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ABTOMaTUyeckas ouncTtka Pos}gres

PaboTaeT aHa/1I0rMYHO OOBIYHOM OUHUCTKE

BrinonHsieTcs rnepuognydeCku

JU1s TabJTUL] C OTpe/ie/IeHHBIM KOJTUUeCTBOM M3MeHeHHH
B TOM UHCJIe ZJis1 toast-Tab/ui]

I[Tporjecc autovacuum launcher

MOCTOSIHHO 3aryIieH
TUIaHUPYET 3aIyCK pabourx MpoIieccoB

ITporjeccer autovacuum worker

3aIyCKaroTCs MPOLieccoM postmaster 1o npockbe autovacuum launcher
TIOAK/TIOUAIOTCS K 3afiaHHoM B/I, epeOGUparoT ¥ OUMIIAIOT TaO/IULTbI

ABTOMaTMYECKast OYMCTKa — MeXaHu3M, NO3BOJISIOLNIA 3anycKaTb 0ObIYHYIO
OUNCTKY B onpeaenieHHble MOMEHTbl BpEMEHW, B 3aBUCUMOCTY OT
KONMyecTBa M3MeHeHWli B Tabnmuax. 70 yao6Hee 1 nNpaBubHee, Yem
3anyck no pacnucaHuio (cron), NOCKONbKY yUnTbIBAET AMHAMUKY CUCTEMBI.

[Mpy BKIHOYEHHOW aBTOOUMCTKE B CUCTEME BCerga npucyTCcTByeT npouecc
autovacuum launcher, koTopbIil 3aHMMaETCs NIaHNPoOBaHNEM PaboThl.
PeasibHY0 OUMCTKY BbINOMHAKT MpoLecchl autovacuum worker, HeCKO/IbKO
3K3eMIM/IAPOB KOTOPbIX MOryT pabotaTb napasienbHo.

Mpouecckl autovacuum worker 3anyckaroTcs npoyeccomM postmaster
no npocbbe autovacuum launcher (MoOCko/bKY MMEHHO postmaster oTBevaet
3a NopoXaeHne BCcex HOBbIX NPOLECCoB).

r'\\/'lttos:llpostqresoro.ru/docs/postqresqI/16/routine-vacuuminq#AUTOVACUU
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Autovacuum launcher Posigres

[Tepuogruecku 3amyckaeT pabouwnii rporecc
B KaXX/IyI0 aKTUBHYIO 0a3y JaHHbBIX

pa3 B autovacuum_naptime
HaJi ofHOM 0a30i MOT'YT paboTaTh HECKOJIBKO MPOLIECCOB
o0i11iee KoMueCcTBO pabourx MporeccoB < autovacuum_max_workers

HacTporiku

autovacuum = on
track_counts = on

autovacuum_naptime = 60 s @
() autovacuum_max_workers = 3

} AO0/DKHbI ObITb BK/IIOYEHbI 06a

Mpouecc autovacuum launcher coctaBnsieT cnMcok 6a3 AaHHbIX, B KOTOPbIX
eCTb Kakasi-inbo akTMBHOCTb (TOUYHee, A1 KOTOPbIX CObMpaeTcsa ctatucTnka
NCMoNb30BaHnA).

HoBblii pabouunii npouecc 3anyckaeTcsa pa3 B autovacuum_naptime ans
Kaxk[oi 6a3bl AaHHbIX U3 crncka (To ecTb nNpu Hanuumm N 6a3 npoueccsl
oyayT nopoxaatbcsa B N pa3s yawe). Ecnv 3a Bpems autovacuum_naptime
pabouunii npouecc He ycnes o4YUCTUTbL BCHO 6a3y flaHHbIX, B Ty Xe 6a3y byaer
Hanpas/eH Apyro pabounii npouecc, 1 oHn ByayT pabotarb BMeCTe.
O6uiee KoNMYecTBo paboumx NPoLLECCOB OrPaHNYEHO NapamMeTpoMm
autovacuum_max_workers.

UTo6bI aBTOMATMYECKAs OUMCTKA B NPUHLIMNE paboTana, A0/MKHbI ObITh
yCTaHOB/IEHbI NApaMeTpbl autovacuum v track_counts. MocnegHuii
BK/llOUAET C60p CTATUCTMKM UCNO/b30BaHNS.
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CocTaB/sieT ClMCOK 00BeKTOB 0a3bl JAHHBIX /1T OUUCTKH

UKCJ/IO HEHY>KHBIX Bepc1/1171 CTPOK IIpEBLIIIdET

autovacuum_vacuum_threshold +
+ autovacuum_vacuum_scale_factor X yucio cmpok 8 mabauye

YKCJIO CTPOK, BCTAB/IEHHBIX C MOMEHTA ITOC/IeJHe OUMCTKH, TTPEBbIIIaeT
autovacuum_vacuum_insert_threshold +
+ autovacuum_vacuum_insert_scale_factor x uucao cmpok ¢ mabauye

BK/TFOUAIOTCSI OOBIYHBIE TaO/UIBI U toast-TabIuIIb,
MaTepyai30BaHHbIE TPe/ICTABIEHHUS

He BKJIIOUAIOTCSI BpeMeHHbIe Tab/TUILIbI

Pabounii npouecc noakoyaeTcs K ykazaHHOM 6a3e AaHHbIX U CTPOUT
CMUCOK BCex Tabnuu, matepnann3oBaHHbIX NpeacTaBneHnin u toast-tabnuu,
TPEOBYIOLLNX OUNCTKN.

OumnCTKM TPEBYIOT 06BEKTbI, B KOTOPbIX HAKOMW/IOCH 3HAYNTENBHOE
KO/IMYECTBO HEHYXXHbIX («MEPTBbIX») BEPCUI1 CTPOK.

Ounwalotca Takke 06bEKTbI, B KOTOPbIE C MOMEHTA MPOLLU/I0OA OYNCTKU ObINo
BCTaB/IEHO 3HAYUTE/IbHOE KO/IMYECTBO HOBbLIX CTPOK. DTO BaXHO A1
Tabnmu, B KOTOPbIEe AaHHble TO/IbKO BCTABNAKTCA: X TOXE HEOOX0AMMO
oumwaTb, YTo6bl 0GHOBUTL KapTy BUAMMOCTHU 1 3aMOPO3NTL CTapble BEPCUM
(paccmarpuBaeTcs B TeMe «3amMopo3Ka»).

TouHble hopMynbl NpUBEAEHbI Ha cnange. Kaxaasi U3 HUX UCNoMb3yeT ABa
napametpa, oAnH U3 KoTopbix (*_threshold) onpeaenset abCcosoTHOE
3HauyeHune, a apyron (*_scale_factor) — OTHOCUTENbHYIO A0 CTPOK.

Yuncno cTpok onpeaensieTcs NpueaM3nTeNnbHo, No CTaTUCTUKE:

e 06Lee uncno — pg_class.reltuples,
* YUMC/I0 HEHYXHbIX — pg_stat_all tables.n_dead_tup,
* 4ynCno BCTaB/lieHHbIX — pg_stat_all tables.n_ins_since_vacuum.
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CocTaBsieT CiMcOK 00BeKTOB 0a3bl JAHHBIX [I/Is1 aHAIM3a

YKC/I0 U3MEHUBIIIMXCS BEPCUM CTPOK MpeBbIlIaeT
autovacuum_analyze_threshold +
+ autovacuum_analyze_scale_factor x yucio cmpok 6 mabauye

BKJTFOUAIOTCsI OOBIYHBIE TaO/IUIIBI U MaTeprai30BaHHbIe ITPeICTaBIeHuUs
He BKJTIOUAIOTCS toast-Tab/rI[bl ¥ BpeMeHHbIe TaO/HLIbI

[To ouepeau ouuiliaeT W/WIU aHaIU3UPYyeT BbIOpaHHbIE OOBEKTHI

B OZIHOM Oa3e MOXXeT O[HOBPeMeHHO paboTaTh HECKOJILKO TIPOLIeCCOB
Ha ypOBHe OHOM Tab/MI[bI Mapasiesim3mMa HeT

Takxe CTPOUTCSI CNUCOK BCeX Tabnuu, u matepunanin3oBaHHbIX
npeacTasneHuii, Tpedyowmx aHanunsa. Toast-Tabnuubl He aHaNM3NPYOTCS.

AHannsa TpebyoT 06BbEKTLI, B KOTOPbLIX C MOMEHTA NpeblayLero aHanm3a
N3MEHWOCh 3HaUUTENIbHOE YMCNo CTPOoK. OHO onpeaensercs no
cratucTtuke: pg_stat_all tables.n_mod_since analyze.

MocTpouB ABa cnncka, paboymnii NpoLiecc No ouepean oUULAET U/Mamn
aHa/IM3NpPyeT 0TOBPaHHbIE 06BEKThI U MO OKOHYAHUM OUMCTKM 3aBepLUaeTcs.

B ogHoi Bl MOXeT OAHOBPEMEHHO paboTaTb HECKO/IbKO NPOLEeCCOoB,
napannenbHo obpabaTbiBasd pasHble Tabnuubl. Ha ypoBHe ogHOM Tabnunubl
napasnennsma Her.
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HacTpoliky aBTOOUUCTKH
autovacuum_vacuum_threshold = 50 @
autovacuum_vacuum_scale_factor = 0.2
autovacuum_vacuum_insert_threshold = 1000 @
autovacuum_vacuum_insert_scale_factor = 0.2

[TapaMeTpbl XpaHeHUsI TaOJIHI]

autovacuum_enabled
toast.autovacuum_enabled

W OJHOMMEHHBbIE€ HaCTPOEUHEIE ITIapAMETPhbI

HacTpoiiku no ymonyaHuio npegnonaratoT BbI30B aBTOOUNCTKM NPu
n3MmeHeHun Tabnmupl Ha 20 % nnu BctaBke 20 % HOBbIX CTPOK.

OT0 AOCTATOYHO BbICOKOE 3HaYeHne: aBToouMCTKa byAeT Bbi3biBATbLCA
penko, Ho paboTaTb 6yaAeT A0/ro, 0CO6EHHO A9 60MbLUMNX Tabnuu,.

B 60/bLUMHCTBE C/lyYaeB 3TOT NPOLEHT crieayeT YMEHbLUUTb.

B cnyyae He06X0AMMOCTN MOXHO HACTPOUTb 3TV NapaMeTpbl HA YPOBHE
OTAE/bHbIX TA6/ML, C MOMOLLbI NapaMeTPOB XPaHeHUS:

CREATE TABLE ... WITH (napameTp=3HayeHue)

[Mpunyem napameTpbl MOXHO OTAENbHO HacTpamBaTtb A4 toast-tabnuu,.
Kpome Toro, Ha ypoBHe oTAe/bHbIX TabnL, aBTOOUMCTKY MOXHO OTK/IHOUNTD.
https://postgrespro.ru/docs/postgresgl/16/runtime-config-autovacuum

https://postgrespro.ru/docs/postgresqgl/16/sql-createtable
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Hacrpoiiku aBroaHanmsa
autovacuum_analyze_threshold = 50 @
0.1

autovacuum_analyze_scale_factor =
[TapaMeTpbl XpaHeHUsI Tab/Iu1]

autovacuum_analyze_threshold
autovacuum_analyze_scale_factor

J1s toast-Tab/InI] aHA/IU3 He BbITIOTHSETCS

HacTpoiikn no ymonyaHuio npegnonaratoT BbI30B aBToaHam3a npu
n3MeHeHun Tabnuubl Ha 10 %.

B cnyyae He06X0ANMOCTN, MOXHO HACTPOUTbL 3TN NapamMeTpbl Ha YPOBHE
OTAE/bHbIX TA6/NL, C MOMOLLIbIO NapaMeTPOB XPaHEHUS.

Toast-Tabnuubl He aHaIM3UPYOTCS, NO3TOMY COOTBETCTBYHOLLLMX
napameTpoB [/151 HUX HET.
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HacTtpoiiku [/151 peryiMpoBaHuys Harpy 3Ky SOt e
L. [N BCeX pabounx
autovacuum_vacuum_cost_limit = -1 )a npoLeccos
(npu —1 ucnons3yercs vacuum_cost_limit = 200)

autovacuum_vacuum_cost_delay = 2ms
(npu —1 ucnonw3yercs vacuum_cost_delay = 0)

vacuum_cost_page_hit, vacuum_cost_page_miss, vacuum_cost_page_dirty

[TapaMeTpbl XpaHeHUsI Tab/IuU1]

autovacuum_vacuum_cost_limit
toast.autovacuum_vacuum_cost_limit

autovacuum_vacuum_cost_delay
toast.autovacuum_vacuum_cost_delay

PerynnpoBaHue Harpyskn npyu aBToMaTtuyeckom o4MCTKe paboTaeT Tak xe,
Kak 1 npun 06bI4HON. OAHAKO CYLLECTBYIOT AONOMHUTE/bHbIE NapaMeTpbl
autovacuum_vacuum_cost_limit v autovacuum_vacuum_cost_delay,
KOTOpbIe, ec/in He paBHbl —1, NepekpbIBalOT nNapameTpbl vacuum_cost_limit
n vacuum_cost _delay.

[nsa yckopeHus paboTbl aBTOOUUCTKN MOXHO YBEMUNTL 3HAYEHNE
autovacuum_vacuum_cost_limit, Ho npn aTOM cneayeT yuyntbiBatb, YTO
npeaen, yctaHaB/MBaeMbli 3STUM NapaMeTpoM, 06LLMIA A4S BCeX pabdoumx
npoeccos. [NoaToMy nNpu yBenuuyeHuu autovacuum_max_workers cnepyet
yBenuumeaTb W autovacuum_vacuum_cost_limit.

Takke 3TK NnapamMeTpbl MOryT YKa3bIBaTbCS 1 HA YPOBHE OTAE/bHbIX Tab/uL,.

https://postgrespro.ru/docs/postgresgl/16/runtime-config-resource#RUNTIM
E-CONFIG-RESOURCE-VACUUM-COST



https://postgrespro.ru/docs/postgresql/16/runtime-config-resource#RUNTIME-CONFIG-RESOURCE-VACUUM-COST
https://postgrespro.ru/docs/postgresql/16/runtime-config-resource#RUNTIME-CONFIG-RESOURCE-VACUUM-COST

of] PROFESSIONAL

Autovacuum worker Posigres

Hactporiku namsitu

autovacuum_work_mem = -1
(npu —1 ucnosnb3yetcst maintenance_work_mem = 64MB)

HAaCTPOMKU JIeMCTBYIOT [/ KaXJ0oro pabouero mporiecca,
MaMsITh BBIZIEISIETCS Cpa3y B ITOJTHOM 00beMe

Oonbimii 06beM MaMsATH yMeHbIIIaeT H30bITOUHY0 00paboTKy
WH/IeKCHBIX CTPaHML]

MOHUTOPUHT

log_autovacuum_min_duration = 10min
pg_stat_progress_vacuum

10

Kpome HacTpoek, BIMSAIOLLMX Ha To, KorJa 1 Kak paboTaTk NpoLeccy
ABTOOYMCTKM, ECTb BO3MOXHOCTb OTPEry/IMPOBaTh BblAENAEMYIO NaMATb A5
pabounx npotieccos (autovacuum worker).

Mo ymonyaHuo pasMmep namAaTn orpaHnyeH napaMmeTpom
maintenance_work_mem, KOTOpPbI/ AeACTBYET He TOJIbKO Ha aBTOOUUCTKY,
HO 1 Ha BCe OCTaslbHble Cny)XebHble ooHOBble npoueccbl. O6bIYHO 3TOT
napamMeTp MOXHO YCTaHOBUTb B AOCTATOYHO 60/1bLLOE 3HAYEHME, MOCKOMbKY
POHOBBIX MPOLLECCOB HE Tak MHOro. Of4HaKko Yncsio paboymx nNpoLeccos
aBTOOUUCTKM (perynupyemMoe napameTpom autovacuum_max_workers)
MOXET ObITb 60MbLUINM, a NaMATb BblAeNAETCA cpa3y NOSHOCTLIO (a He Mo
HeobxoamMmocTn). MoaTomMy A8 NPOLEeCcCOB aBTOOUYUCTKN MOXXHO HACTPOUTb
oTAeNbHOe orpaHMyeHre ¢ NOMOLLbI0 napamMeTpa autovacuum_work_mem.

Kak rosopusiocb B Teme «QumncTka», NpoLecc O4MCTKN MOXET paboTaTb

N C MUHUMa/IbHBIM 06beMOM NamsaTh. Ho ecniv Ha Tabnuue co3aaHsbl
MHAEKChI, TO HEGO/bLLIOE 3HAYEHME MOXET NPUBECTM K MOBTOPHbIM
CKaHMPOBAHUSIM OfIHMX M TEX XXe UHAEKCHbIX CTPaHWL, — aBTooYMCTKa byaeT
pa6oTtatb MefasieHHee. B naeane cnenyet nogobpatb Takoe MUHUMa/IbHOE
3HauYeHune, Npu KOTOPOM HET NOBTOPHbIX CKAHNPOBAaHMWIA.

[nsa MmoHUTOpUHra ecTb NapameTp log_autovacuum_min_duration,
3agalowmii BpeMsi BbINO/IHEHNS aBTOOUMCTKM, NPU NPEBbILLEHNN KOTOPOro
NHpopMauunsa ByaeT 3anncbiBaTbCA B XXYpPHaU1 COOOLLEHUI cepBepa, U
npeacTaBneHne pg_stat_progress_vacuum, nokasbiatollee nHhopmaumio
B pea/IbHOM BPEMEHM.

HanomHuMm, 4TO 3a4acTylo crieyeT He yBenmumBaTb pasmMep namsaTu,
a yMeHblUaTb nopor cpabarbiBaHNA OYNCTKKU, YTOObI 3a OAWH pa3
o6pabaTbiBa/I0Cb MeHbLUE AaHHbIX.



ABTOOYHCTKA

CosgazuM Tabauiry ¢ 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

BbICTaBUM HACTPOHMKHU aBTOOUHUCTKH.

HeGouIbI110€ BpeMst 0>KU/IaHUsL, YTOOBI Cpa3y BU/IETh pPe3yJIbTaT:

=> ALTER SYSTEM SET autovacuum_naptime = 1;

ALTER SYSTEM

OJ1H IIPOLIEHT CTPOK:

=> ALTER SYSTEM SET autovacuum_vacuum_scale_factor = 0.01;
ALTER SYSTEM

HyneBoii nmopor:

=> ALTER SYSTEM SET autovacuum_vacuum_threshold = 0;
ALTER SYSTEM

BrICTaBUM HACTPOHMKHU aBTOAHAJIN3A.

/lBa IIpOIIeHTa CTPOK:

=> ALTER SYSTEM SET autovacuum_analyze_scale_factor = 0.02;
ALTER SYSTEM

HyneBoii riopor:

=> ALTER SYSTEM SET autovacuum_analyze_threshold = 0;
ALTER SYSTEM

IlepeunTaeM HaCTPOMKH:

=> SELECT pg_reload_conf();

pg_reload conf

Co3maIuM IIpefiCTaBIeHUE, TIOKA3bIBAIOIIee, HY K/[aeTCsI JIH Hallla TA6GJIUIA B OYHCTKE. 31eCh MBI YUUTHIBAEM TOJILKO MEPTBBIE
BEepPCHUH, HO aHAJIOTHMYHO MOYKHO I06aBUTH U YCJIOBHE JIJIS1 BCTaBJIEHHBIX 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
Celfuac TabsmIla He Tpe6GyeT OUMCTKH (B HEM HeT HEHY)>KHBIX BepCHil) 1 OHa HU pasy He OUMIIAIACh:
=> SELECT * FROM vacuum_v;

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

tvac | 0 | 10 | f |
(1 row)

MO>KHO cO37jaTh aHaJIOTUYHOe IIpeacTaB/IeHHe U IS aHaJIU3a:

=> 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
IIpencTaBIeHHe IT0KA3bIBAET, UTO TAGIUIA He TpeGyeT aHAIK3a; aBTOAHAIN3 YrKe ObLI BHIIIOTHEH:

=> SELECT * FROM analyze_v;

relname | mod tup | max _mod tup | need analyze | last_autoanalyze
--------- Lk L L T I L
tvac | 0| 20 | f | 2025-06-23 23:43:04.901445+03
(1 row)

OTKJ/IIOYMM aBTOOUYHCTKY Ha YPOBHE Ta6GIUIIBI M U3MeHUM 11 cTpok (6osib1tre 1%):
=> ALTER TABLE tvac SET (autovacuum_enabled = off);

ALTER TABLE

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

UPDATE 11

IIpoBepHM IIPeCTaBIEHUS:

=> 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 | 2025-06-23 23:43:04.901445+03
(1 row)

Kak BHIHO, Ta6IuIle Tpe6yeTess aBTOOUHCTKA.

BKJIFOUMM aBTOOUYMCTKY [JIS1 TAOIUITEI U IIOK0K/[eEM HECKOIBKO CeKYH...
=> ALTER TABLE tvac SET (autovacuum_enabled = on);

ALTER TABLE

=> SELECT * FROM vacuum_v;

relname | dead tup | max dead tup | need vacuum | last autovacuum
--------- B T e s PP
tvac | 0 | 10 | f | 2025-06-23 23:43:10.290865+03
(1 row)

=> SELECT * FROM analyze_v;

relname | mod tup | max mod tup | need analyze | last autoanalyze
--------- B et S R R TP
tvac | 11 | 20 | f | 2025-06-23 23:43:04.901445+03
(1 row)

ABTOOYHCTKA IIPHIIUIA B 06paboTasia TabIuIly. YHC/I0 HeHYKHBIX BEPCHE CHOBA PaBHO HYJIH0. [IpK 3TOM aBTOAHAJIN3 He
BBIITOJTHSLICS.

H3smeHuM eire 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
--------- R e S s e
tvac | 11 | 10 | t | 2025-06-23 23:43:10.290865+03
(1 row)

=> SELECT * FROM analyze_v;

relname | mod tup | max mod tup | need analyze | last autoanalyze
--------- Lk L L T I L
tvac | 22 | 20 | t | 2025-06-23 23:43:04.901445+03
(1 row)

Tenepb F0/DKHA OTPAGOTATh U ABTOOYKCTKA, U aBTOAHAJIHS3.
IIpoBepuM 3TO.

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

HeCKoJIbKO CeKyH/[| OKHaHUL...

=> SELECT * FROM vacuum_v;



relname | dead tup | max_dead tup | need vacuum | last _autovacuum
--------- R e S s S
tvac | 0 | 10 | f | 2025-06-23 23:43:16.482704+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 | 2025-06-23 23:43:16.487558+03
(1 row)

Bce nipaBHIIBHO, 0TpaboTasiu o6a Iporecca.

[ToxasaHHBIE IIpe/ICTaBIeHHUs MOKHO MCII0/Ib30BaTh JIJI1 MOHUTOPHMHTA OUepe i TabJIML], 0>KH/IaI0IMX OUKCTKY U aHaJIu3, yopaB
yCJIOBHE Ha UM Ta6GJIHUIIBL. /[7Is1 ITOJIHOTHI KaPTHUHBI B HUX TpeOyeTcs y4uecTh IIapaMeTphl XpaHeHHs Ha YPOBHe OT/e/IbHBIX TabJIuII.

=> 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)
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[Moaxopn K HacTpouike Pos{gres

basaHc Mexx/ly pa3pacTaHrieM U HaK/JIaJHbIMU pacxofaMu

WTepaTUBHBIN Mpo1iecc

OCHOBHbIE TTapaMeTphI

autovacuum_vacuum_scale_factor — yacrora 06paboTKu
autovacuum_max_workers — Tapasiiem3m
autovacuum_vacuum_cost_limit — CKOpPOCTb paboThI

WHAWBHUAYdJ/IbHAs HaCTPOI‘/JIKa BA’KHBIX Ta6J'II/IL[ MMapaMeTpaMu XpaHEHUA

MOHUTOPUHT

pa3pactanue Tabmui]
ouepe/ib TaO/NLI, OKUJAOIIUX OUUCTKU
HarpysKa Ha JIMCKH ITpy paboTe OUUCTKH
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ABTOOUMCTKA YNPaB/SIETCSA 0BOMbHO 60/LLUVM YMC/IOM B3aMMOCBSI3aHHbIX
napameTpoB. B XOpoLIO HACTPOEHHOW CUCTEME aBTOOUNCTKA He AaeT
Tabnuuam HeaJlekBaTHO Pa3pacTaTbCs U NMPU 3TOM He CO3AAaeT JIULLIHMX
HaKNaHbIX PAcXoo0B.

Mouck 6anaHca — utepaTuBHbIli Npouecc. Hy>XHO BbICTaBUTb pasyMHble
Haya/lbHble 3HAYEeHNs1 UICXOst U3 pasMepa 1 XapakTepa UCnosib3oBaHus
Tab/11L, NPOBOANTbL NOCTOSIHHbIA MOHUTOPUHT Y BHOCUTb KOPPEKTUBBI.

YBenuyeHwue threshold/scale_factor npnBoanT K 60/bLIEMY pa3pacTaHunio
Tabnmu, HO OUYNCTKA BbINOJTHAETCS pexe 1 60AbLMMN NopUMSMU (BO3MOXHbI
NMMKOBbIE HAarpy3kun), CyMMapHble Hak/agHble pacxofbl HUXe. YMEHbLLEHNE
napameTpoB NpmMBoANUT K 60n1ee Yacton 06paboTke HEGOMLLUMMK MOPLUUSIMHA,
obume HaknagHble pacxofpbl yBenmunmBarTcs, HO Tabnnupbl paspacratoTcs
MeHbLLE. M1KoBbIE Harpy3kn MOXHO MbITaTbCA CraanTb NapameTpamm
cost_limit/cost_delay, ymeHbLIAOWNMN CKOPOCTb PaboTbl OUMCTKM.

3HauveHue, 3agaHHoe napametpamu threshold/scale_factor, onpepenset
NLWLb XenaemMbli MOMEHT cpabaTtbiBaHWUsi OUUCTKU. py 60MbLIOM Yucne
CUJIbHO U3MEHEHHbIX Tab/mL, NPOLEeCcC OYNCTKM MOXET A0/1r0 BbIMO/HATb
npoxog, U NPUCTYNUT K 06paboTke ouepeHON Tabnuubl Aaneko He cpasy.
B atom cnyyae Hano /iMbo yBennumBatb CKOPOCTb paboTbl QUUCTKY (ec/n
OHa b6bl/1a yMeHblleHa napameTpamu cost_limit/cost _delay), nnbo
yBe/IM4MBaTh YMUC/10 NapasifieNnibHo paboTaroLmx nNpoLeccos napaMmeTpom
max_workers (4To npuBefeT K yBENIMUYEHMIO HaKNaHbIX Pacxonos).

HaunHas ¢ 16-0i1 Bepcum NpoLEecChbl aBTOOUNUCTKM MPUMEHSIOT U3MEHEHMS
napamMeTpoB NPSAMO BO Bpems 06paboTkn ovepeaHoro oTHoLwweHus. NMoatomy
MOXXHO «Ha JIETY» YCKOPUTb YK€ HayaBLUYHCA OUNCTKY 60MbLLIOK Tabnunubl.
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Toru Posygres

ABTOMaTHUeCKasi OUMCTKa 3dIlyCKdeT OUYMCTKY U aHdJIN3 Ta6JII/IL[,
AWUHAMHW4YE€CKHU pearupysda Ha U3SMEHEHHA JdHHBIX

ABTOOYMCTKA [IOMYyCKaeT TOHKYO HaCTPOMKY KaK Ha YPOBHE
CUCTeMBI, TaK U OTAe/bHBIX Tab/uI]

HacTtpoiika aBTOOUMCTKA — UTepaTUBHbIN MOUCK OasaHca
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[1pakTnka Pogga’?é%

1. HacTpoliTe aBTOOUMCTKY Ha 3amyckK npu usmeHenuu 10 % cTpok,
BpeMsl «CHa» — OZjHa CeKyH/a.

Co3paiiTe TabuIly C 60BIIMM KOJTAYECTBOM CTPOK.

[Bajuarh pa3 C UHTEPBA/IOM B HECKOTbKO CEKYH/] U3MEHSIUTE
1o 5—6 % ciydaiHbIX CTPOK. Kak/j0e n3MeHeHre BBITIOTHSIUTe
B OT/e/IbHOM TPaH3aKLIUMU.

4. CkosbKo pa3 orpaborasna aBroourcTKa? HackombKo pa3pociach
tabmiia? CoBMaZarOT /I Pe3y/IbTaThl C OXKUAEMBIMHU M KaK UX
OOBSCHUTB?
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1. HacTpoiika aBTOOYHCTKH

HacTpauBaeM aBTOOYHCTKY Ha 10% CTpOK.

=> ALTER SYSTEM SET autovacuum_vacuum_threshold = 0;
ALTER SYSTEM

=> ALTER SYSTEM SET autovacuum_vacuum_scale_factor = 0.1;
ALTER SYSTEM

VcTaHaBIMBaeM 3allyCK pab0dux IPoIeccoB Ha OJUH Pa3 B CEKYHY:
=> ALTER SYSTEM SET autovacuum_naptime = 'ls';

ALTER SYSTEM

=> SELECT pg_reload_conf();

pg reload conf

2. TaGuIa

=> 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. I3sMeHeHUe JaHHBIX

HavasibHBIM pasMep TaOJIUIIBL:
=> SELECT pg_size_pretty(pg_table_size('t'));

pg size pretty

3568 kB
(1 row)

BBIIIOJTHSIEM 0GHOBJIEHHE TAGIHITEI C 3aIep)KKaMHU B HECKOJIBKO CEKYH/T Me>K/Ty KOMaH/IaMH.

=> UPDATE t SET n

n + 1 WHERE random() < 0.055;
UPDATE 5580
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5391
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5486
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5476
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5423

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



UPDATE 5497
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5405
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5423
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5620
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5462
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5460
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5479
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5361
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5448
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5488
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5505
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5508
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5476
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;
UPDATE 5471
=> UPDATE t SET n = n + 1 WHERE random() < 0.055;

UPDATE 5494

4. OneHka paspacTaHus

CTaTUCTHKA I10 TﬂﬁJII/IHe (autovacuum_count — CKOJIbKO Ppas BBIIIOJIHAIACh aBTOOYHCTKA):

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



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

last_vacuum
last autovacuum
last _analyze
last_autoanalyze

2025-06-23 23:55:49.027374+03

2025-06-23 23:55:51.234989+03

relid | 16391
schemaname | public
relname | t
seqg_scan | 20
last seq scan | 2025-06-23 23:55:50.449446+03
seq_tup read | 2000000
idx_scan |
last_idx_scan |
idx_tup fetch |
n_tup ins | 100000
n_tup upd | 109453
n_tup del | ©
n_tup_hot_upd | 78111
n_tup newpage upd | 31342
n_live tup | 100000
n_dead tup | 5494
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 yBeJIMYM/IaCh TabJIHIa:
=> SELECT pg_size_pretty(pg_table_size('t'));

pg size pretty

4416 kB
(1 row)

CyMMapHO U3MeHHJIOCh ITopsiika 110000 cTpok, uTo cocTaBisieT 110% oT pasmepa TabIUITbl. MOYKHO G650 GBI IIPe/II0I0KHUTD,
YTO aBTOOUMCTKA cpaboTaeT 10-11 pas.

O/fHAaKO aBTOOUKCTKA BBITOIHIACH IIPUMEPHO B [IBa Pa3a Peske, IIOCKOJIBKY CYIeCTBeHHAsI YacTh 0GHOBIEHUE GbLIa
ONITUMHU3UPOBAaHA CAMOOYHCTKOI (B HaIlleM cirydae, HOT-ourcTKoM: 1moste n_tup_hot_upd).

TabJinIia yBeJIMUHUIACh HE B /IBa Pa3a, a MeHbIIle — IIPIMEpPHO Ha TpeTh. B nyease 10cTaTOYHO 65110 651 5-6%, HO:

® KapTa CBOGOZHOIO IIPOCTPAHCTBA He 06HOBJIAETCS IIPH CaMOOYMCTKE, a aBTOOUMCTKA cpabaThIiBaeT TOJIbKO Ha BTOPOM pas;

® B pesyabTaTe HOT-00HOBJIEHMH Ha CTPaHMIIAX IOSABJIAIOTCA «IHIIHHE» redirect-ykasaTea s — IIpHA He6OJIBIIOMN JJIMHE
CTPOK, KaK B HallleM IIpUMepe, 3TOT 3G PeKT CTaHOBUTCS 3aMeTeH;

® KapTa CBO60/HOTO IIPOCTPAHCTBA XPaHUT He TOYHYIO, a OKPYIJIEHHYI0 HHOPMAIIHIO.



