabnmua

cBoboaHbIE hain, 610k

6ychepsb!

chaiin, 6nok

chaiin, 6nok

.« oo
chaiin, 610k

BufContent (W)
10inProgress (W)

i}

[na Toro, 4TO6LI NpoYMNTaTh B Bydhep HeEOOBXOAMMYIO CTpaHuLy, Npouecc
OOMKEH 3axBaTUTb IKCK/1H03MBHbIE 610kMpoBkn BufContent (3awuuiaet
cogepxumoe bycpepa) n 10_in_Progress (curHannsnpyeT apyrum
npoleccam, YTo CTpaHuLa YMTaeTcs — OHWM MOTyT BCTaTb B o4epesb, eciu
MM TOXE Hy)XXHa Ta e camas cTpaHuua).

CCbI/IKy Ha 3arpy>eHHyt CTpaHuLy Heo6xoaMMO NPONMNcaThb B XaLU-Tab/uLLy,
YTOObI B AA/IbHENLLEM €€ MOXHO ObI/I0 HANTW.



YTeHne cTpaHuLbl C gUCKa Pogza’?éf%

Xaw-Tabnuua

haiin, 6nok
haiin, 6ok

cB0o6oAHbIE
6ychepbl l:li e

haiin, 6ok

e e
chaiin, 6nok
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Mocrie 3Toro 6/10KUPOBKM MOTYT ObITb CHATHI.

B HaweMm npnmepe nepsblii 6yhep NpogomKaeT NCNob30BaTbCs (CHETUNK
CCbI/IOK HEHY/IEBOW), a TOMbLKO YTO 3arpyXXeHHbIn 6ydoep yxe He
NCMONb3yeTcs (CHETUYMK CCbINTIOK OOHY/EH).



YTeHne cTpaHuLbl C gUCKa Pogza?éiéi

X3LW-Tabnuua

i |
e
-

e

cBO6GOAHbIE I:l
6ychepb!
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Taknm e obpa3om OyaeT 3anosiHEH U NocneaHnii cBoboaHbIn bydep. Ha

PUCYHKe He NnokalaHbl 6/TOKMPOBKM, OHM aHa/I0TMYHbI PACCMOTPEHHbBIM
paHee.

Tenepb ccblsika Ha CBO6OAHLIM Bydiep nycTta — B Aas/ibHENLLEM, YTOObI
NpoYnTaTb HOBYH CTPaHULY, KakKyt-TO APYryto NPUAETCA BbITECHATbL U3
oychepa.



UTeHne c BbITECHEHUEM Pogza’?é%

BufFreeList (W) XaLW-Tabnmua

chaiin, 6nok

cB06OAHbIE
6ychepsb! I:l
cnegytouias
xepTtea

chaiin, 6nok

chaiin, 6nok

chaiin, 6nok

)
chaiin, 6nok

ncnosnb3yetcs

12

MexaHn3M BbITECHEHUS UCMO/b3YET eLle OAWNH yKasaTe/lb — Ha
cnenyoLLyto «kepTBy». OH 3allMLLEH TOW e IErKOBECHOI 6/T0KMPOBKOMN,
4TO U CCblNKa Ha cBobogHble Bydhepbl — BufFreelLock.

ANropnTM COCTOMUT B TOM, YTOObI Nepebupatb No Kpyry Bce 6ydepsl,
yMeHbLlas nx cyeTymk obpatleHuin (usage count). BbITeCHAETCA cTpaHuua
n3 Toro 6ydoepa, y KOTOporo NepBbIM OKaXXeTCs Hy/ieBOe 3HadeHue. MNpu
3TOM Yy 6ydhepoB, KOTOpble UCMONb3YHTCA Yalle Apyrnx, 60/bLUe WaHCoB
3aZieparbcs B Kawe. [o-aHrMincKkn aToT a/iropuTM HasbiBaeTcs clock-
sweep.

MakcumanibHoe 3HayeHne CYeTUMKa 06paLleHnii orpaHMYeHo YnMC/IoMm 5,
YTOObI N36eXaTb «HaMaTbIBAHMS KPYroB» Npu 60/bLUNX 3HAYEHUSIX.

B Hawem npumepe npouecc obpatlaetca K 6ydoepy no ykaszarento. bydep
MMeeT HEHYNEBOW CYETUMK CCbISIOK, TO €CTb UCMO/Ib3yeTCA KakuM-/1M60
npoueccoM. Mo3ToMy OH He MOXET ObITb BbITECHEH. 3HAYEHMEe cUeTUMKA
obpalleHnin yMeHbLUaeTcs Ha eguHuuly (015 3TOoro TpedyeTcs TOMIbKO CMUH-
GN10KMpPOBKa 3arosioBka) 1 Mbl nepexoaum K cnegyrouiemy oydepy.



UTeHne c BbITECHEHUEM Pogzgﬁéﬁi

BufFreeList (W) Xalw-Tabnmua

haiin, 6nok
haiin, 6ok
haiin, 6nok
haiin, 6ok

oo
chaiin, 6nok

cB0o6oAHbIE
Bychepbl I:l
cnegytouias
xepTea
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Cnepayowuii 6ydep He UCNosib3yeTCH, HO Ero CHETUNK ObpaLLeHuni
HeHyneBoW. OH YMeHbLUAETCA Ha eaANHNLLY.
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UTeHne c BbITECHEHUEM Posigres

BufFreeList (W) Xalw-Tabnmua

haiin, 6nok

cB0o6oAHbIE
6ychepsbl I:l
cnegytouias
xepTea

haiin, 6ok

haiin, 6nok

haiin, 6ok

oo
chaiin, 6nok

MOXHO
BbITECHUTb
1

BufContent (W)
10inProgress (W)

l
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HakoHeLl, Mbl TpUXo4MM K TpeTbeMy bydiepy C Hy/N1eBbIM CHETUNKOM
o6palleHnin N HYNEBbLIM CHETYMKOM CCbI/TIOK. CTpaHuua u3 atoro bydgepa u
OyaeT BbITECHEHA.

OpaHako 6ydoep rpsi3Hblid, NO3TOMY CTPaHULy TPeBYEeTCA COXpaHuUTb, Npexae
4yem ee MOXHO byaeT 3aMeHUTb Apyrou. [/ 3TOro yBe/IM4nBaeTCs CHETUNK
CCbI/1I0K (4TOObI NOKa3aTtb, YTO Bydoep Ncnonb3lyeTcs), 3axBaTbiBatOTCA
9KCKN03UBHasA 6/10KMpPOBKa Ha coaepxrmoe bydpepa 1 61o0knpoBKa BBOAA-
BbIBOAA, MOC/Ie Yero CTpaHuua 3anucbiBaeTcs Ha AUCK.

AIMEHHO C LUENbI0 YMEHbLUNTL 3a4ePXKY NPU YTEHUW CTPaHULbI 1 caenaH
oOHOBBIN NPOLIECC 3annCK, KOTOPbIN cTapaeTcsa bpaTb Ha cebsi 3agavy
CBOEBPEMEHHO 3ancu rpsasHbIX bydpepos. ITOT NPoLecc pacCMOTPeH
HUXe.



UTeHne c BbITECHEHUEM Posigres

cB0o6oAHbIE
Bychepbl I:l

chaiin, 6nok

creayiouas
xeprsa I:l

BufContent (W)
10inProgress (W)

i}
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3arem yxe 3HakoMbIM 06pa3om B ocBob6oaAMBLUMIACA Bydhep YnTaeTca HoBas
cTpaHuuya. [na 3Toro AONOMHUTENBLHO TPeOyeTCHa IKCKN03MBHAA B/10KMpPOBKa
Ha X3awWw-Ttabnuuy (4To6bI 3anMcartb CCbIJIKY Ha HOBYIO CTpaHuLy).
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UTeHne c BbITECHEHUEM Posigres

Xaw-Tabnuua

cB0o6oAHbIE
Bychepbl I:l

cnepytowias
xeprsa l:l

haiin, 6nok

chaiin, 6nok

haiin, 6nok

haiin, 6ok

oo
chaiin, 6nok

16

HakoHeLl,, 6/10KMPOBKM CHATbI.

3amMeTuM, YTO CCblfIKa Ha «XepTBY» yKa3blBaeT Ha cnegyownin oydep. Y
TO/IbKO YTO 3arpyXXeHHoro 6ydepa ecTb BpeMsi HAPaCTUTb CHETUNK

ob6palleHunin, NoKa ykasartesib He NpornaeT no BceMy BychepHoOMy KLy U He
BEPHETCHA BHOBb.



[Mpouecc poHOBOW 3anuncu Pogza’?s?éi

cB06OAHbIE
6ychepsb! I:l

cnepytowias cnepytoLwuii
xeprsa l:l Ha 04MCTKY

MOXeT 6bITb
BbITECHEH,
Hafo 3anucartb
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Mpouecc hoHOBOI 3anncKu NCNO/b3YyeT TOT Xe CaMmblii anropuTm nomcka
6ydoepoB 1151 BbITECHEHWS, TO/IbKO UCMNOMb3YEeT CBOV yka3aTeslb. OH MOXET
onepexarb yKazaTteslb Ha «XepTBy», HO He OTCTaBaTb OT HETO.

3anucbiBatoTcs 6ydoepsbl, KOTOpbIE:

- cogepXar U3MeHeHHble AaHHble (rps3HbIe),

- C Hy/1eBbIM YMC/IOM CCbIIOK (pin count),

- U C HYNeBbLIM YNC/IOM obpalleHuii (usage count).

Taknm 06pa3om POHOBbLIN NPOLECC 3anucK HaxoanT Te bydrepsbl, KOTopble C
60/1bLUON BEPOATHOCTLIO BCKOPE NOTPEDBYETCS BbITECHUTL. 3a CHET 3TOr0
CEPBEPHbI Npouecc, KOTOPoMy TpebyeTcA HOBbI Bydiep A1 YTEHUSA 1N
3anncu AaHHbIX, C 60/bLLION BEPOATHOCTLIO OOHAPYXXUT €ro He rPA3HbIM.



[Mpouecc poHOBOW 3anuncu Pogga’?és%

Anroput™Mm

3amucaTh CTOJIBKO TPsi3HbIX OydepoB, ckobKo OydepoB Obi0 3arporieHo
CcepBepHbIMU MpOoLjeccaMu € TIPOLIOro pasa * bgwriter_Iru_multiplier
(HO He bonbliie bgwriter_lru_maxpages)

yCHYTb Ha bgwriter_delay
(HO ecnu coBceM He ObITIO pabOoTHI, TO O/IBIIIE)

Hactporiku
bgwriter_delay = 200ms
bgwriter_lru_maxpages =100
bgwriter_lru_multiplier =20
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[Mpouecc hoHOBOI 3anncy padoTaeT NOPLUAMM MAKCUMYM MO
bgwriter_Iru_maxpages, 3acbinas nocne kaxgoi Ha bgwriter_delay.

Taknm obpasom, ecsim yctaHoBUTb nNapameTtp bgwriter _Iru_maxpages B
HOJb, Mpouecc hakTnyeckn He ByaeT pabortars.

TouHoe 3Ha4veHne 6ydpepoB A/1s 3anucK onpeaenseTcs no cpegHemy
KonunyecTtBy 6ydhepoB, KOTOpble 3anpallnBasinCb CEPBEPHbLIMU NpoLieccamm
C MpoLLIoro 3anycka (Mcnosib3yeTcs CKoMb3sllee cpefHee, Ytobbl crinagnTb
HepaBHOMEPHOCTb MeXAy 3amnyckamu, HO Npu 3TOM He 3aBUCETb OT CTapoi
ncTopumn). BelumcneHHoe KonmyecTBo 6ydhepoB YMHOXAETCA Ha
KoathdpuuymeHT bgwriter _Iru_multiplier.

Ecnu npouecc coBceMm He 06HapYXun rpssHbIxX 6ydepos (To ecTb B CUCTEME
HU4Yero He NPOUCXOAUT), OH «BNagaeT B CNAYKY», U3 KOTOPOW ero BbIBOANUT
obpallyeHne cepBepHOro npouecca 3a dydepom. Nocre atoro npouecc
npocbInaeTcsa v onsaTb pabotaeT 06bl4HLIM 06PA30M.

http://www.postgresqgl.org/docs/current/static/runtime-config-resource.html
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MaccoBoe BblITECHEHUE Posigres

bydepHoe KonbI[o

yacTh OydepHOro Ka1iia, BbiiesieHHast AJIsi OfHOM orepariyu
TIpeJJoTBpalljaeT BLITECHEHHE K31lla «0JHOPA30BbIMU» JAHHBIMU

pasmep
onepayus (cmpaHuybl) 2psi3Hble Oygepbl
M0CJIe[j0BaTe/IbHOe UTeHHe 32 WCK/TFOYAK0TCS U3 KOJTbLa
oumcTKa (VACUUM) 32 BBITECHSIIOTCS Ha JIUCK
MaccoBas 3anuch (COPY, CTAS) <2048 BBITECHSIFOTCS Ha JIUCK
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Mpn onepauyunsax, BbIMOAHAOLWNX MACCOBOE YTEHNE MW 3anncCb AaHHbIX,
€CTb ONacHOCTb ObICTPOro BbITECHEHUA NOME3HbIX CTPaHuL, U3 6ydoepHoro
Kalla «04HOPa30BbIMU» AaHHbLIMU.

UToObl 3TOr0 HE NPOMCXOANII0, UCMNOJMb3YETCA Tak Ha3biBaemoe bydrepHoe
KO/IbLLO — 4YacTb 6ydrepHOro kawa, BblgeneHHas a1 ogHon onepauumun. Mpu
3TOM BbITECHEHME AENCTBYET B npeaenax Kosbua, No3ToMy oCTaslbHble
[aHHble B bydoepe He cTpajalor.

Uem 60sbLUe KOMbLO, TeM 60/1bLIe BPEMEHU NPONAET 40 TOro, Kak
NnoTpebyeTcA BbITECHEHME. DTO OCOOEHHO BaXXHO B c/nyyae, korga 6/10ku
MEHSAI0TCA W, criefoBaTe/ibHO, A0/KHbI 3anucbiBaTbCA Ha auck. Mpu
60NbLLIOM pa3mepe Kosbla eCcTb LaHc, YTo Bydiepbl ByayT ycnesatb
3anucbiBaTbCs npoueccom background writer. C gpyroil CTOPOHbI, MEHbLLIE
CTpaHuL, OCTaeTCcA B OCHOBHOM K3Lle.

[nsi nocneposaTenibHOro YTeHns (sequential scan) rpsisHble 6ydhepbl He
BbITECHAIOTCSA, & OTK/THOHAKTCA OT KOJbLia 1 BO3BpaLLatoTCA B OCHOBHOM K3l
— OHW ByAyT BbITECHEHbI «Ha 0OLLMX OCHOBaHNAX>». BMeCTO OTK/THOYEHHOTo
6ydoepa B KO/bLO M3 Kalla nogk/oyaeTcs apyron 6ydep. Takasa cTparerus
paccunTaHa Ha TOo, YTO AaHHble 6yayT B OCHOBHOM 4nTarbCs (M 3TO HAAO
Aenartb 6bICTPO), a He 3anncCbiBaTbCA.

[na npouecca 04MCTKN UCMOMb3YETCH KObLO HEGONBLLLIOIO pasmepa, Tak
Kak 3amMef/ieHne )OHOBOM 3a/a4n He CTOMb KPUTUYHO, Kak 3amepsieHne
Nosb30BaTebCKNX NpoLueccoB. HaobopoT, Ans MaccoBbIX onepaunii 3annucu
KO/bLIO MMEET A0CTaTO4YHO 60/bLLON pa3mMep (HO He 60/bLUEe OAHOM
BOCbMOW BCEro bydoepHoro kaLua).
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BpemeHHble Tabnmubl Pos{gres

aHHbIe BpeMeHHbBIX Ta0JIuI]

BU/IHBI TOJILKO OJTHOMY CEaHCy
He nonagaroT B WAL
He TpeOyIOT KOHTPOJIbHON TOUKU

M cnionb3yeTcst IoKanbHbIN OyhepHbIH K311

He TpeOyroTCst GJTIOKUPOBKU
MaMsATh BbIJIE/ISIETCS TI0 HEOOXOAUMOCTH B Tipezienax temp_buffers
OOBIYHBIN a/ITOPUTM BbIT€CHEHHs1, HO 6e3 OHOBOrO pexxuma
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[0na BpeMeHHbIX Ta6f|I/ILI| Ncnosib3yetca ontummnsauns. NockonbKy
BpeMeEHHbIE AaHHblE BUAHbI TO/IbKO OHOMY lpoueccy, UM He4dero genarb B

obuem 6ydepHoMm KaLle. 151 HAX UCMNOMb3YeTCA 061erYeHHbIn T0KasbHbIN
K3LLI.

[MOCKONbKY K3l NTOKasIbHbIN, He TpebyeTcs 6/10KMPOBKU. NaMATb
BblAEeNAeTcA No Mepe HeobxoAMMocTH (B npeaenax, 3afaHHbIX napameTpom
temp_buffers), Beab BpeMeHHble Tabnuubl UCMOMb3YTCA AaNeKo He BO
BCEX ceaHcax. B nokasnibHOM K3lle NCNosib3yeTcsi 00bIYHbIA anropuTm
BbITECHEHMSA, HO (POHOBLIV NpoLEecc writer He y4acTByeT B 3anncu CTpaHuL,.



leMoHcTpauus

Pos}

OOOOOOOOOOOO
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HacTponka pasmepa kawa  Posggres

BydepHbIi1 K3111 O/KEeH COZlep>KaTh «aKTUBHBIE» JJaHHbIe
TIPH MEHBIIIEM pa3Mepe MOCTOSTHHO BBITECHSIFOTCS 110J1e3HbIe CTPAHULIBI
(TIpU3HAaK: BCe CTPAHUIIbI UMEIOT OOJIBILIOe YKC/IO OOpallieH i)
ripu OosibilieM pa3Mepe 6eCCMBIC/IEHHO PaCTyT HAaK/IaZHble PaCXOAbl

K»alipoBaHue Ha ypoBHe OIepaljuOHHON CUCTEMBI

eCJiv cTpaHuLbl HeT B Kolle CYB/I, oHa MoXkeT 0Ka3aTbCs B Katie OC
anropuT™m BeiTecHeHHs1 OC He yuuThIBaeT criefuUku 6a3bl JaHHBIX

ITporpee 6ydepHoro kamia 1 k31a OC

TpebyeT BpeMeHH TI0CJIe Tiepe3arycka cepBepa
[l YCKODeHUsl — pg_prewarm

22

[daxe camasi 6osbllas 6a3a UMeeT orpaHnUYeHHbI HABOP AaHHbIX, C
KOTOPbIMW BEAETCA akTUBHasA paboTa. B ngeane ator Habop AO/MKEH
nomewiatbcs B OypepHblin K3 (N0C HEKOTOPOe MEeCTOo AN
«O[IHOPAa30BbIX» AAHHbIX).

Ecnn pasmep kawa 6yaeT MeHbLUe, TO aKTUBHO UCMO/b3yeMble CTPaHULbI
OyayT NOCTOSAHHO BbITECHATbL APYr Apyra, co3faBas U30bITOYHbIA BBOA-
BbIBOZ,. MPM3HAKOM Takon CUTyaunm MOXET C/TYXUTb TO, YTO BCE CTPaHULbI
B K3LU eMMetoT 60/1bLLIOe YNC10 obpalleHnii (usage count).

Mpu 6osblLLeM pa3mMepe Kallla HaknaAHble pacxofbl Ha ero NoaaepXKy
6yayT yMeHbLLATb NoslyYyaemble NperMyLLecTBa.

He cnepnyet 3abbiBaTb 1 0 TOM, YTO loCTrpec paboTaeT ¢ AUCKOM yepes
onepauuoHHY0 CUCTEMY, U TakMM 06pa3oM NPOUCXOANT ABOVHOE
K3LWMpOoBaHMe: CTpaHuLbl nonagaroT Kak B 6ydpepHbI k3L, Tak 1 B kKaw OC.
Takum o6pasom, OTCyTCTBYHOLWAA B By(hepHOM K3Lle cTpaHuua He Bcerga
NPMBOAUT K HEOBXOANMMOCTY peasibHOro BBoAa-BbiBoga. [pn gocTatouHOM
pasmepe kawe OC cTpaHuLa MOXeT 06HapyXunTtbca Tam. Ctpareruns
BbITeCHeHUA OC He yuuTbiBaeT crneunukmn 6as gaHHbIX: HanpumMmep, nosHoe
yTeHne Tabnuubl He BbITECHAET 6Y(ePHbIN KL, HO BbITeCHSET Kaw OC.

Mpu nepesanycke cepBepa A0/HKHO NPONTK onpeaeneHHoe BpeMs, Noka o6a
KaLla 3anoHATCA NOE3HbIMU AaHHbIMU. 3TO BPEMSI MOXHO YMEHbLUNUTD,
MCNO/b3yA NpeABapUTEsIbHbIN «NPOrpeB», HanpUMep, ¢ NOMOLLIbIO
pacLiMpeHns pg_prewarm.
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Toru Pos}gres

Bcst paboTa ¢ JaHHBIMH TIPOMCXOIUT Yepe3 OyhepHBI K311

Pe,Z[KO HCIIOJ/Ib3yeMbI€ CTPAHUIIBI BBIT€ CHAKOTCA,
HUdCTO UCIIOJIB3YyEMbIE€ — OCTAIOTCA

OpHOBpeMeHHbIN [IOCTYII MO/jep>KUBaeTCst OI0KUpOBKaMU
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[1pakTuka Pos{gres

Co3pgatite b1 DB7 u B Heti Tabnuity T ¢ 10 000 cTrpokamu.

2. OmnpepenuTe, CKOJILKO 3aHUMaeT Tab/uiia
a) CTpaHUL] Ha JIUCKe,
6) Gydepos B kaiiie.

3. ¥Y3HaliTe KO/MUeCTBO IPs3HBIX Oy(depoB B K31lie Ha TEKYII[Uii MOMEHT.
BbInoHUTE KOHTPOJ/IbHYIO TOUKY.

5. CkonbKo Tpsi3HbIX 0y(hepoB 0cTanoch Ternepb?

24

UToObl NPOBEPUTL COAEPXKMMOE BYdepHOro KaLla, UCNoNb3ynTe
paclumpeHue pg_buffercahce.

Harpy3ky yao6HO MUTMPOBaTh C NOMOLLbIO paclumpeHus pgbench.
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