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OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPeXAeHUs 1 YObITKKU, BK/I0Yas NoTepro A4oXo4a, HAHECEHHbIe
NPSAMbIM UN HENPAMbBIM, CleunasibHbIM UK ClyvyaiHbIM UCMNOIb30BaHUEM
MaTtepuasnioB kKypca. KomnaHus Postgres Professional He npegocTtaBnser
Kakux-nmbo rapaHTuii Ha martepuasibl Kypca. MaTtepuasbl Kypca
NpeaocTaB/ISOTCA HA OCHOBE MPUHLMNA «KaK eCTb» 1 KoMnaHus Postgres
Professional He 06a3aHa NpeaoCcTaBNATb COMPOBOXAEHME, MOALEPXKKY,
0BHOB/IEHNA, pacLUMPEHNSA N U3MEHEHNS.
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3ajjaun, Tpebyrore MepruoJUIeCKOro BhITIO/THEHHS
OuucTKa U aHa/Inu3
Pa3pacranue Tab/vI] ¥ MHIEKCOB

[TonHast oUMCTKA U lepecTpoeHue UH/eKCOB
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[lepunognyeckme sagayu Posigres

OumncTKa CTpaHML OT UCTOPHUYECKHUX [IdHHBIX,
KOTODHBIE O6p&3y}OTCH H3-3d MHOI'OBEPpCHMOHHOCTHU

nus3 Ta6J'II/II_I BbIUUIAOTCA MEPTBbBIE BEPCHUU CTPOK
N3 MHAEKCOB BbIYHILIAKOTCA 3dIIMCH, CChLIIAOIHMECS Ha MepPTBbI€ B€pCUH

MexaHn3M MHOTOBEPCUOHHOCTUN NO3BO/ISIET 3EKTUBHO peanm3oBaThb
M30MALMI0 HA OCHOBE CHUMKOB, HO B pe3ynbTate B TabnnyHbIX CTpaHMLUax
Hakan/iMBatTCa cTapble BEPCUN CTPOK, a B CTPaHMLLAX MHAEKCOB — CCbI/KY
Ha 3TV Bepcuun. Kakoe-To BpeMsi UICTOPUUYECKNE BEPCUM HYXKHbI, YTOObI
TpaH3akuMM Mornn pabotaTb CO CBOUMU CHUMKaMK flaHHbIX. HO co
BpEMEHEM He OCTaeTCs HM OAHOr0 CHUMKA AaHHbIX, KOTOpPOMY TpeboBasiach
6bl CTapasi Bepcus CTPOKW; Takasi BEPCUS Ha3bIBAETCS «MEPTBOMN».

Mpoueaypa OYNCTKN BbIMULLAET MEPTBbIE BEPCUM CTPOK 13 TABNNYHbIX
CTPaHWUL, N HEHYXHbIe UHAEKCHbIE 3aNNCK, KOTOPbIE CCbINIA/INCh HA Takne
BEpPCUN.

Ecnn cBOEBPEeMEHHO He BbluMLaTb NCTOPUYECKUE AaHHble, TabnuLbl 1
MHAEKCbI BYyT HEKOHTPONMPYEMO pa3pacTaTbCs U MOUCK B HUX akTyasibHbIX
BEPCUI CTPOK ByaeT 3amMeansiTbCs.

https://postgrespro.ru/docs/postaresqgl/13/routine-vacuuming
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[lepunognyeckme sagayu Posigres

OG6HOBIeHYEe KapThl BUAUMOCTH

OTMEUAET CTPdHHILIbI, HA KOTOPLIX BCE€ BEPCHH CTPOK BHHBI BO BCEX CHUMKAX

WCTIO0/Ib3YyeTCs [J1s1 ONTUMHK3aLU paboThl MpoLiecca OUMCTKA
Y YCKOPEHUsI MH/IEKCHOT'0 [J0CTyIa

CYIIIeCTBYeT TOMBKO AJIsl TaO/IHL]

Kpome 3Toi1 rnaBHOI 3aga4un, npoueaypa ounctka 6epet Ha cebs v gpyrue
3aZia4u No noajep>kaHuo paboTocnocobHOCTM ak3emmnaapa. OuncTka
0OHOBNAET KapTy BUAUMOCTN N KapTy CBOGOAHOIO NpocTpaHcTea. 310
cnyXebHas vHopmaLms, KoTopast XpaHUTCA BMeCTe C OCHOBHbIMU
AaHHbIMWN.

B KapTe BugMMOCTN OTMEeYEeHbI CTPaHWLUbI, KOTOPbIE coAepXaT TOJ/IbKO
aKTyaJibHble BEPCUN CTPOK, BUANMbIE BO BCEX CHUMKaX AaHHbIX. IHbIMK
cnnoBamMu, 3TO CTPaHULbl, KOTOPblE AaBHO HE N3MEHANTNCL U YCMNENN
NOJ/IHOCTBHO OYUCTUTBLCA OT HEaKTYasIbHbIX Bepcmﬁ.

KapTa BuanMoCcTy NPUMEHSETCS:

« [1ns oNnTUMU3aLUN OUYNCTKMN.
B OTMeUeHHble CTPaHULbl OYNCTKE He HAA0 3arnsablBaTb — B HUX HE
MOXET ObITb MEPTBbIX BEPCWIA.

» [1na yCKOpeHus A0CTyna TONbKO Mo UHAEKCY.
NHhbopmaLusi 0 BEPCUOHHOCTU XPaHUTCS TONbKO ANsl TabuL, HO He Ans
NHAEKCOoB (NO3TOMY Y UHEKCOB He ObIBAeT KapTbl BUAMMOCTK). MNonyuyms
13 UHJEKCA CCbI/IKY HAa BEPCUIO CTPOKU, HY)XXHO MPOUNTATb Tab/IMYHYHO
CTpaHuLy, 4ToObl NPOBEPUTL €e BUAMMOCTb. HO ecnn B caMoM MHAEKce
yXXe eCTb BCE HYXHble CTOMGLbl, U NMPU 3TOM CTPaHULLA OTMeYeHa B KapTe
BMAUMOCTU, TO 06paLLEHNs K Tab/nLLe MOXHO N36exarb.

Ecnn He 06HOBNIATL KapTy BUAMMOCTU, UHAEKCHbIA AOCTYyN 6yaeT pabdoTtaTb
MeHee adpdrekTnBHO. Bonee nogpobHO 06 3TOM pacckasblBaeTcs B Kypce
QPT «OnTmMmnsayma 3anpocoBs».



o)) PROFESSIONAL

[lepunognyeckme sagayu Posigres

OO6HoB/IeHNEe KapThl CBOOOIHOTO TTPOCTPaHCTBA

oTMeuaeT CBOOOJHOe TIPOCTPAHCTBO B CTPAHUIIAX [1OCJIE€ OUHCTKU
WCTIONB3YeTCs MPU BCTaBKe HOBBIX BEPCHM CTPOK
CYIIeCTBYeT U [ijist Tab/IuL], U [17IsI UH/IEKCOB

B kapTe cBO60AHOrO NPOCTPaAHCTBA OTMEUYEHO Ha/lMume NycToro MecTa
BHYTPW CTPaHMUL,. 3TO MECTO NOCTOSAHHO MEHSIETCS: NPW A06aBNEHNN HOBbIX
BEPCUli CTPOK OHO YMEHbLLAETCS, NPU OYUCTKE — YBE/IMYMBAETCS.

KapTa ncnonb3yeTcs Npy BCTaBKe HOBbIX BEPCWIA CTPOK, YTOObI BbICTPO
HaliTK NOAXOASLLYO CTPaHULLY, Ha KOTOPYH NOMecTATCcs AobaBnsemble
[laHHble. [1Na yCKOpeHua noucka kapta CBO60AHOro NpocTpaHcTBa UMeeT
C/TIOXHYH0 APEBOBUAHYIO CTPYKTYPY.

KapTta cB0O60AHOrO NPOCTPAHCTBA MOXET CyLLEeCTBOBATb M A/151 UHEKCOB.
Ho, NocKonbKy MHAEKCHAasi 3an1cb BCTaBNSETCA B CTPOro onpeaesnieHHoe
MEeCTO MHAEKCA, B KApTe OTMEeYatoTCst TO/IbKO NyCTble CTPaHULbI,
06pa3oBaBLUMECS NMPU yAAIEHUN N3 HUX BCEX 3anuceil. Takue cTpaHulpl
MCK/THOYatoTCA U3 UHAEKCHOW CTPYKTYPbI U NpY HEOBXOAMMOCTHU
noAKoyaoTCcsa 3aTeM B NoaxoAsiiiee MecTo MHaekca.
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OO0OHOBJ/IeHMe CTaTUCTHUKU

VCII0/Ib3YeTCsl ONITUMU3aTOPOM 3alipoCoB
BBIUKCJISIETCSI HA OCHOBE CJTyYaiiHOM BBIOOPKH

[na paboTtbl onTMMM3aTOpa 3anpocoB Heobxoanma ctaTucTuyeckas
NHpopMauusa («CTaTUCTUKA») O AaHHbIX, TaKas Kak KOsiMyecTBO CTPOK
B Tabnumuax n pacnpegeneHme gaHHolx B ctonbyax. Co60op ctatncTnku
Ha3blBAETCA aHa/IM30M.

[na aHannsa nu3 Tabnmupbl YATaeTca crydainHasa BbloopKa AaHHbIX
onpeaeneHHoro pasmepa. AT0 NO3BOJISAET OGbICTPO cobparb NHJIOPMAaLMIO
Aae Mo o4YeHb 60/1bWNM Tabnnuam. Pesynsrar nosiyyaercs He TOUHbIN,

HO 3TOro 1 He TpebyeTcs. B ntobom criydyae faHHble BCe BPeEMS N3MEHAOTCA
N NOCTOSIHHO NOAAEPXMBATb aBCONOTHO TOUHYHO CTATUCTUKY HEBO3MOXHO.
JlocTartoyHo, YUTOObI OHa NepuoAnYecKkn 0GHOBISAIACH U HE CITIULLKOM CUMbHO
oT/iMyanacb OT AeNCTBUTENbHOCTM.

Ecnn He 0GHOB/IATL CTATUCTUKY, OHA NepecTaHeT COOTBETCTBOBATb
peasibHbIM AaHHbIM U ONTUMN3ATOP CTAHET CTPOUTL NI0XUEe NNaHbl
BbIMO/THEHUA. V13-3@ 3TOr0 3anpochkl MOryT HavyaTb BbINOMHATLCSA Ha MNOPSAKU
MealeHHee, YeM MOrun Bbl.
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3aMopo3Ka

Tipe/iIoTBpalljeHre T0C/IeCTBUIM repenonHeHus 32-0UTHOTo
CueTUMKA TPaH3aKI[U

Kak y>ke roBopunocb, PostgreSQL ynopsagounsaeT coobITUA C MOMOLLIbIO
HOMEpPOB TpaH3akuuii. Mo cyeTunk oTBeaeHo 32 6uta n paHo Uan No3gHo
OH nepenosiHnTCcA. Ho ecnm cyeTumk c6pocmuTcs B HOMb, TO
YNopsAO4YEHHOCTb TPaH3aKuMii HapyLLINTCS.

[Mo3TOMYy NPOCTPaHCTBO HOMEPOB 3aKO/bLOBAHO: AJ18 /TII060I TpaH3akuum
MosI0BMHA HOMEPOB MPOTUB YaCOBOW CTPESIKA HaXoAUTCA B MPOLL/IOM,
a Apyrasi nonosuMHa — B 6ygyLuem.

Jl10CTaTOUYHO CTapble BEPCUM CTPOK A0/MKHbI MOMeYaTbCs Kak
«3aMOPOXXEHHbIe». Takoi NPU3HaK roBOPUT O TOM, YTO BEPCUSA CTPOKM
NosiBUMach Tak AaBHO, YTO HOMEP CO3AaBLLEN ee TpaH3akKLUun 6osblle He
MMEET 3HAUYEHUSI N ero MOXHO UCMOsIb30BaTh NOBTOPHO.

[lnst TOro 4To6bLI HE NPOCMATPUBATL NINLLIHNE CTPaHWULbI, B KAPTY BUANMOCTY
[106aB/eH 6UT, OTMeYatoLWUiA Te CTPaHuLbl, Ha KOTOPbIX BCe BepPCUn CTPOK
yXXe 3aMOpPOXEHbI.

ECnv He BbINO/THATL 3aMOPO3KY CBOEBPEMEHHO, CEPBEP HE CMOXET
BbII€NNTb OYEPEHON HOMEP TPAH3aKUMN. DTO aBapuiiHas cuTyaums:
cepBep OCTAHOBUTCS, BCE He3aBepLUEHHbIe TpaH3akUuy ob6opsyTcs. Mocne
3TOr0 aIMMHUCTPATOP A0/MKEH ByAET BPYUHYIO CTapTOBaTh CepBep U
BbINO/IHATL 3aMOPO3KY.
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ABTOMAaTHyeckass ouUncTKa Pos}gres

PostgreSQL
Autovacuum launcher postmaster

(hoHOBBIH TpoLiecc [

MePUOAINUECKU 3aITyCKaeT
pabourie MpoLieCCh :

backend ﬂ autovacuum
¢ooHOB

ble npguecch

Autovacuum worker

obuas namaTb ‘

( )
L

OUHIIAeT Tab/HL[BI ‘
OT/ie/IbHOM 0a3bl JAHHBIX,
Tpebyroiue 06paboTKH

ocC

BbINO/IHEHNE BCEX ONUCAHHbIX BbILLIE NEPUOAMYECKMX 3aa4 0OCTyXMBaHMS
6epeT Ha cebs POHOBLIN NpoLlecc aBToouncTkn (autovacuum). OH
ANHaAMUNYECKN pearmpyeT Ha 4acToTy OOHOBNEHUA Tab/uL: YeM aKTUBHEMN
N3MeHeHus, TeM Yalle Tabnnuya byaet obpabarbiBaTbCA.

B cucTeme NoCcTOSIHHO NpUCYTCTBYET npouecc autovacuum launcher,
KOTOPbI NNaHNpyeT paboTy OUNCTKU 1 3anycKkaeT HEOOXOAMMOE YNCIO
paboumx npoLeccoB autovacuum worker, paboTatoLimx napasnnensHo.

OuuncTka paboTaeT NOCTPaHNYHO, He NPUBOASA K B6/T0KMPOBKaM ApYrux
TpaH3aKUWiA, XOTS1 U CO3Aa€ET, KOHEYHO, Harpy3Ky Ha nogcucTeMy BeoAa-
BbIBOAA.

ABTOMAaTUYeCKasi O4NCTKa NepecTaHeT paboTaTb Npu OTK/OUYEHUN /T06Or0
n3 ABYX NapameTpoB autovacuum wnu track_counts. MOXeT OLLIMGOYHO
MoKa3aTbCs, UTO OTK/IIOUEHNE CMOCOBHO YBENYNTL NPOU3BOANTENBLHOCTD
CUCTEMbI 3a CUET UCK/THUEHMA «/TULLHUX» onepaLuii BBoAAa-BbIBOAA.

Ha camoM gene oTkas OT OUMCTKM B/eYyeT 3a coboli nocneacTsms,
OfuMcaHHbIE Bbille: HEKOHTPO/IMPYEMOE pa3pacTaHue goaiinos, 3ameaneHne
3arnpocoB U PUCK aBapuitHOI OCTaHOBKM cepBepa. B KOHEUHOM uTore aTo
NPUBEAET K NOSIHOMY napasindy CUCTEMBI.

ABTOOYMCTKA A0/MKHA paboTtaTb. OHa HacTpansaeTcs 601bLINM
KO/IMYECTBOM KOH(PUIypaLMOHHbIX NapamMeTpoB; 3Ta HaCTporKa AeTaslbHO
obcyxpaetcs B kypce DBA2 «HacTpoika 1 MOHUTOPUHI .



3anyckK Bpy4HYIo

Ouunctka

VACUUM [Tabnmya, ...]
VACUUM

$ vacuumdb

Ananus

ANALYZE
$ vacuumdb --analyze-only

OuucTKa U aHa/Inu3

VACUUM ANALYZE
$ vacuumdb --analyze
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Posygres

OYMCTKA OT/Ie/TEHBIX Tab/HI]
ouncTKa Bceit B/]

obepTKa 151 ucrosb3oBaHus B OC

Mpy HEOGXOAMMOCTM OUUCTKY U aHa/IM3 MOXHO 3anycKkaTb BPYUHY!IO.

[nsa atoro cnyxar komaHabl VACUUM (Tonbko ounctka), ANALYZE (Tonbko

aHanua), a Takke VACUUM ANALYZE (n ouncTtka, n aHanus).

ABTOOYMCTKA OT/IMHAETCA OT 3arycka O4YMCTKM 1 aHa/m3a no pacnnucaHuto
TeM, YTO pearnpyeTt Ha aKTUBHOCTb M3MEHEHUS AaHHbIX. CINLWKOM YacTblid
3anycK No pacnvcaHunio co34acT HEHYXXHYIO Harpy3ky Ha cuctemy. Ecnv xe
3anyckaTb OYMCTKY pPeako, Npu 60/1bLOoM 06bemMe N3MEHEHWI (haitfibl MOTyT

yCMeTb CYLLIECTBEHHO BbIpacTh B pasmepax.

https://postgrespro.ru/docs/postgresqgl/13/sgl-vacuum
https://postgrespro.ru/docs/postgresqgl/13/sgl-analyze




OuncTKa

Co3pmapuM TabGiully, B [IEJIsIX 9KCIIePUMEHTa OTKIIIOUMB [/ Hee aBTOMATUYECKYIO OYUCTKY, YTOOB KOHTPOJIUPOBATh BPEMSI
cpabaTHIBaHUSA:

=> CREATE TABLE bloat(
id integer GENERATED ALWAYS AS IDENTITY,
d timestamptz

) WITH (autovacuum_enabled = off);

CREATE TABLE
3anoHuM TabIUIly HaHHBIMU U CO30aguM MHOEKC:

=> INSERT INTO bloat(d)
SELECT current_timestamp FROM generate_series(1,100000);

INSERT 0 100000

=> CREATE INDEX ON bloat(d);

CREATE INDEX

Celiuac Bce CTPOKHU TaOIUIILI UMEIOT POBHO OIHY, aKTYaIbHYI0, BEPCUIO.

Teneps 06HOBUM OIHY CTPOKY:

=> UPDATE bloat SET d = d + interval 'l day' WHERE id = 1;

UPDATE 1

3aHyCTI/IM OYHCTKY BPYYHYIO U IIOIIPOCHUM €€ pacCKa3aThb O TOM, YTO IIPOUCXOOUT:
=> VACUUM (verbose) bloat;

INFO: vacuuming "public.bloat"

INFO: scanned index "bloat d idx" to remove 1 row versions

DETAIL: CPU: user: 0.00 s, system: 0.00 s, elapsed: 0.00 s

INFO: "bloat": removed 1 row versions in 1 pages

DETAIL: CPU: user: 0.00 s, system: 0.00 s, elapsed: 0.00 s

INFO: index "bloat d idx" now contains 100000 row versions in 87 pages
DETAIL: 1 index row versions were removed.

0 index pages have been deleted, 0 are currently reusable.

CPU: user: 0.00 s, system: 0.00 s, elapsed: 0.00 s.

INFO: "bloat": found 1 removable, 100000 nonremovable row versions in 541 out of 541 pages
DETAIL: 0 dead row versions cannot be removed yet, oldest xmin: 511
There were 0 unused item identifiers.

Skipped 0 pages due to buffer pins, 0 frozen pages.

0 pages are entirely empty.

CPU: user: 0.00 s, system: 0.00 s, elapsed: 0.01 s.

VACUUM

W3 BEIBO@ KOMaHOLI MOXKHO 3aKJIIOYUTh: YTO:

e 13 TabnuIE BEIYKIIEHA ogHa Bepcus (removed 1 row versions);
e 13 MHMEeKcCa yhaneHa onHa 3anuch (1 index row versions were removed).
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[MpoGnema paspacTtaHusd Posigres

OuricTKa He yMeHbllIaeT pa3Mep TabJuI] U UH/EKCOB

«AbIDbI» B CTPaHWIaX HMCII0JIb3YIOTCA /i1 HOBbIX 1dHHBIX,
HO MeCTO He BO3BpalllaeTCA OHEp&L[HOHHOﬁ cucremMe

[IprurHBI pa3pacTaHus

HeTIpaBU/IbHAst HACTPOMKA aBTOOUHCTKHU
MaccoBoe U3MeHeHHe JaHHbIX
JIONTHe TpaH3aKLWn

HeratuBHOe B/MssHUIE

repepacxoj MeCTd Ha JHUCKe
3aMeiyieHure 1roc/aea0Bare/IbHOIro rIpoCcMOTpa Ta6J'II/IL[
YMeEHbIIEHH e B(bCDEKTI/IBHOCTI/I HWH/IEKCHOI'O JOCTYyIId

11

OuncTtka BblYMLLAET HeaKTyasibHble BEpCUM CTPOK N3 CTpaHul,. B cTpaHuuax
obpasyeTtca cBOOOAHOE NPOCTPAHCTBO, KOTOPOE 3aTeM UCMO/b3YeTCA 4/
pasmMeLleHns HOBbIX AaHHbIX. HO ocBo60oAMBLLEECH MECTO He
BO3BpaLlaeTcAa onepaunoHHONn CUCTEME, TO eCTb C TOUKM 3peHuss OC
pasmep hannos AaHHbIX HE YyMeHbLIaeTCs.

B cnyyae uHaekcoB (B-AepeBbLEB) €710 OC/TOXHSAETCSA TEM, YTO €C/I1 Ha
CTpaHuLe He XxBaTaeT MecTa A5l pa3MeLleHNs UHAEKCHO 3anucu,
cTpaHuua pacliennsietcs Ha ase. MosyymBLIMECS CTPaHULbI YXXe HUKoraa
He 06beANHSAIOTCS, Jaxe eCNn 13 HUX ByayT yaaneHbl BCe MHAEKCHbIe
3anucu.

Mpy NpaBW/bHOI HACTPOIiKe NpoLecca aBTOOUUCTKN dhaiinbl AaHHbIX
BblpacTaloT Ha HEKOTOPYO NOCTOSIHHYH BENNMUYUHY 3a CUET 0GHOB/IEHWIA
MeXy 3anyckaMu O4MCTKU. Ho ecnin BbIMONHSAETCS 0AHOMOMEHTHOE
n3MeHeHne 60MbLLIoro 06bema aHHbIX NN B cUCTEME NPUCYTCTBYIOT
[lONrne TpaH3akuun (yaepxunsatoLme CHUMKA laHHbIX 1 He NO3BOMNoLLme
BblUMLLATb HeaKTya lbHble BEPCUUN CTPOK), OUMNCTKA HE CMOXET
CBOEBpPEMEHHO 0CBOGOXAaTb MECTO. B pe3ynbTare pasmep 1abnui 1
MHAEKCOB MOXET NPoaos/KaTb YBeMumBaThCsi.

PaspacTaHue oaiiioB AaHHbIX BEAET He TOSbKO K Nepepacxoy Mecta Ha
Avcke (B TOM Yncne U /1S Pe3ePBHbIX KOMWiA), HO U K YXYALLIEHUIO
NPOV3BOAUTENIbHOCTM.

https://wiki.postgresql.org/wiki/Show_database bloat
https://postgrespro.ru/docs/postgresqgl/13/pgstattuple




OneHKa pa3pacTaHusi TaO/JIHI 1 HHIEKCOB

TTOHSITh, HACKOJIBKO KPUTUYHO PA3pOCIKNCh OGBEKTH U [I0pa JIM IPEeaIpUHIMAaTh PafuKalbHEE MEPhl, MOXKHO PA3HBIMHA
crocobaMu:

e 3ampocaMu K CUCTEMHOMY KaTaJlory;
e ICIIOJIb3YS pacmupeHue pgstattuple.

=> CREATE EXTENSION pgstattuple;
CREATE EXTENSION
C IIOMOIIbIO PACIIUPEHUS MOXKHO IPOBEPUTH COCTOSIHUE TAGJIHIIBL:

=> SELECT * FROM pgstattuple('bloat') \gx

-[ RECORD 1 ]------ R
table len | 4431872
tuple count | 100000
tuple len | 4000000
tuple percent | 90.26
dead tuple count | ©

dead tuple len | ©
dead_tuple percent | 0

free space | 16720
free percent | 0.38

e tuple percent — mons mosne3Hoi nHbopMmanuuu (He 100% u3-3a HAKJIATHEIX PACXOLOB).

U unpekca:

=> SELECT * FROM pgstatindex('bloat_d_idx') \gx

-[ RECORD 1 ]------ R
version 4
tree level 1
index_size 712704
root block no 3
internal_pages 1

|
|
|
|
|
leaf pages | 85
|
|
|
|

empty pages 0
deleted pages 0
avg leaf density 89.17
leaf fragmentation | 0

e leaf pages — KOJIMYeCTBO JIUCTOBHIX CTPAHUI] HHAEKCA;
e avg leaf density — 3amosHEHHOCTD JIMCTOBBIX CTPAHMUII;
e leaf fragmentation — xapakTepuctuka GU3NIECKON YIOPSITOUYEeHHOCTU CTPAHUII.

Teneps 0GHOBUM Cpa3y MIOJIOBUHY CTPOK:

=> UPDATE bloat SET d = d + interval 'l day' WHERE id % 2 = 0;
UPDATE 50000

ITocMoTpuM Ha TaGIIHUIy CHOBA:

=> SELECT * FROM pgstattuple('bloat’') \gx

-[ RECORD 1 ]------ R
table_len | 6643712
tuple count | 100000
tuple_len | 4000000
tuple percent | 60.21
dead tuple count | 50000
dead tuple len | 2000000
dead tuple percent | 30.1
free space | 21004
free percent | 0.32

[I7I0THOCTb YMEHBIINIIACE.
YTOoG6H HE YUTATh BCIO TAG/IUILY IIEJIMKOM, MOXKHO IOMPOCUTH pgstattuple mokasaTh NpuGIN3UTEIbHYI0 HHGOPMALIKIO:

=> SELECT * FROM pgstattuple_approx(‘bloat') \gx



6643712

-l RECORD 1 ]-------- +

table len |

scanned percent | 100

approx_tuple count | 100000

approx_tuple len | 4000000

approx_tuple percent | 60.207305795314426
|
I
|
I

dead tuple count 50000

dead tuple len 2000000

dead tuple percent 30.103652897657213
approx_free space 21004

approx_free percent 0.31614856273119607

W mocMoTpuM Ha MHOEKC:

=> SELECT * FROM pgstatindex('bloat_d_idx') \gx

-[ RECORD 1 ]------ o
version | 4
tree_level | 1

index size | 1040384
root block no | 3
internal pages | 1

leaf pages | 125
empty pages | ©
deleted pages | ©

avg leaf density | 90.95

leaf fragmentation | 0

3amoTHEHHOCTh JIMCTOBBIX CTpPaHHUILl OCTajlaCh Ha IIPEeXXKHEeM YPOBHE, HO KOJIMYECTBO CTPAHUIL] YBEJIUYIUJIOCH.



o)) PROFESSIONAL

[lepecTpoeHne 0ObLEKTOB Posjigres

ITomHas ouncTKa
VACUUM FULL
$ vacuumdb --full
TIOJTHOCTBIO TlepecTpauBaeT CoZiepKUMoe Tab/uL| U MH/IeKCOB
TIOJTHOCTBIO OJIOKMpYeT paboTy ¢ Tabsurien

[IepecTpoeHue UHEKCOB
REINDEX

repecTpanBaeT UH/EeKChI

TIOTHOCTBIO OJIOKUpYeT paboTy ¢ UH/IEKCOM
1 OJIOKUpYeT U3MeHeHre TaO/IrL[bI
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[Nsi TOro YTo6bl YMEHBLLUNTL YU3MYECKNIA pasMep PaspoCcLLUMXCS TabnuL, 1
MHAEKCOB, TPEBYeTCs Mo/IHasi oHuUCmKa.

KomaHaa VACUUM FULL nosiHOCTLIO nepe3anucbiBaeT coaepXmmoe
Tabnvubl N ee MHAEKCOB, MUHUMN3NPYS 3aHnMaemoe MecTo. OgHako 3ToT
npouecc TpebyeT NCK/TIUNTENBHON B/TOKMPOBKM TabnLpbl U NO3TOMY He
MOXET BbINOMHATLCA NapasiesibHO C APYTMMU TPaH3aKuMaMN.

https://postgrespro.ru/docs/postgresqgl/13/sql-vacuum

MOXHO NepecTpouTb TOMIbLKO MHAEKC UM HECKOJIbKO MHOEKCOB, He Tporas
Tabnuuy. 3710 BbINoNHAeTcs komaHgo REINDEX. OHa ycTaHaBnmBaet
6G/10KMPOBKY Ha 3anucb B Tabnmuy (YTeHUe AOCTYMHO), MO3TOMY TpaH3akuuun,
NbiTaloWMecs N3MeHNTbL Tabnuuy, 6yayT 3ab6/10KMPOBaHbI.

https://postgrespro.ru/docs/postgresqgl/13/sgl-reindex

Ecnu npogomkmTensHas NckNumMTenbHas 6/10KMpPoBKa HexenaresbHa,
MOXHO pacCcMOTPETb CTOPOHHEE paclunpeHne pg_repack
https://github.com/reorg/pg_repack, no3sonstoLlee BbINONHUTL
nepecTpoeHne Tabnmubl N ee NHAEKCOB «Ha NEeTy».




o)) PROFESSIONAL

[lepecTpoeHne 0ObLEKTOB Posjigres

Hebsokupytoliiee TiepecTpoeHre WHIEKCOB
REINDEX ... CONCURRENTLY
riepecTpauBaeT UH/EKChI, He OJIOKUPYs U3MeHeHHe TabIUL[bl
BBITO/THSETCS 0JIbLIe ¥ MOKeT 3aBepILIUThCS HeylauHo
He TPaH3aKLMOHHO

He pa6OTEIET AJId CUCTEMHBIX MHAEKCOB
He pa60TaeT AJI1 THAEKCOB, CBA3dHHBIX C OrpaHUY€HUAMU-HCK/TFOYEHUAMA
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HauunHas ¢ 12-11 Bepcuun, komaHga REINDEX ¢ ykazaHuem
CONCURRENTLY pa6otaeT 6e3 610kMpoBKM Tabnmupl Ha 3anuck . OgHako
Heb1oKupYyoLLLee nepecTpoeHne BhINOMHAETCA A0/bLUE U MOXET
3aBepLNTbLCA HeyaavHo (13-3a B3aMOO/TOKMPOBOK) — B TakOM Criyvae
NHOEKC noTpebyeTca eLle pas NepecTpouThb.

Y HebNoKMpYHoLLEro NnepecTpoeHns NHAEKCOB eCcTb psAg, orpaHnYeHnin. Takas
onepauus He MOXET BbINOSIHATLCA BHYTPU TpaH3akuun. B Hebnokupyouem

pexnmMme Henb3sa NepecTponTb CUCTEMHbIE NHAEKCHI U NHAEKCHI, CBA3aHHbIE

C orpaHnyeHuamMn-ncknodyeHmnsamm (EXCLUDE).



IlepecTpoeHne 00BEKTOB

[I7s1 mepecTpoeHus: UHAEKCOB ynoOHO ucronb3oBaTh KoManny REINDEX ¢ ykazanuem CONCURRENTLY. 9to no3BonseT He
oCTaHaBIUBaTh PabOTy CUCTEMEI Ha BPEMS IIEPECTPOEHUS.

=> REINDEX TABLE CONCURRENTLY bloat;
REINDEX
Teneps MOCMOTPUM Ha HHIEKC:

=> SELECT * FROM pgstatindex('bloat_d_idx') \gx

-[ RECORD 1 ]------ tomee -
version 4
tree_level 1
index size 712704
root block no 3
internal pages 1

|
|
|
|
|
leaf pages | 85
|
|
|
|

empty pages 0
deleted pages 0
avg leaf density 89.17
leaf fragmentation | 0

ITnotHOCTB BEPHYJIaCh K Ha4YaJIbHBIM 3HA4YE€HUAM.

[7s1 mepecTpoeHus: TaGIUIEL BMECTE C €€ MHAEKCAMU MOKHO BOCIIOJIE30BaThCcsa KoMaHno VACUUM FULL. OgHako, B
otnuure oT REINDEX .. CONCURRENTLY, oHa nonHOCTHIO 61I0KUpPYeT paboTy ¢ Tabnuuel.

=> VACUUM FULL bloat;
VACUUM

=> SELECT * FROM pgstattuple('bloat') \gx

-[ RECORD 1 ]------ R
table len | 4431872
tuple count | 100000
tuple len | 4000000
tuple percent | 90.26
dead tuple count | ©

dead tuple len | ©
dead_tuple percent | 0

free space | 16724
free percent | 0.38

IInoTHOCTE yBenu4Yuiach, 0CBOOOXKIEHHOEe MECTO OTIAHO OIlEPAllMOHHON CUCTeMe.



o)) PROFESSIONAL

Toru Posigres

Bepcuu CTPOK HaKarMBarOTCsl, TI03TOMY HeobxoarMa
repuoAuyeckasi OuMCTKa

[Ipouegypa OUMCTKY pellaeT MHOTO APYTUX 3a/ay:

00HOBJIEHME KapT BUIMMOCTU U CBOOOJHOrO TIPOCTPaHCTBA
cOOp CTaTUCTUKY [j1s1 TVIAHUPOBIIUKA
3aMOpO3Ka CTapblIX BepCUM CTPOK

ABTOOUMCTKA [J0/DKHA paboTarh, HO TpeOyeT HACTPONKU

[Tpu pa3pacTaHuu MOXKeT TTOTpeboBaThCsI TOJTHAsi OUKCTKA
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o)) PROFESSIONAL

[1pakTuka Pos{gres

1.  OTK/IHOUNTE TIPOL[eCC aBTOOUUCTKH U yOeIuTeCh, YTo OH
He paboTaer.
2. B HOBoI1 6a3e AaHHBIX CO3/jaiiTe TaOMHULY C OFHHUM UMCIOBBIM

CTO/I0LIOM Y MH/IeKC 10 3Toii Tabnuiie. BcTaBbTe B Tabmuily
100 000 ciyyaitHBbIX UKCe.

3. Heckosbko pa3 u3MeHUTe IMOJI0BUHY CTPOK Tab/HIIbI,
KOHTPO/IMPYS Ha KaK/[OM I11are pa3mep TaO/Iulbl ¥ MHAEKCa.

BrIrioiHUTE TIO/THYHO OUKCTKY.

5. IloBropute nyHKT 4, BbI3bIBas MOC/Ie KaXKA0TO U3MEHeHUs
00bIUHY10 0UnCTKY. CpaBHUTE pe3y/bTaThl.

6. BxkirouuTe 1poriecc aBTOOYMCTKH.
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1. YcTtaHoBUTE NapameTp autovacuum B 3HavyeHue off u nonpocute cepsep
nepeunTaTb aisibl KOHUrypaumu.

3. Vicnonbayinte doyHKUMN pg_table_size(ums-Tabavus) U
pg_indexes_size (ums-T1abauywl). NoapobHee 0 OyHKUMAX OJ15
BbIYUC/IEHNA pa3MepoB pas/INYHbIX 0OBbLEKTOB rOBOPUTCA B MOAy e
«OpraHmsauyma gaHHbIX».

6. YcTaHOBUTE NapameTp autovacuum B 3Ha4YeHune on (U cépockte
3HauyeHne 3Toro napamerpa komaHgoit RESET), 3atem nonpocute cepeep
nepeunTaTb (paisibl KoOHUrypaumu.



1. OTK/II09YeHHEe aBTOOYHCTKH

=> SELECT pid, backend_start, backend_type
FROM pg_stat_activity

WHERE backend_type = 'autovacuum launcher';
pid | backend_start | backend_type
........ A
175292 | 2022-04-11 23:01:00.605338+03 | autovacuum launcher
(1 row)

=> ALTER SYSTEM SET autovacuum = off;
ALTER SYSTEM
=> SELECT pg_reload_conf();

pg_reload_conf

=> SELECT pid, backend_start, backend_type
FROM pg_stat_activity
WHERE backend_type = 'autovacuum launcher’;

pid | backend_start | backend_type
..... e e

(0 rows)

2. Ba3a maHHBIX, TAa0/JIHIIA U HHIEKC

Co3znaeM 6a3dy MaHHBIX, TAGIUIY U UHAEKC:

=> CREATE DATABASE admin_maintenance;

CREATE DATABASE

=> \c admin_maintenance

You are now connected to database "admin_maintenance" as user "student".
=> CREATE TABLE t(n numeric);

CREATE TABLE

=> CREATE INDEX t_n on t(n);

CREATE INDEX

BcTaBiisieM CTPOKH:

=> INSERT INTO t SELECT random() FROM generate_series(1,100000);

INSERT 0 100000

[1st yno6GCTBa 3aMKUCEBAEM 3allpoC, BEIYHUCIISIONMN pa3Mep TablIuIbl ¥ HHAEKCA, B IEPEMEHHYIO psql:

=> \set SIZE 'SELECT pg_size_pretty(pg_table_size(''t'')) table_size, pg_size_pretty(pg_indexes_size(''t'')) index_size\\g (footer=off)'

=> :SIZE

table _size | index_size
............ e
4360 kB | 4320 kB

3. A3MeHeHHe CTPOK 0e3 OYHCTKH

=> UPDATE t SET n=n WHERE n < 0.5;

UPDATE 49745

=> :SIZE

table _size | index_size
............ e
6512 kB | 6464 kB

=> UPDATE t SET n=n WHERE n < 0.5;

UPDATE 49745

=> :SIZE

table _size | index_size
............ e
8664 kB | 7664 kB

=> UPDATE t SET n=n WHERE n < 0.5;

UPDATE 49745



=> :SIZE

table _size | index_size

Pa3Mep TaGHI/IHH U MHOEeKCa IIOCTOAHHO pacTeT.
4. TToj1Has1i OYHCTKaA

=> VACUUM FULL t;
VACUUM
=> :SIZE
table _size | index_size
4336 kB | 3104 kB

Pa3Mep TaGnULBl IPAKTUYECKU BEPHYJICS K Ha4alIbHOMY, HHOEKC CTal KOMIIAKTHee (IIOCTPOUTH HHAEKC 110 GOJIBIIOMY 06beMY HaHHEIX 3G dEKTUBHEE,
4eM [00aBJIsATh 9TH [aHHbIe K HHIEKCY ITIOCTPOYHO).

5. A3MeHeHHe CTPOK C OYHCTKOM

=> UPDATE t SET n=n WHERE n < 0.5;
UPDATE 49745
=> VACUUM t;
VACUUM
=> :SIZE
table _size | index_size

6520 kB | 4640 kB

=> UPDATE t SET n=n WHERE n < 0.5;
UPDATE 49745
=> VACUUM t;
VACUUM
=> :SIZE
table _size | index_size

6520 kB | 4640 kB

=> UPDATE t SET n=n WHERE n < 0.5;
UPDATE 49745
=> VACUUM t;
VACUUM
=> :SIZE
table _size | index_size

6520 kB | 4640 kB

Pa3mep yBenu4uics oguH pas u 3aTeM CTa6I/IHI/I31/IpOBaJ'IC$I.
TIpuMep mOKa3BIBAEeT, YTO yoaleHue (M u3MeHeHue) 60J1bII0r0 06beMa JAaHHEBIX 10 BO3MOXKHOCTH clenyeT pa3neuTh Ha HECKOJIBKO TPaH3aKIui. OTO

TI03BOJIUT @aBTOMATHYECKOM OYHCTKE CBOEBPEMEHHO yNassiTh HEHYXKHEIE BEPCUU CTPOK, YTO IIO3BOJIUT u3bexaTh Ype3MepPHOTo pa3pacCTaHusA TaOJIHIIBL.

6. BocctaHaB/IHBaeM aBTOOYHCTKY

=> ALTER SYSTEM RESET autovacuum;
ALTER SYSTEM
=> SELECT pg_reload_conf();

pg_reload_conf



