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N06bIE NOBPeXAeHUs 1 YObITKKU, BK/I0Yas NoTepro A4oXo4a, HAHECEHHbIe
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®PoHOBbIE NpPoLEeCChI Pos{gres

duKCcHMpoBaHHBIN HAOOP CTy>KeOHBIX TIPOLIECCOB

postmaster
walwriter
checkpointer
autovacuum

U Aipyrue
HuHamnyeCcKy NOpoXkjaeMble (POHOBbIE TIPOLIeCChI

KOHTPOJIMPYIOTCSI TIPOLIECCOM postmaster

HMMEIOT IOCTYTI K pa3/iesisieMoi TaMsiTh

MOTYT yCTaHaB/IMBaTh BHYTPeHHee coefiHeHue C Oa3amMu JaHHBIX
peann3yroTcs Ha si3bike C

PostgreSQL coctouT 13 Habopa B3anMogencTBYOLWMX Npoueccos. 3a
OCHOBHbIMW Mpoueccamu 3akpensieHbl COOCTBEHHbIE MMEHA U OHU UMEKT
0CO0bIN cMbIC AN cepBepa. Hanpumep, Npyn ocTaHOBKE aK3eMnasapa
HY)>XHO 3anucartb B XXYpHas1 coobLleHNe 0 3aBePLUEHNN KOHTPOIbHOW TOYKM,
NoaToMy npouecc walwriter Hag0 ocTaHaBNMBartb nocsie checkpointer, n T. n.
O6bIYHO (XOTS 1 He Bcerga) Takue npouecchl paboTaroT NOCTOAHHO OT
cTapTa cepBepa [0 ero octaHoBsa.

Ho BmMecTe ¢ TeM YacTo BO3HMKAEeT HEO6X0AMMOCTb BPEMEHHO 3anyCTUTb
npouecc, KOTOPbIN BbIMOSHUT HEOBXO0AUMYHO PaboTy 1 3aBepLUNTCA. Takyto
BO3MOXHOCTb NpefocTaB/isieT MexaHn3M (pOHOBbIX NMPOLeccoB
(background workers): https://postgrespro.ru/docs/postgresql/12/bgworker

Kak 1 Bce ocTasibHble, (DOHOBbIE NPOLLECCHI MOPOXAAKTCS U
KOHTPO/IMPYHOTCS NpoLieccom postmaster. PoHOBbIE NPOLIECCHI MMEHT BCe
BO3MOXHOCTM, Takune Kak AOCTYN K pa3fensieMoit namsaTy cepsepa u
coefIHeHne ¢ 6a3ami laHHbIX N0 BHYTpeHHeMY npoTokony SPI
(paccmaTpuBaeTcs B TeMe «HA3bIKWM CEPBEPHOrO NPOrpaMmMmnpoBaHms>).

®OoHOBbIE NPOLECCh! A0/MKHbI GbITb HAMUCaHbl Ha A3bike C.

3ameTum, 4TO npouecc aBTooUMCTKM (autovacuum launcher) Toxe
ANHaMnyeckn nopoxaaeTt padoyme npoueccol (autovacuum worker), HO
NCTOPUYECKN AenaeT 3TO MN0-CBOEMY, HE UCMO/b3YHA 0OLMX MEXaHN3M
JoOHOBbIX MPOLLECCOB.
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ichonb30oBaHue Pos}gres

[MapasnienbHOe BBITIONTHEHKE 3aTIPOCOB

max_parallel_workers = 8
HapaJIJ'IEJ'I]::HOE BLITIO/IHEHH € CJ'Iy}K€6HbIX KOMaH/],

max_parallel_maintenance_workers = 2

Jloruueckas pervivkarys

max_logical_replication_workers = 4

[ —e O, Qe
A

SIS &)1 [

max_worker_processes = 8

doHOoBble npouecchbl ncnonb3ytTesa B PostgreSQL 12 ana pasnnyHbIX
Lenen.

1. MapannenbHoe BbINO/IHEHUE 3aNpPOCOB.

2. MapannenbHoe BbINO/IHEHNE CNY)XXeOHbIX KomaHA (CREATE INDEX
ons B-pepeBbeB, a B Bepcun 13 — 1 VACUUM).

B 060u1x aTuX cnyyasx uMeeTcs npouecc-nuaep, UHULMUPYOLWMIA 3anyck
paboymx NPoLLEeCCOB 1 NONYyYaOLWNIA OT HUX MHhOpPMaLNIO.

3. Jlornueckan penauvkauus (4,159 NpoLeccoB Ha CTOPOHe cepBepa-
nognucynka).

O6Lee KoNnMyecTso (POHOBLIX MPOLLECCOB B CUCTEME OrpaHNYeHOo
3Ha4YeHneM napameTpa max_worker_processes, N OTAe/IbHbIMU
napamMmeTpamm orpaHMyYeHo KOIMYeCTBO NPOLECCOB AN1A KaXA0n U3 Tpex
kareropuii. Ecnun B nyne HegoctaTtouHo POHOBbLIX MPOLLECCOB, TO 06paboTka
Oy[eT BbINOMHATLCA NOCMefoBaTesibHO, a He napasiiefnibHo (a nornyeckas
pennukaunsa n Bosce He byaeTt paboTarb).



HUcnonb3oBanue GOHOBBIX IPOLECCOB

BoT mpocToi HarIsIOHBIN IPUMEDP HUCIIOI30BaHus (POHOBBIX MPOLIECCOB AJISI paclapaiie/iuBaHus 3amrpocoB. Ecmu
TpebyeTcs IOCYUTATh KOJIMYECTBO CTPOK B OOJIBIIION Tabiuile, OCHOBHOM (JIMAUPYIOUINI) MIPOIECC 3aIlyCKaeT HECKOIBKO
paboyux MPoIeccoB (B JaHHOM Cllydae 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: 2.728 ms
Execution Time: 141.314 ms
(8 rows)

3amnIaHuPOBAHHOE KOJIMYECTBO U YHCJIO PEaIbHO 3aIyIIeHHEIX IPOIIECCOB MOTYT OT/IMYATHCS, €CJIM Ha MOMEHT 3aIlyCcKa
3amnpoca 1y GOHOBEIX IIPOIecCOoB OyoeT ncuepIiaH.

B KOHIIe YacTUYHEIE Pe3yJIbTaThl COOUPAIOTCS U arperupyoTcs JIUIUPYIOMIUM IIPOLIECCOM. YTOOH! IOTyYUTh UTOTOBOE
3HaYeHUe.
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[1puknagHble 3aaa4vn Pos}gres

HexkoToprie uneu

TIJTAHUPOBIIMK 3afaHuii BHYTpru CYB]]
acMHXPOHHast 00paboTKa COObITHI
pacrapasenMBaHue ClI0KHOW 00paboTKU JaHHbBIX
aBTOHOMHbIe TPaH3aKLUU

U pyroe
Ho mnosib30BaTesibCKre 3ailau Heyno0OHO mucaTth Ha si3bike C

Kpome wtaTHOro ncnosib3oBaHus, Ct)OHOBbIe npoueccCbl MOXXHO
I'IpVICI'IOCO6VITb n Ana peweHna nosib3oBares/ibCKUX 3ajau.

Hanprmep, MOXHO opraHM3oBaTb NaHUPOBLUMK 3adaHunii BHYTpu CYB/,.
B oT/inumne ot, Hanpumep, cron, Takon NAaHNPOBLUMK He ByaeT 3aBUCETb OT
MCNOJIb3yeMOW onepaumoHHO CUCTEMBI.

(Takon nnaHMpPOBLUMK yXe peann3oBaH B Postgres Pro Enterprise
https://postgrespro.ru/docs/enterprise/11/pgpro-scheduler)

MOXHO BbINOMHATb aCUHXPOHHYK 06paboTKy cobbITHIA (4TO ByaeT NoAPO6HO
paccMOTPeHO B O4HOVMEHHO TeMme).

MOXHO pacnapasiieninBatb CIOXHY0 A/IMHHYI0 06paboTKy 60/1bLINX
00bEeMOB [aHHbIX.

MOXHO peanin3oBartb aBTOHOMHbIE TPaH3aKLUMu, XOTA 1 BECbMa 40POrMm
cnoco6om. (B Postgres Pro Enterprise aBTOHOMHblE TpaH3aKUNN MMETCA:
https://postgrespro.ru/docs/enterprise/12/atx)

N Tak ganee.

OpHako nucatb npukiagHble 3agadun Ha sa3bike C kpaliHe Heygo6HO n
TpebyeT HeonpaBAaHHO BbICOKOWN KBaIMdomKaumn.
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PaclwinpeHue dblink Posigres

Ha3uzauenue
BBITIO/IHEHH e HpOI/IBBOJ'II:HbIX SQL-KOMEIH,Z[ Ha y,IZLa]'IEHHOM CepBepe
B KaueCTBe y/Ia/IeHHOTO CepBepa MOXKeT BbICTYTIAaTh U JIOKaTbHbIN
ITrockl

CTaHdpTHOE pacCllIrpeHne

MuHyCbl

(hoHOBBIE MPOLECCHI HE UCTIOb3YHTCS,
yCTaHaB/IMBAETCsI HOBOE COe/JUHEeHUe

OAHO 13 BO3MOXHbIX pelleHnii — ncnosb3osartb pacwmnpenme dblink,
KOTOpOoe npegHasHavyeHo A4 BbinonHeHna SQL-3anpocoB Ha yaaieHHOM
cepsepe PostgreSQL (HO B KayecTBe yAasieHHOro MOXET BbICTynaTtb U
NOKasbHbIN cepsep).

3T0 NpoBEpPEHHOE BPpEMEHEM CTaHAAPTHOE paclumpeHune. OgHaKo OHO He
MCMosib3yeT MexaHn3M POHOBbIX TpaH3akLUWii — ycTaHaB/IMBaETCA
NOSIHOLEHHOE HOBOE COEAMHEHUNE C CEPBEPOM, YTO CYLLEECTBEHHO AOPOXE.

https://postgrespro.ru/docs/postgresqgl/12/dblink




Pacmupenue dblink

OTO cTaHAApPTHOE pacuiupeHue. YCTaHOBUM €T0:

=> 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

BoT cambiil IpocTO¥ c10c0o0 BHIIOIHUTL OOUHOYHEIN 3alIPOC Ha yhalleHHOM cepBepe. [lepBrIil mapaMeTp GyHKIUU — CTPOKaA
COeNUHEHUS, BTOPOU — KoMaHa, KOTOPYIO HaZO BHIIIOJIHUTS.

DyHKIUS BO3BpalllaeT MHOXKECTBO CTPOK THIIA record, II03TOMY CTPYKTYPY COCTABHOTO THUIIa HEOGXOMHUMO yKa3biBaTh SIBHO
Ipu ee BHI30BE.

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

) AS (result integer);

KOMaHJIy, He BO3BpAIJAIOIIYI0 CTPOKH, MOZKHO BBIIIOJIHUTE C IIOMOIIIBIO leyl"OI;I (I)yHKI.II/II/I:

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

)i

dblink exec

VACUUM
(1 row)

OGe (I)yHKLII/II/I OTKPEIBAIOT COeNUHEHNEe, BEINIOJIHAIT KOMaHOy U TYT 2K€ 3aKPhIBAIOT COeUHEHHUE. Ho ecTh BO3MOXKHOCTDH
SABHO YIIPABJIATH COEOAUHEHUEM. OTKpOGM €ro, YKa3aB UMs:

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

);

dblink connect

0K
(1 row)

MOKHO OTKPBITb ¥ HECKOJIBKO COeIUHEeHul. TeKylue OTKPHITEHE TOKA3bIBaeT QYHKIIKSI:
=> SELECT * FROM dblink_get_connections();

dblink get connections
{remote}
(1 row)

Terneps MOXKHO BBEIIIOJIHSTH KOMaHABI, UCIIOJIb3YsI OTKPEITOE COeIMHEHNE. B TOM 4ncie MOXKHO BPYYHYIO YIIPaBIATh
TpaH3aKIUIMU:

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

);



dblink exec

=> SELECT * FROM dblink(

'remote’,

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

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

)i

dblink_exec

COMMIT
(1 row)

BaxxHas BO3MOXKHOCTb — ACHUHXPOHHBIE BBEI3OBEI. Cneny}oma;{ Q)yHKHI/IH OTIIPABUT 3alIpOC Ha CepBeP U TYT 2Ke BEPHET
yIOpaBlieHue:

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

dblink send query

e 1 — ycmemHo;
e 0 — omwuOKa.

Ianee MBI MOXKEM IIPOBEPUTH, BHIIIOJTIHAETCHA JIU ellle 3alipocC:

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

END;

elwe BbiNONHAETCA
(1 row)

Pe3ynbTat mojiyyaeM Tak (€CJIM 3ampoc elle He BBINOJIHUIICS, GYHKIHMS camMa JOKAETCS Pe3yIbTaToB):

=> SELECT * FROM dblink_get_result(
'remote’
) AS t(result text);

result

He 3a0bIBaeM 3aKpHITh COeINHEHUE:
=> SELECT * FROM dblink_disconnect('remote');

dblink disconnect

0K
(1 row)
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Pacwunpenune pg_background Posigres

Ha3uzauenue
BO3MOYKHOCTb BBINIOTHUTHL KOMaHAy SQL B ¢poHOBOM mpoiiecce
KOMaH,Z[a MOKeT BbI3BATH no,qnporpaMMy Ha ]'[I-O6OM CepBepHOM A3bIKE
ITrockl

HCII0J/Ib3YIOTCA (bOHOBI:,Ie MmpoLecCchl

MuHyChbI

CTOPOHHEee pacIlpeHHe

EcTb 1 gpyroe pelleHune, KOTOpoOe NO3BOMSAET NPUKIa4HbIM pa3paboTyunkam
BOCMO/1b30BaTbCA POHOBbLIMU Mpoueccamu. ITO paclunpeHne (CTOpoHHee)
pg_background:

https://github.com/vibhorkum/pg_background

dakTnyeckn ato HebosbLas obepTka Hag H1U3KOYPoBHEBbLIM API hOHOBbIX
npoueccos, N03BoNAIOLWAA 3anyckaTb B QOHOBOM peXxunme npoun3Bo/ibHbIe
komaHabl SQL. PasymeeTcs, Takum 06pa3oM MOXHO Bbi3biBaTb XpaHUMble
JoyHKUMM 1 npoLeaypbl, HanMcaHHble Ha NOObIX CepBepPHbIX A3blKax
nporpamMmmMmunpoBaHua (Hanpumep, PL/pgSQL).




Pacmimpenune pg_background

Pacmupenue yxe co6paHo ¥ HOCTYITHO IJIs1 yCTAHOBKY B BUPTYaJIbHON MallliHe Kypca:

=> CREATE EXTENSION pg_background;

CREATE EXTENSION

PacmupeHue IpenocTaBisieT BCero TpU QyHKIUN.

Oyuknus pg background launch 3amyckaeTt ¢oHOBEIY Ipollecc, BHIIONMHSOMUY ogHy SQL-KOMaHIy.
Hanpuwmep, BeIIonIHUM B hOHe IIpocTol 3amnpoc. [ yno6cTtBa oH 6ymeT paboraTth 10 cexyHn:

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

pg_background launch

Tloka 3aIIpoc BEIIOJIHSETCS, MEL MOXKeM YBUAETD IIPOIECC B pg stat activity:

=> SELECT query, backend_type, wait_event_type, wait_event
FROM pg_stat_activity WHERE pid = 25565 \gx

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

wait event type | Timeout

wait event | PgSleep

O6paTI/ITe BHHMaHNE Ha OXKHIOaHue.

Oyuknus pg background result BEIBOIMT pe3ynabTaT BHIIONTHEHUS (GOHOBON KOMAaHAH (IPX HEOOXOOUMOCTH [OXKUAASICH ee
OKOHYAHUS).

q)yHKLII/IH BO3Bpalllae€T 3HAYEHUA TUIIA record, II0O9TOMY OJid BEIBOOA HeOGXOJII/IMO KOHKPETU3NPOBATh HAa3BaHUA U TUIIBL
TI0JIEY COCTaBHOI'O THIIA.

=> SELECT * FROM pg_background_result(25565) AS (result integer);

dOyaknus pg_background detach oTkmiodaeT TeKyIuil IpoIeCcC OT OXKHUAAHUS Pe3yIbTaTOB (GOHOBOI'O IIPOIEcca.

Ilepemaya pe3yIbTAaTOB BHIIOIHSIETCS Yepe3 o4epenb COOOIIEeHNH B pa3mesisieMoy naMsaTu cepsepa. [loaToMy mpu
TepenoyIHEHNU ouepenu GHOHOBEIM pouecc GyaeT KaaTh, TI0Ka MBL He IPOYNUTAeM HAKOIMUBIINECS COOOLIEHNS, faXkKe eCIu
OHU HaC He UHTEPECYIOT.

3anycTuM mpolecc, BO3BpaIlaoUUi MHOTO HHGOPMAIUH:

=> SELECT pg_background_launch(
$$ SELECT * FROM generate_series(1,1000000) $$
);

pg_background launch

=> SELECT query, backend_type, wait_event_type, wait_event
FROM pg_stat_activity WHERE pid = 25699 \gx

[ RECORD 1 J---dmmmmmmmmmm e e e e s
query | SELECT * FROM generate series(1,1000000)
backend type | pg_background

wait event type | IPC
wait event | MessageQueuePutMessage



OOpaTuTe BHUMaHUE Ha OXKHUIOaHUE.
OTKIII0YUMCS OT IIpoliecca:
=> SELECT * FROM pg_background_detach(25699);

pg_background detach

=> SELECT query, backend_type, wait_event_type, wait_event
FROM pg_stat_activity WHERE pid = 25699 \gx

L RECORD 1 J---dmmmmmmmmmm oo
query | SELECT * FROM generate series(1,1000000)
backend type | pg_background

wait_event_type |

wait_event |

Bormbite OHOBEHIM IIpollecc HUYETo He XKIeT (1, BO3MOXKHO, yKe oTpaboTarn).

3ameTtuM, uTo B ciryuae dblink crmoxkuocTel ¢ mepenonHeHueM Oydepa He BO3HUKAET, IIOTOMY YTO HCIIOIL3yeTCs He
MeKIIPOIIeCCHOEe B3auMOIEeUCTBHE, & yCTaHaBINBAETCs 00BIYHOE COeIUHEHNE 110 KJINeHT-CEPBEPHOMY IIPOTOKOILY.
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Toru Posigres

CepBep 1peJjoCTaB/isieT MeXaHU3M (POHOBBIX MPOLECCOB

®DOHOBBIE Iponeccol UCIIOJIB3YIOTCA O/ BHYTDEHHUX I.I@J'[Eﬁ,
HO MOT'YT OBITH MCITO/IB30BaHbI U AJIA TIDUKJIAAHBIX 3a1d4

Pacimmpenue pg_background no3BonsieT peasiv30BbIBaTh
choHOBBIE TIPOLIeCChl Ha MPOLeAYPHBIX SI3bIKaX

11
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Mpaktuka L Posigras

1. Peanu3syiTe pacueT peWTHHIra KHAT HAa OCHOBE JJaHHBIX O To10cax
No/ib30BaTesiell «3a» U «IIPOTUB».
YToOkbI He [|0MyCcKaTh pa3pacTaHue TabluLbl, BBITIOIHSIATE
obHOB/eHre nakeTaMu 10 N CTPOK. Mexy YacTUUHBIMU
0OHOB/IEHUSIMY 3aMTyCKalTe OUUCTKY.
OdopmuTe 0OHOB/IEHHE B BH/Ie XPAaHUMOM ITPOLIeYPhI,
npuHuMaroier N Kak rapamerp.

2. BpeimosHuTe TIporieypy 00HOB/IEHUS B (DOHOBOM PeKHMe.

12

1. PEATUHT KHUTY oueHuBaeTca uncnom ot 0 o 1.

«HaunBHasa» hopmyna gnsa onpegeneHns perTnHra MoXeT ObITb TaKoMW:
votes_up / (votes_up + votes_down), ecnu votes_up + votes_down > 0;
0, nHave.

HepocTatok aToli hopMy bl NOKa3biBaeT NpuMep: KHura, Habpasiuas 100
[0/10COB «3a» U 1 rof10C «NPOTMB>», NMOMYUNT MEHBLLIMIA PEIRTUHT, YEM KHUTA,
HabpaBLLas BCEr0O OAMH ro/10C «3ax.

MoXHO nogymaTtb Hag, 60siee cnpaBef/MBoi (hOpMyoii, a MOXHO
BOCMNO/b30BaTbLCS YXXe r0TOBOWN doyHKUMeR public.rating.

[akeTHoe 0GHOB/IEHME pPacCMaTPMBa/IOCh B NPaKTMKe K TeMe «OuncTka.
34ecb NpMMeHuM ToT Xe noaxon. OaHako nogymMaiTe Hafg TeM, Kak
NepecymTbiBaTb PEATUHT TOSIbKO T€X KHUT, A1 KOTOPbIX 3TO HEO6X0AMMO.

KomaHga VACUUM He MOXEeT ObITb Bbi3BaHa BHYTPU TpaH3akLun, HO ee
MOXHO BbIMO/THNTbL KaK oTAebHy0 SQL-komaHay B 0OHOBOM npoLecce.



student$ psql bookstore2

1. IIpoueaypa pacyeTa peMTHHra

[I71s1 BEIYUCIIEHUSI PeUTUHra MBI OyIeM II0Ib30BaThCs roToBoM dyHKuued public.rating (anroput™ onucaH B KOMMEHTapuu B
Tesie QYHKIUHN).

OnvH U3 BO3MOXKHEIX CIIOCOGOB HE ITePEeCYUTHIBATh PEUTHUHT 6e3 HagoGHOCTH COCTOUT B TOM, YTOGHI JOGABUTE K TabGiuIe
KHUT CTOJIGEI] IOTHYEeCKOro THIa, YKa3bIBaIOIINi Ha He0GXOOUMOCTh riepecyeTa. [Iporenypa pacyera pedTuHra 6yner
cOpachBaTh 3TOT Qiar, a 11060e U3MEeHEeHNe KOJIMYEeCTBA T'0JIOCOB — YCTaHABIUBATE.

Mz peanusyeM apyro# croco6. [TobaBuM K TabiuIie CToNIGEI C aTOM OCTIefHEero epecyeTta pedTuHra. Ilponenypa
nepecyeTa OyIeT BEIIOHSATHCS TOJBKO IJISI TEX KHUT, «BO3PACT» PEUTUHTA KOTOPHIX OO0JIbIIe OIIPEeAeIEHHO0 II0pora. ITo
TI03BOJIUT IIPU HEe0OXOOMMOCTH (HAIIPUMeD, eClIN U3MeHUTCS GopMyia) IepecYuTaTh PEUTHHT BCeX KHUT, He OOHOBIISAS
IPEOBapUTEIbHO BCE CTPOKY TaGIIUIIEL.

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

O6paTuTe BHUMaHKe: Ho0aBieHne CTON0Ia 3aTparuBaeT TOJIBKO CUCTEMHEIN KaTaJlol ¥ He IPUBOMUT K Mepe3aluch BCex
cTpoK Tabnuubl. OgHako paHbire (mo Bepcuu PostgreSQL 10 BKIIOUUTENBHO), YTOOH oOaBIeHue CTOJOIa BEITIOTHIIOCH
6rrcTpo, hpasza DEFAULT ponzkHa GblyIa OTCYTCTBOBATE.

I 06paboTKM CTPOK IaKeTaMU HYKHO OIPefeIUThCS:

® C pa3MepoM IIakKeTa;
® C TeM, KaK Hu3 BCeX CTPOK BI:IﬁI/IpaTI) AJisa 06pa60TKI/I TOJIBKO HY2KHO€ KOJIN4YEeCTBO.

BaxkHEBI MOMEHT: 00paboTKa [TakeTa MOXKeT — B IPUHLIUIIE — 3aBEPIIUTHCS OIIUOKON. BazkHO, YTOORI 3TO He MOBJIUSIIIO Ha
BO3MOXKHOCTb IIPOJOJIZKUTE 00PaboTKy ¥ JOBECTH €€ OO KOHIIA.

Ins BEIGOpa akeTa CTPOK MEI UCIIONIb3YEM IIOAXOM, IT0Ka3aHHEIYM paHee B IpaKTUKe K TeMe «OuncTtka». ByneM BEIOUpaTh U
6JI0KMPOBaTh IIePBLIE oaxonsuire N CTPOK, HTHOPUPYS yKe 3a6JI0KHPOBAaHHEIE:

=> \set N 5
=> \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;

book id

44
38
(5 rows)

3mech MBI BRIOMpaeM CTPOKHU, IJji KOTOPBIX PEUTHHT He PACCUYUTAH UM PAaCCUUTAH «OaBHO».

Korpa npekpatiats o6HoBIeHre? Eciiy aHanu3upoBaTh KOJIMYECTBO OOHOBIEHHBIX CTPOK ¥ CPaBHUBAThH C PA3MEPOM II1AKeTa,
TO MOXKHO IIPOIIYCTUTEH CTPOKH, KOTOPhIe GEIIH 3a6I0KMPOBAHE KaKUM-HUOYAb APYTHM IpolieccoM. [109ToMy nydiie SBHO
IPOBEPSTH HAJIMYKNE CTPOK, Tpebylomux 06paboTKu.

U eme oguH MOMEHT: TOCKONBKY KoMaHny VACUUM Henb3s UCIOIb30BaTh B GYHKIUSAX U NIPOLiefypax, Mbl OymeM
3anyckaTth ee B (GOHOBOM IIPOIIECCE.

Tereps MBI TOTOBHI K TOMY, YTOOB HallXCaTh IPoLeRypy o0HOBIeHuUA. 11151 ymoOCcTBa IepefafuM B KadecTBe ltapamMeTpa He
TOJIBKO pa3Mep IIakeTa, HO U IIOPOoT 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 OAWH nNakKeT CTpPOK
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, 4ToObl He pmepxaTb FOPU3OHT TpaH3aKuuUi
-= W MO3BOJINTb OYMCTKE BbINOJHUTHL CBOW paboTy
COMMIT;

-- BbiI3biBa€M OYMCTKY M AOXMAAEMCH OKOHYaHuUS
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 HeobpabGoTaHHble CTpoKMU?
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
TIpoBepum:
=> CALL update_rating(10, interval 'l day');

NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 83945
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83946
NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 83947
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83948
NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 83949
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83950
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83951
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83952
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83953
NOTICE: updated 6 rows

NOTICE: vacuumed, backend xmin = 83954
NOTICE: all done

CALL

2. PacueTa pedTHHra B (OHOBOM peKHMe



IIpocTo BhI30BEM IIpoLenypy B GboHOBOM mporecce. TakuM 06pa3oM, U3 OOHOTO (HOHOBOTO IIPOI[ECCA MOXKHO BHI3HIBATh
IpyTroi (KOHEYHO, HE06X0OUMO, YTOOH He OBIIIO IIPEBHIIIEHO IPeeIbHOE KOIUYeCTBO (DOHOBLIX IIPOIIECCOB, YCTAHOBIIEHHOE
B CCTEMe).

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

NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83955
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83956
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83957
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83958
NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 83959
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83960
NOTICE: wupdated 10 rows

NOTICE: vacuumed, backend xmin = 83961
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83962
NOTICE: updated 10 rows

NOTICE: vacuumed, backend xmin = 83963
NOTICE: wupdated 6 rows

NOTICE: vacuumed, backend xmin = 83964
NOTICE: all done

result



o)) PROFESSIONAL

[1pakTuka Pos{gres

1. ®PoHOBBIM TpoLiecc He Oy/eT 3aryliieH, e/ 3aryck MpuBeeT
K MPeBbIIIEHUI0 YUCJIa JOMYCTUMBIX MPOLeCCOB.
Harummmre dyHkiuo-06epTKy a1s pg_background_launch,
KOTOPpasi MbITAeTCs 3aMyCTUTH Tpoijecc N pa3 ¢ UHTepBaioM
B OJJHY CEKYHJY.

2. CpaBHUTe HaK/IaJHbIe PaCXObl Ha TIOPOXKAEHKe MpoLecca
pacimpenui dblink u pg_background, MHOTrOKpaTHO BBIMOJIHSIS
TPOCTOM 3arpoc.
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1. NpeaBapuTensHO nccnenynte, Kak hyHkuma pg_background launch
CUrHanunsupyet o6 owmnobke. na aToro y406HO YMEHbLUNTL 3HAYEHne
napameTpa max_worker_processes, HO y4TuTe, YTo 0AuH DOHOBbI
npouecc B cucteme yxe 3anyuleH (logical replication launcher) — He
yMeHbLlanTe 3HayeHne ao 1.

O6paboTka owmnbok paccmarpmaeTtcs B Kypce DEV1.

2. PasymeeTtcs, HaknagHole pacxogbl dblink 6yayT cyuecTBeHHO 3aBUCETb
OT cnocoba ayTeHTU(pMKaumn (B Hallem criydae — nposepka napons mdbs).



1. IIpeBrIenyne ynuciia (GOHOBBIX MIPOIECCOB

=> 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

VYMeHbIINM 3HaYEHHEe IIapaMeTpa-orpaHu4duTesid oo 2, YYUTEIBAsA, 9YTO OOUH (I)OHOBbIﬁ IIPOLEeCC 3allyCKaeTCAa CHCTEeMOM
aBTOMaTU4ecku. MiameHeHnue TpebyeT pectapTa cepsepa.

=> ALTER SYSTEM SET max_worker_processes = 2;
ALTER SYSTEM

student$ sudo pg ctlcluster 12 main restart
student$ psql ext_bgworkers

=> SHOW max_worker_processes;

max_worker processes

3amyCcTuM OOWH OIUTENIbHEIN (POHOBBIN IPOLIECC:

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

pg_background launch

Temneps nmonpobyeM 3allyCTUTS ellle OUH, IIepeXBaThiBasi UCKIIIOUEHHE:

=> 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

Ommbka ¢ kogoMm 53000 oTHOCHUTCs K rpynne insufficient resources.

QyHKIUS MOXKET BHIJISOETh CIenyIomuM 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
TIpoBepum:

=> 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)

BoccranoBuM 3HaYeHHE ITapaMeTpa II0 YMOIYaHUIO:
=> ALTER SYSTEM RESET ALL;
ALTER SYSTEM

student$ sudo pg_ctlcluster 12 main restart

2. Cpasuenue dblink u pg_background

student$ psql ext_bgworkers

=> CREATE EXTENSION dblink;

CREATE EXTENSION

=> \timing on

Timing is on.

IIpocTo 3ampoc (BBHIIOIHSIEM C IOMOIIBI0 AUHaAMUIecKoro SQL, 4ToOH MCKITIOYUTh KeIpoBaHKe IIJIaHa 3aIlpoca):

=> DO $$
DECLARE
result integer;
BEGIN
FOR i IN 1 .. 1000 LOOP
EXECUTE 'SELECT 1' INTO result;
END LOOP;
END;
$$;

DO
Time: 5,051 ms



Pacmmpenue 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: 3388,731 ms (00:03,389)

Pacumpenue 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: 5977,449 ms (00:05,977)



