ol PROFESSIONAL

OuyncTKa
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TeMbl Poggao?é“é

BHyTpuCTpaHWYHAasi OUUCTKA
Ounctka ripy HOT-06HOBIeHUAX
OuncTKa BpyuYHyHO0 (vacuum)

[TonHast ourcTtka (vacuum full)



ol PROFESSIONAL

BHYTPUCTPaAHNYHAA OUNCTKA Posggres

BoinonHsieTcsa npu itoboM 00pallieHuy K CTpaHuLIe

eCJIi paHee BbINIOJTHEHHOe 0OHOB/IEHHe He Halll/Io MeCTa Ha CTpaHMIle
ec/Ii CTpaHMIla 3aroHeHa Oobiile, ueM Ha fillfactor

OuuillaeT cTapble BepCHUU CTPOK, HO He yKa3aTesu

TdK KdK Hd HUX MOI'YT CCbL/IdaTbCA MH/AEKChI

He obHOBAsIeT KapTy CBOOOIHOIO MPOCTPaHCTRA

0CBOOOXKIAeTCsI MeCTO J1isi 0OHOBJIEHUH],
HO HOBBIE CTPOKU He OyAyT momnazaTh Ha 3Ty CTPAHULIY

He oOHOB/IsSIeT KapTy BUAUMOCTH



BHYyTpUCTpaHM4HaA o4nCTKa

. 2B
cTaTtyc Xmin xmax < < ctid AaHHble
(0,1) normal —>» 100 | 101 (0,2) ™~ 42,AAA
(0,2) normal ——>» 101 | 102 (0,3) < 42,BBB
(0,3)/y normal —>» 102 0 (0,3) < 42,CCC
Tabnuua
o T T s
ctid paHHble
(0,1) AAA
(0,2) BBB
(0,3) CCC
NMHAOEKC

Pogz

PROFESSIONAL

gres



ol PROFESSIONAL

BHYTPUCTPaAHNYHAA OUNCTKA Posggres

CCbInKa
13 NHaeKca
He AaeT yaanuTb

cTaryc yKasaresib
S5 o
(0,1) dead xmin xmax = £ ctid AaHHble
(0,2) normal —>» 101 | 102 (0,3) ™ 42,BBB
(0,3) normal ——>» 102 0 (0,3) < 42,CCC
Tabnmua

ctid paHHble

0,1) AAA

(0,2) BBB

(0,3) | CCC
NHOEKC



ol PROFESSIONAL

BHYTPUCTPaAHNYHAA OUNCTKA Posggres

HOT-00HOB/IeHUS

3JIEMEHT MH/IeKCa CChIJIAaeTCsl Ha OIMH yKa3arTe/ib
BHYTPM CTPaHMULIbI MO//Iep>KUBAETCS 1jerlouka 0OHOBIEHUM

OCo0eHHOCTH OUUCTKU
YKEBaTEJ'IB, Had KOTOprﬁ CChLI/IdeTcd I/IH,Z[EKC, 'Z[OJ'DKEH OCTAaTbCd dKTUBHBIM,
,qa>Ke eC/Iin COOTBETCTBYI'OH_[EIH BepCHH CTpOKI/I 60]1]3]].[6 He HY)KHa

M03TOMY BMeCTO cTaryca «dead» UCIo/b3yeTcs «redirect» —
repeHarpas/ieHye



ol PROFESSIONAL

HOT-06HOBNEHMe Posy.gres

cTaTtyc Xmin Xmax é E ctid AaHHble
(0,1) normal —> 100 | 101 |t (0,2) ~ 42,AAA
(0,2) normal —>» 101 | 102 |t t| (0,3) < 42,BBB
(0,3) normal ——>» 102 0 t| (0,3) < 42,CCC

Tabnmua
CTpOKa BbIXO4MT
3a npegenel fillfactor

ctid paHHble

(0,1) 42

NHOEKC



HOT-o0HOBNEeHNne

0.1)
(0,2)
(0.3)

cTartyc

redirect

Xmin xmax

-
L O
T C

ctid

OaHHblEe

normal

101

102

t

—

(0,3)

™ 42,BBB

normal

102

0

—

(0,3)

4 42,CCC

ctid

Tabnmua

NIaHHble

(0.1)

42

NHOEKC
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HOT-o0HOBNEeHNne

cTaryc
5
(0,1) 4 redirect xmin xmax <= £ ctid NaHHble
(0,2) normal j> 103 0 t (0,2) ~ 42,DDD
(0,3) | normal ﬁ 102 103 't t (0,2) — 42,CCC
Tabnmua

ctid paHHble

(0,1) 42

NHOEKC

ol PROFESSIONAL

Pos}gres



ol PROFESSIONAL

Py4yHasi ouncTka Posggres

BrirosiHaeTcs rpu pyuyHom 3arycke VACUUM

AJIA OTAe/IbHBIX CTPAHUWL Ta6J'II/IL[bI N COOTBETCTBYHOIIMX MHAEKCOB
HEe paCCMdATpHUBAET CTPpdHHIIBI, OTME€UEHHbLIE B KapTe€ BUJMMOCTH

OuuniijaeT cTapblie BepCUU CTPOK

e1fe He TpPOoIIeAIe BHYTPUCTPAHUUHYIO OUHCTKY

Ouniijaet yKasareau

TdK KdK OJHOBPEMEHHO OUHITdeT 1 MHAEKCHbIE CTPAHHIIBI

OOHOBsIET KapTy CBOOOJHOTrO IMPOCTPaHCTBa

0CBOOOXKIAeTCSI MeCTO U /1711 OOHOB/IEHUM, U [17IT HOBBIX CTPOK

OOGHOB/sIET KapTy BUAMMOCTU

10



PyuyHas ouncTKa

(0.1)
(0.2)
(0.3)

cTartyc

dead

Xmin xmax

CCbInKa
13 NHaekca
He JaeT yaanTb
yKasartesib

ot

2
< < ctid

[IaHHblE

normal

101

102

(0.3)

\\4ZBBB

normal

102

0

(0.3)

‘/4ZCCC

Tabnmua

ctid paHHble

0,1)  AAA

(0,2 BBB

0,3)  CCC

NHOEKC

ol PROFESSIONAL

Pos}gres

aTa Bepcus

CTPOKM 6OnbLLe

HE Hy)XXHa
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Py4yHasa o4nctka Posigias

cTaryc
(0,1) unused

(0,2) unused Xmin Xmax é E ctid [aHHble
(0,3) normal —>» 102 0 (0,3) 42,CCC

Tabnmuya

ctid paHHble

(0,3) CCC

NHOEKC
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ol PROFESSIONAL

PerynmpoBaHne Harpysku Pos{gres

IIporiecc uepenyet paboTy U OXKUaHUE

TIpUMEPHO vacuum_cost_limit yCJI0BHBIX eIMHHI] pabOoThl,
3aTeM 3achblllaeT Ha vacuum_cost_delay Mc

HacTtporiku

vacuum_ cost_limit = 200
vacuum_cost_delay = 0 ms

cmoumocmb 06pabomku

vacuum_cost_page_hit =1 CMpaHuUybl 8 Kawe
vacuum_cost_page_miss = 10 CMpAaHuybl Ha OUCKe
vacuum_cost_page_dirty = 20 2PS3HOU CMpAaHuybl

13


http://www.postgresql.org/docs/current/static/runtime-config-resource.html#RUNTIME-CONFIG-RESOURCE-VACUUM-COST

[loHaaA o4YncTKa Po&ﬁ?@g

BrirosHsgeTcs ripu pyuyHoM 3amnycke VACUUM FULL

[TonHOCTBIO TIepecTpauBaeT TabJIULTY

rlepecTparBaeT TaKXKe BCe MHAEKChI Ha Tabiuile
0CBOOOXKIEHHOE MEeCTO BO3BpalllaeTCs OIepaljiOHHOM CUCTeMe
BBITIOJ/IHSIETCS [JO/IbIle, UeM 0OLIUHAs OUMCTKA

TpebyeT 3KCK/IH03UBHOM O/IOKUPOBKU

14



[1ToN1THaa oYncTKa

0.1)
(0,2)
(0.3)

craryc
unused
3B
unused Xmin xmax < < ctid AaHHbIe
normal —>» 102 0 (0,3) 42,CCC
Tabnmua

ctid AgaHHble

(0.3)

CCC

NHOEKC

Pogz

PROFESSIONAL

gres
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[loHaaA o4YncTKa Pogza?é“é

D 4
) c O )
cTarycC Xxmin xXxmax < < ctid AdaHHble

(0,1) normal —>» 102 0 (0,1) 42,CCC

Tabnmua

ctid paHHble

(0,1) CCC

NHOEKC
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OOOOOOOOOOOO

[eMOoHCTpauuns Pos{gres

p

$ psql
postgres=#

17



ol PROFESSIONAL

ITorm Posygres

MHOroBepCMOHHOCTb TpeOyeT OUHMCTKM HeHY>KHbIX BepCui

[Tpu oOpallieHHM K CTpaHMlle MOXKET IIPOUCXOAUTh
BHYTPUCTPaHWUYHasi OUMCTKa

ITpu yacThIX 0OHOBJIEHUSIX MTOe3HO YMeHbIIUT fillfactor

[Tpu pyuyHOM ourCTKe (vacuum) 0CBOOOKIaeTCsl MeCTO
BO BCEX CTpaHHIIaX TaOIMIl U UHIEKCOB

[TomHas ourcTka (vacuum full) momHOCTEIO HEpecTpaviBaeT
TaOMULIbl U UH/IEKChI

18



[ 1paKTuKa POQESFF&E“&

4%,

B 6a3e ganHbix DB5 co3aarh Tabnuity.

Bocnipouseectu cutyaiyuio HOT-o0HOBIeHUs.
[IpOKOHTPOJIMPOBATH COZIEPKUMOE CTPAHULIBI C TIOMOII[bIO
pageinspect.

Bocrmipon3BecTy CUTYal[i0 BHYTPUCTPAHUYHOM OUHMCTKU
ripu HOT-06HOB/IeHUH.

Bocnpou3ssectu curyaruio HOT-o6HoBIeHMs, TIpU KOTOPOM
BHYTPUCTpPaHUUHasi OUMCTKA He 0CBODOOXKJaeT JOCTAaTOUHO MeCTa
M HOBas BepCud TIOMeIlaeTCd Ha JIPYTryI0 CTPaHULLY.

19



]
ol PROFESSIONAL

Posygres

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.



Tembl

BHyTpuUCTpaHHWYHasi OYMCTKa
Ounctka rnmpu HOT-o6HOBIEHMSIX
OuncTKa BpyuHyHO0 (vacuum)

[TonHast ourcTKa (vacuum full)

o] PROFESSIONAL

sygres



o] PROFESSIONAL

BHyTpUCTpaHMyHas o4ncTka Posggres

BrimosiHsieTcst 1ipu Ji'060M 00paiileHUH K CTPaHUIe

eCJiv paHee BBITIOJTHEHHOe OOHOB/IEHHEe He HAllJI0 MeCTa Ha CTpPaHuLe
€CJIM CTPAHUIIA 3aro/iHeHa Oosbie, uem Ha fillfactor

OuuiijaeT cTapble BePCUU CTPOK, HO He yKa3aTesu

TdK KdK Hd HUX MOT'YT CCbl/IaTbCA MHAEKChI

He o6HOB/sIeT KapTy CBOOOZIHOTO TIPOCTPAHCTBA

OCBOOOXK/IA€TCSI MECTO Ji/1s 0OHOBJIEHHH,
HO HOBbIe CTPOKH He Oy/yT Morajarh Ha 3Ty CTPaHULy

He o6HOB/sIeT KapTy BUANMOCTH

Mpn obpaleHnmn K cTpaHuLe — Kak npyv 06HOBNEHUW, TakK U MpU YTEHUN —
MOXET NPOUCXOANTb BbICTpas BHYTPUCTPaHUYHAA oumcTka. [na atoro
PostgreSQL gosikeH NoHATb, YTO MECTO Ha CTpaHuLe 3akaH4YMBaeTCcsa
(Hanprmep, ecniv paHee BbINOSIHEHHOE OOHOB/IEHNE HEe 0OHapPYXno
[0CTaTO4YHOro MecTa, Uiv ecniv cTpaHuua 3anosiHeHa 6onblue, Yem Ha
fillfactor).

BHYyTpUCTpaHMUHas oumcTKa yorpaeT «/10CTaTOYHO CTapble» BEPCUN CTPOK,
He BUAMMbIE HU B OJHOM CHMMKE. YKasaTenn Ha Bepcun CTPOK He
TPOrarTCs, Tak Kak Ha HUX MOTYT ObITb CChISIKM U3 UHAEKCOB, a 3TO YXe
[pyrasi ctpaHuua.

KapTta cBo604HOro npoctpaHcTBa He 0OHOBISAETCA — N3 3KOHOMUM
PECYPCOB, a TakKe U3 COObBpaxXeHns, YTO OCBOOGOXAEHHOE MECTO Nyulle
npnéepeyb Ansa 06HOBMNEHWIA, a HE ANA BCTaBOK. Takke He 0OHOBNAETCS U
KapTa BUANMOCTM.

ToT dpakT, 4TO CTpaHMLa MOXET OUMLLATLCS NMPU YTEHMU, O3HAYAET, YTO
3anpoc select MOXET Bbl3BaTb M3MEHEHME AaHHbIX. DTO eLle OANH Takon
C/lyyai, B JONOSIHEHNE K paCCMOTPEHHOMY B TeMe «CTpaHuLbl U BEpCUn
CTPOK» U3MEHEHUNIO BUTOB-NOACKA30K.



BHyTpuUcTpaHmnyHas o4yncTka Pogzgres

0.1)
0.2)
0.3)

PROFESSIONAL

. 28 .
craryc Xmin xmax € <& ctid JaHHble
normal » 100 | 101 0,2) ™ 42 AAA
normal » 101 | 102 (0,3) < 42,BBB
normal » 102 0 (0,3) " 42,CCC
Tabnuua
22 npagens ilacor

ctid  paHHble

(0,1) AAA

(0,2) BBB

(0,3) CCC

NHOEKC

Ha pucyHke npuBefeHa cutyaums, B KOTOPOI NOMbITKA U3MEHUTbL BEPCUIO
cTpoku (0,2) He ygaeTcs, Tak Kak B TaG/IMYHON CTpaHULEe He XxBaTaeT
CBOOOAHOrO NpoCcTpaHcTBa.



PROFESSIONAL

BHyTpuUcTpaHmnyHas o4yncTka Po@gres

CCbl/IKa
13 nHaekca
He JlaeT yaanuTb
CTaTyC ykasatenb
S 4

(0,2) dead xmin xmax € 2 ctid  gaHHble
0,2)|4 normal > 101 | 102 (03) |-, 42,BBB

(0,3)/yf normal » 102 | O (0,3) « 42,ccc

Tabnuua

ctid  paHHble
0,1) AAA
0,2 BBB
0,3) CCC

NHAEKC

B Takom criydyae MOXET ObITb BbINO/IHEHA BHYTPUCTPAHUYHAA O4YNCTKA.
JonycTtum, Bepcus ctpoku (0,1) yxe He BUgHa HM B OAHOM CHUMKe. B Takom
Ccnydyae Bepcua CTPOKKU yaansaeTcs, ykasaTesib nosyyaeT craryc «dead», a
ocBO6OAMBLLEECA MECTO MOXET ObITb UCMO/Ib30BAHO A1 BCTaBKN HOBO
Bepcuun.

Cawm ykasaTesnb yaanTb Hesb3s, NOCKO/IbKY Ha Hero CyLecTByeT CCblfika 13
NHOEKCHOWN CTpaHULbl: NPy nHAeKCHOM fgocTyne PostgrSQL MOXeT nosyynTb
(0,1) B KayecTBe ngeHTUduUKaTopa Bepcmn CTPOKK, NonpoodyeT nosayynTb
camy CTPOKYy 13 Tabnmn4yHOM cTaHuLbl, HO Gnarofgapsa cTatycy ykasatens
0OHapYXWT, YTO 3Ta BEPCUSA Y)XKe He CyLLeCTBYET.

Ho ykasaTtenb 3aHMmaeT Bcero 4 6aiTa, Tak YTo ero ygasieHume B /itobom
c/nlyyae He ocBo6oaAuT MHOro mecTa. MNMprHuMnuanbHee To, YTo
BHYTPUCTPaHMYHast o4MCTKa paboTaeT TO/IbKO B npeaenax ogHon TabnmyHom
CTPaHuLbl 1 HE OUYULLIAET MHAEKCHbIE CTPAHULbI.



o] PROFESSIONAL

BHyTpUCTpaHMyHas o4ncTka Posggres

HOT-00HOB/IeHUSA

3/IeMeHT UH/IeKCa CChI/IaeTCs Ha OUH yKa3aTe/lb
BHYTPH CTPaHMUL{bI TTO//|eP>KUBAETCS 1|er0YKa 0OHOBIEHHH

Ocob6eHHOCTH OUMCTKU
yKa3aTeJ11>, Ha KOTOprﬁ CCbl/Ia€TCA MHAEKC, JO/DKeH OCTAThCA aKTHBHBIM,
AdXKe eC/Iu COOTBETCTBy}OH_[aH BepCI/IH CTpOKI/I 60]1bLLIe He Hy7KHa

M03TOMY BMecCTO cTaryca «dead» ucnonb3yercs «redirect» —
repeHarpaB/ieHue

YacTHbIN, HO BaXKHbIN Cnyvyan BHYTPUCTPAHUYHOW OUYNCTKM npeacTaBnsaer
co6oii ounctka npn HOT-06HOBMEHUSIX (CM. TeMy «CTpaHuLbl 1 BEPCUK
CTPOK»).

HOT-06HOBNEHNA BO3HUKAKOT MPY U3MEHEHUN B CTPOKE TOSIbKO He
NHOEKCUPOBAHHbLIX CTONOLOB. [py 3TOM B MHAEKCe ByAeT TO/bKO oAHa
CCbl/IKa Ha CTPOKY, HE3aBUCKMMO OT TOr0, CKO/IbKO BEPCUIA 3TOI CTPOKK
CYLLLeCTBYET Ha CTpaHuLe. Bepcumn CTPOKKU, HA KOTOPbLIE HET CCbI/TIOK N3BHE,
Ha3blBaloTCA «heap-only tuples».

Takmm 06pa3omM Npu NobbIX UBMEHEHUSIX CTPOKU, yKasaTeNb AO/MKEH
ocTaBaTbCsl Ha CBOEM MECTEe M yKa3sblBaTb Ha cCaMyto CTapyto BEPCUIO CTPOKM
Ha cTpaHuue (OCTaslbHble MOXHO NOJTyYNTb MO LIENOYKE CCbINIOK). o3ToMy B
[AaHHOM c/lyyae NpUMeEHSeTCA ABONHaA agpecauns: ons ykasarens
ncnonb3yercs ctaTyc «redirect», nepeHanpasnAlOWMIA Ha Apyroi ykasaresib,
KOTOPbI YXXe 1 BeAET Ha HYXXHYH BEPCUIO CTPOKN.



o] PROFESSIONAL

HOT-o6HOBNEHue Posigres

craryc Xmin  xmax é E ctid JaHHble
(0,1) normal » 100 | 101 |t 0,2) ™ 42 AAA
(0,2)| | normal » 101 | 102 |t|t| (0,3) <4Z,BBB
(0,3)] | normal » 102 | O t|(03) « 42,ccc

Tabnuua
CTpOKa BbIXOAUT
3a npegen! fillfactor

ctid pgaHHble

0,1) 42

NHAEKC

Ha pucyHke npusegeH npumep HOT-06HOBNEHNA. VI3HaYanbHasa Bepcus
ctpoku (0,1) 6onbLUe He BUAHA HXU B OAHOM CHUMKE, HO MMEHHO Ha 3TOT
yKa3aresib ccolnaetca nHaekc. Bepcus (0,2) He umeeT Ha cebs CCbIIoK
n3sHe (NpusHak heap-only tuple).

[Mpy NonbITKE N3MEHEHUS OOHaPYXXMBAETCHA, YTO Ha CTpaHuLe HefoCTaTOuHO
MecTa A5 eLle OAHOIN Bepcun CTPOKK. B Takoi cuTyaumm BO3MOXHO ABa
BapunaHTa. Bo-nepsbix, HOBas BEPCUS CTPOKM MOXET ObITb pasmelleHa Ha
APYyroi ctpaHuue, Ho Npu aToM uenovka HOT-o6HOBNEHWI ByAeT NnpepBaHa.
Bo-BTOpbLIX, MOXET MOMOYb BHYTPUCTPaAHNYHAA OYNCTKA.



o] PROFESSIONAL

HOT-o6HOBNEHue Posigres

craryc

o )
(0,1) 4 redirect xmin xmax € & ctid  gaHHble
©0,2)| | normal 101 | 102 [t|t| (0.3) - 42,BBB
©0,3) | normal > 102 | 0 t|(03) « 42,ccc
Tabnuua

ctid pgaHHble

(0,1) 42

NHAEKC

B naHHoM cnyvae Bepcus (0,1) MOXET ObITb yaasieHa, YTo 0CBoboXaaeT
mMecTo nofg HoByto Bepcuto (0,3). MNepBblil ykasaTeb He MOXET ObITb
nocTtasfieH B ctaryc «dead», Kak 310 661710 Npy 06bIYHOM OGHOB/IEHUN, TaK
Kak CCblfika U3 MHAEKCa A0/HKHa OCcTaBaTbCs akTUBHOWN. Mo3aTomy
NCNOoJb3yeTCs nepeHanpas/ieHne ¢ NomMoLLbio ctaryca «redirect».



HOT-o6HOBNEHue Pogza’?ség

craryc
S =

(0,1) 4 redirect xmin xmax € 2 ctid  JaHHble
©0,2)| | normal > 103 | 0 t| (02) v 42,0DD
(03)] | normal —4 102 | 103 |t|t| (02) ~ a2.ccc

Tabnuua

ctid paHHble

(0,1) 42

NHAEKC

Ecnn cHoBa M3MeHUTb CTPOKY, byaeT yaaneHa sepcus (0,2), n ee MecTo
3aiiMeT HoBasi Bepcus. Ykasartenb 6yaeT nepeHanpasnieH Ha spcuto (0,3),
KoTOopasi Ternepb SBNSAETCA Ha4Yas/loM LEeNOYKMN.



o] PROFESSIONAL

Py4Haa ouncTKa Posggres

Brinosasercsa npu pyyHoM 3anycke VACUUM
AJI1 OTAE/IbHBbIX CTPaHUL] Ta6JII/IuI>I M COOTBETCTBYHOILIMX MHEKCOB
He paccMaTpHBaeT CTPaHULbl, OTMEUEHHbIE B KapTe BUJUMOCTU
OuuiriaeT crapble BepCUU CTPOK

elije He TIPOLIe e BHyTPUCTPAHUUHYIO OUUCTKY

O‘-II/IH_[aET YKa3drejin

TdK KdK OZJHOBPEMEHHO OUHIaeT U MHAEKCHbIE CTPAHUILIbI

OOHOB/IsIET KapTy CBOOOJHOTO MPOCTPAHCTRA

OCBO60)K,ELaeTCH MeCTO U OJid O6HOBJ'IEHPII>i, " 4J11 HOBBIX CTPOK

OOGHOB/IsIET KapTy BUJUMOCTU

10

BHYTpUCTpaHMUHasi OYNCTKA BbIMOMHSAETCS ObICTPO, HO HE peLlaeT BCeX
3aa4. OHa paboTaeT To/IbKO B NpeAenax oAHoW Tab/AMUYHOM CTpaHuLbl U He
3aTparvBaeT UHEKCHBI.

[Mpouecc ouncTku (vacuum) obpabarbiBaeT TabnumLy NOSIHOCTLIO, BKAKOYAA
BCE CO3[aHHble Ha Hell HOEKCbl, 0CBOOOXAast MECTO 3a CUET yaaieHus n
HEHY)XHbIX BEPCUIA CTPOK, 1 yKkazaTenen. ObpaboTka NponcxoanT B
boHOBOM pexume, Tabnnua npyv aTOM MOXeT UCMNO/1b30BaTbCA 00bIYHbLIM
obpaszom.

N3 Tabnuupbl YnTaloTCsA TONBKO Te CTPaHMLbl, B KOTOPbIX Npoucxoaunna
Kakasi-TO akTUBHOCTb. [1/19 3TOro MCNoMb3yeTcs KapTa BUAMMOCTU. B Hell
OTMEYEeHbI Te CTpaHuLbl, KOTOpbIE coAepXaT TO/IbKO AOCTaTOYHO cTapble
BEpCUM CTPOK, KOTOPbIE rapaHTUPOBaHHO BUAMMbI BO BCEX CHUMKaxX. Takmm
obpa3om, o6pabaTbiBatOTCA TO/IbKO CTPaHULbl, HE OTMEYEHHbIE B KapTe (a
KapTa npu aToM 06HOBNSAETCSH).



PydHasa oynctka

0.1)
0.2)
0.3)

Ha pucyHke npepgcrasiieHa cuTyaumsi, B KOTOPOi NepBblil ykasartesib Obis
nomeyeH ctatycom «dead» npu BHYTPUCTPaHUYHON ouncTke, a Bepcus (0,2)

CCbl/IKa

13 nHaekca
He fjaeT yjanuTb

ctaryc yKazarenb
S =
dead xmin xmax € & ctid AaHHble
normal » 101 | 102 0,3) ™ 42,BBB
normal » 102 0 (0,3) " 42,CCC
Tabnuua

ctid  paHHble

0,1) |  AAA

(0,2) | BBB

(,3)| ccc
NHAEKC

o] PROFESSIONAL

Posygres

aTa Bepcust
CTPOKM Gonblue
He HyXHa

11

60/blUe He HY)Ha, HO BHYTPUCTPaHMYHas O4MCTKa A0 Hee eLle He

aobpanace.



o] PROFESSIONAL

Py4Haa ouncTKa Posggres

craryc

(0,1) | unused

S =
(0,2) | unused xmin xmax € £ ctid [aHHble
(0,3) normal » 102 0 (0,3) 42,CCC

Tabnuua

ctid pgaHHble

0,3)| ccc

NHAEKC

12

[ocnie oUMCTKM NepBbIV 1 BTOPOM yKaszaTenn noayyaroT ctaryc «unused»,
Bepcus cTpokun (0,2) yaansetca. OgHOBPeMEHHO B MHAEKCHOM 6/10ke
yOa/STCA CCbIIKM HA NEPBbLINA 1 BTOPOW yKasartesw.



PerynupoBaHue Harpysku Pogzaﬁség

[Mporjecc uepenyeT paboTy U OXKUJaHHE

MpUMepHO vacuum_cost_limit yc/IOBHBIX eAUHUL] paboTHl,
3aTeM 3achIraeT Ha vacuum_cost_delay mc

Hactporiku

vacuum_cost_limit = 200
vacuum_cost_delay = 0 ms

cmoumocmb 0bpabomku

vacuum_cost_page_hit = 1 cmpaHuybl 8 Kaule
vacuum_cost_page_miss = 10 CmMpaHuybl Ha oucke
vacuum_cost_page_dirty = 20 2psI3HOU CMpaHuybl

13

Mpouecc o4YNCTKN MHTEHCUBHO paboTaeT ¢ Tabnuuamm 1 nHgekcamm u
MOXXET BbI3BaTb CEPbE3HYHO AONOMHUTENbHYIO Harpy3Ky Ha cuctemy. Moxet
oKasaTtbCs YA06HbIM pacrnpeaennTb NPOLECC OYNCTKN N0 BPEMEHMN, YTOObI
CrnagnTb MUK Harpysku. [1s 3TOro CyLeCcTBYEeT BO3MOXHOCTb BbINO/THATb
OYMCTKY nopuusiMu, Yyepenys paboTy n oxuaaHue. Pasamep nopuum
onpefenseTcs UCXOAs U3 HacTpaMBaeMbIX OLEHOK (a He Mo peasibHO
npogenaHHoi pabore).

HacTpoiika no ymonuaHuio hakTMyeckn OTK/IYaeT 3TOT MexaHn3M, Tak Kak
BPEMS! OXWAAHWNS BbICTAB/IEHO B HO/Ib.

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



o] PROFESSIONAL

[TonHaga oyncTka Posigres

Brinonusercsa npu pyyHoM 3anycke VACUUM FULL

[TomHOCTRIO TIEpecTpauBaeT TabUITY

TiepecTpauBaeT TaKXKe BCe WH/IEKChI Ha Tab/uie
0CBOOOK/IEHHOE MeCTO BO3BPAIl[aeTCsl OTIEPALiMOHHON CHCTeMe
BBITIOJ/IHAETCA A0J1blIe, UeM O6I:I‘—IHaFI OUHUCTKa

TpebyeT 3KCK/H03UBHOM O/IOKUPOBKHU

14

O6blYHAsA OUMCTKA TaKXKe He peluaeT Bcex 3afay Nno 0CBOOOXAEHMIO MecCTa.
Ecnn tabnuuya nnm nHAEeKC CUIbHO BbIPOC/IN B pa3mMepax, TO OUNCTKa He
NpUBEAET K COKPALLEHNIO YncTa cTpaHul, (M K yMeHbLUEHMIO (haitnos).
BMeCTO 3TOro BHyTpPUY CYLLLECTBYHOLLMX CTPAHWUL, MOABATCA «AblPbl», KOTOPbIE
MOrYT 6bITb NUCMONb30BaHbl AN1A BCTABKM HOBbIX CTPOK UM U3MEHEHUS
CyLLecTBYOLWNX. EANHCTBEHHO NCK/IHOYEHME COCTaB/IAT NOMHOCTbLIO
OYMLLEHHblE CTpaHULbl, HaXoAALMecs B KOHUe harna.

Ecnn pasmep thaiinoB NpeBbILAET HEKME pasyMHbIe NPeaesbl, MOXET ObITb
BbIMO/IHEHA NOIHasA ouncTKa. MNMpun aTom Tabnuua n COoTBETCTBYHOLLUME
NHAEKCHI NepecTpanBaroTCA NOSTHOCTLIO C HY/IS, a AlaHHble 6yayT ynakoBaHbl
MakCuMasibHO KOMMakTHO (pasymeeTcs, ¢ yyeTowm fillfactor).

TeM He MeHee nosiHasi OYNCTKa He npegnonaraet perynsapHoro
NCMOMb30BaHNSA, TaK Kak BbIMOHAETCS A0/blie 0ObIYHOM 1 TpebyeT
SKCK/T031BHYH G/TOKMPOBKY Ha Tabnuuy. 3TO 03HaYaeT, YTO camMa OuMCTKa
OyAeT BbINO/IHEHA MOC/Ie 3aBepLUEeHNsI BCEX 3anpocoB K Tabnuue, a
3anpocsbl, OTAPaB/EHHbIE NOC/E 3anycka NOSHOM OYNUCTKU, NPUCTYNAT K
paboTe TONbKO Noc/e ee 3aBeplleHns. Ha akTMBHO MCNONb3yeMON cucTteme
3TO MOXET ObITb HENPUEM/IEMbIM; B TAKOM C/lydae MOXET NOMOYb
paclumpeHune pg_repack, He Bxofsilulee B NocTaBKy.



o] PROFESSIONAL

[TonHaga oyncTka Posigres

cTaryc
(0,1) | unused
(0,2) | unused Xmin - xmax ég ctid [aHHble
(0,3) y normal » 102 0 (0,3) | 42,CccCC

Tabnuua

ctid pgaHHble

0,3)| ccc

NHAEKC

15

Ha pucyHke nokasaHa cutyaums, BO3HKMKLLAA NOCsie BbINO/HEHUSA 0ObIYHOM
OYNCTKMN.



[TonHasa ouyncTka

01)

_ 28
craryc Xmin xmax < £ ctid JaHHble
normal » 102 0 (0,2) 42,CCC
Tabnuua
ctid paHHble
(0,1) CCC
NHOEKC

o] PROFESSIONAL

Posygres

16

[ocne BbINO/THEHMS NOJTHONM OUUCTKM COePXMMOe TabnuLpbl U NHAEKCA
MO/THOCTbIO NEPECTPOEHO; YKa3aTeNm co CTaTycoM «unused» ncuesnu.



leMoHcTpauus

Pos}

OOOOOOOOOOOO

17




Torun Pogza’?éié:

MHOroBepCMOHHOCTb TPeOyeT OUUCTKU HeHY)KHBIX BepCUil

[Tpu obpaiileHNH K CTpaHUIe MOXKET IPOUCXOIUTh
BHYTPUCTPaHWYHAasi OYMCTKA

[Tpu yacThIx 0OHOBIEHUSX TT0/Ie3HO YMeHbIUTS fillfactor

ITpu pyuHoO#t ourcTKe (Vacuum) 0CBOOOXK/IaeTCsT MEeCTO
BO BCeX CTpaHMIlaX Tabiuil U MHAEKCOB

[TonHas ounctka (vacuum full) monHoCThIO MepecTpariBaeT
TaOJTUI[BI U UH/EKCHI

18



o] PROFESSIONAL

[1pakTuka Pos{gres

4%,

B 6a3e ganabix DB5 co3znars Tabnuigy.

Bocnpoussectu cutyaruto HOT-06HOB/eHUsI.
[IpOoKOHTpO/IMPOBAaTh COZlepKUMOe CTPAHULIbI C TIOMOLLIBIO
pageinspect.

Bocripour3BecTy cUTyalyi0 BHYTPUCTPAHUYHOW OUUCTKH
npu HOT-06HOBNEHUH].

Bocnpounssectu cutyarto HOT-00HOB/IEeHUS, TIPU KOTOPOU
BHYTPUCTpPaHUYHAasi OUUCTKA He OCBOOOXK/[aeT JOCTaTOUHO MeCTa
Y HOBasi BepCus MoMeljaeTcs Ha APYTry0 CTPaHULLy.

19
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