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KpaTkoe BBefeHMe B BUAbl ouyepeeun

Log-based message broker

" Hpeﬂ,HaSHa‘—leHbl anda nepegad noTokKa AaHHbIX
B CTPOroM rnopdake crnegoBaHnA

= [loaXoAaT ANS peanmsaumm CUHXPOHN3aLMK
XPaHWANLL, AaHHbIX

»  3anucb B o4epeb 1 YTEHWE U3 HEE MOYT CTPOro
B OZIHOM ¥ TOM >Ke nopsaake

[MTpnmepbl:
= Apache Kafka
=  Amazon Kinesis Steams

=  Twitter DistributedLog

AMQP/JMS-style message broker

= [lpegHasHayeHbl 419 nepegaydn He3aBUCUMBbIX
610K0B MHbopMaLmm

= [logxoaaTt ana peanmsaumm acMHXpoHHoOro RPC

=  3anucb B O4epefb 1 YTEHNE U3 HEE MOTYT UATU B
Pa3HOM MopsaKe B 3aBUCUMOCTN OT
MPUOPUTETOB COODLLIEHNIN, DUTBLTPOB
COOBLLEHWI U APYTUX MapaMeTpoB

[Tpnmepsbl:

=  RabbitMQ

= Java Message Service

= ActiveMQ / Amazon MQ
= QOracle AQ
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[ToyeMy ouepeab B 6a3e AaHHbIX?

AAMUHUCTpUpOBaHUe

[na Kafka / AMQP Hy>kHa oTaenbHas
MHCTaNMAUMS, OTAENbHOE aIMVHUCTPUPOBaHME

AZMUHbBI o4Yepenen B Enterprise 06bI14HO
ABMAKOTCA OTAETbHOWM KOMaHOoW —
YCNOXXHAETCA NMoAAep>KKa MPUITOXKEHNN

CepBep NPUNOXKEHNIM OOMKEH AEepXXaTb
coeanHeHnsa He Toibko ¢ DBMS, HoO 1 ¢
CepBEPOM OYepenemn — Bblllle BEPOATHOCTb
ceTeBbIX COOEB

Ona npunoxeHnn Ha PL/pgSQL Bo3HMKaeT
3aMEeTHbIV LITpad Ha B3aUMOLENCTBME C
o4yepeassMu Mo CeTun

TpaH3aKUMOHHOCTb

= Hajgo rapaHTUpoBaTh yCnewHoe 3aBepLUEHNe
06pabOTKM COOBLLEHNS

= [1na Nro60n BHELLHEN CUCTEMbI OYepenen 3To
BO3MOXXHO TOJIbKO MNpW UCMob3oBaHnn 2PC
(Two-phase commit)

« TpebyeT eLlE 1 AONONMHUTENbHOrO cepBepa-
KoopanHaTopa 2PC

= BblinofiHeHne 06paboTKM coobLLeHNS (3anpoch! B
DBMS) B TOW e TpaH3aKLun, YTo 1 YTeHNe
COOBLLEHNS

* [[@apaHTUPYET, YTO COObLLEHNE BYyaEeT yaaneHo
TOJIbKO MPW YCMNEeLIHOM ero 06paboTke

* OTO BEPHO Kak /19 06paboTUMKOB Ha
PL/pgSQL, TaKk 1 nobbix Apyrux,
NENCTBYHOLLMX B paMKax O4HOMN TpaH3aKLmn
DBMS
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Postgres — cyuiecTByloLMe peanusauum

Log-based message broker

PGQ (Open Source)

https://github.com/pgag/paq

BblcOKasa CKOpPOCTb
Bbicokas HaAEXXHOCTb

CospaBancs B Skype ana CMHXpOHM3aLmm 6as
[aHHbIX Pa3HbIX PErMOHOB

[lpoBepeHHasa TexHoorng yposHsa Enterprise

AMQP/JMS-style message broker

PGMQ (Open Source)
= https://github.com/tembo-io/pgmg

= OrpaHu4eHHble BOBMOXXHOCTK Mo punbTpaumn, dead
letter queue n delayed processing

= Het aBTOMaTtnyeckoro Retry on Rollback, Consume on
Commit

Enterprise DB Advanced Queuing (Private Code)

= DBMS_AQ
= DBMS_AQADM

= [logaep>kka unbTpaumm, dead letter queue, delayed
processing

=  ABTOMaTu4eckuit Retry on Rollback, Consume on
Commit


https://github.com/pgq/pgq
https://github.com/tembo-io/pgmq
https://www.enterprisedb.com/docs/epas/latest/reference/oracle_compatibility_reference/epas_compat_bip_guide/03_built-in_packages/02_dbms_aq/
https://www.enterprisedb.com/docs/epas/latest/reference/oracle_compatibility_reference/epas_compat_bip_guide/03_built-in_packages/03_dbms_aqadm/

PogggresPro
Yero He xBaTaeT?

AMQP/JMS-style message broker

. Create PDF
=  [logaepxkka punbTpaumm, dead letter queue, delayed processing (E I
»  [logxoanT ang peannsaumm aCUHXPOHHOW pacnpeaesneHHON y
6U3HEC-TIOTUKM m N Consumer
. Send Mail Worker
=  ABTOMaTuyeckuit Retry on Rollback, Consume on Commit A
Send by Mail
Mpumep: Producer m N Consumer
» [losib3oBaTesb 3anpaluyBaeT co3aaHme OTHETa C Nepegadent Website Application PDF Creator Worker
no e-mail, ncxoaHble gaHHble 6yayT B 0:00 3aBTpa /Create PDF

=  Web App nocbifiaeT coobLLEeHMe C 3anpoCcOM Ha 06paboTKy He
paHee 0:00 3aBTpa

= PDF Creator Worker nony4aeT cOOb6LLEHNe, KOra AaHHble
FOTOBbI, CO3[AET OTYET, NOCbIAaeT COObLLIEHME C 3aNPOCOM Ha @ > «—— @

nepechbInKy no e-mail

= Send Mail Worker nony4aeT coobLeHne, nepecbinaeT Create PDF Send by Mail
CreHepunpoBaHHbIN paHee OTYET no e-mail Yepes SMTP cepsep.
Ecnu cepBep HeqoCTyneH, MOBTOPSET MOMbITKY Yepes Postgres Pro
Oﬂpe,ﬂ,eﬂéHHoe BpeM4A Advanced Queuing
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B yuém otnunume ot pgpro_scheduler one-time jobs?

pgpro_scheduler

= 119 BbINOMHEHNA PEryNAPHbIX OnepaLuii

» One-time jobs — peakuit cnocob
MCMONb30BaHMS, CNY>XXUT AN 3anycka
perynsipHbIx onepaunin B HeCTaHAapTHOE
BpeEMS

* [lepegada MHMOPMaLK HE ABNAETCS 3a4a4en
one-time jobs

=  ABTOMAaTUYECKUn Retry nocne owmnoKM He
ABNAeTCs TpeboBaHMeEM

* [NpegnonaraeTcs aHanM3 NpuYmH
HeyCcrnewHOoro 3aBepLleHns 3aaaHuii nepes nx
nepesanyckom

pgpro_queue

= [1nda nepefayn 1 3anpocoBs, COObITUIM U
MHMOPMaLMKU OT OAHOrO NPOLIECCa K APYromMy

= Retry nocne owmnbKM 9BAAeTCS
NpeayCMOTPEHHbIM HOPMallbHbIM Clly4YaeM

* OLUMOKN N3-3a PACCUHXPOHUI3aLUN U
HETOTOBHOCTW AAdHHbIX

* OLUMOKM N3-3a HELOCTYMHOCTU APYrnx
CEpBUCOB

* UT.A.
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pgpro_queue + pgpro_scheduler

pgpro_scheduler I
»  3anyCckaeT peryadapHble 3agadm
= [lpumep: reHepaums BbIMMCOK 41K KIMEHTOB Producer _ m—> Consgmer
5 pgpro_scheduler job Send Mail Worker
« [1NA KaXkAoro 3 oTobpaHHbIX 3aa4en KIMeHTOoB
yepes pgpro_queue TpebyeT CreHepMpoBaThb BbIMUCKY Send by Mail
g e o st e o o &), e
 TPEDY y P P y PDF Creator Worker
pgpro_queue /Create PDF
= [apaHTupyeT 06paboTKy MHAMBMAOYANBHOIO 3a4aHus
HeKoen 3aga4dn Unu npoLecca
v v

. HpMMep: reHepauna BbIMMCKW 4194 OAHOIr o KJIMEHTA

« [1n4a YKa3aHHOIo KJINEHTA CO3Ja€eT BbIMMCKY, 3aTeM @ > @

noceinaet ee no e-mail Create PDF Send by Mail

« COON MOXKET BbITb BbI3BAaH BPEMEHHOW
HeOCTYMHOCTbIO cepBepa e-mail, Hy>KeH Postgres Pro

aBTOMAaTUYECKNI MOBTOP Advanced Queuing
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Postgres Pro Advanced Queuing

Peann3oBaHbl B MepBoOW BEpCUmn

ABToMmaTunyeckuu Retry on Rollback

[Nepenada coobLIeHN point-to-point

[ogaep>xka B coobuleHnax popmaTtoB JSON n XML
IMeHOBaHHble o4epean

[TpropuTETLI COOBLLIEHN

Expiry Date coobLieHn

dunbTpaumsa CoobLLEHM

[lanbHenllee pa3BuTne

« Dead Letter Queue (Exception Queue)

[lepenada COOBLLEHNN CNNCKY NOAMUCYNKOB

Cucrtema O6LI_I,I/IX NJTN 3aKPbITbIX NMOANMNCOK

Expiry Date noanncok

Bbizos Callback y nonyyatenen coobLieHmit
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ABToMaTu4yeckuu Retry on Rollback

3 H aL'l MTeﬂ b H Oe yl_l pO I_I_IleH l/l e KOﬂa CREATE PROCEDURE send PDF by email (

o PDF sfile,
06paboOTYNKOB COOBLLEHN sendo teic)
BEGIN
BEGIN AUTONOMOUS TRANSACTION;
o perform log writer (concat ('Sending PDF via email for ', sendto);
* TpaH3aKLUMOHHOCTb 06PabOTKM COOOLLEHNN COMMIT AUTONOMOUS TRANSACTION;
conn := utl smtp.open connection('smtp.mail.ru', , ) ;
° ABTOMaTquCKMM ﬂOBTOp O6pa6OTKM COO6LL|,€H|/|F| perform utl smtp.auth(conn, 'test emaill@example.com', 'super-secret-password’);
6 Ilb k perform utl smtp.mail (conn, 'sender@example.com’);
|_|p|/| BO3HNMKHOBEHNN OLLIMOKN (ro ac ) perform utl smtp.rcpt (conn, sendto);
X perform utl smtp.open data (conn);
o He Hy)KHa CJTO>XXKHad normkKa O6pa6OTKl/I EXCGptIOﬂS perform utl smtp.write data(conn, E'From: Sender <senderfexample.com>\n’);
BHyTpM O6pa6OT\4I/IKOB COO6LL|,eHV|V| perform utl_smtp.wr%te_data(conn, E'To: 'Recipient <recipient@example.com>\n’) ;
perform utl smtp.write data(conn, E'Subject: PDEF Report\n’);
¢ Hoﬂ.ﬂ.ep»(}(a BJTOXKEHHDbBIX TpaHBaKLI,I/IVI perform utl smtp.write data(conn, encode binary( PDF));
® HOﬂ,ﬂ,ep>KKa dBTOHOMHDbIX TpaH3aKL||V|V] perform utl smtp.write data(conn, E'Sent using utl smtp\n’);

perform utl smtp.close data(conn);
perform utl smtp.quit (conn);
ENDS$SS;



ApXUTeKTypa — o6 BUA

« XpaHeHue oyepegu B Tabnuue heap

Persistence B relations
CuHXxpoHu3zaumsa co Standby yepes WAL
[[apaHT1s BOCCTAHOBAEHNSA NMpu cHoe

Producer

WAL

Insert
(Enqueue)

Cueuwe Messages Table

* Launcher & Workers, cnepgauime 3a COMMIT/ROLLBACK

ABTOMATUYECKM «3aMOPaXKMBaKOT» COOOLLEHNSA B
cny4dae Rollback

OTCnexmnBatoT, Korga nopa BepHyTb COOOLLEHNE B
06paboTKY

XPaHAT CMUCOK retry COOBLLEHN B K3LLUE, YTOOb!
obecneynTb TPaH3aKLUNOHHOCTb

npn ROLLBACK

Queue
Msg 13

Queue

Msg 14 Msg 4

Update status

(Deqgueue)

Queue Queue
Msg 1

Worker pgpro_queus
(per-queue waorker)

i

Launcher pgpro_gueue

i

Pogggres Pro

Read

Consumer

Finalize

Delete Read

Commit

Rollback

Add retry entry

Shared Retry Pending List
‘ {Hash table in Shmem})

Retry Retry
Msg 4 Msg 1

J

10



ApxutekTypa — Workflow coobLieHuin

Pos}{gresPro

Postgre Pro

backend Launcher pgpro_queus

Worker pgpro_queue

i (create entry
a : in hash table) ]
i MSG_NOT_SET
INSERT_MESSAGE() E
MSG_READY E NO
' loop until next_try a3
i next_try_at time stamp
| timestamp passed?
READ_MESSAGE() «——; passed
ROLLBACK

MSG_READY

CoOMMIT

M3G_WAITING

NO
No queue
for this
. message
N his message’s
- gueue is still
alive?

A 4

MSG_ORPHANED

nexi_try_a
time stamp
passed?

retry counter
limit reached?

MSG_EXPIRED

YES
no more
retries allowed

data structures

End \
(Message processed

Delete message from persistent and in-memory

MSG_READY

and deleted)

11
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[Tone3Hble CCbIJIKU

*  pQPro_queue — ynpapieHne odepeasmMm COOBLEHNIA
https://postgrespro.ru/docs/enterprise/17/pgpro-queue

* BbICOKOHarpy>eHHble NpunoxxkeHus. NporpaMMmMpoBaHmne, MacluTabrpoBaHue, nogaep»xka. Knennman MapTuH.
https://www.ozon.ru/product/vysokonagruzhennye-prilozheniya-programmirovanie-masshtabirovanie-podderzhka-
kleppman-martin-1346808746/

12


https://postgrespro.ru/docs/enterprise/17/pgpro-queue
https://www.ozon.ru/product/vysokonagruzhennye-prilozheniya-programmirovanie-masshtabirovanie-podderzhka-kleppman-martin-1346808746/
https://www.ozon.ru/product/vysokonagruzhennye-prilozheniya-programmirovanie-masshtabirovanie-podderzhka-kleppman-martin-1346808746/
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Cnacubéo
3a BHUMaHue!
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