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®PoHOBbIE NnpoLecchl Posigres

®duKCHpOBaHHBIN HabOP C/Ty>KeOHBIX TTPOLeCCOB

postmaster
walwriter
checkpointer
autovacuum

U fipyrue
uHamuyeCcKy NopokjaeMble (POHOBbIE MPOLECCHI

KOHTPOJIUPYIOTCS TPOL[eCCOM postmaster

HMMEFOT JOCTYTI K paszie/isieMoi TaMsiTh

MOT'YT yCTaHaB/IMBaThb BHYTPeHHee coe/iiHeHre ¢ 6a3aMu JaHHbIX
peanu3yroTcs Ha si3bike C

PostgreSQL cocTtonT 13 Habopa B3aMMOAeNCTBYHOLLUX NPOLLECCOB.

3a 0CHOBHbIMW MNpoLeccamn 3akpensieHbl COOCTBEHHbIE MMEHa N OHU
MMeEIOT 0COObIV CMbIC/ AN cepBepa. Hanpumep, npyn octaHoBKe
3K3eMMn/igpa HYXXHO 3anuncatb B XXYpHasi CoobLeHe O 3aBepLLUEHNN
KOHTPOJIbHOW TOYKK, MO3TOMY NnpoLecc walwriter Haf0 ocTaHaBNMBaTb
nocne checkpointer, n T. n. O6bLIYHO (XOTA N HE BCerga) Takne NpoLecchl
paboTalT NOCTOSAHHO OT CTapTa cepBepa A0 ero ocTaHoBa.

Ho BmMecTe ¢ TEM YacTO BO3HMKAET HEOOXOAUMOCTb BPEMEHHO 3anyCTUTb
npouecc, KOTOPbI BbIMOIHUT HEOOX0ANUMYHO PaboTy 1 3aBepLUMTCA. Takyto
BO3MOXHOCTb NMpeaocTaB/isieT MexaHn3M JOHOBbIX NPOLLECCOB
(background workers): https://postgrespro.ru/docs/postgresqgl/16/bgworker

Kak 1 Bce ocTasibHble, DOHOBbIE MPOLIECCHI MOPOXAAKTCSA U
KOHTPO/IMPYHOTCS NPOLIeCCOM postmaster. ®OHOBbIE NPOLECCHI UMEOT
BCE BO3MOXHOCTM, Takmne Kak AOCTyn K pa3aensieMoit namsaTi cepsepa
N coenHeHne ¢ bazaMu JaHHbIX N0 BHYTPeHHeMY npoTokony SPI
(paccmaTpuBaeTcs B TeMe «A3bIKU NMPOrpaMmMnUpPoBaHms»).

®oHOoBble NpoLecchl A0/MKHbI ObITb HaMMcaHbl Ha A3blke C, NpMMep MOXHO
HanTK B ucxogHoMm kKoge (src/test/modules/worker_spi).

3ameTumM, YTO npouecc aBToouncTkM (autovacuum launcher) Toxe
AVHaMuyeckn nopoxaaet paboyme npoueccol (autovacuum worker),

HO NCTOPUYECKM AenaeT 3TO MO-CBOEMY, HEe UCNOJb3YSA 06N MexaHU3M
(JoOHOBbIX MPOLECCOB.


https://postgrespro.ru/docs/postgresql/16/bgworker
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l/lcnonb3oBaHue Posigres

HapaJIJIEJIbHOE BBITTIO/IHEHHE 3dITDOCOB

max_parallel_workers = 8
[TapanenbHOe BBITIOMHEHHE CYKeOHBIX KOMaH/I

max_parallel_maintenance_workers = 2

Jloruueckasi pervivkaruys

max_logical_replication_workers = 4
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max_worker_processes = 8

®oHOBbIE NpoLEecchl UCNosb3yTCs B PostgreSQL Ansa pas/inyHbIX Lenen.
1. NMapannenbHoe BbINOJIHEHME 3anpoCcoB.

2. MNapannenbHoe BbiNoMHeHUe cnyXeoHbix kKoMmaHg (CREATE INDEX
n REINDEX (B T. 4. CONCURRENTLY) ansa B-gepesbes, VACUUM).

B aTux cnyyaax nveeTcs BefyLinin npoLecc, MHULUUPYOLWNIA 3anycK
paboynx NPoLLECCOB 1 NOAYyYaKLWMIA OT HUX MHbopMaLNIO.

3. lornyeckas pennukaumsa (419 NpoLeccoB Ha CTOPOHe cepsepa-
nognucymka).

O6Llee KoMmMyYecTBO (POHOBLIX NPOLIECCOB B CUCTEME OrpaHNYEeHO
3Ha4yeHneM napameTpa max_worker_processes, 1 OTAe/TbHbIMU
napameTpammn orpaHN4YeHO KOSIMYeCTBO NPOLLECCOB A1 KaKA0M U3 Tpex
kareropuii. Ecnun B nyne HeaoctaTtouHo POHOBbLIX NPOLLECCOB, TO 06paboTka
OyLeT BbINONHATLCA NOCMef0oBaTe/ibHO, a He napasiesibHo (a nornyeckas
pensnkauma n BoBce He Byaet pabortarb).



Hcnosbp3o0BaHue GOHOBEIX IIPOIECCOB

BOT IIpOCTO# HATJISIAHEIE IIPXMep HUCII0Ib30BaHUS GOHOBBIX IIPOIIECCOB /IS paclapalIe IMBaHuUs 3aIIpocoB. Ectu TpeGyeTcst
TIOCYUTATh KOJIMUECTBO CTPOK B GOJIBIIOH TabJIHIlE, Be[yIIUIH IIpoIiecc 3aIlycKaeT HeCKOJIbKO Pa6ouHX IIPoIieccoB (B JaHHOM

cay4ae 2):

=> EXPLAIN (analyze, costs off, timing off)
SELECT count(*) FROM mail_messages;

QUERY PLAN
Finalize Aggregate (actual rows=1 loops=1)
-> Gather (actual rows=3 loops=1)

Workers Planned: 2

Workers Launched: 2

-> Partial Aggregate (actual rows=1 loops=3)

-> Parallel Seq Scan on mail messages (actual rows=118708 loops=3)

Planning Time: 261.254 ms
Execution Time: 152.984 ms
(8 rows)

3aruraHUPOBaHHOE KOJHUYEeCTBO U YHCJI0 PpeaIbHO 3aIlyIeHHBIX IIPOITeCCOB MOTYT OT/IMYAThLCS, €CJIM HA MOMEHT 3aITycKa 3aIpoca
11yJ1 GOHOBBIX ITPOITECCOB GYIeT UCYepIIaH.

B KOHIIe YaCTUYHEBIE pes3ysIbTaThl COﬁI/Ipa}OTCH U arperupyrTcs JUAUPYIOITUM ITPOIleCCOM YTOOBI IIOJIYyUYUTH UTOTOBOE 3HaUeHUe.
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[1puknagHble 3aaa4vn Posggres

HexkoTopsle vaeu

TJIaHUPOBIIUK 3a/iaHuii BHyTpU CYB/I
acMHXpOHHast 06paboTKa COOBITHIA
pacriapasenMBaHue CJI0KHON 06paboTKU JaHHbBIX
aBTOHOMHbIe TPaH3aKLIUU

U fipyroe
Ho nosib30BaTenbcKye 3a7iauu HeyI00HOo nucath Ha si3bike C

Kpome wtaTHOro ncnosib3oBaHus, CbOHOBbIe npoueccbl MOXHO
I'IpI/ICI'IOCO6l/ITb n AnAa peweHna nob3oBares/ibCKUX 3agau.

Hanpumep, MOXHO opraHM3oBaTthb N1aHUpPoBLUVMK 3aaaHnii BHYTpu CYB/.
B oT/iMumne oT, Hanpumep, cron, Takou Na1aHUpPOBLUMK He OyAeT 3aBUCETb
OT UCMo/ib3yeMoK onepaumoHHOM cucTemsl. (MnaHnpoBLumk BHYTpu CYB/,
peann3oBaH B Postgres Pro Enterprise n paccmaTtpmBaeTca B Kypce
PGPRO).

MOXHO BbINOJ/THATb aCMHXPOHHY 06paboTKy cobbITUI (4TO ByaeT NnoApPo6HO
paccMOTPEHO B OAHOUMEHHO TeMe).

MOXHO pacnapasinenuseartb C/IOXHY0 OJ/IMHHYI0 06paboTKy 601bLUMX
06bEMOB fIaHHbIX.

MOXHO peann3oBaTb aBTOHOMHbIE TpaH3akuMn, XOTA U BECbMa 4OPOrMm
cnoco6om. (B Postgres Pro Enterprise nMeroTCs aBTOHOMHbIE TpaH3aKLn,
OHN paccmartpusatoTca B kypce PGPRO).

N Tak panee.

OpaHako nucaTb NpuknagHble 3agayun Ha a3bike C KpailHe Heya06HOo
N TpebyeT HeonpaBaaHHO BbICOKONM KBasdmkaumm.
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PaclwinpeHue dblink Posigres

Ha3zuaueHue
BBITIO/JITHEHHU e HpOI/IBBOJILHbIX SQL—KOMHH,Z[ Ha y,[l;a]'IEHHOM cepBepe
B KaueCTBe y,aaneHHoro cepBepa MOXKeT BI:ICTyHaTb " ]IOK{:U'II:HI:II71
IInrochl

CTaH/JIdPTHOE pacCIlllMpeHue

MuHycbl

('I)OHOBI:IE Mpo1necCchl He UCIIOJIB3YIOTCH,
YCTdHaBJ/IMBA€TCA HOBOE COelMHEHNE

O/AHO 13 BO3MOXHbIX peLleHnii — ncnonb3oBarb paclumperune dblink,
KOTOpOe npefHasHavyeHo A/14 BbinosiHeHna SQL-3anpocoB Ha yaa/ieHHOM
cepsepe PostgreSQL (B kavyecTBe yaasieHHOIro MOXET BbICTyNaTb U
NoKasbHbIN cepBep).

3T0 NpoBEpPEHHOE BPpEMEHEM CTaHAAPTHOE paclumpeHune. OgHaKo OHO
He UCNoNb3yeT MeXaHN3M (DOHOBbIX MPOLECCOB — YCTaHaB/IMBAETCS
NOSIHOLEHHOE HOBOE COEAMHEHUNE C CEPBEPOM, UTO CYLLECTBEHHO [JOPOXE.

https://postgrespro.ru/docs/postqresql/16/dblink



https://postgrespro.ru/docs/postgresql/16/dblink

Pacmmpenue dblink

JTO CTaHJapTHOe paClHIupeHue. VcTaHOBHUM €ero:

=> CREATE DATABASE ext_bgworkers;

CREATE DATABASE

=> \c ext_bgworkers

You are now connected to database "ext bgworkers" as user "student".
=> CREATE EXTENSION dblink;

CREATE EXTENSION

Huoke — caMblit IIPOCTOM CII0CO6 BHIIIOJHUTE OJMHOYHBIH 3aIIpoC Ha yJaJleHHOM cepBepe. [IepBhIi TapaMeTp GYHKITUH —
CTPOKa COeJJMHEHHs], BTOPOX — KOMaH/ja, KOTOPYIO Ha/l0 BBIITOJIHUTE.

(DYHKHHH BO3BpallfaeT MHO>XECTBO CTPOK THUIIa record, II03TOMY CTPYKTYPY COCTaBHOT'O THUIIa HEOGXOJII/IMO YKasbIBaTh IBHO IIpU
€e BbI30OBE.

=> SELECT * FROM dblink(
'host=1localhost port=5432 dbname=postgres user=postgres password=postgres’,
$$ SELECT * FROM generate_series(1,3); $$

) AS (result integer);

KomaHpzy, He BO3BPAIJalOIYI0 CTPOKH, MOKHO BBIIIOJHUTE C IIOMOIIBIO IPYTON QYHKITUM:

=> SELECT * FROM dblink_exec(
'host=1localhost port=5432 dbname=postgres user=postgres password=postgres’,
$$ VACUUM; $$

)i

dblink exec

VACUUM
(1 row)

O6e (I)YHKI_]I/II/I OTKPEBIBAIOT COEJUHEHUE, BBIIIOJTHAOT KOMaHAy U TYT Ke 3aKphIBAlOT COeJUHEHUe. Ho ecTh BO3SMO’XKHOCTE IBHO
YIIPpaBJIATE COETUHEHNEM. OTKpOEM €ro, YKa3aB UMs:

=> SELECT * FROM dblink_connect(
'remote’,
'host=1localhost port=5432 dbname=postgres user=postgres password=postgres'

);

dblink connect

0K
(1 row)

MO’KHO OTKPBITh U HECKOJILKO COeJUHEHHU . TeKyIIre OTKPHIThIe COeJUHEHHS [T0Ka3bIBaeT GYHKITUS:
=> SELECT * FROM dblink_get_connections();

dblink get connections

{remote}
(1 row)

Tenepb MO>KHO BBITIO/IHATH KOMaH/bI, UCII0JIb3ys OTKPBITOE COeTNHEHHE. B TOM 4umCIIe MOXKHO BPYYHYVIO YIIPABJIATH
TPaH3aKIIUAMH:



=> SELECT * FROM dblink_exec(
‘remote’,
$$ BEGIN; $$

);

dblink exec

=> SELECT * FROM dblink(

'remote’,

$$ SELECT pg_backend_pid(); $$
) AS (pid integer);

=> SELECT * FROM dblink_exec(
‘remote’,
$$ COMMIT; $%

)i

dblink exec

COMMIT
(1 row)

BaskHasi BO3MOXKHOCTh — aCHMHXPOHHBIE BBI30BEL. CiIefyromas QYHKITHS OTIPABHUT 3aIIpOC Ha CEPBEP U TYT 5Ke BepHET
yIpaBJIeHue:

=> SELECT * FROM dblink_send_query(
'remote’,
$$ SELECT 'done' FROM pg_sleep(10); $$
)i

dblink send query

® 1 — yCIIEIIHO;
e (0 — omwubKa.

Jlasiee MBI MO>KeM IIPOBEPUTE, BRITIOJIHSETCS JIU ellle 3aIIpoc:

=> SELECT CASE dblink_is_busy('remote')
WHEN 1 THEN 'ewe BbinonHsercs'
ELSE 'yxe BbinonHuncs'

END;

ele BbINONHAETCS
(1 row)

PesysbpTat 1ojiy4yaeM Tak (ecst 3aIIpoc elrle He BBIITOJIHUJIC, (l)y'HKU,'I/IH caMa JO0KIeTcs pesyJIBTElTOB)Z

=> SELECT * FROM dblink_get_result(
'remote’
) AS (result text);

He 3a6b1BaeM 3aKpBITE COeJUHEHUEe:

=> SELECT * FROM dblink_disconnect('remote');



dblink disconnect
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Pacwunpenune pg_background Posigres

Ha3zuaueHue
BO3MO)KHOCTB BBITIOJTHUTEL KoMaHAy SQL B ¢hoHOBOM TMpoiiecce
KOMaH/la MOYKeT BbI3BaTh MOATIPOrPaMMYy Ha JTF000M CepBEPHOM SI3bIKe
IInrochl

HCITOJIb3YIOTCA (I)OHOBBIE mpoLnecchbl

MuHyCbI

CTOpOHHEee pacIMpeHye

ECcTb 1 gpyroe pelwieHne, KOTOpoe NO3BOJISIET NPUKIaAHbIM pa3paboTunkam
BOCMNO/1b30BaTbCS (POHOBbLIMU NpoLieccamn — CTOPOHHEE paclunpeHmne
pg_background:

https://github.com/vibhorkum/pg background

dakTnyeckn ato HebonbLwas obepTka Hag HN3KOoypoBHEBbIM APl pOHOBbIX
NpoLieccos, NO3BO/AKOLLAsA 3anyckartb B (OHOBOM pexunme Npon3Bo/ibHbIE
komaHAbl SQL. PasymeeTcs, Takum 06pa3om MOXHO Bbl3blBaTb XpaHUMbIe
doyHKUMN 1 Npoueaypbl, HAanUcaHHble Ha J1l0bbIX CEPBEPHbIX A3blKax
nporpammMmunpoBsaHus (Hanpumep, PL/pgSQL).



https://github.com/vibhorkum/pg_background

Pacmmmpenue pg_background

PacirvpeHue y>ke co6paHO U TOCTYITHO JJII YCTAaHOBKY B BUPTYaJIbHON MalllHe Kypca:

=> CREATE EXTENSION pg_background;

CREATE EXTENSION

PacimupeHue IIpefocTaBJIsgeT BCeTO TPU GYHKITHH.

dynkius pg_background_launch sanyckaeT GOHOBBIM IPOIIECC, BBIIIOJIHSIIONINM 0gHY SQL-KOMaHTy.
HamprMep, BEIIIOJTHUM B ¢poHe IIpocToi 3ampoc. s yro6¢eTBa oH 6yzeT paboTaTh 10 ceKyHZ:

=> SELECT pg_background_launch(
$$ SELECT 2+2 FROM (SELECT pg_sleep(10)) $$
)i

pg_background launch

IToka 3aIIpoc BBIIIOJIHAETCS, MBI MO’KeM YBUIETH IIPOIiecc B pg_stat_activity:

=> SELECT query, backend_type, wait_event_type, wait_event
FROM pg_stat_activity WHERE pid = 32038 \gx

[ RECORD 1 J---dmmmmmmmmmm i e e
query | SELECT 2+2 FROM (SELECT pg sleep(10))
backend type | pg_background

wait event type | Timeout

wait_event | PgSleep

OﬁpaTI/ITe BHHUMAaHHE Ha O’KHJaHUE.

dynkusa pg_background_result BEIBOJUT pe3yJIbTaT BEIIIOIHEHHUSI POHOBOM KOMaH/H! (IIpH HEOOXOIUMOCTH [J0KUAsICh ee
OKOHYAHUI).

(I’YHKHHH BO3BpallaeT 3HaUY€HHWs THUIIa record, II03TOMY /I BBIBOZAa HEO6XO,I[I/IMO KOHKPETHU3HUPOBAaTh Ha3BaHUWs U THUIIBL oJiex
COCTaBHOI'O THIIA.

=> SELECT * FROM pg_background_result(32038) AS (result integer);

result

dyukrys pg background_detach 0TK/IFOYaeT TEKYIIMI IPOIECC OT O’KUAAHMUS PE3yILTATOB GOHOBOTO IIpoIfecca.

Ilepesiaua pe3ysIbTaTOB BHIIIOIHSIETCS Yepe3 ouepesb COOOIIEHHI B pas3essieMo IIaMsITH cepBepa. [[03ToMy IIPH IIeperloTHeHHH
ouepesry GOHOBBIH IIPoOIlecC GYAET XKAATh, IT0KA MBI He IIPOYHUTAeM HaKOIIUBIITHECS COOBIIE NS, IaXke eCT OHU Hac He
HHTEPECYIOT.

3aIyCcTHUM IIpoIlecc, BO3BpAIlalOIuHA MHOTO HHGOPMAIHH:

=> SELECT pg_background_launch(
$$ SELECT * FROM generate_series(1,1_000_000) $$
)i

pg_background launch

=> SELECT query, backend_type, wait_event_type, wait_event
FROM pg_stat_activity WHERE pid = 32192 \gx



<] RECORD 1 J-csbmmmmmmmmmm e e e et et e e

query | SELECT * FROM generate series(1l,1 000 000)
backend type | pg_background

wait_event_type | IPC

wait event | MessageQueuePutMessage

Ob6paTuTe BHUMaHUe Ha O’KUZaHUe.
OTKJII0OYKMCS OT IIpoIiecca:
=> SELECT * FROM pg_background_detach(32192);

pg_background detach

=> SELECT query, backend_type, wait_event_type, wait_event
FROM pg_stat_activity WHERE pid = 32192 \gx

<[ RECORD 1 J--bmmmmmmmmm o mm oo mm e e
query | SELECT * FROM generate series(1l,1 000 000)
backend type | pg_background

wait_event type |
wait event |

BourbIrre $OHOBBIH IIPOIIECC HUYETO He JK/eT (M, BO3MOXKHO, yoKe 0TpaboTar).

3ameTnM, 4To B ciaydae dblink ci10)KHOCTeH ¢ IleperioiHeHHeM 6ydepa He BOSHHUKAET, IIOTOMY UTO HCIIOJIb3yeTCs He
Me>KIIpOIlecCHOe B3aUMO/IeHCTBHe, a yCcTaHaBJIKMBaeTCsI 00bIYHOe CoefIMHEeHHe 110 KIIMeHT-CepBePHOMY IIPOTOKOJIY.

WHTepecHO, UTO U3Ha4YaJIbHO B COCTaB paclIupeHus pg_background niaHUpoBaIoCh BKIYUTE YeTBEPTYI0 QYHKIIHS
pg_background_run(pid, query), KoTopas fo/pKHa 6bLIa IIepe/ilaBaTh HOBOE 3aJlaHUe yoKe 3allyllleHHOMY IIpolieccy, u36eras 3aTpaT
Ha co3JlaHHe o4yepefHOro ¢oHOBOTO IpoIiecca. OFHAKO IT0KAa YTO 3TO He peaJl30BaHO.
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Toru Posygres

CepBep npefocTabisgeT MexaHU3M (POHOBBIX MPOLIECCOB

®DOHOBLIE IIponecchbl UCIIOJB3YIOTCA O/ BHYTPEHHHUX L[EJIEﬁ,
HO MOTr'yT OBITH MCI0/Ib30BaHbI 1 AJIA TIPUKJIAAHBIX 3d0d4

Pacipenue pg_background mo3BossieT pean30BbIBaTh
(hOoHOBBIE MPOLeCChl HAa TIPOLIeIyPHBIX A3bIKaX

11
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Mpaktuka L) Posigras

1. Peanu3syuTe pacueT peWTHHIra KHAT HA OCHOBE JJaHHBIX O TO10Cax
T0/Ib30Baresiel «3a» U «IIPOTUB».
YToOBI He [I0TTyCKaTh pa3pacTaHye TabluIlbl, BBITOTHSIHTE
oOHOB/IeHHe TlakeTaMu 110 N CTpoK. Mex/ly YaCTUYHBIMU
0OHOB/IEHUSIMH 3aMTyCKalTe OUMCTKY.
OdopmuTe 00HOB/IEHHE B BUIe XPaHUMOM MPOLIeyPhI,
npuHuMaroler N Kak rmapameTp.

2. BbimonHuTe ripoueaypy 0O0HOB/eHYs B (POHOBOM peKuMe.

12

1. PEATUHT KHUTK oueHmnBaeTcAa ymucsiom ot 0 go 1.

«HaunBHasa» doopmyna gna onpeneneHnst peENTUHra MOXeT ObITb TaKOMW:
votes_up / (votes_up + votes_down), ecnu votes_up + votes_down > 0O;
0, nHave.

HepoctaTok 31O oopMy bl NOKa3biBAeT NPUMeEp: kHura, Habpaswas 100
r0N10COB «3a» U 1 ro/10C «NPOTUB>», NOYYNUT MEHbLUUIA PENTUHT, YEM KHUTA,
HabpaBLUasi BCEro OAuH rofloc «3a».

MOoXHO nogymaTb Haj, 60siee cnpaBes/MBoin (hopMynoi, a MOXHO
BOCMNO/1b30BaTLCS YXXe roToBOW doyHKUMen public.rating.

MakeTHoe 06HOBMEHME PACCMATPUBASIOCH B MPaKTUKE K TeMe «OUnCTKa».
34ecb NpMMeHnM ToT e noaxoa. OfHako nogymMaiiTe Hag TeM, Kak
NepecymTbiBaTh PEATUHT TOSIbKO TEX KHUT, A1 KOTOPbIX 3TO HEOBXOANUMO.

KomaHga VACUUM He MOXET ObITb Bbi3BaHa BHYTPU TpaH3akLUmn, HO ee
MOXXHO BbINO/THUTbL KaK oTAenbHyo SQL-komaHay B d)OHOBOM npouecce.



1. IIponjesxypa pacdeTa peMTHHTa

JIJ1s1 BBIYUC/IeHNs peHTHHTa MBI O6y/ieM I10JIb30BaThCs TOTOBOM QyHKITHeH public.rating. 3Ta QyHKIIHMSI BEIYUCIIET PEUTHHT C
ydeToM GaslaHca MeXXAy [oJIet II0JI0KUTeIbHBIX OI[eHOK M HeollpefleIeHHOCTBI0 MaJjIoro YrcJia HabJIoleHU (HIDKHSIA TpaHULIa
JIOBEpUTEeJILHOI0 MHTepBaJja BunbcoHa [y mapaMeTpa Beprysuim).

OJIFH 13 BO3MOJKHBIX CIIOCOGOB He ITePeCYUTHIBATh PEHTHHT Ge3 HaJ[OGHOCTH COCTOUT B TOM, YTOGHI J06aBUTH K TaGJIHIe KHUT
cTosI6€e1] JIOTHYeCKOT0 THIIA, YKa3hIBAIOIIUY Ha HeOGX0AUMOCTD IIepecueTa. IIporefiypa pacueTa peTuHra 6yfeT cOpackIBaTh
3TOT dJ1ar, a 1060e U3MeHeHHe KOJIUYecTBa I0JI0COB — YCTaHABIMUBATh.

MEI peasyeM ApyToi criocob. lo6aBuM K TabIHIle CTOJIOEI] C JaTOM IT0CIeJHero IepecyeTa pedTuHra. [Iporeypa rmepecuera
6y/1eT BBIIOJIHATHCS TOJIBKO JJIS TeX KHUT, «<BO3pacT» PeHTHHTa KOTOPHIX GOJIbIIe OIIpe/ie/IeHHOT0 I10pora. ITO II03BOJIUT IIPHU
HeoO0X0/[UMOCTH (HaIIpUMep, ecIM U3MeHUTCS popMyJIa) IepecUUTaTh PEUTHHT BCeX KHUT, He 0GHOBJISS IIpeiIBapUTeIHHO BCe
CTPOKH TabJIUITHI.

=> ALTER TABLE books ADD COLUMN rating_at timestamp DEFAULT NULL;

ALTER TABLE

O6patuTe BHUMaHUe: [o6aBIeHNe CTOJIOIA 3aTparuBaeT TOJIbLKO CHCTEeMHBIN KaTaJIoOT U He IIPUBOJUT K ITepe3allicy BCeX CTPOK
Ta6JIUIIBL.

Jly11 06paboOTKU CTPOK ITAKETAMHU HY>KHO OIIPeZeIUThCS:

® C pa3MepoM IlaKeTa,
® CTeM, KaK U3 BCeX CTPOK BI;IﬁI/IpaTI) AJIsL 06pa6OTKI/I TOJIBKO HY>KHO€ KOJIU4Y€ECTBO.

Ba’KHBIN MOMEHT: 06pa60TKa ITIaKeTa MO’KeT — B IIPUHITUIIE — 3aBEPIIUTHCA OIMOKOM. Ba’kKHO, UTOOBI 3TO He ITOBJIMSJIO Ha
BO3MO>XHOCTB ITPOJOJIXKHUTH O6p360TKy H TOBECTH €€ 10 KOHIIa.

[ BeI6OpA ITaKeTa CTPOK MBI HCII0JIb3YeM II0/X0/, II0Ka3aHHBIM paHee B IIPAaKTHKe K TeMe «OUHCTKa». ByjjeM BBIOHpaTh U
6JIOKHPOBAThH IepBble MoAX0 e N CTPOK, UTHOPUPYS Y>Ke 3a0/I0KHPOBaHHBIE:

=> \set N5
=> \set AGE 'l day’

=> WITH batch AS (
SELECT * FROM books
WHERE rating IS NULL OR age(rating_at) > interval :'AGE'
LIMIT :N
FOR UPDATE SKIP LOCKED

)
SELECT book_id FROM batch;

68
(5 rows)

3;1ec1; MBI BI)I6I/IpaeM CTPOKH, JII KOTOPBIX peﬁTHHI‘ He pacCUHUTaH UIN PpaCCUUTaH «JaBHO».

Korza npekpainath 06HOBIeHHe? EC/IH aHAIM3UPOBaTh KOJIUYECTBO 0GHOBJIEHHBIX CTPOK U CPaBHUBATH C Pa3MepoM I1aKeTa, TO
MO’KHO IIPOITyCTUTD CTPOKH, KOTOPhIe ObLIN 3a6I0KMPOBaHbI KAKUM-HUOYAE IPYTUM IIpolieccoM. I[I0aToMy JIydllle SBHO
IIPOBEPSTH HAJIU4YMe CTPOK, TPeOYIOIUX 00paboTKHU.

U e1ie oiH MOMEHT: ITIOCKOJIbKY KoMaHy VACUUM HeJb3s UCII0JIB30BaTh B QYHKIIMSIX U IPoIeAypax, ML 0y/ieM 3alyCcKaTh ee B
$oHOBOM ITpoIIecce.

Tellepb MBI TOTOBBI K TOMY, YTOOBI HallMcaTh IIPOIelypy 06HOBJIeHU:. [lyI yoo6CTBa ITepe/jafiiM B KauecTBe I1apaMeTpa He
TOJIBKO pasMep ITaKeTa, HO M IIOPOT BO3pacTa.



=> CREATE PROCEDURE update_rating(
batch_size integer,
age_threshold interval
DEFAULT interval 'O sec' -- no ymonyaHuw obpabotaTb Bce
) AS $%
DECLARE
rows bigint;
-- OypeT HeCKONbKO TpaH3aKuuii, Mo3TOMy BpeMmsi 3anycka Hapfo 3anoMHUTb
start_at timestamp := current_timestamp;
BEGIN
LOOP
-- obHOBNsieM OOMH NaKeT CTPOK
WITH batch AS (
SELECT * FROM books
WHERE rating IS NULL
OR start_at - rating_at > age_threshold
LIMIT batch_size
FOR UPDATE SKIP LOCKED
)
UPDATE books
SET rating = rating(votes_up, votes_down),
rating_at = current_timestamp
WHERE book_id IN (SELECT book_id FROM batch);
GET DIAGNOSTICS rows := ROW_COUNT;
RAISE NOTICE ‘updated % rows', rows;

-- ¢ukcupyem, 4Tobbl HE pepKaTb FOPU3OHT TPAH3aAKLUW
-- ¥ NO3BONMUTb OYUCTKE BHINOJIHUTL CBOW paboTy
COMMIT;

-- BbI3bIBA€M OYMCTKY M AOXMAAEMCS OKOHYaHUS
PERFORM * FROM pg_background_result(pg_background_launch(
'VACUUM books'
)) AS (result text);
RAISE NOTICE 'vacuumed, backend_xmin = %',
(SELECT backend_xmin FROM pg_stat_activity
WHERE pid = pg_backend_pid());

-- ocTanucb HeobpaboTaHHble CTpOKM?
EXIT WHEN NOT EXISTS (
SELECT NULL FROM books
WHERE rating IS NULL
OR start_at - rating_at > age_threshold
)i
END LOOP;
RAISE NOTICE 'all done';
END;
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
IIpoBepuM:
=> CALL update_rating(10, interval 'l day');

NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 869
NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 870
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 871
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 872
NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 873
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 874
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 875
NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 876
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 877
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 878
NOTICE: all done

CALL

2. PacyeTa peiiTuara B $OHOBOM pesKuMe



IIpocTo BBI30BeM IIpoLeypy B oHOBOM mporecce. TaKuM 06pa3soM, U3 OHOI0 $OHOBOTIO IIPOIfecca MOYKHO BEISBIBAThH APYrOH
(KOHe4YHO, He06X0/IMO, YTOOBI He OBLJIO IIPEBBIIIEHO IIPe/ieIbHOe KOJIMYeCTBO GOHOBBIX IIPOIIECCOB, YyCTAHOBJIEHHOE B CUCTEME).

=> SELECT * FROM pg_background_result(pg_background_launch(
'CALL update_rating(10)"'
)) AS (result text);

NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 879
NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 880
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 881
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 882
NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 883
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 884
NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 885
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 886
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 887
NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 888
NOTICE: all done

result



[1pakTuka+ Pogga’?ég

1. ®onHoBBIM TIpOIiECC He OyzeT 3amylijeH, ec/id 3aIyCK TPUBeeT
K MPEeBBIIIEHUI0 YKC/Ia JOMyCTUMBIX TTPOLIECCOB.
Harnummure dyHKIH0-06epTKy A pg_background_launch,
KOTOpasi MbITaeTCs 3amyCTUTh rpoljecc N pa3 C UHTepBaJioM
B OJIHY CEKYHZY.

2. CpaBHUTe HaK/IaJHbIe pacXobl Ha MOPOXKEHUe TpoLecca
pacipenuii dblink u pg_background, MHOroKpaTHO BBITTOTHSIS
MPOCTOM 3arpoc.

13

1. MpegBapuTtenbHO uccneayite, kak oyHkumna pg_background_launch
CUrHanmn3upyeT 06 owwmnbke. 19 3TOro yqooHO YyMEHbLINTb 3HAYEHNE
napameTpa max_worker_processes, HO yuTuTe, 4To 0AuH OOHOBbI
npoecc B cucteme yxe 3anyueH (logical replication launcher) —

He yMeHblualnTe 3HavyeHme o 1.

O6paboTka owmnboK paccmaTpmBaeTca B Kypce DEV1.

2. PasymeeTtcs, HaknagHble pacxofpl dblink 6yayT cylecTBEHHO 3aBUCETb
OT cnocoba ayTeHTUhmnkaumn (B Halem cnyvyae — npoBepKa naponsa scram-
sha-256).



1. IIpeBpIIeHHe unicia ¢OHOBBIX IPOILECCOB

=> CREATE DATABASE ext_bgworkers;

CREATE DATABASE

=> \c ext_bgworkers

You are now connected to database "ext bgworkers" as user "student".
=> CREATE EXTENSION pg_background;

CREATE EXTENSION

VMeHbIINM 3HaYeHHe ITapaMeTpa-OrpaHuuMTe I [0 2, yIUTHIBas, YT0 OAUH GOHOBLIN IIponiecc (logical replication launcher)
3aIlyCKaeTCs CHCTeMOM aBTOMaTH4YeCKH. lIsMeHeHHe TpebyeT pecTapTa cepBepa.

=> ALTER SYSTEM SET max_worker_processes = 2;
ALTER SYSTEM

student$ sudo pg_ctlcluster 16 main restart
student$ psql ext_bgworkers

=> SHOW max_worker_processes;

max_worker processes

3aIyCTHM OJIVH JIUTUTEILHBIN (pOHOBBIN IIPOIIeCC:

=> SELECT * FROM pg_background_launch(
'SELECT pg_sleep(10)'
)i

pg_background launch

Teneps 1opo6yeM 3aIlyCTUTh ellle O/[HH, IepeXBaThIBas HCKII0UeHHUe!

=> DO $$
DECLARE
hint text;
BEGIN
PERFORM pg_background_launch('SELECT 42');
EXCEPTION
WHEN others THEN
GET STACKED DIAGNOSTICS hint := PG_EXCEPTION_HINT;
RAISE NOTICE E'sqlstate = %\nsqlerrm = %\nhint = %',
SQLSTATE, SQLERRM, hint;
END;
$$;

NOTICE: sqlstate = 53000

sqlerrm = could not register background process

hint = You may need to increase max worker processes.
DO

Omubka ¢ kogoM 53000 oTHocuTcs K rpymie insufficient_resources.

DYHKITHS MOKET BBITJISIZIETH CJIEAYIOIIUM 06pa3oM:



=> CREATE FUNCTION try_background_launch(sql text, retries integer)
RETURNS integer

AS $$
DECLARE
BEGIN
LOOP
BEGIN
RETURN pg_background_launch(sql);
EXCEPTION
WHEN insufficient_resources THEN
IF retries > 0 THEN
retries := retries - 1;
RAISE NOTICE 'Sleeping for 1 sec, % retries left',
retries;
PERFORM pg_sleep(1l);
ELSE
RAISE;
END IF;
END;
END LOOP;
END

$$ LANGUAGE plpgsql VOLATILE;
CREATE FUNCTION
IIpoBepHUM:

=> SELECT * FROM pg_background_launch(
'SELECT pg_sleep(10)"
)i

pg_background launch

=> SELECT * FROM pg_background_result(try_background_launch(
'SELECT 42', 15
)) AS (result integer);

NOTICE: Sleeping for
NOTICE: Sleeping for
NOTICE: Sleeping for
NOTICE: Sleeping for
NOTICE: Sleeping for
NOTICE: Sleeping for

sec, 14 retries left
sec, 13 retries left
sec, 12 retries left
sec, 11 retries left
sec, 10 retries left
sec, 9 retries left

PR RERRHRERRBRP BB

NOTICE: Sleeping for sec, 8 retries left
NOTICE: Sleeping for sec, 7 retries left
NOTICE: Sleeping for 1 sec, 6 retries left
NOTICE: Sleeping for sec, 5 retries left
result
42
(1 row)

BoccTaHOBHMM 3HaUeHHeE IIapaMeTpa I10 YMOTYaHHIO:
=> ALTER SYSTEM RESET ALL;
ALTER SYSTEM

student$ sudo pg_ctlcluster 16 main restart

2. CpaBHeHue dblink u pg_background

student$ psql ext_bgworkers
=> CREATE EXTENSION dblink;
CREATE EXTENSION

=> \timing on

Timing is on.

IIpocTo 3ampoc (BBIIIOJIHSIEM C IIOMOIIBI0 JHHAMIYECKOro SQL, YTOOBI HCKIIOUUTE KeIlIMpOBaHMe IIJIaHa 3aIIpoca):



=> DO $$
DECLARE
result integer;

BEGIN
FOR i IN 1 .. 1000 LOOP
EXECUTE 'SELECT 1' INTO result;
END LOOP;
END;
$$;

DO
Time: 4,775 ms

Pacmupenue pg background:

=> DO $$
DECLARE
result integer;
BEGIN
FOR i IN 1 .. 1000 LOOP
SELECT * INTO result FROM pg_background_result(
pg_background_launch('SELECT 1')
) AS (result integer);
END LOOP;
END;
$$;

DO
Time: 3987,498 ms (00:03,987)

Pacmupenue dblink:

=> DO $$
DECLARE
result integer;
BEGIN
FOR i IN 1 .. 1000 LOOP
SELECT * INTO result FROM dblink(
'host=1localhost port=5432 dbname=postgres user=postgres password=postgres’,

'SELECT 1'
) AS (result integer);
END LOOP;
END;
$$;
DO

Time: 15176,281 ms (00:15,176)



