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OuuncTka Posigres

BrinonHserca komaHgou VACUUM
OI—II/IIHEIET HEHy)KHbIe BepCI/II/I CTpOK B Ta6JII/IquIX CTpaHI/II_IaX
(mpormyckasi CTpaHUIbl, y>Ke OTMeueHHbIe B KapTe BUAUMOCTH)
OqI/ILL[aeT I/IH,II[EKCHBIE 3dI1ncy, CCbIJ‘Ia}OLL[I/IECH Ha O‘H/ILL[EHHBIe BepCI/II/I CTpOK
OOHOBJIsIET KapThl BUJUMOCTH U CBODOZHOTO MPOCTPAHCTBA

OO6bIYHO paboTaeT B aBTOMaTHUECKOM peKrUMe

yactoTa 06pabOTKY 3aBUCUT OT UHTEHCHMBHOCTU U3MEHEHHH B Tab/uie
riporjecckl autovacuum launcher u autovacuum worker

Kak Mbl y)xe 3Haem, Ansa peanmsaymm MHOrOBEPCUOHHOCTY B Tabnuue
HakanMBalTCs UCTOPUYECKME BEPCUM CTPOK, a B MHAEKCAX — CCbIIKN Ha
Takue UcTopuyeckme sepcun. Koraa Bepcusi CTPOKN yXOOUT 38 «TOPU30HT»
6a3bl AaHHbIX, €e MOXHO yaa/nTb, 0CBOOOXAasA MeCcTo A1 APYrnX BEPCUIA.

OuwucTka, BbinonHAemas komaHgon VACUUM, obpabaTbiBaeT BClo Tabnumuy,
BK/IOUasi BCE CO3[aHHbIe Ha Hell HAEKCHI. [pn 3TOM yAaNAaTCA U
HEHYXXHbl€ BEPCUMN CTPOK, M yKa3aTeNn Ha HUX B Hauyane cTpaHuLbl.

O6bI4YHO OUYMCTKa 3anycKaeTcs He BpPY4YHyto, a paboTaeT B aBToMaTn4yeckom
pexumMme B 3aBUCMMOCTU OT KOIMYECTBA M3MEHEHMWI B Tabnmuax. Uem vaule
N3MEHSAIOTCA CTPOKM, TEM Yallle aBTOOUYMCTKa obpabarbiBaeT Tabnmuy n ee
NHOEKCHI.

[Mpv BK/IIOYEHHOW aBTOOUMCTKE B CUCTEME BCerga npucyTcTBYET npolecc
autovacuum launcher, KoTopbIii 3aHMMaETCs NAaHNPOBaHNEM PabOoThI.
PeanbHy0 OUMCTKY BbINOMHAKT npoLlecchkl autovacuum worker, HeCKO/1bKO
9K3eMM/ISPOB KOTOPbIX MOryT paboTaTtb napasisiesbHo.

BaxkHO, 4TOObI MPOLLeCC aBTOOUUCTKM Obl1 NpaBu/IbHO HACTPoeH. Kak aTo
Aenaetcs, paccmarpuBaeTca B Kypce DBA2 «AgMUHUCTpUpoBaHue
PostgreSQL. HacTpoiika n MOHUTOPUHI». Ecnin aBToOOUNCTKA He byaeT
cpabaTbiBaTb BOBpeMs, Tabnnubl 6yayT paspactarscd B pasmepax. Kpome
TOro, BaXXHO, YTOObI B CUCTEME, B KOTOPOI AaHHble aKTUBHO M3MEHSAIOTCS
(OLTP), He 6bI10 ANMMHHBIX TPAH3aKUWUIA, yaepXUBatoLMX ropu3oHT 6a3bl
AAaHHbIX 1 MeLlatLWmnX O4YNCTKE.

https://postgrespro.ru/docs/postgresqgl/12/sgl-vacuum
https://postgrespro.ru/docs/postgresgl/12/routine-vacuuming




[pumep

0.1
0.2)
0.3)

PaccmoTpum npumep.

ctid KoY

(0,2) | BAR

(0,3) | BAZ

0,2) FOO
xmin xmax [laHHble
100 ., 101 ,  42,FOO
101 ,,| 102 ,  42,BAR
102 ,| 0 | 42BAZ

o)) PROFESSIONAL

Posygres

Ha pucyHKe npuBeaeHa cuTyauus 0 O4MCTKU. B TabnnuHOl cTpaHuLe Tpu
BEPCUWN OAHOWN CTPOKU. [IB€ U3 HUX HeaKTyaslbHbl, HE BUAHbI HA B OHOM
CHUMKE 1 MOTYT ObITb YAaneHbl.

B MHAEKCe eCTb TPY CCbINIKM HAa Kadkayto U3 BEePCUiA CTPOKM.
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da3a OUYMCTKN MHOEKCOB Pos{gres

ctid K/TtoY
TpelyeTcs MoyTHoe
CKaHMPOBaHKE BCEX WH/IEKCOB,
03) | BAZ P HA
CO3[aHHBIX Ha Tab/HLIe
Xxmin Xmax OaHHble
(0,1) 100 101 42,FOO
(0,2) 101 102 ., 42 BAR
0,3) 102 | 0 | 42,BAZ

OuuncTtka obpabarbiBaeT faHHble NOCTPaHMYHO. Tabnuua npyu aToM MOXeT
MCNoNb30BaTbCA 0ObIYHBIM 00Pa30oM U OIS YTEHUSA, U ANA N3MEHEHUS
(oAHaKo 04HOBPEMEHHOE BbINOIHEHME A/151 TabMMLbl TaKUX KOMaHL, Kak
CREATE INDEX, ALTER TABLE u gp. 6yaet HeBO3MOXHO — nogpobHee
cM. Temy «OB630p 61OKMPOBOK).

CHauana Tabnuua ckaHupyeTcs B nomckax Bepcuii CTPOK, KOTOpble MOXHO
OUMCTUTBL. A1 3TOrO (C NOMOLLbIO KapTbl BUAMMOCTM) YMTAOTCS TOMBKO Te
CTPaHULIbl, B KOTOPbIX NPOUCXOAM/IA Kakasi-TO aKTUBHOCTb.
NaeHTUdUKaToPbl OUNLLLIAEMbIX CTPOK 3arnoMUHaoTCS.

3areM HaumHaeTcs ha3a OUNCTKN UHAEKCOB. Kaxoblli U3 UHAEKCOB,
CO3AaHHbIX Ha Tabnuue Mo/IHOCMbIO CKaHUPyemcsi B NoUcKax 3anuncei,
KOTOPbIE CCbINIATCS HA OuMLLLaEMble BEPCUM CTPOK (3TO eLle OAUH NOBOA He
co3aaBatb NIMWHUX UHAEKCOB!). HaliieHHble MHAEKCHbIE 3anucu
ounLLatoTCS.

Mocne aToli chasbl B MHAEKCE YXKe HET CCbI/TIOK Ha ycTapeBLUve BEpPCUm
CTPOK, HO CaMun BEPCUK CTPOK eLLe NPUCYTCTBYHOT B TabnuLe.
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dasza 0YMCTKN Tabnmubl Pos{gres

ctid K/TtoM
nipu 6o/bIIOM 00BeMe
ouulilaeMbIX IaHHBIX
©03)| BAZ - A
noTpebyeTcsi MOBTOPUTh
BeCh MPOLIECC HECKOIBKO pa3
Xxmin Xmax AaHHble
0,1)
(0,2)
0,3) 102 ,| 0 g  42BAZ

3arem BbINosHAeTCA dpaza ouncTkM Tabnmupl. Ha atoil chase Tabnvua cHoBa
CKaHWpYyeTCH, U N3 Hee BbIYNLLLAI0TCA BEPCUN CTPOK C 3aNOMHEHHbIMY paHee
naoeHTudrkaropamu.

Mocne aToi hasbl ycTapeBLUMX BEPCUIN CTPOK HET HN B MHAEKCAX, HU
B Tabnuue.

3ameTum, 4To hasbl OUMCTKN NHAEKCOB U Tab/MLbl MOTYT NooYepeaHo
BbINO/IHATLCA HECKO/IbKO pas3, ec/in He XBaTaeT naMsaTu 418 TOro YToob!
cpasy 3anoMHUTb BCE MAEHTUIMKATOPbI OYMLLLAEMbIX CTPOK. Takoi
cuTyauum ctaparoTcs nsberatb NpaBU/IbHON HACTPOMKOW aBTOOUMCTKMN.

B npouecce ouncTKN TabnmLbl 0GHOBSKOTCA U KapTa BUAUMOCTY (ECNK HA
CTpaHULIE He OCTaeTCs HeaKTyaslbHbIX BEPCUIA CTPOK), U KapTa CBOGOAHOIO
MPOCTPAHCTBA, B KOTOPOW OTpaxaeTcs Hannune cBob6oaHOro Mecta

B CTpPaHULax.



OuncTKa

=> CREATE DATABASE arch_vacuum;

CREATE DATABASE

=> \c arch_vacuum

You are now connected to database "arch vacuum" as user "student".

Co3pganuM TabIuily ¥ 3aIpeTuM AJIs Hee aBTOMAaTH4YeCKyI0 OYUCTKY (YTOOH yIIpaBiIsSTh MOMEHTOM cpabaThIBaHUT).

=> CREATE TABLE t(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
n float

) WITH (autovacuum_enabled = off);

CREATE TABLE

BcTaBisieM B TaGnuIly HEKOTOPOE KONUYECTBO CTPOK:

=> INSERT INTO t(n) SELECT random() FROM generate_series(1,100000);
INSERT 0 100000

=> SELECT pg_size_pretty(pg_relation_size('t'));

pg size pretty

4328 kB
(1 row)

Teneps, 4TOOH! ellle pa3 HAIIOMHUTH IIPO IOHSATHE I'OPU30HTA, OTKPOEM B IPYI'OM CeaHCe TPaH3aKIIUI0 C aKTUBHEIM CHUMKOM
IaHHBIX.

| => \c arch_vacuum

| You are now connected to database "arch vacuum" as user "student".
| => BEGIN ISOLATION LEVEL REPEATABLE READ;

| BEGIN

| => SELECT 1; -- He BaxHO, KaKo# 3ampoc

?column?

Topu30HT Ay1st 6a3bl HAHHBIX OMMPEHEeIsieTCsI STUM CHUMKOM:

=> SELECT backend_xmin
FROM pg_stat_activity
WHERE pid = pg_backend_pid();

backend_xmin

OOHOBUM BC€ CTPOKH TaOIHUIIHL.

=> UPDATE t SET n =n + 1;

UPDATE 100000

Kak u3MeHHUTCsS pa3Mep TabIuIbI?

=> SELECT pg_size_pretty(pg_relation_size('t'));

pg _size pretty

8656 kB
(1 row)

Pa3Mep YBEJIUYUJIICA B [1Ba Pa3a OTHOCUTEJIbPHO HAa4YaJIbHOI'O.



BhINOIHUM Tenepb OYUCTKY U IONPOCHM €€ PAaccKa3aTh O TOM, YTO IPOUCXONUT:
=> VACUUM VERBOSE t;

INFO: vacuuming "public.t"

INFO: index "t pkey" now contains 200000 row versions in 825 pages
DETAIL: 0 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: "t": found 0 removable, 200000 nonremovable row versions in 1082 out of 1082 pages
DETAIL: 100000 dead row versions cannot be removed yet, oldest xmin: 532
There were 0 unused item identifiers.

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

0 pages are entirely empty.

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

VACUUM

OGpaTuTe BHUMaHUE:

200000 nonremovable row versions (Hu ogHa BepPCHUSI CTPOK HE MOXKET OBITh OUHIIEHA),
100000 dead row version cannot be removed yet (monoBrHa U3 HUX — HeaKTyallbHEIE),
oldest xmin nmoka3elBaeT TEKYIIUN TOPU30HT,

U3 UHAEKCA TaKKe HUYEero He OYUIIEHO.

Teneps 3aBepllIuM NapasljIeIbHYI0 TPaH3aKIHUIo. ..
| => commIT;

| commIT

...A CHOBa BBI3OBEM OYHCTKY.

=> VACUUM VERBOSE t;

INFO: vacuuming "public.t"

INFO: scanned index "t_pkey" to remove 100000 row versions

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

INFO: "t": removed 100000 row versions in 541 pages

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

INFO: index "t pkey" now contains 100000 row versions in 825 pages
DETAIL: 100000 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: "t": found 100000 removable, 100000 nonremovable row versions in 1082 out of 1082 pages
DETAIL: 0O dead row versions cannot be removed yet, oldest xmin: 533
There were 0 unused item identifiers.

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

0 pages are entirely empty.

CPU: user: 0.02 s, system: 0.00 s, elapsed: 0.03 s.

VACUUM

Ternepsb OYUIIEHE BCE HEAKTyaJIbHBIe BEPCUU CTPOK U yKa3aTellM Ha HUX U3 MHAEKCa. A 94TO C pa3MepoM TabIUIb?
=> SELECT pg_size_pretty(pg_relation_size('t'));

pg size pretty

8656 kB
(1 row)

OH He U3MEHUJICS, IIOCKOJIFKY BCe CBOGOHOE MEeCTO HaXOOUTCS BHYTPHU CTPAHUIl — OHO He BO3BPAIlaeTCsI OllePalioOHHOM
cucreMe, HO OyZieT UCIIONIb30BAHO [JIS pa3MeIleHus HOBBIX BePCUH CTPOK.
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AHanus Posy{gres

Brimonnsiercst KomaHgon ANALYZE

cobupaeT CTaTUCTUKY [I/1s1 TI/IAHUPOBIL{HKA
MOJKHO BMECTe C OUUCTKOM KoMaHAolM VACUUM ANALYZE

OO6bIYHO paboTaeT B aBTOMaTHUECKOM peKrMe

BMECTEe C aBTOMaTHUeCKON OUMCTKOMN

Euwle ogHa 3agaya, KOTOpyto 06bIYHO COBMELLAIOT C OYUCTKON, — aHanNus,
TO ecTb CO0p CTATUCTUYECKON MHApOPMaLMK 1A NNaHUPOBLLMKA 3arpoCoB.
AHanunsnpyeTtca YMCcno CTPOK B Tabnuue, pacrnpefeneHne gaHHbIX no
cton6uam n 1. n. bonee nogpo6HO 3TO paccmaTpmBaeTcs B Kypce QPT
«OnTnMM3aunsa 3anpocoB».

BpyuHyto aHann3 BbinonHAeTcs komaHaon ANALYZE (Tonbko aHanus) unim
VACUUM ANALYZE (n ounctka, n aHanns).

OG6bIYHO OYMCTKA 1 aHas/IM3 3arnycKatoTcs He BPYyUHYHo, a paboTatoT BMecTe
B aBTOMAaTMUYECKOM pexume. YacToTa aBToaHa/m3a Takke 3aBUCUT OT
MHTEHCUBHOCTUN U3MEHEHWIA 1 AoNycKaeT TOHKY HACTPOIAKY.

https://postgrespro.ru/docs/postgresqgl/12/sgl-analyze
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[TonHaga o4yncTKa Posigres

[TepecTpauBaeT (haiinbl ¥ Bo3BpalljaeT MecTo (hali/ioBoM cucTemMe
Komanga VACUUM FULL

TIOJITHOCTBIO T1epecCTparBaeT Ta6m/1uy " BCe ee WH/EKChbI
MOHOIIOJ/IBHO 6110K1/1pyeT Ta6]'II/I]_[y " ee MH/JEKCbI Ha BCe BpeMs pa6OTbI

Komanzga REINDEX

TIO/JIHOCTBIO MEePEeCTPAUBAET TOJILKO MHAEKChI
MOHOIIOJ/IBHO 6110K1/1pyeT HMHAEKC U 3allpellaeT 3alliChb B Ta6]II/II_Iy

BapuaHT REINDEX CONCURRENTLY He MelliaeT UT€HUIO U 3aIllUCH,
HO BBITIO/IHAETCA JOJIbLIIe

10

O6blyHasA oUMCTKa He peLlaeT BCcex 3a4a4y No 0CcBOOOXAEHUIO MecTa.

Ecnv Tabnuua nnam nHaekc CunbHO BbIPOCN B pasmepax, TO O4YNCTKa He
NpUBELET K COKpaLLLeHMIO ymcna cTpaHuy (U K yMeHbLUEeHUIO dpainnos).
BmecTo 3TOro BHyTpU CYLLECTBYHOLMX CTPAHUL, NOABATCA «AblPbl», KOTOPbIE
MOTYT ObITb UCMO/Ib30BaHbI A1 BCTABKN HOBbIX CTPOK WX N3MEHEHNS
CyLecTByOLWUX. EANHCTBEHHO UCK/TIOYEHME COCTaB/IAT MNOHOCTbLIO
OUMLLEHHbIE CTPaHWULbl, HAXOAALLMECH B KOHUE (haiiia — Takme cTpaHuupl
«OTKYCbIBAlOTCSA» M BO3BpALLAOTCA OnepaLyoHHON cucteme.

Ecnn pasmep hainfioB npeBbILLaeT HeKNe pasyMHble npeaesibl, MOXHO
BbINO/IHUTL KOMaHAy VACUUM FULL ansa nonHon ouncTtku. Mpu aTom
Tabnvua n Bce ee NHAEKCHI NepecTpanBaroTCs NOSTHOCTLIO C HY/IA,

a fJaHHble ynakoBblBalOTCA MakKCUMaslbHO KOMMNAaKTHO.

[MonHasa ouncTKa He npeanonaraeT perynsapHoro UCnoib3oBaHnsA, Tak Kak
MNOTHOCTbH BGIOKNPYET BCAKYH paboTy ¢ Tabnuueit (BKyasa n BbINONHEHNE
3arpocoB K Heil) Ha BCe BpeMs CBOEW paboThl.

https://postgrespro.ru/docs/postgresqgl/12/sgl-vacuum

KomaHga REINDEX nepectpanBaeT MHAEKCHI, HE Tporas npu aTom tabnuuy.
daktnyeckn, VACUUM FULL ucnonb3yeT aTy KoMaHay Asis Toro, 4toosl
NepecTponTb MHAEKCHI. BapnaHT 37O KOMaH4bl C KNHYEBLIM C/TIOBOM
CONCURRENTLY pa6oTtaeT gonslue, HO He 6/10KUPYET NHAEKC U HE
MeLLaeT YTEHUIO N 0GHOB/IEHUIO aHHbIX.

https://postgrespro.ru/docs/postgresqgl/12/sqgl-reindex
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|_|p|/||\/|ep Poslgres

ctid Koy

(0,2 | BAR

(0,3) | BAZ

0,1) FOO
xmin xmax [laHHble
(0,1) 100 ., 101 42,FOO
(0,2) 101 ., 102 42 BAR
(0,3) 102 | 0 g  42,BAZ
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Ha pucyHke npvBeAeHa Ta Xe camas CUTyaLus [0 OYUCTKU, KOTOPYHO Mbl
y)XXe paccMmaTpuBasiu.

B TabNMYHOIN CTpaHULUEe Tpy BEPCUX OAHON CTPOKU. [BE U3 HUX
HeakTyaslbHbl, HE BUAHbI HA B OAHOM CHUMKE U MOTYT ObITb YAa/EHbI.

B MHAEKCe eCTb TPY CCbINIKM HAa Kadkayto U3 BEePCUiA CTPOKM.
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[MToc/ie Mo/IHOWM OYUCTKN Posigres

ctid KoY
(0,2) BAZ
Xxmin Xxmax [AaHHble
(0,1) 102 ., 0 x 42 BAZ

12

Mocne BbINO/THEHMSA MOMHOI OUNCTKN doaiinbl AaHHbIX MHAEKCA U TabNuLbl
NepecTpoeHbl 3aHOBO, HyMepaL sl BEPCUil CTPOK M3MeHWnach. B cTpaHuuax
OTCYTCTBYHT «/Iblpbl», laHHbIE YNaKkoBaHbl MakCMMasibHO MIOTHO.



TTorHast OYHUCTKA

BeI3BIBa€M IIOJIHYIO OYUCTKY TaOJIUITEL.
=> VACUUM FULL VERBOSE t;

INFO: vacuuming "public.t"

INFO: "t": found 0@ removable, 100000 nonremovable row versions in 1082 pages
DETAIL: 0 dead row versions cannot be removed yet.

CPU: user: 0.02 s, system: 0.00 s, elapsed: 0.07 s.

VACUUM

Tabnuua u MHAEKC Tenephb MOJTHOCTHIO IEPECTPOEHHI.
Kak u3amenuTcs pasMep tabnuis?
=> SELECT pg_size pretty(pg_relation_size('t'));

pg _size pretty

4328 kB
(1 row)

Pa3mep BepHYJICS K IepBOHAYaIbHOMY.



3amopo3ka C2

[Tpo6sieMa meperno/THeHUsT CUeTYUKA TPaH3aKIUiA

3amMopo3Ka BepCUil CTPOK

14
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[lepenosiHeHne cyeTumnKa Posigres

MPOCTPAaHCTBO HOMEPOB TpaH3akIuii (32 6ura) 3aK0/bLI0BAHO
T0/I0BUHA HOMepOB — TIPOILILIOoe, NI0/I0BUHA — Oyzylijee

15

Moa Homep TpaH3akuuu B PostgreSQL BblgeneHo 32 6uta. 310 [0OBOSbHO
60nbLWwoe uncno (okono 4 mapa HOMepPOoB), HO MPY akTUBHOW paboTe
cepsepa OHO BMNOJIHE MOXET ObITb McyepnaHo. Hanpumep npu Harpyske
1000 TpaH3akunin B CEKYHAY 3TO NPOM30MAET BCEro Yepes nonatopa mecsua
HenpepbIBHON paboThbl.

Ho Mbl roBOPUN O TOM, YTO MEXAHM3M MHOFOBEPCMOHHOCTM NoslaraeTcs Ha
nocnenoBaTesibHYH0 HyMepauuio TPaH3aKUuii — 13 AByX TpaH3akLnuii
TpaH3akUMsi ¢ MEHbLUMM HOMEPOM CUUTAETCS HAUYaBLUECst paHbLLe.
MOHATHO, UTO HEMb3sl NPOCTO OOHYNINTL CYETUUK U NPOAC/HKUTL HYMEpaL Mo
3aHOBO.

MoyemMy nog HoMep TpaH3akuun He BblgeneHo 64 6uta — Bedb 3TO
MOSTIHOCTbLIO UCKIHOUNIO Obl Npobnemy? [1eno B TOM, YTO (Kak
paccmarpusasiocb B TeMe «O630p BHYTPEHHEro YCTPOKCTBa») B 3aro/10BKe
Ka)K[,0i BEPCUM CTPOKM XPaHATCA ABa HOMepa TpaH3akumii — xmin 1 xmax.
3arosioBOK 1 Tak AOCTATOYHO OO/bLLUON, a YBe/IMYeHne pa3psagHOCTy
NpUBENO Gbl K €ro YBENIMYEHUIO €LLle Ha 8 GaliT.
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[lepenosiHeHne cyeTumnKa Posigres

BO3PACT TPaH3aKuum

O,

16

Mo3TOMy BMECTO SIMHENHOW CXEMbI BCE HOMEpPa TpaH3aKLUWUi 3aK0/bLIOBaHBbI.
[na no6or TpaH3akuMm NoN0BUHA HOMEPOB «MNPOTUB YaCOBOW CTPESTKN»
cumTaeTcs npuHagiexatlein NpoLuIomy, a nosioB1UHa «rno 4acoBoW
cTpenke» — oyayuiemy.

Bospacmom mpaH3akyuu Ha3blBaeTCsa YACO TpaH3akumii, npoLleawmx

C MOMEHTa ee NosiB/IeHNs B cucTeme (He3aBUCMMO OT TOro, nepexoaus nu
CUYETUMK YEpPE3 HOMb UMK HET).



o)) PROFESSIONAL

[lepenosiHeHne cyeTumnKa Posigres

TIPOL[eCC OUYMCTKY BBITTO/IHSIET 3aMOPO3KY CTapbIX BEPCUM CTPOK
ToC/1e 3aMOPO3KH HOMeP TPaH3aKL{MM Xmin MOKeT ObITh UCII0/Ib30BaH 3aHOBO

BEpCHs CTPOKM
3aMOpoXeHa

17

B Takoi 3aKo/ibLl0BaHHOW CXeMe BO3HUKAET HENpUATHas cuTyauus.
TpaH3akuus, Haxo4mMBLUIAACA B Aa1eKOM NpoLuiom (TpaHsakuusa 1), uepes
HEKOTOpPOE BPEMSI OKaXKETCS B TOW NOMOBMHE Kpyra, KOTopas OTHOCUTCA

K 6yayuwemy. 3To, KOHEYHO, HapyLwuio 6bl NpasBuia BUANMOCTU OJ151 BEPCUii
CTPOK, CO3[aHHbIX 3TOM TpaH3akumen, n Npnueeno 6bl K npobremam.

UTo6bI HE AONYCTUTL NyTELECTBUIA M3 NPOLLIOro B Gyayliee, npoLecc
OUYMCTKM BbINOHAET elle oaHy 3aaady. OH HaxoauT AOCTaTO4YHO CTapble 1
«X0/0AHbIE» BEPCUMN CTPOK (KOTOPbIE BU/IHbI BO BCEX CHUMKAX U U3MEHEHUNE
KOTOPbIX Y)X€ Ma/IoBEPOSITHO) 1 crneuuasibHbIM 06pa3oM nomevaet —

«3aMopaXmnBaeT» — UX.



o)) PROFESSIONAL

[lepenosiHeHne cyeTumnKa Posigres

3aMOpOyKeHHbIe BePCUH CTPOK CUUTAIOTCS «OECKOHEUHO CTapbIMM»

BEpCHs CTPOKM
BUJHA B NPOLLIOM

Homep
TpaH3akLmm1

1CNoNb30BaH

3aHOBO
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3amMopoXXeHHasi BepCcus CTPOKN cHUTaAETCA cTapLue /1to0bIX 00bIYHbIX
AaHHbIX 1 BCcerga BMaHa BO BCEX CHUMKax AaHHbIX. [1py 3TOM yXe He
TpebyeTcs CMOTPETb HAa HOMEpP TpaH3akuMu Xmin, 1 3TOT HOMEpP MOXET ObITb
6e30nacHo 1Cnosb3oBaH 3aHOBO. TakMm 06pa3oM, 3aMOPOXKEHHbIE BEPCUN
CTPOK BCerga oCTarlTCA B NPOLU/IOM.

https://postgrespro.ru/docs/postgresgl/12/routine-vacuuming#VACUUM-FO
R-WRAPAROUND




o)) PROFESSIONAL

|_|p|/||\/|ep Poslgres

ctid KoY
(0,2) BAZ
Xxmin Xxmax [AaHHble
(0,1) 102 ., 0 42 BAZ
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Ha pucyHke npuBeaeHa cuTyauus A0 3amMopo3ku. B TabnmyHoli cTpaHuue
Moc/ie OUYNCTKM OCTaslacb TOMbKO OAHA akTyasibHas BePCUsi CTPOKW.



o)) PROFESSIONAL

[Tocnie 3aMOpPO3KK Pos{gres

ctid Koy
(01)| BAZ
Xmin Xmax OaHHble
0.1 % 0 g  42BAZ

3dMOPa>XMBa€TCA TOJIBKO HOMED Xmin
Be€pCHH CTPOK C XmMaX ABJ/IAOTCH HEAKTYd/IbHBIMU U 6y,ZLYT OUHUIIEHbI
20

[Ns1 TOro YTo6bLI NOMETUTL HOMEP TPaH3aKUUKM XMin KaK 3aMOPOXXEHHbIN,
BbICTaB/ISETCA CreyyasibHas KoMmonHaums NHPOPMaLMOHHbLIX BUTOB
B 3aro/10BKE BEPCUU CTPOKMN.

3amMeTnmM, 4YTO TpaH3aKUU Xmax 3aMopaxmBaTtb He HY)XHO. Ee Hannune
O3HauaeT, YTo AaHHasa Bepcusl CTPOKKU 6oMblle He akTyasibHa. [loce Toro,
Kak OHa nepecTaHeT ObITb BUAUMOW B CHUMKaX AaHHbIX, Takas BepCus
CTPOKM ByAeT ouuLLEeHa.

Ba)kHO, 4TOObI BEPCUN CTPOK 3aMOpPaXXnBasIMCb BOBpeMsA. ECNn BO3HUKHET
cuUTyauus, Npyv KOTOPOIA eLle He 3aMOpPOXEeHHasA TpaH3aKLUMs PUCKYeT
nonacTb B 6yayulee, PostgreSQL aBapniniHO OCTaHOBUTCS. DTO BO3MOXHO
B ABYX C/lyyasx: NMMO0 TpaH3akuna He 3aBepLleHa 1, criefoBaresibHo, He
MOXET ObITb 3aMOpOXeHa, IMbo He cpaboTasia o4ncTKa.

Mpwu 3anycke cepsepa nocsie aBapuintHOro ocTaHoBa TpaH3akuus 6yaer
aBTOMaTMYeCcKn 060pBaHa; ganblie agMUHUCTPATOP A0/MKEH BPYUHYIO
BbINO/IHUTb OUUCTKY M MOC/E 3TOro CUCTEMA CMOXET NPOAO/IKUTL paboTaTb
fanblie.



o)) PROFESSIONAL

3amMopo3Ka BpYy4HYO Posjgres

VACUUM FREEZE

MIPUHYAWTE/TBHAS 3aMOPO3Ka BePCHI CTPOK € Xmin Jir060ro Bo3pacTa
ToT e 3¢pdexT u npu VACUUM FULL, CLUSTER

COPY ... WITH FREEZE

TIPUHYAUTE/TbHAsT 3aMOPO3Ka BO BpeMsi 3arpy3Ku
TabsmMIia Jo/pKHA OBITH CO3/laHa WJTH OITyCTOILIeHa B TOM ke TPaH3aKI[|uH
MOTYT HapyIIaThCs TTPaBU/Ia U30JISILIUM TPaH3aKLUN
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NHorpa 6biBaeT ya06HO ynpaB/isaTh 3aMOPO3KOW BPYUHYHO, a HE A0XNAATbCS
aBTOOUNCTKMN.

3amMOopOo3Ky MOXHO Bbl3BaTb Bpy4YHyto kKomaHgo VACUUM FREEZE —
npun aTom 6yayT 3amMOpPOXXeHbl BCe BEPCUM CTPOK, 6e3 ornankm Ha Bo3pacT
TpaH3akuuin. Npu nepectpoiike Tabnuupl kKomaHgamm VACUUM FULL nnn
CLUSTER Bce CTpOKKU Takke 3aMopaKnsaroTcA.

https://postgrespro.ru/docs/postgresqgl/12/sgl-vacuum

[aHHbIE MOXXHO 3aMOPO3UTb U NPW Ha4YaslbHOI 3arpy3ke ¢ NOMOLLbH
komaHgbl COPY, yka3as napameTtp FREEZE. [ins atoro Tabnunuya gomkHa
6bITb co3gaHa (unn onyctoweHa komaHgon TRUNCATE) B Tou xe
TpaH3akumn, 4to n COPY. MOCKO/bKY A/151 3aMOPOXEHHbIX CTPOK AEACTBYHOT
oTAeNbHble Npasuia BUANMOCTU, Takne CTPOKN ByayT BUAHbI B CHUMKaxX
[AHHbIX OPYrUX TpaH3akUuMii B HapyLLeHe 00bIYHbIX NpaBua n3onauumn (3To
KacaeTcs TpaH3akuuin c ypoBHeM Repeatable Read nnu Serializable), xoTs
00bIYHO 3TO He npeacTaB/isgeT NPoodiemsbl.

https://postgrespro.ru/docs/postaresal/12/sql-copy




ITormn Pogga’??&

MHOroBepCMOHHOCTh TpebyeT OUMCTKU CTapbiX BePCUI CTPOK

00BIYHAsA OYUCTKA — KaK IMMPpaBKWJIO B dABTOMATHYE€CKOM peXHME
T10J/IHasA OUMCTKA — B SKCTPEHHBIX C/Iydasax

[TeperosiHeHWe CUeTUMKa TPaH3aKLUi TpebyeT 3aMOpPO3KU

Hosrve TpaH3aKLWK U OJHOMOMEHTHOe 0OHOB/IeHHe 0O0/bILIOTO
obbeMa JJaHHBIX TIPUBOASAT K rpobsieMam

TH6JII/IL[LI M MHEKCbI YBEJIMYHMBAIOTCA B PAa3MepPaAx
MU30LITOUHBIE CKAHWPOBAHWA MHAEKCOB IMPKU OUHCTKEe

22



o)) PROFESSIONAL

[1pakTuka Pos{gres

1. B memoHcTpaiyu ObI7I0 TIOKa3aHO, UTO MpY 0OHOBIEHNUH BCEX
CTPOK TabmuIbl 0HOM KoMaH[0i1 UPDATE 00beM JJaHHbIX
Ha ICKe YBeJIMUMBaeTCs BIBOE.
[ToBTOpUTE KCTIEPUMEHT, OOHOBJISAS TaOIUIYy HeOOMBIITUMU
rakeTamu CTPOK, uepeyst 0OHOB/IeHUe C 3aITyCKOM OUKCTKHU.
Kak cuibpHO yBeIMumnIach TabMIla Ha 3TOT pas?

2. CpaBHHTe BpeMsi, 3a KOTOPOe YAAJISIOTCS BCe CTPOKU TabIULIBI
1pu ucnosb3oBaHuu KoMaHz, DELETE 1 TRUNCATE.
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1. C pa3amepom naketa MOXXHO 3KCNepMMeEHTUPOBaTb; BO3bMUTE, Hanpumep,
1 % OT uncna CTpoK B Tabnmue.

[ns nakeTHon 06pabOoTKN HY)XHO PELUNTb, Kak MUMEHHO Bbl6rpaTb N CTPOK
N3 NMEKLLNXCS B Tabnmue.

YuTtute, 4TO 06paboTKa Kakoro-1o naketa MoXeT (B NMpUHUMIE) 3aBePLUNTLCA
OLUINGKOW. BaxxHO, YTOObI 3TO HE NOBNUAIO HA BO3MOXHOCTb NPOAO/IHKUTL
06paboTKy 1 [OBECTU ee [0 KOHUa. Hanpumep, ecnun Bblbnpatb CTPOKN NO
AnanasoHam 3Ha4YeHUn naeHTudmkaropa, To Kak onpenenunTb, Kakme rnakeTbl
ycrelwHo obpaboTtaHsbl, a Kakne — HeT?

2. Bocnonb3yitecb komaHgom psql \timing.



1. IIakeTHOE OOHOBJICHHE

=> CREATE DATABASE mvcc_vacuum_overview;

CREATE DATABASE

=> \C mvcc_vacuum_overview

You are now connected to database "mvcc vacuum overview" as user "student".
Co3pgapuM TabnuILy:

=> CREATE TABLE t(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
n float,
processed boolean DEFAULT false

);

CREATE TABLE

=> INSERT INTO t(n) SELECT random() FROM generate_series(1,100000);
INSERT 0 100000

TpeTI/IfI CTOJ'I6€LI IPUTOOUTCA HaM [OJIsd ITaKeTHOI' O OOHOBJIEHUS.

Pa3mep TabmuLb:

=> SELECT pg_size_pretty(pg_relation_size('t'));

pg _size pretty

5096 kB
(1 row)

E1e pa3 mpoBepuM NOKa3aHHOE B feMOHCTpaluu. OGHOBIIsIEM BCe CTPOKHU:
=> UPDATE t SET n = n + 1;

UPDATE 100000

Pa3Mep TaONUIE IOCTIE OOHOBIEHUSM:

=> SELECT pg_size pretty(pg_relation_size('t'));

pg size pretty

10192 kB
(1 row)

Tabnuila yBenu4duiach B iBa pasa.

Temeps HaM HA[O OUYUCTHUTH TAOMHITy, ITO9TOMY 3a0HO 3acedeM BpeMs BHITOIHeHus KoMaHasl TRUNCATE:
=> \timing on

Timing is on.

=> TRUNCATE t;

TRUNCATE TABLE
Time: 81,041 ms

=> \timing off

Timing is off.

3aHOBO BCTaBJIIEM T€ K€ CTPOKHU:

=> INSERT INTO t(n) SELECT random() FROM generate_series(1,100000);
INSERT 0 100000

=> SELECT pg_size pretty(pg_relation_size('t'));

pg size pretty

5096 kB
(1 row)



IIns1 Toro 4ToOB KOHTPONUPOBATh oOpaboTaHHbIe CTPOKHU, OyoeM UCIIonb30BaTh cToberl processed. st ynobcTaa
co3manuM GYHKITHIO, BHIIONTHSIONIYI0 OOHOBIIEHNE ITaKeTa CTPOK, IPUYEM pa3Mep IaKeTa 3aJaeTcs TapaMeTpPoM:

=> CREATE FUNCTION do_update(batch_size integer) RETURNS void AS $$
WITH batch AS (
-- oTbupaem HeobpaboTaHHble CTPOKM ANsA nakeTta
-- n 6nokupyem ux, nponyckas yke 3abnoKupoBaHHbie
SELECT * FROM t
WHERE NOT processed
LIMIT batch_size
FOR UPDATE SKIP LOCKED
)
UPDATE t
SET n=n+1,
processed = true
WHERE id IN (SELECT id FROM batch);
$$ LANGUAGE sql VOLATILE;

CREATE FUNCTION

IIpexnnoxenne FOR UPDATE SKIP LOCKED 6ynet nonpo6Hee paccMOTpeHO B TeMe «0630p 6710KUPOBOK». Tako# criocod
IacT HeoO6xomMMoOe KOJIU4YeCTBO HeoOpaboTaHHBIX CTPOK (M3 YUCIIa UMEIOIUXCs B Tabnulle), IpuieM BHIIOJIHEHNe He OyIeT
3aiepKaHo OPYTUMU OOHOBJIEHUSIMY, KOTOPBIE MOTYT BEIIIOJIHSITHCS B 3TO 2Ke BpeMs. YIOOHO TaKKe, YTO 3TOT CIIOcob He
TpeOyeT BHIYUCIIEHUST KaKuX-T00 Arana3oHoB. OOHOBIEHHE IIPOCTO HAfIO MMPOAOJIKATh 10 TEX 0P, IT0Ka B TabGuie He
ocTaHeTCs HeoOpaboTaHHBIX CTPOK.

TTockoneKy BeimonHeHne KoMmaHasl VACUUM He pomyckaeTcs B 6JI0Ke TpaH3aKLWHU, BOCIOIb3yeTCs cpeacTBamu bash,
YTOOBI BBIIOJTHUTE HY2KHEIE KOMAHHL:

student$ for i in {1..100}

do
psql -d mvcc_vacuum_overview -c 'SELECT do_update(1000);"’
psql -d mvcc_vacuum_overview -c 'VACUUM;'

done >/dev/null

IIpoBepuM, 4TO BCE CTPOKU 06paboTaHkI:

=> SELECT count(*) FROM t WHERE NOT processed;

Pa3Mep TaGNUIEL IOCTIE TAKETHOI'O0 OOHOBIEHHUS:
=> SELECT pg_size pretty(pg_relation_size('t'));

pg size pretty

5168 kB
(1 row)

Tabnulla yBenu4duiach 4yTh 6onbie, yeM Ha 1%.

2. YoanmeHHue CTPOK

=> \timing on
Timing is on.
=> DELETE FROM t;

DELETE 100000
Time: 177,500 ms

=> \timing off
Timing is off.

Vpanenue Bcex cTpok komaungoyt DELETE BrimosiHsieTCs 3HauuTeNnbHO ponbliae, yeM TRUNCATE. Kpome Toro, mocine
DELETE B Ta6uile 0CTAlOTCS yOalleHHBIe BEPCUH CTPOK, KOTOPHIE MOJIKHEI OBITH OYUIIEHHI.

ITo mpuumuny pa6otsl komanga TRUNCATE manomuraetr VACUUM FULL: ona nepe3anuceiBaeT ¢Gaiijl JaHHBIX HOBEIM
(mycTeIM) (aitnoM, u OIS 3TOr0 MOJIHOCTHI0 OJIOKUPYeT paboTy ¢ Tabinuied ojas Opyrux TpaH3aKIIuH.



