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Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHe maTeprasioB Kypca (npeseHTauuu,
AeMOHCTpaumn) paspeluaetcs 6e3 orpaHuyeHnii. Kommepyeckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpewjaeTcsi BHeCEHME U3MEHEHWI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPEANIOKEHNA HaNpaBnaAnTe no agpecy:
edu@postgrespro.ru

OTKa3 oT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeCceT HMKakol OTBETCTBEHHOCTHU 3a
N06bIe NOBPeXAeHUs 1 YObITKN, BKKOYaA NOTEP0 A0X04a, HAHECEHHbIEe
NPSAMbIM U HENPAMbIM, CrieunasibHbIM WU CyYalHbIM UCMO/Ib30BaHNEM
MaTtepuasioB kypca. KomnaHusa Postgres Professional He npegoctaBnsaer
Kaknx-nmoo rapaHTnini Ha matepuasbl Kypca. Martepuasbl Kypca
NpeaocTaB/SATCS HA OCHOBE NMpUHLUMNA «KakK eCTb» U KOMNaHus Postgres
Professional He 06s3aHa NpefoCcTaBNATL CONPOBOXAEHWE, NOALEPXKKY,
0OHOB/IEHNSA, pacLUMPEHNSA N U3MEHEHNSA.



o) PROFESSIONAL

Tembl Posigres

ABTOMaTHUeCKasi OUMCTKa (autovacuum)
ABTOaHamms3

HaCTpOﬁKa Irmponecca dBTOOUMCTKHU



o] PROFESSIONAL

ABTOMaTM4yeckas oyncTka Posggres

PaboTaeT aHa/IOTMUYHO OOBLIYHON OUKUCTKE

Beimonxsiercs nepuoaryecKu

[JU1s1 TaOJTHLL C OTpe/ie/IeHHBIM KOJTMUeCTBOM M3MEeHeHUH
B TOM UHCJIe Jjis toast-Tab/iui]

I[Tporjecc autovacuum launcher

TOCTOSIHHO 3arylijeH
TJIaHUPYeT 3arycK pabourx MporieccoB

HPOLIECCBI autovacuum worker

3aITyCKaroTCsl MPOLieccoM postmaster 1o rpockbe autovacuum launcher
TIOAK/TIOUAIOTCS K 3afiaHHoM B/I, mepeOGUparoT ¥ OUMIIAIOT TabOIULIbI

ABTOMaTUYECKAs! OYNCTKA — MEXAHU3M, NO3BOSAOLLNIA 3anyCcKaTb 0ObIYHYHO
O4YMCTKY B ONpeaesieHHble MOMEHTbI BPEMEHM, B 3aBUCUMOCTY OT
KOMIMYeCcTBa M3MEHEHUI B Tabnmuax. 3To yaobHee 1 npaBusibHee, Yem
3anyck no pacnmcanuto (cron), NOCKO/bKY YYUTbIBAET AMHAMUKY CUCTEMBI.

[Mpwn BKNHOYEHHOM aBTOOUUCTKE B CUCTEME BCerga npucyTCTBYET npoLecc
autovacuum launcher, koTopbI 3aHMMaeTCA NnaHMpoBaHMeM paboThbl.
PeasibHY0 OUMCTKY BbINOHAKT NpoLecchl autovacuum worker, HeCKOJ1bKO
9K3eMMNNAPOB KOTOPbIX MOTYT paboTarb napasisiesibHo.

Mpouecchl autovacuum worker 3anyckalTcsi TpoLIeccom postmaster no
npock6e autovacuum launcher (Nockonbky MMEHHO postmaster oTBevyaeT 3a
MOPOX/EHNE BCEX HOBbIX MPOLECCOB).

https://postgrespro.ru/docs/postgresqgl/10/routine-vacuuming#AUTOVACUU
M




o] PROFESSIONAL

Autovacuum launcher Posigres

Anroput™Mm

JUTST KXK/I0M 6a3bl JaHHBIX (B KOTOPOM eCTh aKTUBHOCTB)
3arycKarb pabouwnii Tipoliecc pa3 B autovacuum_naptime

KOJIMUeCTBO Paboumx MpoLieccoB < autovacuum_max_workers

Hactpotiku

autovacuum = on
track_counts = on

autovacuum_naptime = 60 s @
autovacuum_max_workers = 3

} [O/MKHBI GbITh BK/OYEHbI 06a

Mpouecc autovacuum launcher coctaBnsAeT cNnUcok 6a3 faHHbIX, B KOTOPbIX
eCTb Kakas-inbo akTMBHOCTb (TOUYHee, ANA KOTOPbIX COBMpaeTca ctatTucTnka
NCNOJIb30BaHNA).

HoBblin paboumii npoLecc 3anyckaeTcsa pas B autovacuum_naptime ans
kakgon B/, (To ecTb npu Hannuum N 6a3 npouecchbl 6yayT NopoXaaTbCs
B N pa3 vaule). ObLiee KonmyecTso pabovmx NpoLeccoB orpaHN4YeHo
napameTpoMm autovacuum_max_workers.

[ns Toro, 4TO6LI aBTOMATMYECKAS O4YMCTKa paboTana B NPUHLMNE, AO0/KHbI
ObITb YCTAHOB/IEHbI MAPAMETPbI autovacuum v track _counts. MocnegHuia
BK/1OY@ET COOpP CTAaTUCTUKM UCMOMb30BaHNS.



o] PROFESSIONAL

Autovacuum worker Posigres

Anroput™Mm

BBITIO/THATE 110 OUepe/id OUMCTKY Bcex Tabmury (Bkitouass TOAST),
B KOTOPBIX UMC/I0 HEHYKHbIX BEPCHIi CTPOK TpeBbIllIaeT

autovacuum_vacuum_threshold +
+ autovacuum_vacuum_scale_factor * uucio cmpok 8 mabauye

d TaK>Ke BBITIO/IHATH dHa/I13 BCeX T86III/IL[,
B KOTOPBIX UKW CJ/IO U3MEHHUBIINXCA BepCI/Iﬁ CTPOK IIPEBBIIIAET

autovacuum_analyze_threshold +
+ autovacuum_analyze_scale_factor * uuciao cmpok e mabauye

B ofiHOM B/] MoxkeT mapasieibHO paboTaTh HECKOJTBKO MPOL[eCCOB

Pabounii npouecc noaktoyaeTca K ykasaHHOM 6a3e AaHHbIX U CTPOUT
CMMCOK BCeX Tabnuu, MmaTepnasin3oBaHHbIX NpeAcTaBeHnii n toast-tabnuu,
TPEOYHOLMX OYNCTKM — Y KOTOPbIX YNC/I0 HEHYXHbIX («MEPTBbIX») BEPCUIA
CTPOK NpeBbILLAET NOPOroBoe 3HaYeHne, 3aJaHHoe ABYMS NapamMeTpamu:

- autovacuum_vacuum_threshold onpegensieT abCoMOTHbI MUHUMYM,

- autovacuum_vacuum_scale_factor onpegenser OTHOCUTE/IbHYIO A0/10
N3MEHUNBLUNXCA CTPOK.

A TaKxe CTPOUT CNICOK 0GHLEKTOB, TPEGYIOLUX aHaIM3a — Y KOTOPbIX YNC/IO
M3MEHEHHbIX BEPCUIA CTPOK NPEBLILLIAET NOPOroBOe 3HAUYEHNE, 3a[]aHHOE
[IBYMSsi aHa/1I0TMYHbIMW NapameTpamMm:

- autovacuum_analyze _threshold,
- autovacuum_analyze _scale_factor.
[Mpy 3TOM YMCNO CTPOK onpeaensieTcs NpubAn3nTeNbHO, No CTaTUCTUKE:

- obuiee uncno — pg_class.reltuples,
- YUMCJI0 HEHYXXHbIX — pg_stat_all tables.n_dead_tup,
- Yyncno nsMeHeHHbIx — pg_stat_all_tables.n_mod_since_analyze.

[asblie npouecc no oYepeamn ounwaeT u/unm aHannsnpyeT oTo6paHHble
06BbEKTbI 1 M0 OKOHYAHUM OUUCTKN 3aBEPLLIAETCS.

B ogHoli B, MOXeT 0gHOBPEMEHHO paboTaTb HECKO/IbLKO NPOLIECCOB,
napasnnenbHo obpabaTbiBas pasHble Tabnuupbl. Ha ypoBHe ogHOM Tabnvubl
napasnnenMsma Her.



Autovacuum worker Pogga’?és%

HacTpoliky aBTOOUUCTKU
autovacuum_vacuum_threshold = 50 @
autovacuum_vacuum_scale_factor = 0.2

[TapameTpbl XpaHeHUS TabHI]

autovacuum_enabled
toast.autovacuum_enabled

autovacuum_vacuum_threshold
toast.autovacuum_vacuum_threshold

autovacuum_vacuum_scale_factor
toast.autovacuum_vacuum_scale_factor

HacTpoliku no ymosiyaHuio npeanosaratoT Bbi30B aBTOOUMCTKN NpU
N3MeHeHun Tabnuubl Ha 20%. 3TO AOCTaTOYHO 60/1bLLIOE 3HAYEHME:
aBTOOUYMUCTKa ByAeT Bbl3blBATbCA PeaKo, HO paboTaTb ByaeT Ao/ro,
0COOEHHO ANna 60NbLUNX TabNuL,.

B cnyyae Heo6xoAMMOCTU, MOXHO HACTPOUTbL 3TU NapamMeTpbl Ha YPOBHE
OTAeNbHbIX Tab/uL, C NOMOLLBI0 NapaMeTpPoB xpaHeHus (create table ... with
(napameTp=3HayeHue)). Npryem napameTpbl MOXHO OTAE/IbHO HacTpanBaTb
nnga toast-tabnuu,.

Kpome Toro, Ha ypoBHe OTAEe/IbHbIX Tab/nL, aBTOOUMCTKY MOXHO OTK/THOUUTD.
https://postgrespro.ru/docs/postgresqal/10/runtime-config-autovacuum
https://postgrespro.ru/docs/postaresql/10/sql-createtable




Autovacuum worker Pogza’?sié:

HacTtpoliky aBToaHanm3a
autovacuum_analyze_threshold = 50 @

autovacuum_analyze_scale_factor = 0.1
[TapameTpbl XpaHeHUS TabHI]

autovacuum_analyze_threshold
autovacuum_analyze_scale_factor

st TOAST-Tab/ui] aHa/IN3 He BITIOTHSAETCS

HacTpoiiku no ymonyaHuio npegnosaratoT BbI30B aBTOaHaM3a npu
N3MeHeHun Tabnuubl Ha 10%.

B cnyyae Heob6XxoAMMOCTU, MOXHO HACTPOUTb 3TV NapaMeTpbl Ha YPOBHE
OTAENbHbIX Tab/ML, C NOMOLLLH NapaMeTpPoB XpPaHeHMSI.

Toast-TabnuLbl He aHaIM3UPYHOTCS, NO3TOMY COOTBETCTBYHOLLNX
napameTpoB [N1s1 HUX HET.



Autovacuum worker Pogga’?és%

HacTtpoliku J/151 peryiMmpoBaHUsi Harpy3KU e R—
L. N5 Bcex pabounx
autovacuum_vacuum_cost_limit = -1 )0 npoLeccos
(mpu —1 ucnosnw3yercs vacuum_cost_limit = 200)

autovacuum_vacuum_cost_delay = 20 ms
(mpu —1 ucnons3yetcst vacuum_cost_delay = 0)

vacuum_cost_page_hit, vacuum_cost_page_miss, vacuum_cost_page_dirty

[TapaMeTpbl XpaHeHUsI TaOJTHI]

autovacuum_vacuum_cost_limit
toast.autovacuum_vacuum_cost_limit

autovacuum_vacuum_cost_delay
toast.autovacuum_vacuum_cost_delay

PerynupoBaHue Harpysku npu aBTomaTUyeckoi 04MCTKe paboTaeT Tak xe,
Kak 1 npu 06bI4HON. OQHAKO CYLLECTBYIOT AOMNOHUTE/bHbIE NapameTpbl
autovacuum_vacuum_cost_limit v autovacuum_vacuum_cost_delay,
KOTOpble, eC/In He paBHbI -1, nepekpbIBaOT NapameTpbl vacuum_cost_limit
n vacuum_cost_delay.

Co 3HayeHnAMM No YMOMIHaHUK autovacuum_vacuum_cost_limit nonyyaet
3HayeHune 200, 4To f0BO/ILHO Mas10. O6bIYHO MMEET CMbIC/T YCTAHOBUTL
3HayeHue B parioHe 1000-2000.

Kpome Toro cneayet yunTbiBaTb, YTO Npeaen, yctaHaBIMBaeMblil 3TUM
napameTpoM, oOLLNIA ANns Bcex pabounx npoueccos. Noatomy npu
yBENMYEeHUN autovacuum_max_workers crnenyeT yBenmumeaTtb

n autovacuum_vacuum_cost_limit.

Takxe 3TV napameTpbl MOTYT YKa3blBaTbCS 1 HA YPOBHE OTAE/bHbIX TabuL,

https://postgrespro.ru/docs/postgresgl/10/runtime-config-resource
#RUNTIME-CONFIG-RESOURCE-VACUUM-COST




o] PROFESSIONAL

Autovacuum worker Posigres

HacTtporiky namsitu

autovacuum_work_mem = —1
(mpu —1 ucnosnw3yercss maintenance_work_mem = 64MB)

HaCTPOUWKH JIeNCTBYIOT /it KaXXJ0ro pabouero mpoiiecca,
MaMsITh BBIZIE/ISIETCS] CPa3y B MOJTHOM 00beMe

Oonbimii 06beM MamMsaTH yMeHbIIaeT H30bITOUHY0 00paboTKY
WH/IeKCHBIX CTPaHMUI]

MoHUTOpUHT

log_autovacuum_min_duration
pg_stat_progress_vacuum

Kpome HacTpoek, BAnAILWNX Ha To, Korga 1 kak paborarb npoveccy
aBTOOUYNCTKN, ECTb BO3MOXHOCTb OTpery/impoBaTh BblgensaemMyto namaTb 415
pabouunx npoueccos (autovacuum worker).

[0 yMON4YaHuo pasmep namsaTn orpaHMyeH napameTpom
maintenance_work_mem, KOTOpbI/ [elCTBYET He TO/IbKO Ha aBTOOUUCTKY,
HO 1 Ha BCe OCTaslbHble C/y)XebHble ooHOBble npoueccbl. OBbIYHO 3TOT
napamMeTp MOXHO YCTaHOBUTb B OCTATOMHO 60/1bLLOE 3HAaYeHME, MOCKOSbKY
bOHOBbIX MPOLECCOB HE Tak MHOro. OgHaKo 4Mcno paboymx npoLeccoB
aBTOOUUCTKM (perynmpyemoe napameTpom autovacuum_max_workers)
MOXET ObITb 60MbLUNM, a NaMATb BblAENAETCA cpasy NOMIHOCTLIO (a He No
HeobxoaMmocTn). MoaTomy A9 NPOLECCOB aBTOOUMCTKA MOXHO HACTPOUTb
oTAeNbHOE OrpaHMyYeHne ¢ NOMOLLLI0 NapamMeTpa autovacuum_work_mem.

Kak roBopunocbk B TemMe «OuncTKa», NPoLLecc OYNCTKN MOXET paboTaTtb

N C MUHUMaJ/IbHbIM 06beMOM NamATn. Ho ecniv Ha Tabnunue co3aHbl
NHOEKCbI, TO HEOO/bLLIOE 3HAYEHNE MOXET MPUBECTU K NOBTOPHbLIM
CKaHMPOBaHNAM OLHUX U TeX e MHAEKCHbIX CTpaHWUL, — aBTOO4YMCTKA ByaeT
paboTtarb Mef/ieHHee. B ngeane cnenyet nogobparb Takoe MUHUMasIbHOE
3Ha4yeHue, NPy KOTOPOM HET NOBTOPHbLIX CKaHWPOBaHWA.

[na MOHUTOPUHTa ecTb NapameTp log_autovacuum_min_duration, KOTOpPbIi
BbIBOAMT MHpOpMaLMo 06 OUMCTKE B XXypHas1 COOOLLEHWNIA cepBepa.

HanomHuM, 4TO 3a4acTyto crieyeT He yBeNimunBaTb pasmep namsaTu,
a yMeHblUaTb nopor cpabarbiBaHNA O4YUCTKKU, YTOObI 3a OAMH pa3
obpabaTblBa/IOCh MEHbLUE AaHHbIX.



o] PROFESSIONAL

MNoaxopn K HacTpolike Posigres

banaHc Mexx/ly pa3pacTaHdeM Y HaK/aZJHbIMUA pacxofamMu

UTepaTUBHBIN MpoLiecc

OcCHOBHbIe TapaMeTphbl

autovacuum_vacuum_scale_factor — yacToTa 06paboTKu
autovacuum_max_workers — TapasiIem3M
autovacuum_vacuum_cost_limit — CKOpOCTb PabOThI

WH/IUBU/Iya/TbHasi HACTPOMKA BaXKHBIX TabOJIUL] TapaMeTpaMu XpaHeHHst

MoHUTOPUHT

paspacTaHue Tab/Iui]
ouepe/ib Tab/IMLI, OXKHM/JAFOIITNX OUUCTKU
HarpysKa Ha JUCKHU IPH paboTe OUMCTKU

10

ABTOOUMCTKA YNPaBNSAETCS A0BOSIbHO GO/bLLMM YMC/IOM B3aNMOCBS3aHHbIX
napamMeTpoB. B XOpoLIO HACTPOEHHOI cucTeMe aBTOOUNCTKA He JaeT
TabnuuaM HeafleKBaTHO paspacTaTbCsi, U NP 3TOM HE CO3/AET JIMLLIHUX
HaKNalHbIX PacxooB.

Monck 6anaHca — utepaTuBHbIii Npouecc. Hy>XHO BbICTaBUTb pasyMHble
HayaslbHble 3HauYeHus1 (McxoAs U3 pasMepa U xapakTepa UCMNosib30BaHus
Tab/11L), NPOBOANTbL MOCTOSAHHbIA MOHUTOPUHT Y1 BHOCUTb KOPPEKTMBBI.

YBenuueHue threshold/scale_factor npuBognT K 60/bLLIEMY pa3pacTaHuio
Tabnuu, HO OYNCTKA BbINOMHAETCS pexe 1 60/bLUNMU NOPUNAMU (BO3SMOXHDbI
MUKOBbIE HAarpy3kun), CyMMapHble HakfagHble pacxofbl HMXe. YMeHbLLEHNE
napameTpoB NPMBOANT K 60/1ee YyacTol 06paboTke HEOONbLLUNMU NOPLUAMMU,
HaknaZHble pacxofpbl B 3TOM C/lyyae Bbllle, a Tabnuubl paspacTtaroTcs
MeHbLUe,

[MMKOBbIE Harpy3ku MOXHO MNbITaTbCs CrNagnTb NapamMmeTpamm
cost_limit/cost_delay, ymeHbLUQOWMMN CKOPOCTb PaboTbl OUNCTKMN.

3Ha4yeHue, 3agaHHoe napametpamu threshold/scale_factor, onpegenset
NN XenaeMblili MOMeHT cpabaTbiBaHUsA O4YUCTKU. Mpu 60/bLOM Ynce
CUNbHO U3MEHEHHbIX Tabmu, NPOLEeCC OYNCTKMA MOXET A0/1r0 BbINOSTHATH
nTepaymo n NPUCTYNUT K 06paboTke ovepeaHon Tabnuubl Aaneko He cpaay.
B aTtom cnyyae Hafo b0 yBenumBaTb CKOPOCTb paboTbl QUUCTKY (ecnu
OHa 6bl/1a yMeHblleHa napametpamin cost_limit/cost_delay), nnbo
yBe/IMYnBaTb YMCN0 napasisiesibHo paboTalolwmx NpoLeccoB napameTpom
max_workers (4To npuBeneT K yBe/IMUYEeHNI0 HakMnaaHbIX pacxonos).



eMoHcTpauus

Pos}
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o] PROFESSIONAL

Toru Pos}gres

ABTOMaTHUeCKasi OUMCTKA 3dIllyCKde€T OUHNCTKY U dHaJ/I13 Ta6J'II/IL[,
AWMHAMHWYECKH pearupys Ha M3ME€HEHHS JdHHbIX

ABTOOUYMCTKA [JOMyCKaeT TOHKYI0 HaCTPOMKY
Ha ypOBHE KaK CUCTeMbl, TaK U OT/e/TbHbIX Tab/uL]

HacTtpoiika aBTOOUHMCTKHA — UTepaTUBHBIN MOUCK OasiaHca

12



[1pakTuka Pogza’??é:

1. HactpoiiTe aBTOOUMCTKY Ha 3anyck npu usaMeHeHuu 10 % cTpok,
BpeMsl «CHa» — OJfHa CeKyH/a.

2. Cospaiite TabmUIly C OOMBIIMM KOJTMUE€CTBOM CTPOK.
IBajiliaTh pa3 C UHTEPBAJIOM B HECKOJIBKO CEKYH/l U3MEeHSIIATe

1o 5—6 % cyyvarHbIX cTpoK. Kakzioe n3MeHeHue BBITTO/IHSNTe
B OT/Zle/IbHOM TPaH3aKLIUHU.

4. CkonbKo pa3 orpaborasna aBroouricTka? Ha ckombKo pa3pociach
Tabsmia? CoBMajatoT /I Pe3y/bTaThl C OXKU/JaeMbIMU U KaK UX
OObSICHUTB?
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