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ACNHXpPOHHasaA obpaboTka Pos{gres

Pa3HeceHMe BO BpeMeH! BO3HUKHOBEHUS COOBITHS
1 ero 06paboTKu

CoobparkeHus IPOX3BOJUTETLHOCTH

K/IMeHTY He TpebyeTcst JKfIaTh OTBeTa
BO3MO)KHOCTb YTIPaBJIATh peCypcaMu [ijist 00paboTKH

Peanu3aiys

odepeb COOOIIeHH
GoJiee CJIOXKHBIM BapUaHT: MOZE/b MyO/IMKaLvs — TIOATIHCKA

Npaea acMHXpPOHHOM 06paboTkM COObITUIA COCTOUT B TOM, YTO
BO3HWKHOBEHME COObITUA N ero 06paboTka pasHOCATCA BO BPEMEHM.

Hanpumep, nonb3oBartesib XO4eT NoNyYnTb AeTa/n3anymio pacxoioB Ha
MOOWNBbHYO CBA3b. JeTanm3aunsa opMmpyeTcs HECKOIbKO MUHYT. MOXHO
nokasarb Mosib30BaTesIto «MNecoYHble Yacbl» N 3aCTaBUTb €ro XaaTb
(CMHXpPOHHasA 06paboTka), a MOXHO BbIC/1aTb AeTasIN3aLuIo Mo 3N1EeKTPOHHOM
noyrte, Kkoraa oHa 6yaet rotosa (aCMHXpPOHHasA 06paboTka).

[pyroii npumep: nHTerpauunsa Asyx cuctem. MNepsas cuctema obpalyaercs
KO BTOpOU, NnepefaBas naket coobuleHnin. ObpaboTka ogHOro coobLeHns
3aHMMaeT HeCKO/IbKO CEeKyH/, HO B NakeTe MOXET oKa3aTbCs Tbicsya
COo00LEeHnIn. MOXHO 3acCTaBUTb NEPBYIO CUCTEMY OXUAATb NONYyHYEHUS
pe3ynbrara (CMHXpPoHHaA 06paboTka), a MOXXHO OTBETUTb «paboTaem»,
obpaboTaTb COOOLLEHNS aCMHXPOHHO U YXXe 3aTeM CO00UNTL pe3y/ibTar.

ACVHXPOHHas 06paboTKa CNOXHEE CUHXPOHHOM, HO YacTO OKa3bliBaeTCs
O4YeHb yao6Hon. OHa nNo3BondAeT padoTtarb apdpekTnBHee (KIMEHTY He Haa0
npocTamBaTthb, 4OXMAAACL OTBETA) M YNpaBnATb pecypcammn (obpabaTbiBaTb
CcOobbITUA C YAOOHOW CKOPOCTBLIO U B YA0OHOE BPEMS, a HE HEMEA/TEHHO).

(ACHXpPOHHast 06paboTKa LIMPOKO NpumeHsieTca u B sape PostgreSQL.
BCNoOMHUTE peXnm aCMHXPOHHOWN donKcauumn; NPoOLLECC KOHTPO/TbHOM TOYUKK;
npoLecc aBTOOUNCTKN.)

O6blyHas peanunsaumsi COCTOUT B HASIMUMKM oYepeamn CoobITUI (COobLEHNIA):
OHW NpOLECCbI CO34at0T CObbITUA, ApYyrne — obpabaTbiBatoT. BO3MOXHbI
6osiee C/I0XKHble MOAENN, B KOTOPbIX €CTb BO3MOXHOCTb My6/1MKOBaTb
COObLITUA N NOANUCLIBATLCA Ha COOLITUSA HY)XXHOTO TUna.
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BHellHne cnucTtemsl Posigres

RabbitMQ, ActiveMQ, ZeroMQ u T. 1.

Irockl

3TU CUCTEMBI pabOTaroT
cnenoBanue cradgapram (AMQP, JMP, STOMP, MQTT...)
rMOKOCTb, MacIlITabUpOBaHue, TTPOHU3BOAUTELHOCTD

Bo3MO)XHBIE MUHYCbI
oTJe/bHas crcreMa (BK/Itodaroiias otaenbHyro CYB/I)
CO CBOMMHU 0COOEHHOCTSIMUA HACTPOMKH, aAIMUHUCTPUPOBaHUsI, MOHUTOPHHTA

BCe CJIO’KHOCTH ITOCTPOEHUSI pacripe/ie/ieHHbIX CUCTeM
(oTcyTcTBHE 17100abHBIX TPAH3aKIIWN)

OfHVM 13 BapMaHTOB peann3aunm ovepenein coobITUin ABNAKTCA BHELLHME
cucTembl. Ha3BaHWA MHOTUX U3 HUX TPaULMOHHO 3aKkaHuymBatoTcsa Ha MQ —
Message Queuing.

Kak npaBuno, ato 60nbLIne cepbe3Hblie CUCTEMbI, 06ecneunBatoLne
MOKOCTb, MacLLUTabnpyemMoCTb, BbICOKYHO MPOU3BOANTENBLHOCTbL U NpoYvne
Nosie3Hble CBONCTBa. K TOMY e OHU peann3yroT OANH UIN HECKO/TbKO
cTaH4apTHbIX MPOTOKO/I0B PaboTbl C COOOLLEHNSAMU, YTO NO3BONSAET
NHTEerpupoBaTtb MX C APYrMmMu cucteMamm, NOHUMaOLUMM Te Xe NMPOTOKO/IbI.

Ho HaZo noHMMaTb, YTo tobas 6onblas cuctemMa NOTPedyeT cepbes3HbIX
3aTpart Ha ee n3y4deHune n BHegpeHue. MNoTpebyeTca pasobparbecs

C OCOBEHHOCTAMWN HACTPONKN, aAMUHUCTPUPOBAHUSA, MOHUTOPUHTA.
3ameTum, 4YTO B COCTaB CUCTEM paboThbl C o4YepeaAaMu BXOAUT U OTAeNbHAA
CYB/ Ansa HafeXHoro XxpaHeHns ovepesen.

Kpome Toro, ncnosib3oBaHne BHELWHEe CUCTEMbI NPUBOANT KO BCEM
CNOXHOCTAM MOCTPOEHUS pacnpeaeneHHblx cuctem. MNpu oTcyTCTBUM
rno6asibHbIX TPaH3akumi, 06beANHAIOLWNX pa3Hble CUCTEMbI, BO3MOXHbI
Cnyyaum notepu coobLleHnin B pesynbTare cO0eB.
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Ouepenb BHYTpK 6a3bl: PgQ Posigres

Inrockl

CHUCTEMA [1dBHO Hd PBIHKE W IIHWPOKO UCIIOJ/Ib3YyeTC A

B03MOXXHbIe MUHYChI

MaJio THOKOCTH, HarTpuMep, NCK/TFOUMTE/ILHO TTakeTHast 00paboTka
TUIOXO JJOKYMEHTUPOBaHA
BHEILHSS MPOrpaMMa-/[eMOH

Bonee NpocTbiM pelleHnemM MOXET CYXUTb peanun3aunsa odepeamn
B camoii CYB/[]. OCOGEHHO 3TO UMEET CMbIC/1, EC/IN COObITUSA BO3HUKAIOT
N obpabaTbiBalOTCA Ha cepBepe 6a3 AaHHbIX.

Hanbonee n3secTtHa cuctema PgQ, paspaboTtaHHas B CBOe BpeMs
komnaHuen Skype (https://github.com/pgq). 3Ta cncrtema gocCTaTtoyHO
LLIMPOKO UCMO/b3YETCH U NPO Hee U3BECTHO, YTO OHa paboTtaeT. Ec/iu
TpebyeTcsl roTOBOE pelleHne, To el MOXXHO 1 BOCMO/1b30BaTbCS.
MoppepxnsarTca Bepcumn PostgreSQL 10+.

3 MMHYCOB 3TOr0 pPeLleHUst OTMETUM:

* HepocTatoyHyto rméKkocTb. Hanprmep, BO3MOXHA TO/TbKO NakeTHas
06paboTka cobbITnii. Noka 06paboTUNK HE NOMETUT MakeT, Kak
MOSIHOCTbI 06paboTaHHbI, BCe COObITUA NakeTa MoryT ObITb
[0CTaB/EHbI MNOBTOPHO B C/yyae c60s.

e OTcyTCTBME Ka4eCTBEHHOW AOKyMeHTauun (ecTb onnucaHue API:
https://pgg.github.io/extension/pgg/).

* HeobxoanmocTb BO BHeLLHeN (oTHocuTenbHo CYB/]) nporpamme,
obecneumBatoLlelt paboTy ovepeamn.
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Ouepepnb BHYTpU 6a3bl: pgmq Posdgres

Inrockl

CHUCTEMA dKTUBHO PA3BHUBAETCA
JIETKOBECHAs peajmr3alusa
BC€& KOMIIOHEHTBI BHYTPU 6a3bl

Bo03MOXHBIE MUHYCbI

HeJJ0CTaTouHasi TMOKOCTh B YIIPaB/IeHWH Ha HU3KOM YPOBHe
c1abo JOKyMeHTHpOBaHa
TOJIBKO ICXOZ[HbIE KOZIbI, HEOOXOMMOCTh COOPKU

PelueHne 3asaB/1eHO KoMnaHveln Tembo kak nerkoBecHas peanmsauns
ovepenein. PaclumpeHune pgmq HanncaHo Ha Rust n ncnonb3yet
NHPPaCTPYKTYPY COOPKM pacLUMpeHunii pgrx.

Ouepeaun 1 meTanHpopmMaums npegcrasneHsl Tabnuuamm B 6ase AaHHbIX,
a a/ieMeHTbl ovepean («CoobLEeHUA») — 3anucamn B Tabnmuax.
Coo06LeHMst MOXHO rnomellaTb B ovepedb (B TOM YMC/1e N0 HECKOJbKO
cpasy), uMtarb U3 ouepeau, yaansaTb U apxmBnpoBaTtb. [N BbINO/THEHUS
3TUX OCHOBHbIX AENCTBUIA (M elle psiaa AONOMHUTENbHbIX) B pacLUMpeHnm
npeaycMoTpeH Habop PyHKUKA. eTann peannsaumm odepen CKpbITbl

OT NONb30Baresif, YTo ynpoLiaet padory.

3 MUHYCOB pgmq OTMETUM C/eAayoLue:

 HepocTtarouHada rmbKoCTb B yrnpasneHnn Ha HA3KOM ypoBHe. CBs3aHo
C TEM, YTO paclumpeHune pgmgq 6asmnpyetcs Ha hpenMBopKe pgrx,
B KOTOPbI BCTPOEHO, B TOM Unc/e, ynpas/ieHne CoeANHEHNSIMU
c cepBepoMm CYB/L. MoBNuATbL Ha Hero cpeacTeamMm y)xe cobpaHHOro
pgmq Henb3A.

« [lokymMeHTauus HegocTaTo4yHO NoAposGHa.
* B penosnTopumn OTCYTCTBYHT rOTOBbIE NAKETbI, @ C60PKa pacLUMpPeHUs
MOXXET OKa3aTbCs HETPMBUASIbHOW 1 PECYPCOEMKOIA.

https://tembo.io/pgmag/

https://github.com/tembo-io/pgmg




Ouepens cpeaCcTBaMH pacHIMPEeHUsI pgm(

Co3pmanum 6a3y DaHHBIX U MOOKIIIOYUMCS K Hel:

=> CREATE DATABASE ext_async;

CREATE DATABASE

=> \c ext_async

You are now connected to database "ext async" as user "student".

Pacuinpenue pgmq y2ke coOpaHO ¥ OOCTYITHO [JIsT YCTAHOBKY. BEITOTHUM KOMaHAy CO3MaHUs PACIIMPEHUs B Hallel Oase.
Bce ero o6BeKTH OYOyT pa3MeIeHH B CXeMe pgmd:

=> CREATE EXTENSION pgmq;

CREATE EXTENSION

Co3mamuM odepernb IO Ha3BaHUEM Pgm(q_queue:
=> SELECT pgmq.create('pgmq_queue');

create

HUndopmanus 06 ouepensix XpaHUTCS B Tabnulle meta; IOCMOTPETh OYepeny MOXKHO C IIOMOIIbI0 TabIuuHON QyHKITUY:

=> SELECT * FROM pgmq.list_queues();

queue name | created at | is partitioned | is unlogged
------------ B i e
pgmq_queue | 2024-08-14 11:07:12.729508+03 | f | f

(1 row)

TakKe GBI CO3TAHBI TAOIUIIEI 7SI COOOLIEHNH 0Yepenu: OCHOBHAS ( pPgm( queue ¥ apxuBHasi a pgmg queue:

=> \dt pgmq.*
List of relations

Schema | Name | Type | Owner
-------- B e e
pgmq | a_pgmq queue | table | student
pgmq | meta | table | student
pgmqg | q_pgmq_queue | table | student
(3 rows)

ITomMecTUM B 04Yepenb HECKOJIbKO COOGIIeHu (Ioj1e3Hast HHbOPMAallKs IPeACTaBseTCs 3HadeHneM TUIa jsonb)...

=> SELECT pgmq.send('pgmq_queue', to_jsonb(i))
FROM (

VALUES ('alpha'), ('beta'), (‘gamma')
) AS v(i);

(3 rows)

...1 3arjisiHeM B OCHOBHYIO Taﬁ]’[I/IHy oyepenu:

=> SELECT msg_id, enqueued_at, message

FROM pgmq.q_pgmq_queue
ORDER BY msg_id;

msg id | enqueued_at | message

1 | 2024-08-14 11:07:12.977383+03 | "alpha"

2 | 2024-08-14 11:07:12.977383+03 | "beta"

3 | 2024-08-14 11:07:12.977383+03 | "gamma"
(3 rows)



IIpocToit cnocob 3abpath coobIeHNe U3 OUYepenu — BEI3BATh QYHKIIUIO POP:

=> SELECT msg_id, enqueued_at, message
FROM pgmq.pop('pgmq_queue');

msg_id | enqueued_at | message
________ L S

1 | 2024-08-14 11:07:12.977383+03 | "alpha"
(1 row)

[Ipyrue 06paboTUYNKU TOXKE MOT'YT OpaTh COOOIIEHNUS:
student$ psql -d ext_async

=> SELECT msg_id, enqueued_at, message
FROM pgmq.pop('pgmq_queue');

msg_id | enqueued at | message
________ S e

2 | 2024-08-14 11:07:12.977383+03 | "beta"
(1 row)

student$ psql -d ext_async

=> SELECT msg_id, enqueued_at, message
FROM pgmq.pop('pgmq_queue');

msg_id | enqueued at | message
________ T e

3 | 2024-08-14 11:07:12.977383+03 | "gamma"
(1 row)

A mepBHIY IPpK OYepeqHOM ofpalleHuu 00HAPYXKUT, YTO OYepens IycTa:

=> SELECT msg_id, enqueued_at, message
FROM pgmq.pop('pgmq_queue');

msg_id | enqueued at | message

U Hamocaegok ymanauM caMy odepeqnb. [Ipu 9TOM ee OCHOBHAsI M apXUBHAs TaGJIUIBI HCUE3HYT, KakK U HHGOPMAaIus B
Tabnuie meta:

=> SELECT pgmq.drop_queue('pgmq_queue');

drop_queue

t

(1 row)
=> \dt pgmq.*

List of relations

Schema | Name | Type | Owner
-------- EE LTI P
pgmq | meta | table | student

(1 row)
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Ouepegb CBOMMU pyKamu Posgres

Bo3MoykHBIe TUTHOCKI

He TpeOyIOTCsI BHEIlIHUe 3aBUCUMOCTU
MpoCThbie TpeGoBaHUsI — MPOCTasi peanu3arys

MuHyCbI

TpebyeTcs 0T/aiKa U TeCTUpOBaHNe
TIPH YCJIOKHEHUH TPeOOBaHMI TOTOBast CUCTeEMa MOYKET 000UTHCH JierlieBie

[Nsi pelennst NpocTon 3agayun, Tpebyrulein aCMHXPOHHOW 06paboTKu,
MNCNOSIb30BaHNE CTOPOHHUX CUCTEM MOXET OKa3aTbCsl HEBbITOAHbIM.
B0O3MOXHO, NpoLle Hanucatb COGCTBEHHYO peasim3aunio, Yem
npucnocabnueaTbCs K 0CO6EHHOCTSAM CTOPOHHEN CUCTEMBbI.

KOHEYHO, HY)XKHO NoHUMaThb, YTo:

* peanmzauusa Ao/mMKHA 6bITb CAeNaHa akkypaTHO, MHAYe OHa MOXET
NPUBECTY K Mpobriemam aKcnayaTauuu;

* eC/IM K cuctemMe odepenein NnpeabasnsaTca cepbesHble TpeboBaHNA
(Mnn ecTb WaHc, YTo Takne TpeboBaHUs NOABATCA B OyayLieMm),
TO pa3BuTMe, TECTMPOBaHME N NoaaepXKa CO6CTBEHHOIO peLLeHNs,
Haob0opOoT, MOXET OKa3aTbCA HEBbLITOAHOW.

[anee Mbl NOCMOTPUM, Kak peasin3oBaTb oyepenb COOOLEeHWNI
B PostgreSQL cBonMU pykamu, U Kakme nogBogHble KAMHU eCTb Ha 3TOM
nyTun.



Peajiu3anusi ouepeay COOOIIEeHHH

Hama 3aaya: peanu3oBaTh IPOCTYIO OYepenb COOOIIEHU I C BO3MOXKHOCTbIO KOHKYPEHTHOTO MOIYyYeHHsI COOBIIeHUI U3
HECKOJIbKHX IIpoieccoB. [Tone3Hyo uHbopMaIuo yooGHo npeacTaBuTh TUIIOM JSON — Tak ouepens GymeT JOCTaTOYHO
YHUBEpCaJbHa.

B KaXOblii KOHKPETHHIH MOMEHT BpeMeHH B TabJIuile cooOueHu He OyieT MHOTO CTPOK, HO 3@ BCe BpeMsi pabOThHl UX MOXKET
0Kas3aThCs CYIIeCTBEHHOE KONMMYEeCTBO. [ToaToMy nueHTH(GHUKATOP Hafo cpa3y caesaTh 64-pa3psamHbIM:

=> CREATE TABLE msg_queue(
id bigint PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
payload jsonb NOT NULL,
pid integer DEFAULT NULL -- npouecc-obpaboTuunk

);

CREATE TABLE
BcraBka coofieHu B o4epens IpocTa:

=> INSERT INTO msg_queue(payload)
VALUES

(to_jsonb(1)),

(to_jsonb(2)),

(to_jsonb(3));

INSERT 0 3

Temneps 3aiiMmeMcst DyHKIMEN TONydYeHNUs U 6JIOKMPOBAHUS OYEePEIHOI0 COOOIIeHN .

Hawm TpebyeTcst 67I0KHPOBAThH MOTYYEHHYIO CTPOKY, YTOOBI OOHO COOOIIeHHe He MOTJIO OLITh BEIOPAHO OBa pa3a (OAByMs
OOHOBPEMEHHO paboTammumMu 06paboTunKkamMu). ITO MOKHO CHesaTh ¢ moMoirsio ¢dpa3sl FOR UPDATE:

=> BEGIN;
BEGIN

=> SELECT * FROM msg_queue

WHERE pid IS NULL -- Hukem He obpabaTtbiBaetcs
ORDER BY id LIMIT 1 -- opgHO B nopsigke MOCTYnJieHus
FOR UPDATE;

id | payload | pid
111 [
(1 row)
Ho B TakoM ciy4yae aHaJIOTMYHBIN 3aIIpoC B PYroM Iporecce 6yneT 3a6I0KMPOBaH [0 3aBepIIeHNs IePBOM TPaH3aKIHH.
| => \c ext_async
| You are now connected to database "ext async" as user "student".
| => BEGIN;
| BEGIN

=> SELECT * FROM msg_queue
WHERE pid IS NULL

ORDER BY id LIMIT 1

FOR UPDATE;

BTopas TpaH3akIus 3a6IOKHPOBaHA.

=> DELETE FROM msg_queue
WHERE id = 1;

DELETE 1
=> COMMIT;

COMMIT

id | payload | pid

2|2 I
(1 row)



| => comMmIT;

| commIT

[I71s1 TOrO YTOOH HE OCTAHABNIMBATHCS Ha 3a0JI0KUPOBAHHEIX CTPOKAX, CIykuT ppasa SKIP LOCKED komaunet SELECT.
=> BEGIN;

BEGIN

=> SELECT * FROM msg_queue
WHERE pid IS NULL

ORDER BY id LIMIT 1

FOR UPDATE SKIP LOCKED;

| => BEGIN;
| BEGIN

=> SELECT * FROM msg_queue
WHERE pid IS NULL

ORDER BY id LIMIT 1

FOR UPDATE SKIP LOCKED;

id | payload | pid

=> COMMIT;
COMMIT

| => comMmIT;

| commIT

Utak, GyHKIUS A1 DOJTyYeHUusI U OJIOKMPOBAHUS 0YEePEeTHOT0 COOOIIEHNST MOXKET BHITJIIAETD CIEIYIOMNUM 06pa3om:

=> CREATE FUNCTION take_message(OUT msg msg_queue)
LANGUAGE sql VOLATILE
BEGIN ATOMIC
UPDATE msg_queue
SET pid = pg_backend_pid()
WHERE id = (SELECT id FROM msg_queue
WHERE pid IS NULL
ORDER BY id LIMIT 1
FOR UPDATE SKIP LOCKED) RETURNING *;
END;

CREATE FUNCTION

B IIPaKTUYECKUX 3alaHUAX K TeMaM «OuncTtka» u «OOHOBLIE 3aMaHUST» MBI paccMaTpuBalIu TUIIUYHOE PEelIeHue OJisd
IIOJTy4YeHUud IIaKeTa CTPOK TaGJIUITEL, Halpumep, C LeJIbio OOHOBIIEHUS UITH YoaneHusd. 3a1'[poc BRITTIAOE] TaK:

WITH batch AS (
SELECT * FROM t
WHERE /* HeoOxopumblie ycnoBus */
LIMIT /* pa3mep naketa */
FOR UPDATE SKIP LOCKED

Kaxk BumguTe, B 000UX CIydasix UCIOJIb3YEeTCs TOT XK€ CAMBIM IIOOXO0M: BEIGHPAETCs ¥ GJIOKUPYETCs 4acTh CTPOK (OOHA UITH
HECKOJIBKO), IIPYU 9TOM yKe 3a6JI0KHPOBAaHHbIE CTPOKHU IIPOITYCKAIOTCS.

Tenepb HanwuiieM GyHKIUIO 3aBepLIeHusT paGoTH ¢ coobuieHreM. Mel OyneM IIPOCTO YOAJISITE €70 U3 0YEePenu.

=> CREATE FUNCTION complete_message(msg msg_queue) RETURNS void
LANGUAGE sql VOLATILE
BEGIN ATOMIC
DELETE FROM msg_queue WHERE id = msg.id;
END;

CREATE FUNCTION



Teneps MBI TOTOBEL HaNlucaTh IIUKII 00paboTku coobmenuit. OGopMUM ero B BUAE IPOIENYPHL.

=> CREATE PROCEDURE process_queue() AS $$
DECLARE
msg msg_queue;
BEGIN
LOOP
SELECT * INTO msg FROM take_message();
EXIT WHEN msg.id IS NULL;

-- obpaboTka

PERFORM pg_sleep(1l);

RAISE NOTICE '[%] processed %; n_tup_del=%, backend_xmin=%',
pg_backend_pid(),
msg.payload,

(SELECT n_tup_del FROM pg_stat_xact_all_tables -- cratucTuka, HakonjeHHas BHYTpW TpaH3aKLuu
WHERE relname = 'msg_queue'),

(SELECT backend_xmin FROM pg_stat_activity
WHERE pid = pg_backend_pid());

PERFORM complete_message(msg);
END LOOP;
END;
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

B 9TOM BapraHTe LMK/ 3aKaHYMBAETCS, KOTla B OYepedu He 0CTaeTCsi HeoOGpaGoTaHHbIX COOOIIEeHn . BMECTO 9TOr0 MOXKHO
He MpeKpauaTh UK, HO IPOI0/IKATh 0KUAATh HOBEIE COOBITHS, 3aChinasi, HalpuMep, Ha ONHY CEeKyH[Y.

IIpobyem.
=> CALL process_queue();

NOTICE: [159103] processed 2; n tup del=0, backend xmin=822
NOTICE: [159103] processed 3; n tup del=1l, backend xmin=822
CALL

Teneps B IBa IOTOKa.

=> INSERT INTO msg_queue(payload)
SELECT to_jsonb(id) FROM generate_series(1,10) id;

INSERT 0 10

=> \timing on

Timing is on.

=> CALL process_queue();

| => CALL process_queue();

NOTICE: [159837] processed 2; n tup del=0, backend xmin=824
NOTICE: [159837] processed 4; n_tup del=1, backend xmin=824
NOTICE: [159837] processed 6; n_ tup del=2, backend xmin=824
NOTICE: [159837] processed 8; n tup del=3, backend xmin=824
NOTICE: [159837] processed 10; n_tup del=4, backend xmin=824
CALL

NOTICE: [159103] processed 1; n_tup del=0, backend xmin=824
NOTICE: [159103] processed 3; n tup del=1l, backend xmin=824
NOTICE: [159103] processed 5; n tup del=2, backend xmin=824
NOTICE: [159103] processed 7; n tup del=3, backend xmin=824
NOTICE: [159103] processed 9; n tup del=4, backend xmin=824
CALL

Time: 5015,596 ms (00:05,016)

=> \timing off
Timing is off.

O6paboTtka 10 coobIeHn# ABYMs IOTOKaMH 3aHsIa OKOJIO 5 CEeKYHH, HO TOPU30HT TPaH3aKIUM fiepKajIcs Ha OJJHOM YPOBHE
BCce BpeMst 06paboTky ouepenu! OTo OymeT MellaTh BHIIOJIHEHUIO OYKUCTKU M CO3[laBaTh IPOOIeMEl 1 BCeil 6a3bl MaHHEBIX.



of] PROFESSIONAL

BCrnoMuHaeMm Npo ropn3oHT  Posggres

YTo mosyunsock: ogHa OosibIiiast TpaH3aKLKs

take_message();
-- obpaboTka
complete_message();

take_message();
-- 0bpaboTka
complete_message();

take_message();
-- obpaboTka
complete_message();

COMMIT;
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[Noka3aHHOe pelleHre NMeeT CyLLLeCTBEHHbIN He[oCTaToK: BCA 06paboTka
BbINOJIHAETCA B OA4HON ANMHHOWN TpaH3akuun. BcnommnHas Tembl
«MHOroBepCMOHHOCTb» U «OQUUCTKa» MoAyNs «APXUTEKTYpPa», MOXHO

C YBEPEHHOCTbIO CKasaTb, YTO 06paboTka oyepean Gyaet MeLwarb
HOpPMaslIbHOW paboTe OUUCTKMN.



BcnomMmnHaem nNpo ropusoHT

of] PROFESSIONAL

Posggres

Yo Hafl0: KaXKAoe COObITHE B OT/e/TbHOM TPaH3aKINH

take_message();
-- obpaboTka
complete_message();

COMMIT;

take_message();
-- o6bpaboTka
complete_message();

COMMIT;

take_message();
-- 0bpaboTka
complete_message();

COMMIT;,

11

UT06bI Taknx npobsiem He BO3HMKa0, HaA0 pas3apoouTb ASIMHHYIO
TpaH3akKuuUIio Ha HECKO/IbKO 6osiee KOpoTKMX. B Hawewm cnyyvyae —
obpabarbiBaTb KaxKaoe cobbITre B CO6CTBEHHOM TpaH3aKLUK.



BcnomMmnHaem nNpo ropusoHT

of] PROFESSIONAL

Posygres

E1tie nyuriie: mo3Bo/MTh 00paboTKe COOBITHSI COCTOSITh
W3 HECKOJIbKUX TPaH3aKI|H

take_message(); take_message(); take_message();
COMMIT; COMMIT; COMMIT;
-- 06pa6oTka -- 06paboTka -- 06paboTka
complete_message(); COMMIT; COMMIT;
COMMIT;

-- 06paboTka -- 06paboTka

COMMIT; complete_message();

COMMIT;

-- 0bpaboTka

complete_message();

COMMIT;
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Bonee Toro, o6paboTka ogHOro CO6bLITUA TOXE MOXET (B NPUHLMNE)
pa3brBaTbCA Ha HECKO/IbKO TpaH3aKLWii.

B Takom criydyae Mbl CHavana pukcupyem nsmeHeHue craryca coobitus

B ouepeau («B paboTe»), 3aTem BbINosIHAEeM 06paboTKy, a B KOHLE
donkcmpyem hakTt 3aBepLUeHns paboTbl C CObbITUEM (Hanpumep, yaansaem
ero u3 Tabnuupl).



YuuThiBaeM ropu30HT TPaH3aKIHH

OTO JIETKO CHesaTh, IIOCKOJIBKY IIpoIienypa II03BOJISAE€T YIIPAaBIATE TPDAaH3aKIIUAMU.

=> CREATE OR REPLACE PROCEDURE process_queue() AS $$

DECLARE
msg msg_queue;
BEGIN
LOOP
SELECT * INTO msg FROM take_message();
COMMIT; --<<

EXIT WHEN msg.id IS NULL;

-- obpaboTka

PERFORM pg_sleep(1l);

RAISE NOTICE '[%] processed %; n_dead_tup=%, n_tup_del=%, backend_xmin=%",
pg_backend_pid(),
msg.payload,

(SELECT n_dead_tup FROM pg_stat_all_tables -- cratuctuka, y4uTbiBaemass aBTOOHYUCTKON
WHERE relname = 'msg_queue'),

(SELECT n_tup_del FROM pg_stat_xact_all_tables
WHERE relname = 'msg_queue'),

(SELECT backend_xmin FROM pg_stat_activity
WHERE pid = pg_backend_pid());

PERFORM complete_message(msg);
COMMIT; --<<
END LOOP;
END;
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
ITpoBepumM:

=> INSERT INTO msg_queue(payload)
SELECT to_jsonb(id) FROM generate_series(1,5) id;

INSERT 0 5
=> CALL process_queue();

NOTICE: [159103] processed 1; n dead tup=0, n tup del=0, backend xmin=829
NOTICE: [159103] processed 2; n dead tup=0, n tup del=1l, backend xmin=831
NOTICE: [159103] processed 3; n dead tup=0, n tup del=2, backend xmin=833
NOTICE: [159103] processed 4; n dead tup=0, n tup del=3, backend xmin=835
NOTICE: [159103] processed 5; n_dead tup=0, n_tup del=4, backend xmin=837
CALL

Teneps TOPHU30HT TPAH3AKIUY IPOABUTAETCS BIIEPEN U He MemaeT ounucTke. OMHAKO MOMEHT cpabaTHBaHUS
aBTOMATHUYECKOM OUHCTKU OIIPEeNesIsieTCsI Ha OCHOBE NaHHBIX CTATUCTUKYU, KOTOpasi 0OHOBIISIETCS UMb 10 OKOHYaHUN
paboTh Bcero omepaTtopa CALL.

=> SELECT n_dead_tup, n_live_tup, n_mod_since_analyze, n_ins_since_vacuum
FROM pg_stat_all_tables
WHERE relname = 'msg_queue';

n_dead tup | n_live tup | n_mod since analyze | n_ins_since vacuum

Tagum 06pa30M, 4TOOBI TabIHIIA C Oo4Yepenbro BOBpeMsd O4YHUIllallaCh, MOXKHO:

e MomuGUUIUPOBATH IPOIEAYPY Process queue TaKUM 00pa3oM, YTOOHI 00ECIIEYUTE €€ TapaHTUPOBAHHOE
MepHOgUYECKOe 3aBePIIeHNe U [TOJI0XKUTHCS Ha aBTOOUUCTKY;

e IIEPUOJUYECKHU 3aIyCKaTh OOBIYHYIO (HEABTOMATHYECKYI0) 0OYUCTKY. ONMH U3 CocoG0B peanusaiu —
HCIOJIb30BaHKEe (POHOBEIX IIPOLIECCOB, KOTOPEIE PACCMOTPEHE! B COOTBETCTBYIOLIEH TeMe 3TOT0 Kypca.



of] PROFESSIONAL

Uero He xBaTaeTt Posigres

3aBuCIIEe COOOITIEHHS

OCTaloTCS B CTaTycCe «B pabore» Mpy aBapuiiHOM 3aBepiiieHrH 06paboTurka

take_message();
COMMIT;

-- 0bpaboTka

Pentienue

TIPOBEPSATH CyIlleCTBOBaHHUE MpolLiecca-00paboTumKa, yKa3aHHOTO B Tab/uie
TIpY OTCYTCTBHH BO3BpalljaTh COODII[eHNe B CTaTyC «HOBBIN» (BO3MOXHO)
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Uero He xBaTaeT B Halleli peannsaymmn?

Bo-nepBbix, 06paboTumK MOXET 3aBepPLUNTLCA aBapuiiHO. Ecnn mMbl
domkcupyem n3MeHeHue crtaryca o6paboTku, TO COObITME «NMOBUCHET»
B cTaTtyce «B pabote» 1 He GyaeT 60/blLe obpabaTbiBaTbCA.

B Haluell peanmsaunmn Mbl yXXe caenasn Wwar B HY)XXHYK0 CTOPOHY: B Tabnuue
coxpaHsieTcs Homep obcnyxuBatowero npouecca (pid), KOTopblil B35
Cco6bITME B paboTy. MOXHO HanucaTb NPOCTYH0 NPOBEpPKY: ecnu pid nveetcsd
B Tabnuue, HO npoLecca ¢ TakuM HOMEPOM HET B CUCTEME — 3HAUMUT,
npounsoLuen c6oi.

UTto genaTb B TakoM criydyae? Ecnn o6paboTka cobbITUS BbINOHAMACH

B OHOW TpaH3akuun, TO OHa Obl/la NpepBaHa 1, criefoBaTe/lbHO, MOXHO
6e30nacHO BEpHYTb CObObITUE B CTATyC «HOBOE» — OHO OyaeT 06paboTaHo
MOBTOPHO.

Ecnn xxe obpaboTka AenmTcsa Ha HeCKO/IbKO TpaH3akuuii, Haao 6bITb
YBEPEHHbIM B TOM, YTO 06paboTKy MOXHO 3anyckaTb NOBTOPHO.



of] PROFESSIONAL

Uero He xBaTaeTt Posigres

KoppekTHasi 06paboTKa NCK/TIOUMTE/TbHBIX CUTYaLHA
CoxpaHeHue pe3y/bTaToB 00paboTku

Pentienue

He y/aiaTh 06paboTaHHbIe COOOIIEH s, a TIOMeYaTh OT/e/IbHBIM CTaTyCOM
noTpeOyeTCst MPaBUIBbHBIN UH/IEKC

MoTpebyeTcs MepUoANYeCKoe yaaeHHe HCTOPUYeCKUX JaHHBIX
obpaliiaeM BHUMaHHe Ha OUHCTKY
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Bo-BTOpbIX, Halla peanm3auns HUKaK He 06pabaTbIBaeT UCKNHUNTESbHbIE
cuTyaummn. 310, KOHEYHO, HECNOXHO A06aBUTb. [Py BO3HUKHOBEHUN
NCK/OUYEHMST XOTENOCh Obl UMETb MHPOPMALMIO O TOM, YTO C/Ty4MNOCH.

[a n ecnun cobbiTne o6paboTaHo 6e3 OLNBOK, MOXET ObITb NOSIE3HLIM
COXpPaHATb KaKyl-To MHpopmaumo 06 06paboTke. IT0, KOHEYHO, 3aBUCUT
OT KOHKPETHOW 3aauun.

Hawa peanunsaunsa yaganset obpaboTtaHHble cobbITUA U3 oyepeau, HO
BMECTO 3TOr0 MOXHO OCTaB/IATb UX, NoMeYvas crneumnasibHbIM CTaTyCcoMm
(«3aBepLueHO», «owmnbka» 1 T. n.). Torga BCO MHpopmMaLmio 06 obpaboTke
MOXHO MMETb HENOCPEACTBEHHO B Tabsnuue ¢ cobbITUAMKU. B Takom cnyyae
noTpeodyetcsa a(pdekTMBHbIN AOCTYN K elle He 06paboTaHHbIM COOBLLEHNSAM:
4aCTUYHbIN MHAEKC ¢ ycnosuem pid IS NULL. (Apyrum pelueHnemMm MoxeT
ObITb NepeHoCc 06paboTaHHbIX COObITUIN B OTAE/NbHYO Tabnuuy.)

3a yno6cTBO NoTpebyeTcs NiaTuTb peanunsauneli Nnepmoanyeckoro
yaaneHusi «XBocTa» ouyepean — UCTOPMYECKUX AaHHbIX. Ecnin nepuop,
[IOCTATOUYHO GO/IbLLOW, TO, BOSMOXHO, YAaNieHne HaA0 BbIMOHATb
NnakeTaMm — YTo6bl He [10MycKaTb JIMLLIHErO pa3pacTaHusa TabnLbl

M HEe MeLlaTb OYMCTKE.

N, NOCKONbKY Tabnvua ovepeaein n3MeHseTcs 4OBOMbHO aKTUBHO,
HaZl0 06ecneynTb ee CBOEBPEMEHHYH OYMCTKY, O YeM FOBOPU/IOCh
B A€MOHCTpaLMn,



of] PROFESSIONAL

Toru Posigres

AcunaxpoHHasi 06paboTKa 1o/1e3Ha BO MHOTUX C/Tydasix

BHelltHMe crCcTeMbl UMeeT CMBbIC/I HCIIOJ/Ib30BATh, €eC/IN

BITMCHIBAIOTCS B OOLI[YIO apXUTEKTYyPy WH(GOPMAL[MOHHOMN CHCTEMBI
K pean3aLiyu MpebsBIsiOTCS cepbe3Hble TpeOoBaHuUs

Ouepenb coo0IleHNi B Oa3e JaHHBIX —
IMMpOCTOE permeHue AJid IMPOCThIX 3a4d4
Ba)KHA MpaBU/IbHAs peann3aLusi:
s¢dexTrBHOE TIoMyueHHe ouepeaHoro cobwrtus (SKIP LOCKED),

n3beraHuve JOATKX TpaH3aKLUM,
CBOEBpeMeHHasi OUMCTKa Tab/uIbl ouepeau

yeM 6oJibliie TpeOOBaHUM, TeM C/IoXKHee OyJeT peanu3aLus

16



of] PROFESSIONAL

Mpaktuka L) Posigras

1. B nipuio)keHHH MpeyCMOTPeH MexXaHu3M (DOHOBBIX 3a/laHHH,
HO CepBepHasi YaCTh 00pabOTKM ouepeii OTCyTCTBYeT.

HarnuiiTe HejocTaroiiye QyHKIUK:

- take_task — mosiyuaet ouepefiHOe 3aZlaHUe U3 OUePe/IH;
- complete_task — 3aBepiiiaeT 06pabOTKy 3a7aHuS;

- process_tasks — OCHOBHOI I[UK/1 00pabOTKM 3a/1aHUH.

2. 3amyctute Tiporiefypy 06paboTku ouepeiy 3aZiaHuii B (JOHOBOM
pexxuMme. [IpoBepbTe, uTO (POHOBBIE 3a/]aHUs, TOCTaBIeHHbIE
B Ouepe/ib B MPU/I0’KEHWH, BBITIOJTHSIIOTCS, @ pe3y/IbTaTbl UX
paboThl AOCTYMHBI /1J1s1 TIPOCMOTPA.
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1. ®OoHOBbIE 3a]aHNSI NO3BO/ISOT 3aNyCTUTh cneLnanbHO
3aperncTpupoBaHHyr OYHKLMIO 13 NOMIb30BaTE/IbCKOro NHTEpPJIelica
1 3aTeM NpPocMaTpuBaTh COCTOSIHUE W Pe3Y/bTaT BbINO/IHEHNS.

B kauecTBe pe3sysibTata PYHKUNA MOXET BO3BpaLlaTb MHOXECTBO CTPOK,
TO eCTb B MpocTeiieM Buge Teno OyHKUUN MOXET COCTOATb U3 OA4HOro
SQL-3anpoca. Ha Bxo4 hyHKUMA A0/MKHA NPUHMMATL OAMH napameTp Tuna
jsonb. Mpumep 3agaHusa: public.greeting_program.

Hanunwwnte nognporpammel take task, complete_task n process_tasks
MO aHa/10rMMM C NoKasaHHbIMU B AeMOHCTPauun npuMmepamn. YutuTe:

« take_task gomkHa Bo3BpallaTtb 3agady B ctatyce «scheduled»
N 3an0/IHNTbL noaxoasilme nonga Taénuubl tasks:

started = Tekyulee BpeMs, status = «running», pid = HOMep npouecca.
 complete_task go/mkHa He yaansaTtb 3agaHune, a 3anosiHUTb nons tasks:

finished = Tekyllee Bpems,
Npuv HOpMasibHOM 3aBepLueHnn: status = «finished», result = pesynbrar,
B C/lyyae oLunbKK: status = «error», result = coobueHne 06 oLnoke.

* process_tasks He fo/mkHa 3aBepLUaTbCs; OpraHn3yiiTe 6eCKOHEeYHbI
LMK C 3aZ1EPXXKON B 1 cek mexay 3agavyamun. Y6eamtech, UTo B pexume
OXMOAHUA HEe BO3HMKAET A0NroN TpaH3akuuu. 015 yaqobceTea
ycTaHoBuTenapameTp application_name B 3Ha4yeHue «process_tasks».

[na dpakTMyeckoro BbINO/THEHNA 3a[aHus npoueaypa 4o/MKHa Bbi3BaTb
doyHKuunto empapi.run(task tasks). B cnyyae ycnewHoro BbiNnosIHEHNS
doyHKUMS BEPHET pe3ynbrar, 0hOpM/IEHHbIN B BUAE TEKCTOBOW CTPOKM.
B cnyyae owmbkn 6yaeT creHepupoBaHO UCK/THOUYEHNE.



1. Peanu3anus o0paboOTKH ouepeau 3aJaHUuH

DYHKIMS MOyYEeHHs 3afaHus U3 OYepey aHAJIOTMYHA [TOKa3aHHON B IEMOHCTPAI[UH, HO HOJIXKHA YUYUTHIBATH [TOJIS
TaOJIUIIEL:

=> SELECT * FROM tasks \gx

-[ RECORD 1 J---------
task_id |
program id |
status |
params |
pid |
started |
|
|
|
|

e

scheduled

finished
result
host
port

(Uraopupyiite ctonbms! host u port — onu npuropsitcs B TeMe «dusndeckas penanKaIus».)

=> CREATE FUNCTION take_task(OUT task tasks) AS $$
BEGIN

SELECT *

INTO task

FROM tasks

WHERE status = 'scheduled’

ORDER BY task_id LIMIT 1

FOR UPDATE SKIP LOCKED;

UPDATE tasks
SET status = 'running’,
started = current_timestamp,
pid = pg_backend_pid()
WHERE task_id = task.task_id;
END;
$$ LANGUAGE plpgsql VOLATILE;

CREATE FUNCTION

TToCKOMBKY MHI He OyeM ymansTh 3afaHus U3 O4YePenn, CO3TaauM YaCTUYHBIA MHAEKC O 9(pPEeKTUBHOTO OOCTyMa K
crenymoueMy Heo6paboTaHHOMY 3afaHUIO:

=> CREATE INDEX ON tasks(task_id) WHERE status = 'scheduled’;
CREATE INDEX
QyHKUINS 3aBepIIeHusT paboTH C 3aJaHUEeM AOTOIHUTEIFHO IPUHUMAET CTATyC 3aBEPIIEHUS U TEKCTOBBIM Pe3yJIbTaT:

=> CREATE FUNCTION complete_task(task tasks, status text, result text) RETURNS void
LANGUAGE sql VOLATILE
BEGIN ATOMIC
UPDATE tasks
SET finished = current_timestamp,
status = complete_task.status,
result = complete_task.result
WHERE task_id = task.task_id;
END;

CREATE FUNCTION

IIporenypa 06paboOTKU OYepenu:



=> CREATE PROCEDURE process_tasks() AS $$
DECLARE
task tasks;
result text;
ctx text;
BEGIN
SET application_name = 'process_tasks';
<<forever>>
LOOP
PERFORM pg_sleep(1l);
SELECT * INTO task FROM take_task();
COMMIT;
CONTINUE forever WHEN task.task_id IS NULL;

BEGIN

result := empapi.run(task);

PERFORM complete_task(task, 'finished', result);
EXCEPTION

WHEN others THEN
GET STACKED DIAGNOSTICS
result := MESSAGE_TEXT, ctx := PG_EXCEPTION_CONTEXT;
PERFORM complete_task(
task, ‘error', result || E'\n' || ctx
);
END;

COMMIT;
END LOOP;
END;
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

ObpaTtuTe BHUMaHue, 4To nepsas komauna COMMIT npepmectByetr kKomange CONTINUE. B npoTuBHOM ciiydae Ipu
OTCYTCTBUU 3aflaHWUM BO3HUKAasa OBl fonras TpaH3aKIUs.

HeckoJibKO CI0B 0 TOM, 3a4eM HyXKHa (QyHKIUS run. B mpuHIUIE, BRIIOJIHUTD 3aJaHNUe U IOTyYUTh Pe3yIbTaT MOKHO OBIIIO
OBl TAKUM 00pPa30M:

func := (
SELECT p.func FROM programs p WHERE p.program_id = task.program_id
);

EXECUTE format(
$$SELECT string_agg(f::text, E'\n') FROM %I($1) AS f$$,
func

)

INTO result

USING task.params;

K coxanenuio, PL/pgSQL He mo3BonseT rubko paboTaTh CO 3HAUYEHUSIMYU COCTABHOTO THUIIA: Y 3HAYEHUSI HEU3BECTHOT'O
Hanepep tuna (record) Henb3s nepedpaTh BCe UMEIOIKUECS B HEM OJIsI. [I03TOMy [JIst BEIBOAA IPUXOAUTCS II0JIaraThCs Ha
CTaHapTHOe Ipeodpa3oBaHKue CTPOKHU B TEKCT. ITO Oy[eT HeKPacuBO BHIIISNETh B Cllydae HECKOIbKUX II0JIeH:

=> SELECT string_agg(f::text, E'\n') FROM greeting_task() AS f;

string agg

(1,"Hello, world!")+
(2,"Hello, world!")+
(3,"Hello, world!")
(1 row)

I51st aKKypaTHOro 0OPMIIEHHS pe3yIbTaTa MOXKHO BOCIIOJIb30BAThCS APYTUM NIPOLENYPHBIM SI3BIKOM. MEI UCIIONb3yEM
¢dbynkuuio, HanucanHyio Ha PL/Python. ®yHKIKS run He BHI3BIBAETCS HANPSIMYIO IPUJIOXKEHUEM, HO B TeMe «dHu3nyecKas
pemnnuKalusi» Mbl OyZieM BHI3BIBATh €€ Ha IPYTrOM CepBepe, I03TOMY OHA HaXOOUTCS B CxeMe empapi, a He public.

HOJIpOGHee O TOM, B KaKHX CJIydasaX MOT'YT IIPDUTOOUTHCS OPYrue sA3bIKH, 6y1:[eT pacCCkKa3aHO B TeMe «3BIKHT CepBEepHOro
IIpOrpaMMUPOBaHUA».

2. 3anyck o0padoTKu ouepenu B (OHOBOM pezxKHMe

B ouepenu CcTOUT TeCcTOBOE 3aiaHUeE:

=> SELECT * FROM tasks \gx



-[ RECORD 1 J---------
task_id |
program id |
status |
params |
pid |
started |
|
|
|
|

e

scheduled

finished
result
host
port

3anyckaeMm 06paGoTKy (B OOMH IMOTOK) ¥, €CJIU BCe CAeJIaHO ITPABHIbHO, OHO GyIeT BEIIIOIIHEHO.

=> SELECT * FROM pg_background_detach(
pg_background_launch('CALL process_tasks()")
);

pg_background detach

TTogoxkpemM HEMHOTO...

=> SELECT * FROM tasks \gx

<[ RECORD 1 J--o-ommmmmmmmmmcceees

task_id | 1

program id | 1

status | finished

params |

pid | 198407

started | 2024-08-14 11:22:16.439812+03

finished | 2024-08-14 11:22:17.448475+03

result | num greeting +
I +
| 1 Hello, world! +
| 2 Hello, world! +
| 3 Hello, world! +
|

host |

port |

SanaHHe YCIIEeIIIHO BBIIIOJIHEHO. OGpaTI/ITe BHUMAaAHHWE, YTO PEe3yJIbTaT BEIIIOJIHEHUSA COOEPXKUT U HAa3BAHUA CTOH6LIOB u3
OPUTHUHAJIPHOT'O 3allpoca.

doHOBEIE IIpoIECcCH, oOpabaThBapIIKe 0Yepenb, JIETKO HalTH 61arofapss TOMy, 4TO IIPOLiefiypa yCTaHaBIUBaeT IlapaMeTp
application name:

=> SELECT pid, wait_event_type, wait_event, query
FROM pg_stat_activity
WHERE application_name = 'process_tasks' \gx

<] RECORD 1 J---bmmmmmmmmmmmmmeccaemae
pid | 198407

wait event type | Timeout

wait_event | PgSleep

query | CALL process tasks()



of] PROFESSIONAL

[1pakTuka+ Pos{gres

1. HarmmTe TecT, IpOBepsIOIHM, uTo 00paboTKa ouepesy,
TOKa3aHHasl B /IEMOHCTpPALMM, paboTaeT KOPPEKTHO TIpU
BBITIOJTHEHUU B HECKOJIBKO ITOTOKOB.

Yb6enuTech, UTO TeCT He MPOXO/IUT, eC/IM yOpaTh Mpe/iyioykKeHre
FOR UPDATE SKIP LOCKED.

2. JloGaBbTe B peanu3arivio MPOBEPKY «3aBUCIINX» COOOIeHHH.
Eciu Takas cutyanys Oyzet oOHapyskeHa, 3aBHCIIIee coobirieHre
JO/DKHO ObITH CHOBA TIPUHATO B padoTy.
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1. BctaBbTe B Tabnvuy coobueHnin 60/bLIoe KONMYecTBO CTPOK
N NpoBepbTE, YTO:

a) 66110 06paboTaHo Kaxaoe coobLleHMe;
6) Kaxgoe coobuieHne 610 06paboTaHo POBHO OAMH pas.

Y6epute 13 peanmsaunn CEKYHAHY 3aaepXKy (MMuTaumio paboTbl), YTOObI
TECT BbIMOMHANCA ObICTPEE M C AOCTATOYHbIM YPOBHEM KOHKYPEHTHOCTU
MeX/y npoLeccamu,



1. TecTupoBaHHe peajlu3alluu oUYepesu

=> CREATE DATABASE ext_async;

CREATE DATABASE

=> \c ext_async

You are now connected to database "ext async" as user "student".
TToBTOpKM peanu3aluio o4epenn, I0Ka3aHHYI0 B IeMOHCTPAlUU.

Tabnuiia:

=> CREATE TABLE msg_queue(

id bigint GENERATED ALWAYS AS IDENTITY PRIMARY KEY,
payload jsonb NOT NULL,

pid integer DEFAULT NULL

)i

CREATE TABLE
OYHKIUS TOJIyYeHUs U OJIOKUPOBAHUS 0YePENHOI0 COOOIIeHN s :

=> CREATE FUNCTION take_message(OUT msg msg_queue) AS $$
BEGIN

SELECT *

INTO msg

FROM msg_queue

WHERE pid IS NULL

ORDER BY id LIMIT 1

FOR UPDATE SKIP LOCKED;

UPDATE msg_queue
SET pid = pg_backend_pid()
WHERE id = msg.id;

END;

$$ LANGUAGE plpgsql VOLATILE;

CREATE FUNCTION
OYHKIMS 3aBepILIeHUsT PA0OTHI C COOGIIeHUEM:

=> CREATE FUNCTION complete_message(msg msg_queue) RETURNS void
LANGUAGE sql VOLATILE
BEGIN ATOMIC
DELETE FROM msg_queue WHERE id = msg.id;
END;

CREATE FUNCTION

B nporuenypy o6paGoTKu oyepeny BHeCEM U3MEHEHHe: BMeCTO CeKYHIHOM 3aJepKKy OyoeM 3amuceBaTh HHGOPMAIIHIo 00
o6pabaTEIBaEMOM COOOIIEHUY B OTHEIbHYI0 Ta0IuIly:

=> CREATE TABLE msg_log(
id bigint,
pid integer

)i

CREATE TABLE

=> CREATE PROCEDURE process_queue() AS $$
DECLARE
msg msg_queue;
BEGIN
LooP
SELECT * INTO msg FROM take_message();
EXIT WHEN msg.id IS NULL;
COMMIT;

-- obpaboTka
INSERT INTO msg_log(id, pid) VALUES (msg.id, pg_backend_pid());

PERFORM complete_message(msg);
COMMIT;
END LOOP;
END;
$$ LANGUAGE plpgsql;

CREATE PROCEDURE



Co3pgaeM 00IbIIOE KOITUYECTBO COOOIIEHMIHA:

=> INSERT INTO msg_queue(payload)
SELECT to_jsonb(id) FROM generate_series(1,1000) id;

INSERT 0 1000

3amyckaeM o6paGoTKy B IBa IIOTOKA, 3aCeKast BpeMsi:
student$ psql ext_async

=> \timing on

Timing is on.

=> CALL process_queue();

| => CALL process_queue();

CALL

CALL
Time: 2086,780 ms (00:02,087)

=> \timing off
Timing is off.

[Ipoananu3upyeM pe3ybTaThl. IIpu KOPpPeKTHON paboTe MBI OOJIZKHEI OOHAPYKUTh B KypHabHOU Tabnuie posao 1000
VHUKaIbHBIX UAEHTU(DUKATOPOB, YTO OymeT 03HavyaTh, YTO 0OpaboTaHbl BCe COOBITHS, XU HU OJHO He 00paboTaHo fBaZK/Ib.

=> SELECT count(*), count(DISTINCT id) FROM msg_log;

count | count

1000 | 1000
(1 row)

Bce KOppeKTHO.

IIpoBepuM Temeps peanusaiuio 6e3 npemnoxenus FOR UPDATE SKIP LOCKED.

=> CREATE OR REPLACE FUNCTION take_message(OUT msg msg_queue) AS $$
BEGIN

SELECT *

INTO msg

FROM msg_queue

WHERE pid IS NULL

ORDER BY id LIMIT 1

/*FOR UPDATE SKIP LOCKED*/;

UPDATE msg_queue
SET pid = pg_backend_pid()
WHERE id = msg.id;
END;
$$ LANGUAGE plpgsql VOLATILE;
CREATE FUNCTION
=> TRUNCATE msg_queue;
TRUNCATE TABLE
=> TRUNCATE msg_log;
TRUNCATE TABLE

=> INSERT INTO msg_queue(payload)
SELECT to_jsonb(id) FROM generate_series(1,1000) id;

INSERT 0 1000

3amyckaeM 00paboTKy:

=> \timing on

Timing is on.

=> CALL process_queue();

| => CALL process_queue();



CALL
Time: 3298,241 ms (00:03,298)

| cALL

=> \timing off

Timing is off.

=> SELECT count(*), count(DISTINCT id) FROM msg_log;

count | count

1510 | 1000
(1 row)

Kak BumuM, 9acTh CO0OIIeHu Obista 06paboTaHa OBaxkael. Hampumep:

=> SELECT id, array_agg(pid) FROM msg_log
GROUP BY id HAVING count(*) > 1
LIMIT 10;

I

+

| {199020,198815}

| {198815,199020}
1989 | {199020,198815}

|

I

I

I

I

1587 | {198815,199020}
1091 | {199020,198815}
1284 | {199020,198815}
1899 | {199020,198815}
1750 | {199020,198815}
1831 | {199020,198815}

1331 | {199020,198815}
(10 rows)

ITO IPOU3OIIIIO U3-3a TOTO, YTO CoobIeHne, o6pabaTEHBaeMoe OOHUM [IPOLIECCOM, HUKAK He GIIOKUPYeTCsI U HOCTYIHO MJIS
IpPYroro mIpoiiecca.

BoccTaHOBMM KOPPEKTHYIO (PYHKINIO:

=> CREATE OR REPLACE FUNCTION take_message(OUT msg msg_queue) AS $$
BEGIN

SELECT *

INTO msg

FROM msg_queue

WHERE pid IS NULL

ORDER BY id LIMIT 1

FOR UPDATE SKIP LOCKED;

UPDATE msg_queue
SET pid = pg_backend_pid()
WHERE id = msg.id;

END;

$$ LANGUAGE plpgsql VOLATILE;

CREATE FUNCTION

2. O0padoTKa 3aBHCIIHX COOOIIIEeHHH

MEI MOKEM ITEPEeXBaTUTh OLINOKY, BO3HUKAIOIIYIO IPU 00paboTKe COOBITHS, HO TEM HE MeHee BCerfa eCTh IIaHC TOTro, YTO
cama Iponenypa-o6paboTuHK 3aBePIIUTCS aBapuiHO. CEIMUTHDPYEM TaKylo CUTYalHio:

=> TRUNCATE msg_queue;
TRUNCATE TABLE

=> TRUNCATE msg_log;
TRUNCATE TABLE

=> INSERT INTO msg_queue(payload)
SELECT to_jsonb(id) FROM generate_series(1,1000) id;

INSERT 0 1000
3amyckaeM 06paboTKy...

| => CALL process_queue();



...a B 3TO BpeMs B IPYT'OM CEaHCe:
=> BEGIN;

BEGIN

=> LOCK TABLE msg_log;

LOCK TABLE

=> SELECT pg_terminate_backend(pid) FROM msg_log LIMIT 1;

pg_terminate backend

=> COMMIT;

COMMIT

FATAL: terminating connection due to administrator command
CONTEXT: SQL statement "INSERT INTO msg log(id, pid) VALUES (msg.id, pg_backend pid())"
PL/pgSQL function process queue() line 11 at SQL statement
server closed the connection unexpectedly
This probably means the server terminated abnormally
before or while processing the request.
connection to server was lost

O6pabotuuk «ymnan». [Ipuyem, 6marogapss komanne LOCK TABLE, — cpa3sy mocie Toro, Kak 3abuKCHpOoBa HOMepP
mporecca B Tabiuile ouepenu. B ouepenu octanucs HeoOpaboTaHHEBIE COOOIEHUS U CPeOU HUX — OOHO 3aBUCIIEE:

=> SELECT count(*), count(DISTINCT id) FROM msg_log;

count | count

=> SELECT * FROM msg_queue WHERE pid IS NOT NULL;

id | payload | pid
______ T
2694 | 694 | 199020
(1 row)

CaMblI#l TPOCTOH CITOCO6 UCIPABUTh CUTYallUi0 — U3MEHUTH GYHKITHIO BEIOOpPA COOOIIEHNMT:

=> CREATE OR REPLACE FUNCTION take_message(OUT msg msg_queue) AS $$
BEGIN

SELECT *

INTO msg

FROM msg_queue

WHERE pid IS NULL OR pid NOT IN (SELECT pid FROM pg_stat_activity)

ORDER BY id LIMIT 1

FOR UPDATE SKIP LOCKED;

UPDATE msg_queue
SET pid = pg_backend_pid()
WHERE id = msg.id;
END;
$$ LANGUAGE plpgsql VOLATILE;
CREATE FUNCTION

Ecnm co6riTust o6pabaTriBaloTCst OBICTPO U BajKHa BEICOKAs IIPOIIYCKHAas CIIOCOOHOCTD, TO IIPOBEPKY JIydIle BHIIIOIHATH
OTHETBHO U TOJILKO BPEMS OT BpEMEHH, YTOOH n36eKaTh TIOCTOSIHHOT0 oOpalieHus K pg stat activity.

CHoBa 3amycTuM 06pabOoTYHK, U BCE COOOIIEHNSI, BK/II0Yas 3aBucIiee, 6ynyT 06paboTaHsI.
=> CALL process_queue();
CALL

=> SELECT count(*), count(DISTINCT id) FROM msg_log;



count | count
_______ e

1000 | 1600
(1 row)



