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N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
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Tembl Posigres

ABTOMaTHMuecKasi OUMCTKa (autovacuum)
ABTOAHAa/NINU3

HacTpoiika npoiiecca aBTOOUHUCTKH
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ABTOMaTHyeckass ouncTka Pos}gres

PaboTaeT aHa/IOrMUHO OOBIYHON OUHUCTKE

BrinoHsieTcs rnepuognydecku

JJ1sT Tab/HLL C OTIpe/ie/IeHHBIM KOJTUUe CTBOM M3MeHeHHH
B TOM UHCJIe ZJIs toast-Tab/Iui]

I[Tporjecc autovacuum launcher

TIOCTOSTHHO 3aIyIleH
IUIAHUPYeT 3aIyCK pabourXx MpoL{eCcCoB

ITporjeccer autovacuum worker

3aryCKaroTCsI IPoLieccoM postmaster 1o npockbe autovacuum launcher
TIOJK/TFOUArOTCS K 3aiaHHoM b/, mepeOUparoT ¥ OUHINAIOT TaOIULIbI

ABTOMaTUYeCKasi O4NCTKA — MEXAHU3M, NO3BO/IAIOLMNIA 3anycKaTb 0ObIYHYHO
O4YUCTKY B ONpeaeneHHble MOMEHTbI BPEMEHW, B 3aBUCUMOCTU OT
KONMYecTBa M3MEHEHUIA B Tabmuax. 3To y06Hee 1 NpaBUbHeEE, YEM
3arnyck no pacnmcaHuto (cron), MOCKOMbKY YUMTbIBAET ANHAMMKY CUCTEMBI.

[Mpv BKIHOYEHHO aBTOOUMCTKE B CUCTEME BCerga npucyTcTByeT npolecc
autovacuum launcher, KoTopbli1 3aHMMaEeTCs N1aHNPOBaHUEM PabOThI.
PeasnibHY0 OUMCTKY BbIMNOHAKT npoLecckl autovacuum worker, HeCcKo/bko
3K3eMIM/ISAPOB KOTOPbIX MOryT pabotaTb napasinenbHo.

Mpouecchl autovacuum worker 3anyckatTcsi NpoLLeccoM postmaster
no npocb6e autovacuum launcher (NOCKonbKy MMEHHO postmaster oTBevyaeTt
3a NOPOX/eHVe BCEX HOBbIX MPOLIECCOB).

mtos:lloostgresnro.ru/docs/oostgresql/lG/routine-vacuuming#AUTOVACUU
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Autovacuum launcher Posigres

[MeproryecKy 3amyckaeT pabounii rporecc
B K&XK/IyI0 aKTUBHYIO0 6a3y JaHHBIX

pas B autovacuum_naptime
Ha/| 0fiHOM 6a30i1 MOTyT paboTaTh HECKOJIBKO TIPOLIeCCOB
ob11iee KoMUeCTBO paboumx MpolieccoB < autovacuum_max_workers

Hactpoiiku

autovacuum = on
track_counts = on

autovacuum_naptime = 60 s @
() autovacuum_max_workers = 3

} [LO/MKHBI BbITb BK/THOYEHBI 062

Mpovuecc autovacuum launcher coctaBnsAeT cnMcok 6a3 AaHHbIX, B KOTOPbIX
eCTb Kakas-mbo akTUBHOCTb (TOYHee, A1 KOTOpPbIX cobupaeTca
cTarucTuka Mcnonb3oBaHns).

HoBblIn pabounii npouyecc 3anyckaeTcs pas B autovacuum_naptime pns
KaoK[oM 6a3bl faHHbIX U3 cnucka (To ecTb npu Hanmuum N 6a3 npoueccsl
oyayT nopoxaartbcsa B N pa3 yaule). Ecnu 3a Bpems autovacuum_naptime
pabo4nin Npouecc He ycrnes O4MCTUTbL BCHO 6a3y fAaHHbIX, B Ty Xe 6a3y byaet
Hanpas/eH Apyroin pabounii npouecc, n oHn 6yayT paboTarb BMeCTe.
O6bLee KonnyecTso paboumx NPoLEeccoB OrpaHNYeHo napaMmeTpom
autovacuum_max_workers.

UTo6bl aBTOMATMYECKAsi OUNCTKA B NMPUHLMNE paboTasia, A0/MKHbI 6biTh
yCTaHOB/EHbI NApaMeTpbl autovacuum v track_counts. MocneaHuii
BK/IlOYAET CO60pP CTATUCTUKU UCMOMb30BAHUS.
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Autovacuum worker Posigres

CocTaB/sieT ClIMCOK 00beKTOB 0a3bl JaHHBIX 71T OUMCTKH

UHCJIO HEHY>KHBIX BEpCI/Iﬁ CTPOK IIPEBLIIIAET

autovacuum_vacuum_threshold +
+ autovacuum_vacuum_scale_factor x uucio cmpok 8 mabauye

YKCJIO CTPOK, BCTAB/IEHHBIX C MOMEHTA ITOC/IeJHeM OUMCTKH, TTPEBbIIIaeT
autovacuum_vacuum_insert_threshold +
+ autovacuum_vacuum_insert_scale_factor x uucio cmpok 8 mabauye

BK/TFOUAIOTCSI OOBIUHBIE TAaOJHIIBI U toast-TaOJTHIIBI,
Mareprai30BaHHbIe MPe/[CTaB/IeHHUS

He BK/IIOUalOTCA BpeMeHHbIe Ta6]'II/IL[bI

Pabounii npouecc noaktoyaeTca K ykazaHHOM 6a3e AaHHbIX U CTPOUT
CMUCOK BCex Tabnuu, matepnasin3oBaHHbIX NpeacTasBeHnin u toast-tabnuy,
TPEOBYOLLNX OYNCTKMN.

OumnCTKM TPeBYIOT 06BEKTDLI, B KOTOPbIX HAKOMNWIOCh 3HAYMTENbHOE
KOMIMYECTBO HEHYXHbIX («MepPTBbIX») BEPCUiIA CTPOK.

OumwatoTcst Takke 06bEKTbI, B KOTOPbIE C MOMEHTA MPOLU/IOA OUNCTKN ObIN0
BCTaB/IEHO 3HAYNTE/IbHOE KOIMYECTBO HOBbLIX CTPOK. ITO BaXXHO A/14
Tabnuy, B KOTOpble AaHHble TO/IbKO BCTaBATCA: UX TOXe HeOOX0ANMO
ounLAaTb, YTOObI OGHOBUTL KapTy BUAMMOCTM N 3aMOPO3UTb CTapble BEpPCUn
(paccmaTtpmnBaeTca B TeMe «3aMopo3Ka»).

TouHble hopmynbl NPUBEAEHLI HA cnange. Kaxaas u3 HAX UCMNoNb3yeT Asa
napameTpa, oauH 13 Kotopbix (*_threshold) onpeaenser abcosoTHOE
3HayeHue, a apyron (*_scale_factor) — OTHOCUTE/IbHYIO A0 CTPOK.

Yncno cTpok onpeaensieTcst NpMeAM3nTeNibHo, No CTaTUCTUKE:

« 06Lee uncno — pg_class.reltuples,
* YUC/I0 HEHYXHbIX — pg_stat_all _tables.n_dead_tup,
* 4yncno BCTaB/eHHbIX — pg_stat all tables.n_ins_since vacuum.
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Autovacuum worker Posigres

CocTaB/sieT ClIMCOK 00beKTOB 0a3bl JaHHBIX /IS aHA/IA3a

YKC/I0 U3MEHUBLIUXCSI BEPCHI CTPOK MPEBbIIIAeT
autovacuum_analyze_threshold +
+ autovacuum_analyze_scale_factor X yucio cmpok 8 mabauye

BKJTFOUAIOTCsI OOBIYHBIE TaO/IUIIBI M MaTeprai30BaHHbBIe TIPe/[CTAB/IeHHS
He BKJIIOUAIOTCS toast-TabUIbl ¥ BpEMEHHbBIE TaO/HLIbI

[To ouepeau ouuiliaeT U/WUIU aHaIU3UpPyeT BbIOpaHHbIE 0ObEKTHI

B OZIHOM 0Oa3e MOXKeT O[HOBpEMeHHO paboTaTh HeCKOIBKO TIPOLIeCCOB
Ha ypOBHe OZIHOW Tab/MI{bl Mapasuiesin3Ma HeT

Takxe CTPOUTCSI CMUCOK BCeX Tabnmu, n matepunann3oBaHHbIX
npeacTaBneHnii, Tpedywmux aHanunsa. Toast-Tabnuubl He aHaIM3NPYOTCS.

AHanmsa TpebyroT 06bEKTLI, B KOTOPbIX C MOMEHTA NpeAblayLero aHaamnsa
N3MEHWNOCh 3HAUMTENNbHOE YMCNOo CTPOK. OHO onpeaensieTcs no
cratucTtuke: pg_stat all tables.n_mod_since analyze.

MocTpouB ABa cnuncka, paboumnii NpoLLecc No ouepean oUULAET u/unm
aHa/M3NpPyeT 0TOBPAHHbIE 06BHEKTHI 1 MO OKOHYAHMU OUYMCTKM 3aBepLIaeTcs.

B ogHoi1 B, MOXeT 04HOBPEMEHHO paboTaTb HECKO/IbKO MPOLIECCOB,
napannenbHo obpabaTbiBas pasHble Tabnuubl. Ha ypoBHe ogHOM Tabnuubl
napannenmsma Her.



o)) PROFESSIONAL

Autovacuum worker Posigres

HacTpoliky aBTOOUMCTKU
autovacuum_vacuum_threshold = 50 @
autovacuum_vacuum_scale_factor = 0.2
autovacuum_vacuum_insert_threshold = 1000 @
autovacuum_vacuum_insert_scale_factor = 0.2

[TapaMeTpbl XpaHeHUsI TaOJIHIL]

autovacuum_enabled
toast.autovacuum_enabled

W OAHOMMEHHbI€ HACTPOE€YHbIE IIdPpAMETPbI

HacTpoiiku no ymonyaHuio npeanonaratoT BbI30B aBTOOUNCTKN NPu
n3MmeHeHun Tabnmupbl Ha 20 % nnn Bctaeke 20 % HOBbIX CTPOK.

D70 AOCTATOYHO BbICOKOE 3HaYeHne: aBTOouYNCTKa OyaeT Bbl3blBaTbCA
penko, Ho paboTatb 6yaAeT A0/r0, 0CO6EHHO ANA 60bLLINX Tabnuu,.

B 60/bLUMHCTBE C/ly4yaeB 3TOT NPOLEHT CrieayeT YMEHbLUNTD.

B cnyyae Heo6XxoAMMOCTN MOXHO HAaCTPOUTbL 3TU NapaMeTpbl Ha YPOBHe
OTAE/bHbIX TA6NL, C MOMOLLbIO NapaMeTPoB XPaHEHUS:

CREATE TABLE ... WITH (napameTtp=3Ha4eHue)

Mpuyem napamMeTpbl MOXHO OTAE/IbHO HacTpamBaTb 4/18 toast-Tabnuy,
Kpome Toro, Ha ypoBHe OTAe/bHbIX TabnnL, aBTOOUNUCTKY MOXHO OTK/IHOUUTD.
https://postgrespro.ru/docs/postgresqgl/16/runtime-config-autovacuum
https://postarespro.ru/docs/postaresql/16/sgl-createtable
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Autovacuum worker Posigres

HacTtpoliku aBToaHam3a
autovacuum_analyze_threshold = 50 @
0.1

autovacuum_analyze_scale_factor =
[TapameTpbl XpaHeHHs TabJTHI]

autovacuum_analyze_threshold
autovacuum_analyze_scale_factor

JUIs toast-Tab/InL] aHa/IM3 He BbIMOTHSIeTCS

HacTpoiikn no ymon4aHuio npegnosiaratoT BbI30B aBTOaHaIM3a npu
n3MmeHeHun Tabnmubl Ha 10 %.

B cnyyae Heob6xoAMMOCTUN, MOXHO HAcTPOUTb 3TN NapaMeTpbl Ha YPOBHe
OTAENbHbIX Tab/ML, C MOMOLLbIO NapaMeTPOB XPaHEeHMsI.

Toast-TabnuLbl He aHa/IM3UPYIOTCS, NO3TOMY COOTBETCTBYHOLLIMX
napameTpoB A1 HUX HET.
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Autovacuum worker Posigres

HacTtpoliku J/151 peryMpoBaHUsi Harpy3Ku Somi npenen
L. 0N Bcex pabounx
autovacuum_vacuum_cost_limit = -1 )a MpOLECCOB
(mpu —1 ucnons3dyercs vacuum_cost_limit = 200)

autovacuum_vacuum_cost_delay = 2ms
(npu —1 ucnons3yetcs vacuum_cost_delay = 0)

vacuum_cost_page_hit, vacuum_cost_page_miss, vacuum_cost_page_dirty

[TapameTpbl XpaHeHUs TabJTHI]

autovacuum_vacuum_cost_limit
toast.autovacuum_vacuum_cost_limit

autovacuum_vacuum_cost_delay
toast.autovacuum_vacuum_cost_delay

PerynupoBaHue Harpy3ku npyu aBToMarnyeckoin o4nCcTKe paboTaeT Tak Xe,
Kak 1 npu 06bI4HON. Of4HAKO CYLWECTBYHOT AONONHUTE NbHbIE NapaMeTpbl
autovacuum_vacuum_cost_limit v autovacuum_vacuum_cost_delay,
KOTOpble, ec/n He paBHbl —1, NepekpbIBaOT nNapameTpbl vacuum_cost_limit
n vacuum_cost_delay.

[na yckopeHus paboTbl aBTOOUNCTKN MOXHO YBE/IMUYNTb 3HAYEeHne
autovacuum_vacuum_cost_limit, HO Npn 3TOM C/e[yeT YyUnTbiBaTb, YTO
npegesn, yctaHaB/IMBaeMblii 3TUM NapameTpom, 06Lmnii Ansa Bcex paboymx
npoueccos. NoaToMy Npu yBenmyeHnn autovacuum_max_workers cnepyet
yBenmumneaTb U autovacuum_vacuum_cost_limit.

Takxe 3T\ NnapamMeTpbl MOryT YKa3blBaTbCA U Ha YPOBHE OTAE/bHbIX TabMNUL.

https://postgrespro.ru/docs/postgresgl/16/runtime-config-resource#ZRUNTIM
E-CONFIG-RESOURCE-VACUUM-COST
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Autovacuum worker Posigres

HacTtpoliku namsitu

autovacuum_work_mem = -1
(pu —1 ucnosnb3yetcss maintenance_work_mem = 64MB)

HACTPOMKM JIeNCTBYIOT [/ KaKJ0ro paboyero rpoijecca,
MaMsITh BBIJIEISIETCS Cpa3y B MOJIHOM 00beMe

Oonbimii 06beM MamsTH yMeHbLIaeT U30bITOUHYH0 00paboTKy
WH/EKCHBIX CTPAHML]

MOHUTOPUHT

log_autovacuum_min_duration = 10min
pg_stat_progress_vacuum

10

Kpome HacTpoek, BAnAILWNX Ha To, Korga v kak pabortaTb npoueccy
aBTOOUNCTKN, €CTb BO3MOXXHOCTb OTPEryIMPOBaTh BblAeNAEMY0 NaMATb AN
pabouunx npoueccos (autovacuum worker).

Mo ymonyaHuio pasmep namAaTn orpaHnyeH napaMmeTpom
maintenance_work_mem, KOTOpbI AeACTBYET He TONIbKO Ha aBTOOUYUCTKY,
HO 1 Ha BCe OCTaslbHble C/yXXebHble hoHoBbIe npouyecchl. O6bIYHO 3TOT
napamMmeTp MOXHO YCTaHOBUTb B OCTATOMHO 60/1bLLOE 3HAYEeHME, MOCKObKY
pOHOBBIX NMPOLLECCOB He Tak MHOro. OHaKo YMC0 paboymx NPoLLEeCCOB
aBTOOUMCTKM (perynmpyemMoe napameTpomM autovacuum_max_workers)
MOXET ObITb 60/bLUNM, a NaMATb BblAENAETCA cpa3y NoSIHOCTLIO (a He No
Heo6xoaMmocTKn). MoaTomMy ANA NPOLEeCcCOoB aBTOOUYUCTKM MOXHO HACTPOUTb
oTAe/IbHOEe OorpaHnYeHne ¢ NOMOLbIO NapameTpa autovacuum_work_mem.

Kak roBopunocbk B TeMe «OQUYncTKa», NPOLIECC OYMUCTKM MOXET paboTaTb

N C MUHUMa/IbHbIM 06 bEMOM NamATn. Ho ecnu Ha Tabnuue co3gaHsbl
NHAEKCHI, TO HEOO/bLLOE 3HAYEHNE MOXET MPUBECTU K MOBTOPHLIM
CKaHWPOBAHUAM OAHUX U TEX XEe NHAEKCHbIX CTPaHUL, — aBTOOYUCTKa byaet
paboTtatb Mef/ieHHee. B ngeane cnegyet nogobparb Takoe MUHUMasIbHOE
3HayeHue, Npy KOTOPOM HET NOBTOPHbIX CKAHNPOBAaHWA.

[nsa moHUTOpUHra ectb NnapameTp log_autovacuum_min_duration,
3a/laloLLNil BpeMS BbINO/THEHNSA aBTOOUNUCTKM, NPU NPEBbILLIEHNN KOTOPOTO
NHpopMauna GyaeT 3anmcbiBaTbCA B XXypHas1 COO6LLEHWIA cepBepa, U
npeacTaBrieHve pg_stat_progress_vacuum, nokasbiBatolee NHhopmauuio
B pea/lbHOM BPEMEHM.

HanomHuMm, 4TO 3a4acTylo criefyeT He yBenmymMBaTb pasMep namsaTu,
a yMeHbLlaTb nopor cpabarbiBaHUA O4YNCTKKM, YTOObI 32 OAMNH pa3
obpabaTbliBa/I0OCh MeHbLUE AaHHbIX.



ABTOOYHCTKA

CospapuMm Tabnuiy ¢ 1000 ctpokaMu:

=> CREATE DATABASE mvcc_autovacuum;

CREATE DATABASE

=> \c mvcc_autovacuum

You are now connected to database "mvcc autovacuum" as user "student".

=> CREATE TABLE tvac(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
n numeric

)i

CREATE TABLE

=> INSERT INTO tvac(n) SELECT 1 FROM generate_series(1,1000);
INSERT 0 1000

BrICTaBUM HaCTPOMKM aBTOOYUCTKU.

He6orpIoe BpeMsi 0KUAaHuUsI, 4TOOLI Cpa3y BUAETH Pe3yJIbTaT:

=> ALTER SYSTEM SET autovacuum_naptime = 1;

ALTER SYSTEM

OnuH OPOLEHT CTPOK:

=> ALTER SYSTEM SET autovacuum_vacuum_scale_factor = 0.01;
ALTER SYSTEM

Hymnesoi mopor:

=> ALTER SYSTEM SET autovacuum_vacuum_threshold = 0;
ALTER SYSTEM

BricTaBUM HACTPOMKM aBTOaHasM3a.

IIBa IpoOILeHTa CTPOK:

=> ALTER SYSTEM SET autovacuum_analyze_scale_factor = 0.02;
ALTER SYSTEM

Hynesoi nopor:

=> ALTER SYSTEM SET autovacuum_analyze_threshold = 0;
ALTER SYSTEM

INepeunTaeM HaCTPONKHU:

=> SELECT pg_reload_conf();

pg_reload conf

Co3pgapum IIpeacTaBJIeHUe, [IOKa3bIBalwlllee, HyXKJaeTCd JIX Hallla TabIula B OYUCTKE. 30ECH MEI Y4YUTEIBA€M TOJIBKO
MEpPTBBIE BEPCUHU, HO aHAJIOTUYHO MOXKHO mo0aBUTH U YCJI0BH € [OJid BCTAaBJIEHHBIX CTPOK.



=> CREATE VIEW vacuum_v AS
WITH params AS (
SELECT (SELECT setting::integer
FROM  pg_settings
WHERE name = 'autovacuum_vacuum_threshold') AS vacuum_threshold,
(SELECT setting::float
FROM  pg_settings
WHERE name = 'autovacuum_vacuum_scale_factor') AS vacuum_scale_factor
)
SELECT st.relname,
st.n_dead_tup dead_tup,
(p.vacuum_threshold + p.vacuum_scale_factor*c.reltuples)::integer max_dead_tup,
st.n_dead_tup > (p.vacuum_threshold + p.vacuum_scale_factor*c.reltuples)::integer need_vacuum,
st.last_autovacuum
FROM pg_stat_all_tables st,

pg_class c,

params p
WHERE c.oid = st.relid
AND c.relname = 'tvac’;

CREATE VIEW
Cettuac Tabnuiia He TpebyeT OYNUCTKY (B HEY HET HeHYKHBIX BEPCHI) U OHa HU pa3y He O4YMINaiach:
=> SELECT * FROM vacuum_v;

relname | dead tup | max_dead tup | need vacuum | last autovacuum

MO2KHO CO3[aTh aHAJIOTUYHOE IPEeACTaBJIEHUE U IS aHaIu3a:

=> CREATE VIEW analyze_v AS
WITH params AS (
SELECT (SELECT setting::integer
FROM  pg_settings
WHERE name = ‘'autovacuum_analyze_threshold') as analyze_threshold,
(SELECT setting::float
FROM  pg_settings
WHERE name = 'autovacuum_analyze_scale_factor') as analyze_scale_factor
)
SELECT st.relname,
st.n_mod_since_analyze mod_tup,
(p.analyze_threshold + p.analyze_scale_factor*c.reltuples)::integer max_mod_tup,
st.n_mod_since_analyze > (p.analyze_threshold + p.analyze_scale_factor*c.reltuples)::integer need_analyze,
st.last_autoanalyze
FROM pg_stat_all_tables st,

pg_class c,

params p
WHERE c.oid = st.relid
AND c.relname = 'tvac';

CREATE VIEW
INpepcraBneHue IOKa3kBaeT, 4YTO Tabnulla He TpebyeT aHaIKM3a; aBTOAHAIN3 yXKe GBI BHIIOJIHEH:

=> SELECT * FROM analyze_v;

relname | mod tup | max _mod tup | need analyze | last_autoanalyze
--------- B e L I S e T
tvac | 0 | 20 | f | 2025-04-09 21:20:47.173247+03
(1 row)

OTKJIIOYUM aBTOOYKUCTKY Ha YPOBHEe TaGnuIlel u u3MeHuM 11 cTpok (6ombire 1%):
=> ALTER TABLE tvac SET (autovacuum_enabled = off);

ALTER TABLE

=> UPDATE tvac SET n = n + 1 WHERE id <= 11;

UPDATE 11

IIpoBepuM IpeCTaBICHUS:

=> SELECT * FROM vacuum_v;



relname | dead tup | max dead tup | need vacuum | last autovacuum

tvac | 11 | 10 | t |
(1 row)

=> SELECT * FROM analyze_v;

relname | mod tup | max mod tup | need analyze | last autoanalyze
--------- Rk T e L R
tvac | 11 | 20 | f | 2025-04-09 21:20:47.173247+03
(1 row)

Kak BupHO, Tabnuile TpebyeTCsi aBTOOUYHUCTKA.

BKJTI0YMM aBTOOYHCTKY A1 TaOIUIEI ¥ TONOKIEM HECKOJIBKO CEKYHI...
=> ALTER TABLE tvac SET (autovacuum_enabled = on);

ALTER TABLE

=> SELECT * FROM vacuum_v;

relname | dead tup | max dead tup | need vacuum | last autovacuum
--------- T s e e R
tvac | 0 | 10 | f | 2025-04-09 21:20:52.58827+03
(1 row)

=> SELECT * FROM analyze_v;

relname | mod tup | max mod tup | need analyze | last autoanalyze
--------- B T S e
tvac | 11 | 20 | f | 2025-04-09 21:20:47.173247+03
(1 row)

ABTOOYMCTKA IpHUIlIa ¥ o6paboTasa Tabnuiy. Yucno HeHyKHEBEIX BEPCHM CHOBa PaBHO HYy/O. [Ipyu 3TOM aBTOaHAINU3 HE
BBITIOJIHSIJICS.

H3menuM emie 11 cTpok:

=> ALTER TABLE tvac SET (autovacuum_enabled = off);
ALTER TABLE

=> UPDATE tvac SET n = n + 1 WHERE id <= 11;

UPDATE 11

=> SELECT * FROM vacuum_v;

relname | dead tup | max_dead tup | need vacuum | last_autovacuum
--------- B e e T T
tvac | 11 | 10 | t | 2025-04-09 21:20:52.58827+03
(1 row)

=> SELECT * FROM analyze_v;

relname | mod tup | max mod tup | need analyze | last autoanalyze
--------- R s e S e e
tvac | 22 | 20 | t | 2025-04-09 21:20:47.173247+03
(1 row)

Temnepb HonMXHa 0TPaboTaTh ¥ aBTOOYUCTKA, M aBTOAHAJIU3.
IIpoBepum 3ToO.

=> ALTER TABLE tvac SET (autovacuum_enabled = on);
ALTER TABLE

HecKoJbKO CeKyHN OXKUTaHUS. ..

=> SELECT * FROM vacuum_v;



relname | dead tup | max_dead tup | need vacuum | last _autovacuum

tvac | 0 | 10 | f | 2025-04-09 21:20:57.781755+03
(1 row)

=> SELECT * FROM analyze_v;

relname | mod tup | max mod tup | need analyze | last autoanalyze
--------- Rk T e L R
tvac | 0 | 20 | f | 2025-04-09 21:20:57.784793+03
(1 row)

Bce mpaBunpHO, oTpaboTanu o6a mpoliecca.

[Toka3aHHbIE IPEICTABIIEHUS] MOXKHO HCIIOJIb30BATh [IJIsT MOHUTOPUHTA OYepeny Tabull, 0KUOAIOIINX OYHUCTKY U aHaJIu3,
yOpaB yciIoBHe Ha UM TaOMUIbl. [[J15 IOTHOTH KapPTUHEI B HUX TPeOyeTCs y4eCTh TapaMeTPhl XpaHEeHUs Ha YPOBHE
OTIEIbHBIX TAOJIHII.

=> ALTER TABLE tvac SET (autovacuum_vacuum_scale_factor = 0.01);

ALTER TABLE
=> SELECT unnest(reloptions) FROM pg_class WHERE relname = 'tvac';

unnest
autovacuum enabled=on
autovacuum vacuum scale factor=0.01
(2 rows)



o)) PROFESSIONAL

[Moaxopn K HacTpouke Pos{gres

banaHc Mexx/ly pa3pacTaHieM Y HaK/aZJHbIMU pacxofaMu

UTepaTUBHBIN MpoLiecc

OCHOBHbIE TapamMeTphbl

autovacuum_vacuum_scale_factor — yacrora 06paboTKu
autovacuum_max_workers — Tapasiie/iu3M
autovacuum_vacuum_cost_limit — CKOPOCTb PabOThI

WHAWBUAYAJ/IbHadA HaCTpOﬁKa Ba’KHBIX Ta6J'II/II_I MMapaMeTpaMM XpaHEHUA

MOHUTOPUHT

pa3pacTtaHue Tab/IuI]
ouepe/ib Ta0/IHL], OKUAOIINX OUUCTKU
Harpys3ka Ha JIMCKU IIpy paboTe OUMCTKU
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ABTOOUMCTKA YNpaBnsieTcs 0BOMbHO 60MbLUMM YAC/IOM B3aMMOCBA3aHHbIX
napamMeTpoB. B XOpoLLIO HACTPOEHHOW CUCTEME aBTOOUNCTKA He JaeT
Tabnmuam HeafleKBaTHO pa3pacTaTbCs U NPu 3TOM He Co3AaeT NINLLIHUX
HaKNaHbIX PacxooB..

Monck 6anaHca — uTepaTMBHbI Npouecc. Hy>XXHO BbICTaBUTb pasyMHble
Haya/ibHble 3HaYEeHNs1 UCXoaa 13 pa3Mepa 1 XxapakTepa UCnosb30BaHUs
Tabn1m1L, NPOBOANTbL NOCTOSIHHbIA MOHUTOPUHT M BHOCUTb KOPPEKTUBBI.

YBenu4yeHue threshold/scale _factor npuBoanT K 60/blLLUEMY paspacTaHuio
Tabnuny, HO OYNCTKA BbIMOSTHAETCA pexe N 60NbLLMMN NOPUNAMUN (BOZMOXHbI
MMKOBbIE HArpy3kun), CyMMapHble HaknagHble pacxofbl HXe. YMeHbLLEHNe
napameTpoB NPMBOANT K 6onee YyacTol 06paboTke HEGONLLUNMN NOPLNAMN,
o6Lue HaknagHble pacxoipbl yBe/IMumBatoTCA, HO Tab/uLbl paspacTatoTca
MeHbLUe. [MKoBble Harpy3kM MOXHO MbITaTbCA CrNagnTb NapameTpamu
cost_limit/cost_delay, ymeHbLUAOWMMM CKOPOCTbL PaboTbl OUNCTKN.

3HayeHne, 3aaHHoe napametpamu threshold/scale factor, onpeaenset
NLLb XenaemMbli MOMEHT cpabartbiBaHMst OUNCTKK. py 60NbLLIOM Yncne
CWU/IbHO U3MEHEHHbIX Tab/nL, NPOLECC OYUCTKM MOXKET A0/1r0 BbINO/HATH
npoxog, U NPUCTYNUT K 06paboTke ouepeHON Tabnuubl Aaneko He cpaay.
B aTom cnyyae Hafo nMbo yBenmunsartb CKOPOCTb paboTbl OUYUCTKN (ecnn
OHa 6bl/1a yMeHbLleHa napametpamu cost_limit/cost_delay), nnéo
yBenMymMBaTb YNC/0 napasnnefnibHo paboTarLmx NpoLeccoB napameTpom
max_workers (4To npuBefeT K yBENMYEHNIO HaKNa4HbIX pacxoaoB).

HaunHas ¢ 16-0ii Bepcumn npoLecchbl aBTOOUMNCTKN NMPUMEHSIIOT N3MEHEHUS
napameTpoB NPSIMO BO BPeEMSI 06paboTKu ouepeHOro oTHoLLeHUs. MoaTomy
MOXHO «Ha /1eTy» YCKOPUTb YXX€ HauyaBLLYCS 0UNCTKY 60MbLION TabnuLbl.



o)) PROFESSIONAL

Toru Posigres

ABTOMaTHMUeCKasi OUMCTKa 3dIllyCKdeT OUMCTKY U dHdJIM3 Ta6J'II/IL[,
AWUHaAaMHW4YeCKHU pedarupysa Hda USMEHEHHA JdHHBIX

ABTOOUMCTKA [IOTTyCKaeT TOHKYK HaCTPOMKY Kak Ha YPOBHe
CHCTEMBI, TaK 1 OT/e/IbHBIX Ta0IHI]

HacTtpoiika aBTOOUMCTKA — UTepaTUBHbIN MOUCK OanaHca
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[1pakTnKa POQSFSSE

1. HacTpoiite aBTOOYMCTKY Ha 3amyck npu usmeHnenuu 10 % cTpok,
BpeMsl «CHa» — OZjHa CeKyH/a.

Co3paiite TabuIly ¢ 60MBIIMM KOJTMUECTBOM CTPOK.

[Baziuars pa3 C UHTEPBAJIOM B HECKOJIbKO CEKYH/T U3MEHSIUTE
1o 5-6 % cnyualiHbix cTpoK. Kaxk/ioe v3MeHeHUe BBITOJTHSIUTe
B OT/ZleJIbHOW TPaH3aKI[1H.

4. CkosbKo pa3 oTpaboTasia aBToourcTka? HackombpKo pa3pociiach
Tabnuia? CoBNaJaroT /I pe3y/bTaThl C 0XKUIaeMbIMU U KaK KX
OOBACHUTB?
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1. HacTpoMKa aBTOOYHCTKH

HacTpauBaeM aBTOO4HCTKY Ha 10% CTpOK.

=> ALTER SYSTEM SET autovacuum_vacuum_threshold = 0;
ALTER SYSTEM

=> ALTER SYSTEM SET autovacuum_vacuum_scale_factor = 0.1;
ALTER SYSTEM

YcranaBnuBaeM 3anycK pabodYUX IIPOIIECCOB Ha ONUH pa3 B CEKYHAY:
=> ALTER SYSTEM SET autovacuum_naptime = 'ls';

ALTER SYSTEM

=> SELECT pg_reload_conf();

pg reload conf

2. Taoauma

=> CREATE DATABASE mvcc_autovacuum;

CREATE DATABASE

=> \c mvcc_autovacuum

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

CREATE TABLE

=> INSERT INTO t(n) SELECT 1 FROM generate_series(1,100_000);

INSERT 0 100000

3. H3MeHeHHe TaHHbIX

HauanbpHEIN pa3Mep TaGIIULIbL:
=> SELECT pg_size_pretty(pg_table_size('t'));

pg size pretty

3568 kB
(1 row)

BrimosiHsieM 0OHOBIEHME TAOIUIEL C 3afepKKaMU B HECKOJIPKO CEKYH[ MeKIy KOMaHIaMu.
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5485

=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5309

=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5591

=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5523

=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5397

=> UPDATE t SET n = n + 1 WHERE random() < 0.055;

UPDATE 5518



=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5547
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5454
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5418
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5445
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5449
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5627
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5483
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5559
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5450
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5445
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5587
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5519
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5432
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;

UPDATE 5611

4. OnneHKa pa3pacTaHus

CrartucTtuka no tabnuie (autovacuum count — CKOJIBKO pa3 BHIIIOJIHSJIACHE aBTOOYKUCTKA):

=> SELECT * FROM pg_stat_all_tables WHERE relname='t' \gx



<[ RECORD 1 ]------- oo

last_vacuum
last autovacuum
last _analyze
last_autoanalyze

2025-04-09 21:32:32.790811+03

2025-04-09 21:32:35.008729+03

relid | 16391
schemaname | public
relname | t
seqg_scan | 20
last seq scan | 2025-04-09 21:32:33.928471+03
seq_tup read | 2000000
idx_scan |
last_idx_scan |
idx_tup fetch |
n_tup ins | 100000
n_tup upd | 109849
n_tup del | ©
n_tup hot upd | 78813
n_tup newpage upd | 31036
n_live tup | 100000
n_dead tup | 5611
n_mod_since_analyze | 0
n_ins_since_vacuum | O
|
I
I
I
vacuum_count | ©

autovacuum_count | 4

analyze count | ©

autoanalyze count | 10

BoT Kak yBenuumuiaach TabauIa:
=> SELECT pg_size_pretty(pg_table_size('t'));

pg size pretty
4408 kB
(1 row)

CyMMapHO usMeHunocs nopsigka 110000 cTpok, uto coctaBnsieT 110% oT pasaMepa TaGauubl. MOXKHO GBLIO OBI
TIPEeAoNI0oKUTh, YTO aBTOOYKUCTKA cpaboTaeT 10-11 pas.

OpHAKO aBTOOYMCTKA BHIIIOJIHSJIACH IPUMEPHO B [IBa Pa3a pexke, IOCKOJIbKY CYI[eCTBeHHAas YacTh OOHOBIIEHUH OblyIa
ONTHMHU3MpPOBaHa CaMOOYUCTKOH (B HameM ciaydae, HOT-ouncTtkoi: mone n_tup hot upd).

Tabnuma yBenu4duiiaChb He B IBa pa3a, a MEHbIIe — IIPUMEPHO Ha TPEeTk. B upeane moctaTo4HO GBII0 OB 5-6%, HO:

e KapTa CBOOOJHOIO IIPOCTPAHCTBA He OOHOBISETCS IIPU CAMOOYKCTKE, @ aBTOOYKNCTKA cpabaTrBaeT TOJIBKO Ha BTOPOH
pas;

e B pe3ynbraTe HOT-00HOBNIEHUY Ha CTPAHUIIAX IIOSBIISIOTCSA «JIMIIHUE» redirect-ykasaTenu — pu HeOOJBIION AIHHE
CTPOK, KakK B HallleM IIpuMepe, 3TOT 3PHEKT CTaHOBUTCS 3aMETEH;

e KapTa CBOGOIHOIO IPOCTPAHCTBA XPAHUT He TOYHYIO, & OKPYIJIEHHYI0 HH(pOPMaLHUIO.



