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OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPexXAeHUA 1 YObITKKX, BK/IOYas NoTepto A40X04a, HAHECEHHbIe
NPSAMbIM UN HENPAMBIM, CleunasibHbIM UK CyYaiHbIM UCMO/Ib30BaHMEM
MaTtepuasnioB kypca. KomnaHus Postgres Professional He npegocTtasnser
Kakux-1mbo rapaHTuii Ha matepuasibl Kypca. MaTtepuasnbl Kypca
NPeaocTaB/STCA HA OCHOBE MPUHLUMNA «KakK eCTb» 1 KoMnaHua Postgres
Professional He 06s3aHa nNpeAoCcTaBNATb COMPOBOXAEHME, NMOALEPXKKY,
06GHOB/IEHNSA, pacLUMPEHNA N U3MEHEHNS.
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3ajjaun1, TpeOyroIIre MepruoJHUIeCKOr0 BhITIOTHEHHS
OuucTKa U aHaIn3
Pa3pacranue Tab/vI] ¥ MHIEKCOB

ITonHast ourcTKa U rnepecrpoeHre MHAEKCOB
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OumncTKa CTpaHUL OT UCTOPUYECKHX NdHHBIX,
KOTODHBIE O6p&3y}OTCH N3-3d MHOI'OBEDCHMOHHOCTHU

nus3 Ta6J'II/II_I BBIUMIAOTCA MEPTBbBIE€ BEPCHUU CTPOK
W3 MHAEKCOB BbIYHILIAKOTCA 3dIIMCH, CChI/IaOIHUECS Ha MepPTBbI€ BepCUH

MexaHn3M MHOTOBEPCUOHHOCTU NO3BOISIET 3EKTUBHO peann3oBaTh
M30/IALMIO0 HA OCHOBE CHUMKOB, HO B pe3ynbTare B TabNMUHbIX CTpaHMLax
Hakan/MBatoTCsa cTapble BEPCUN CTPOK, a B CTPaHMLAX MHAEKCOB — CCbIKM
Ha 3Tu Bepcuun. Kakoe-To BpeMsi UCTOPUYECKUE BEPCUM HYXXHbI, YTOObI
TpaH3akUumM MOrnn pabotaTb CO CBOUMW CHUMKaMu flaHHbIX. Ho co
BPEMEHEM He OCTaeTCs HM OAHOr0 CHUMKA [aHHbIX, KOTOpOMY TpeboBasiach
6bl CTapas BEpCUs CTPOKW; Takas BEPCUS Ha3bIBAETCSt «MEPTBOW».

Mpoueaypa OUNCTKN BblUULLAET MEPTBbIE BEPCUMN CTPOK U3 TaBNNUHBIX
CTPaHWL, N HEHYXHbIE UHAEKCHbIE 3aMnnCK, KOTOPbIE CCbINA/IUCh HA Takme
BEpCUN.

Ecnv cBOEBPEMEHHO He BblUMLLATb NCTOPUYECKUE AaHHble, TabNuLbl 1
MHAEKCbI BY1yT HEKOHTPONMPYEMO Pa3pacTaTbCsl U MOUCK B HUX aKTyaslbHbIX
BEPCUI CTPOK ByaeT 3amMeanaTbCs.

https://postgrespro.ru/docs/postgresql/13/routine-vacuuming
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OG6HOB/IeHre KapThl BUIUMOCTH

OTMEUdET CTPdHHLIbI, HAa KOTOPLIX BCE€ BEPCHH CTPOK BHIHBI BO BCEX CHUMKAX

WCTI0/IB3YeTCs [J151 ONTUMHM3aLMU paboThl MpoLiecca OUMCTKA
Y YCKOPEeHUsI UH/IEKCHOTO OCTyIa

CYIIIeCTBYeT TOIBKO /ISl TaOJTHL]

Kpome aToil rnaBHOin 3aga4u, npoueaypa ounctka 6epet Ha cebsa u apyrue
3aZla4un No nogaepkaHuo paboTocnocobHoCTM ak3emnagpa. OumcTka
0BOHOBNAET KapTy BUAUMOCTU N KapTy CBOOOAHOrO NpocTpaHcTBa. 310
cnyxebHasa nHgopmalms, KoTopasi XpaHUTCA BMeCcTe C OCHOBHbIMU
OaHHbIMU.

B KapTe BuaMMOCTN OTMEeYEeHbl CTPaHWUbI, KOTOPbIE coAepXaT TOJ/IbKO
aKTyaJibHble BEPCUN CTPOK, BUANMbIE BO BCEX CHUMKaxX AaHHbIX. IHbIMK
c/sioBaMu, 3TO CTPpaHuLUbl, KOTOPbIE AaBHO HE N3SMEHATNCb N yCNenn
NO/THOCTbLHO OYUCTUTBLCA OT HEAKTYa/1IbHbIX BGpCI/II7I.

KapTa BuanMOCT/ NPUMEHSIETCS:

« [Ins oNTUMM3aLUN OUYNCTKM.
B OTMeUeHHble CTPaHULbl OUMNCTKE He HaA0 3arnsablBaTb — B HUX He
MOXET ObITb MEPTBbIX BEPCUIA.

» [N yCKOpeHus A0CTyna TONbKO N0 UHAEKCY.
NHhopmaLusi 0 BEPCUOHHOCTU XPaHUTCS TOMbKO ANs Tabnul, HO He Ans
NHAEKCcOoB (NO3TOMY Y UHAEKCOB He OblBAeT KapTbl BUAMMOCTK). Monyums
13 UHAEKCA CCbI/IKY Ha BEPCUIO CTPOKU, HY)XXHO MPOYNTaTb Tab/IMYHYHO
CTpaHuLy, YTOObl NPOBEPUTL €e BMAMMOCTb. HO ecnn B caMoM MHAEeKce
yXXe eCTb BCE HYXHble CTONGLbI, U MPU 3TOM CTPaHULLA OTMeYeHa B KapTe
BUANUMOCTU, TO 06paLLEHNS K Tab/MLe MOXHO 136exaTb.

Ecnn He 06HOB/IATL KapTy BUAMMOCTU, MHAEKCHbIA AOCTYyn 6yaeT paboTtaTb
MeHee adpdhekTBHO. bonee nogpobHO 06 3TOM pacckasbliBaeTcs B Kypce
QPT «OnTmMmn3ayma 3anpocoB».
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OO6HoB/IeHHE KapThl CBOOOHOTO TIPOCTpaHCTBa

oTMeuaeT CBOOOJHOEe TIPOCTPAHCTBO B CTPAHUIIAX MTOCJIe OUHCTKU
WCTIO/TB3YeTCsI PU BCTaBKe HOBBIX BEPCHM CTPOK
CYIIIeCTBYeT U [ijist Tab/IuLI, U [I71s1 UH/IEKCOB

B kapTe cBO60AHOr0 NPOCTPaHCTBA OTMEUYEHO Ha/lMume NycToro mecTa
BHYTPW CTPaHMUL, STO MECTO NOCTOSIHHO MEHSIETCS: NPY A06aBEHUN HOBbIX
BEPCUli CTPOK OHO YMEHbLLAETCS, NPU OYUCTKE — YBE/TMUMBAETCS.

KapTa ncnonb3yeTcsi Npy BCTaBKe HOBbIX BEPCUIA CTPOK, YTOObI GbICTPO
HaTN NOAXOASILLY0 CTPaHWLY, Ha KOTOPYI NMOMECTATCS A06aB/sieMble
[laHHble. [1Na yCKOpeHMs noucka kapta cBO60HOro NpocTpaHCTBa UMEET
C/TOXHYI0 APEBOBUAHYIO CTPYKTYPY.

KapTa cBO60HOTO NPOCTPAHCTBA MOXET CyLLECTBOBATb W A/18 UH/EKCOB.
Ho, NOCKONbKY MHAEKCHAsi 3aMUChb BCTABNSIETCS B CTPOro onpeaeneHHoe
MECTO MHAEKCA, B KAPTE OTMEeYatoTCsl TO/IbKO NyCTble CTPaHULIbI,
06pa3oBaBLUMECS NPU yAAIEHUMN N3 HUX BCEX 3anuceil. Takne cTpaHulpbl
MCK/THOYatoTCS U3 UHAEKCHON CTPYKTYPbI U NPY HEOOBXOAMMOCTH
noAKNoyaTCca 3aTeM B NoaxoAsiiiee MecTo nHaekca.
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OOHOBJ/IeHMEe CTaTUCTHUKU

VCII0/Ib3YeTCsl ONITUMU3aTOPOM 3alipoCOB
BBIUKC/ISIETCSI Ha OCHOBE CJTy4aifHOUN BBHIOOPKH

[na paboTtbl onTMMU3aTopa 3arnpocoB Heobxoanma cTaTucTuyeckas
NHpopMauna («CTaTUCTUKa») O AAaHHbIX, Takas Kak KONmMyecTBO CTPOK
B Tabnuuax n pacnpegeneHne gaHHbolx B ctonibuax. Co0op cTtatncTnkm
Ha3blBAETCHA aHa/IN30M.

[na aHanunsa 3 Tabnmupbl YATaeTca cryyanHasn Bbloopka AaHHbIX
onpeaeneHHoro pasmepa. ATo0 NO3BOIAET OGbICTPO cobparb MHJIOpPMAaLMIO
Aaxe No o4YeHb 60/bWNM Tabnnuam. Pesynbsrar nosiyyaeTcs He TOUHbIN,

HO 3TOro 1 He TpebyeTcs. B ntobom criyvyae AaHHble BCce BpeMs U3MEHSIOTCS
N NOCTOSIHHO NOAAEPXMBaTb aGCONOTHO TOUHYH CTATUCTUKY HEBO3MOXXHO.
Joctarto4Ho, 4UToObl OHA NepuoanYeckn 06HOBIANACH U HE CTTIULLKOM CUbHO
oT/IMyanach OT AeNCTBUTENIbHOCTM.

Ecnn He 06HOB/IATL CTATUCTUKY, OHA NepecTaHeT COOTBETCTBOBATL
peasibHbIM AaHHbIM U ONTUMN3ATOP CTAHET CTPOUTb MI0XUe MNaHbl
BbINO/IHEHUA. V13-3@ 3TOr0 3anpochkl MOryT Ha4yaTb BbINOMHATLCSA Ha MNOPSAKM
MealeHHee, YeM MOrnu Bbl.
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3aMopo3Ka

Tipe/IoTBpalljeHre TOC/IeCTBUM repernonHeHust 32-0UTHOTo
CueTUMKA TPaH3aKI[Ui

Kak y>xe rosopunocb, PostgreSQL ynopsaaounsaeT cobbITUS C MOMOLLbLO
HOMEpPOB TpaH3akuuii. Mo cyeTunk oTBeaeHo 32 6uta n paHo Uan No3gHo
OH nepenosiHnTCcA. Ho ecnu cuyetumk c6pocmnTcs B HOJMb, TO
YNopsiAO4YEHHOCTb TPaH3akKuMii HapyLLINTCS.

[Mo3TOMYy NPOCTPaHCTBO HOMEPOB 3aKO/bLOBAHO: AJ18 /II060 TpaH3akuum
NMoOsI0BMHA HOMEPOB MPOTUB HYaCOBOW CTPESIKA HAXoAUTCA B MPOLLJIOM,
a apyras nonosuHa — B 6ygyLuem.

Jl0CTaTOUYHO CTapble BEPCUM CTPOK AO0/MKHbI MOMeYaTbCs Kak
«3aMOPOXXEHHbIe». Takoi NPU3HaK roBOPUT O TOM, YTO BEPCUSA CTPOKM
NosiBUMach Tak AaBHO, YTO HOMEpP CO3AaBLLEN ee TpaH3akKLUun 6osbLLe He
MMEET 3HAUYEHUSI U ero MOXHO UCMOJIb30BaTh NOBTOPHO.

[nst TOro 4To6bLI HE NPOCMATPUBATL NIULLIHWE CTPaHULbI, B KAPTY BUANMOCTY
[l06aBeH 6UT, OTMeYatoLWKiA Te CTPaHWLIbl, Ha KOTOPbIX BCe BEepPCUn CTPOK
y>Xe 3aMOPOXEHbI.

ECnv He BbINO/HATL 3aMOPO3KY CBOEBPEMEHHO, CEPBEP HE CMOXET
BbIIE€NNTb OYEPEAHON HOMEP TPAH3aKUMKN. DTO aBapuiiHas cuTyaums:
cepBep OCTAHOBUTCS, BCE He3aBepLUEHHbIe TpaH3akuuyu ob6opsyTcs. Mocne
3TOro aIMMHNCTPATOP AO/MKEH ByAeT BPyUHYIO CTapToBaTh CepBep U
BbINO/THATL 3aMOPO3KY,.
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ABTOMAaTHyeckass ouncTKa Pos}gres

PostgreSQL
Autovacuum launcher sostmaster

(hoHOBBIN TpoLiecc [

MePUOJUUECKH 3aITyCKaeT
pabourie Mporecch :

backend ﬂ autovacuum
¢ooHOB

ble Npguecch

Autovacuum worker

ob6uasn namaTb ‘

( )
L

OUHIIAeT TabJHL[BI ‘
OT/Je/IbHOM 0a3bl JaHHBIX,
Tpebyrorre 06paboTKH

ocC

BbINO/IHEHNE BCEX ONUCAHHbIX BbILLIE NEPUOAMYECKMX 3a4a4 06CyXMBaHWS
6epeT Ha cebs (POHOBBLIN Npouecc aBToouncTku (autovacuum). OH
ANHaAMUYeCKN pearmpyeT Ha 4acToTy OOHOB/EHUA TabnuL: YEM aKTUBHEMN
N3MEHeHus, TeM Yalle Tabnmua byaeTt obpabarbiBaTbCS.

B cucTeme NOCTOSIHHO NPUCYTCTBYET Npouecc autovacuum launcher,
KOTOPbIA NaHNPyeT paboTy OYUCTKM 1 3anycKaeT HeEOOX0AMMOE YMCNO
paboumx npoLeccoB autovacuum worker, paboTatoLimx napasnnensHo.

OuuncTka paboTaeT NoCTpaHN4YHO, He NPUBOAS K B6/TOKMPOBKAM ApYruxX
TpaH3aKUUiA, XOTS1 U CO3Aa€ET, KOHEYHO, Harpy3Ky Ha nogcucteMy Beoaa-
BbIBOAA.

ABTOMAaTUYeCKasi O4NCTKa NepecTaHeT paboTaTb NPU OTK/IIOUYEHUN NHOGOTO0
n3 ABYX NapamMeTpoB autovacuum wnu track_counts. MOXeT OLIMGOYHO
MoKa3aTbCs, UTO OTK/IIOUYEHNE CMOCOBHO YBEINUYNTL NPOU3BOANTENBHOCTb
CUCTEMbI 3a CUET UCK/THUEHUA «/TULLHUX» Onepauuii BBoAa-BbIBOAA.

Ha camoM fene oTkas OT O4MCTKM BNeYyeT 3a coboii nocneacTsus,
onu1caHHbIe Bbille: HEKOHTPO/IMPYEMOE paspacTaHue goaiinios, 3ameasieHne
3anpocoB U pPUCK aBapuinHOI 0OCTaHOBKM cepBepa. B KOHEUHOM uTore aTo
NPUBEAET K NOMHOMY Napasindyy CUCTEMBbI.

ABTOOYMCTKa O0/MKHA paboTtaTb. OHa HacTpanBaeTcs 60/1bLINM
KOIMYEeCTBOM KOH(PpUIypaLMOHHbIX NapamMeTpoB; 3Ta HaCTporiKa AeTa/lbHO
o6cyxpaetcs B kypce DBA2 «HacTpoika 1 MOHUTOPUHT».



3anycK Bpy4HYHo

Ouunctka

VACUUM [Tabnuya, ...]
VACUUM

$ vacuumdb

Ananus

ANALYZE
$ vacuumdb --analyze-only

OuucTKa U aHa/Inu3

VACUUM ANALYZE
$ vacuumdb --analyze
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Posygres

OYHCTKA OT/e/TbHBIX TabHI]
OuunCTKa Bceit B/]

obepTKa 1151 Hcrosib3oBaHus B OC

Mpn H€O6XO,EI,I/IMOCTI/I O4YNCTKY N aHaUTN3 MOXHO 3alyCKaTb BPYYHYIO.

[nsa atoro cnyxart komaHgbl VACUUM (Tonbko ounctka), ANALYZE (Tonbko

aHanua), a Takke VACUUM ANALYZE (1 ouncTtka, n aHanms).

ABTOOUYMCTKA OT/IMHAETCA OT 3arnycka O4MCTKM 1 aHa/m3a no pacnmncaHuto
TeM, YTO pearnpyeTt Ha aKTUBHOCTb M3MEHEHUS AaHHbIX. CINLWKOM YacTbli
3anyck No pacnvcaHmio Co34acT HEHYXXHYIO Harpy3ky Ha cuctemy. Ecnv xe
3anyckaTb O4MCTKY peako, Npu 60/1bLOoM 06beMe U3MEHEHUI thaliibl MOTYT

yCneTb CYLLIECTBEHHO BbIpacTh B pasMepax.

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




OuncTKa

Co3pmapuMm Tabiully, B [IEJIsIX 9KCIIePUMEHTa OTKIIIOUMB /IS Hee aBTOMATUYECKYIO OYKUCTKY, YTOOB KOHTPOJIUPOBATE BPpEMsI
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 MHMEKCa yhaneHa onHa 3anuch (1 index row versions were removed).
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OuricTKa He yMeHbllIaeT pa3Mep TabJuI] U UHEKCOB

«AbIPbD» B CTPaHWIaX HMCIIOJIb3YIOTCA /i1 HOBbIX 1dHHBIX,
HO MeCTO He BO3BpdllldeTCA OHEP&HHOHHOﬁ cucreme

[IprurHBI pa3spacTaHus

HeTIpaBU/IbHAst HACTPOMKA aBTOOUHCTKH
MaccoBoe u3MeHeHHe JaHHbIX
JIONTHe TpaH3aKLWn

HeratuBHOe B/IMssHUE

repepacxoz MeCTa Ha JHUCKe
3ameiyieHure 1roc/jieoBaTe/IbHOTro rIpoCMOTpPa Ta6J'II/IL[
YMeHbIIEeHKEe B(bCDEKTI/IBHOCTI/I HWH/IEKCHOI'O AOCTYyIIa

11

OuuncTka BblUMLLLAET HeaKTyaslbHble BEPCUM CTPOK U3 CTpaHuL,. B cTpaHmyax
obpasyeTcHd cBOOOAHOE NPOCTPAHCTBO, KOTOPOE 3aTeM UCMO/b3YeTCA 4/
pasMeLlLeHns HOBbIX AaHHbIX. HO ocBo60oAMBLLUEECS MECTO He
BO3BpallaeTcs onepaunoHHONn CUCTEME, TO eCTb C TOUKM 3peHus OC
pasmep hanoB AaHHbIX HEe YyMeHbLUAEeTCs.

B cnyvae nHaekcoB (B-aepeBbeB) AE/I0 OCNOXHAETCA TEM, YTO EC/IN HA
CTpaHuLe He XxBaTaeT MecTa A/ Ppa3MeLleHnst UHAEKCHOW 3anucu,
CTpaHuLa pacliennsietca Ha ase. MonyumBLUMECS CTPaHMULbI Y)XXe HUKOrda
He 06beANHAITCS, AaXe eCNn U3 HUX ByayT yaaneHbl BCe MHAEKCHbIe
3anumcu.

Mpy npaBW/bHOI HACTPOIiKe NpoLecca aBTOOUUCTKN dhaiinbl aHHbIX
BblpacTalT Ha HEKOTOPYIO NOCTOSIHHYHO BEINUMHY 3a CHET OOHOBNEHNI
MeX/y 3anyckamMu o4MCTKU. Ho ecnv BbINOMHSAETCS OAHOMOMEHTHOE
n3MeHeHne 60/bLLIOT0 06bema AaHHbIX MU B cUCTEME NPUCYTCTBYIOT
[loNrue TpaHsakuun (yaepXxmeatowme CHUMKA AaHHbIX U He N0o3BoNsoWme
BblUMLLATb HeaKTya lbHble BEPCUN CTPOK), OUMNCTKA HE CMOXET
CBOEBPEMEHHO 0CBOOOXAATbh MecTo. B pesynsrare pa3mep 1abnuu, n
MHAEKCOB MOXET NPoAo/KaTb YBeMunMBaThbCsi.

PaspacTaHue oaiifioB AaHHbIX BEAET He TOSIbKO K Nepepacxoy MecTa Ha
Ancke (B TOM YMCNe U A/1s1 Pe3ePBHbIX KOMWiA), HO U K YXYALLIEHUIO
NPOV3BOANTENIbHOCTM.

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




OneHKa pa3pacTaHusi TaO/JIHI 1 HHIEKCOB

TTOHSITh, HACKOJIBKO KPUTUYHO PA3pOCINCh OOBEKTH U [I0pa JIM IPEeaIpUHIMAaTh PafUKalbHEE MEPhl, MOXKHO PAa3HBIMHA
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 JTUCTOBHIX CTPAHUI] HHAEKCA;
e avg leaf density — 3amosHEHHOCTD JIMCTOBBIX CTPAHMUII;
e leaf fragmentation — xapakTepuctuka GU3NIECKON YIIOPSITOYEeHHOCTU CTPAHUII.

Temneps 0GHOBUM Cpa3y MIOJIOBUHY CTPOK:

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

IMTocMoTpuM Ha TaGIIHUIly 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.
YTOoO6H 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] YBEJIUIUIIOCH.



o)) PROFESSIONAL

[lepecTpoeHne 0ObLEKTOB Posjigres

ITomHag ouncTKa
VACUUM FULL
$ vacuumdb --full
TIOJTHOCTBIO TlepecTpauBaeT Cofiep)KUMoe Tab/nL] U MH/IeKCOB
TIOJTHOCTBIO OJIOKMpYeT paboTy ¢ Tabuieit

[IepecTpoeHure UHEKCOB
REINDEX

repecTpanuBaeT UH/IEKChI

TIOTHOCTBIO OJIOKUpYeT paboTy € UH/IEKCOM
1 6JIOKUpYeT U3MeHeHHe TaOJIUI[bI
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[Nsi TOro YTo6blI YMEHBLLUNTL PU3NYECKNIA pasMep PaspoCLLMXCS TabuL, 1
MHAEKCOB, TPEBYeTCs Mo/IHasi oHuCmKa.

KomaHga VACUUM FULL nonHOCTLIO nepe3anncbiBaeT coaepxmmoe
Tabnvubl N ee MHAEKCOB, MUHUMN3NPYA 3aHMMaemMoe MecTo. OfHako aToT
npouecc TpebyeT UCK/TIUNTENbHON B/TOKMPOBKM TabnnLbl N NO3TOMY He
MOXET BbINONHATLCA NapasesibHo C APYTMMU TPaH3aKUUAMMU.

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

MOXHO NepecTpouTb TONILKO UHAEKC UM HECKOJIbKO MHOEKCOB, He Tporas
Tabnuuy. 3710 BbINoNHAeTca komaHao REINDEX. OHa ycTaHaBnuBaeT
610KMPOBKY Ha 3anuch B Tabnnuy (YTeHWe AOCTYMHO), MO3TOMY TpaH3akuuu,
NbiTaloWMecs NsMeHnTb Tabnuuy, 6yayT 3ab/10KMPOBaHbI.

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

Ecnun npogomknTensHasa NckNiumMTensHas 6/10KMpoBKa HexenarenbHa,
MOXHO pacCcMOTPETb CTOPOHHEE paclunpeHne pg_repack
https://github.com/reorg/pg_repack, no3sosnstoLLee BbINOHUTL
nepecTpoeHne Tabnuubl N ee NHAEKCOB «Ha NETY».




o)) PROFESSIONAL

[lepecTpoeHne 0ObLEKTOB Posjigres

Hebsokupytoliiee TiepecTpoeHre HHIEKCOB
REINDEX ... CONCURRENTLY
riepecTpavBaeT UH/EKChI, He OJIOKUPYs U3MeHeHHe TabIUL[bl
BBITIO/THSAETCS JOJIbLIEe U MOXKeT 3aBepIIMThLCS HeylaqyHo
He TpaH3aKLMOHHO

He pa6OTEIET AJI1 CUCTEMHBIX MHAEKCOB
He pa6OTaET AJ1d UTHAEKCOB, CBA3dHHBIX C OrpaHUY€HUAMU-HUCK/IFOUEHUAMUA
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HaunHas ¢ 12-1 Bepcuun, komaHga REINDEX c¢ ykazaHnem
CONCURRENTLY paboTtaeT 6e3 610kMpOBKM Tabnumupbl Ha 3annucb. OgHako
Heb1oKMpYyoLLLee NepecTpoeHne BbINONHAETCA A0/bLUE U MOXET
3aBepLNTLCA Heyaa4vHo (13-3a B3aMMOO/TOKMPOBOK) — B TaKOM Criyvae
NHOEKC NoTpebyeTca eLle pas3 NepecTpouThb.

Y Heb6NoKMpYoLEero NnepecTpoeHns NHAEKCOB ecTb pAg, orpaHnYeHunin. Takas
onepauus He MOXET BbINOSTHATLCA BHYTPU TpaH3akunn. B HeGnokupyowem

pexnmMme Henb3sa NepecTponTb CUCTEMHbIE UHAEKCHI U UHOEKCHI, CBA3aHHbIE

C orpaHnyeHuamMn-ncknrodeHmsamm (EXCLUDE).



IlepecTpoeHne 00BEKTOB

[I7s1 mepecTpoeHus: UHAEKCOB ynoOHO ucrnonb3oBaTh KoManny REINDEX ¢ ykazanuem CONCURRENTLY. 9to no3BonseT He
oCTaHaBIUBaTh PabOTy CUCTEMEI Ha BPEMS IIEPECTPOEHUS.

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

=> 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 61I0KUpYeT 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 HaKarjIMBarOTCsl, TI03TOMY HeoOXoAarMa
repyuoAuyecKasi OUMCTKa

[Iporieypa OUMCTKH pelliaeT MHOTO APYTUX 3ajiau:

00HOB/IEHHE KapT BUAMMOCTU U CBOOOJHOTO NIPOCTPaHCTBA
cOOp CTaTUCTHUKY [Iisl TUIAHUPOBIIMKA
3aMOpO3Ka CTapbIX BepPCUM CTPOK

ABTOOUMCTKA [I0/DKHA paboTarh, HO TpeOyeT HACTPONKU

[Tpu pa3pacTaHuy MOXKeT TTOTpeboBaThCs MOJTHAsi OUKMCTKA
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o)) PROFESSIONAL

[1pakTnKa Pos{gres

1.  OTK/IHOUNTE TIPOLIECC aBTOOUMCTKH U yOeIuTeCh, YTo OH
He paboTaer.
2. B HoBoI1 6a3e JaHHBIX CO3/jaiiTe TaOMULY C OHUM UMCJIOBBIM

CTO/I0LIOM 1 MH/IeKC 10 3Toi Tabnuiie. BcTaBbTe B Tabnmuiyy
100 000 cygaiiHbIX UKCe.

3. HeckosbKo pa3 u3MeHUTe IOJIOBUHY CTPOK Tab/IUIIbI,
KOHTPO/IMPYSI Ha KaXK/[OM I11are pa3mep TaO/IULIbl ¥ MHAEKCa.

BrIrioiHUTE TIO/IHYHO OUKCTKY.

5. IloBropurte nyHKT 4, BbI3bIBas MOC/Ie KaXKA0TO U3MEHeHUs
00bIUHYI0 0UMCTKY. CpaBHUTE pe3y/bTaThl.

6. BxkirourTe 1poLecc aBTOOYMCTKH.
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1. YcTaHoBUTE NapameTp autovacuum B 3HadeHue off n nonpocuTte cepsep
nepeunTaTb (paisibl KOHUrypaumu.

3. VicnonbayinTe doyHKUMN pg_table_size(ums-Tabavub) v
pg_indexes_size (ums-Tabauysl). NoapobHee 0 YyHKUMAX A1
BbIYMC/IEHNA pa3MepoB pas/INYHbIX 0ObEKTOB rOBOPUTCA B MOAy/1e
«OpraHmsauua gaHHbIX».

6. YcTaHOBUTE NMapameTp autovacuum B 3HayeHune on (Unm cépockte
3HayeHune 3Toro napamerpa komaHgoit RESET), 3atem nonpocute cepeep
nepeunTaTb (paisibl KOHUrypaumu.



1. OTK/II09YeHHE aBTOOYHCTKH

=> SELECT pid, backend_start, backend_type
FROM pg_stat_activity

WHERE backend_type = 'autovacuum launcher’;
pid | backend_start | backend_type
....... R
28797 | 2022-12-20 11:30:24.358819+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 e

(0 rows)

2. Ba3a maHHBIX, TAa0/JIHIIA U HHIEKC

Co3znaeM 6a3y 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

[71st yno6GCTBa 3aMUCEBAEM 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 | 4336 kB

3. A3MeHeHHe CTPOK 0e3 OYHCTKH

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

UPDATE 49988

=> :SIZE

table _size | index_size
............ e
6520 kB | 6416 kB

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

UPDATE 49988

=> :SIZE

table _size | index_size
............ e
8680 kB | 8368 kB

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

UPDATE 49988



=> :SIZE

table _size | index_size

Pa3Mep TaGHI/IHH U MHOEeKCa IIOCTOAHHO pacCTeT.
4. TTojTHas1i OYHCTKaA

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

Pa3Mep TaGnULEl IPAKTUYECKH BEPHYJICS K Ha4alIbHOMY, HHOEKC CTal KOMIIAKTHee (IIOCTPOUTH MHAEKC 110 GOJIBIIOMY 06bEMY HAHHEIX 3G dEKTUBHEE,
4eM [00aBIsATh 9TH [aHHbIe K HHIEKCY ITIOCTPOYHO).

5. A3MeHeHHe CTPOK C OYHCTKOM

=> UPDATE t SET n=n WHERE n < 0.5;
UPDATE 49988
=> VACUUM t;
VACUUM
=> :SIZE
table _size | index_size

6528 kB | 4648 kB

=> UPDATE t SET n=n WHERE n < 0.5;
UPDATE 49988
=> VACUUM t;
VACUUM
=> :SIZE
table _size | index_size

6528 kB | 4648 kB

=> UPDATE t SET n=n WHERE n < 0.5;
UPDATE 49988
=> VACUUM t;
VACUUM
=> :SIZE
table _size | index_size

6528 kB | 4648 kB

Pa3mep yBenu4uics oguH pas u 3aTeM CTa6I/IHI/I31/IpOBaJ'IC$I.
TIpuMep mOKa3BIBaeT, YTO yaaleHue (M u3MeHeHue) 60J1bII0r0 06beMa JAaHHEBIX 10 BO3MOXKHOCTH clenyeT pa3nesnuTh Ha HECKOJIBKO TPaH3aKIul. OTO

TI03BOJIUT @aBTOMATHYECKOM OYHCTKE CBOEBPEMEHHO yNassiTh HEHYXKHEIE BEPCUHU CTPOK, YTO IIO3BOJIUT u3bexaTh Ype3MepPHOTo pa3pacCTaHUusA TaOJIHIIBL.

6. BoccTaHaB/IHBaeM aBTOOYHCTKY

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

pg_reload_conf



