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OXxnpaembie
rapaHTunm

At least once
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B AOKnane
[Ba NpUHUNNanNbHO Pa3HbIX Noaxoaa
K peann3aunm Transactional Outbox



B npoknape

[1Ba NnpuHLMNNaNbHO pa3HbIX NOOX0aa
K peann3auunn Transactional Outbox

JPPeKTNBHaAA peann3aung
napannenn3ma

N YNOPSAOYEHHOCTN B 060MX noagxoaax



B npoknape

[1Ba NnpuHLMNNaNbHO pa3HbIX NOOX0aa
K peann3auunn Transactional Outbox

9P PeKTBHAA peann3aung napannennsma
N YNOpAOOYEeHHOCTN B 000MX noaxoaax

forpyxeHve B HeouyeBnaHbie
ocob6eHHOoCcTN PostgreSQL



B npoknape

[1Ba NnpuHLMNNaNbHO pa3HbIX NOOX0aa
K peann3auunn Transactional Outbox

9P PeKTBHAA peann3aung napannennsma
N YNOpAOOYEeHHOCTN B 000MX noaxoaax

[Torpy)eHune B Heo4YeBNOHbIE OCODEHHOCTN
PostgreSQL

ACNHXPOHHAaA apXNTEKTypa
(DOHOBbIX cepBncoB Ha .NET
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[floaxoabl
K peann3aumn
Outbox




Co3paHume 3annucenm ana Outbox
yepe3 ORM

// Bbu3Hec-noruka
var order = awalt dbContext.Orders

.FirstOrDefaultAsync(x => x.Id == orderId);
order.Cancel(reason);

// CoobuweHne pna outbox

var orderCancelledEvent = new OrderCancelledEvent(orderld, reason);
var outboxMessage = outboxMessageFactory.Create(orderCancelledEvent);
_dbContext.Add(outboxMessage);

// COXpaHWTb B OOHOW TpaH3aKLUMUMU
await dbContext.SaveChangesAsync();
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CDC /| Debezium
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BO3MOMHbIE
CNOXHOCTIW
¢ Debezium

NHPpPpaCTPYKTYPHbIE N onepaLlnoHHble
CNOXHOCTW N HaKNaaHble pacxoabl
(Debezium, Kafka Connect, Avro, ...)

Hun3Kunin ypoBEeHb rM6KOCTN NPy 06paboTKe
(bnKcnpoBaHHbI hopmaT COOOLLEHNIA, CNOXHEe
cOoenaTb npuopuTesaumnio, arperauuto batyen,
CMOXHVYIO retry-norunky)

TpeobyeTt AocTYNa K CNOTY pennnkaunun

Puick pocta WAL
NP HELWWTATHDbLIX CUTYVaALLNAX
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YTeHune yepes
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[lony4yeHne 3anmncen
SQL-3anpocamun no PULL-mopenn

ObpaboTKa 3anucer
LienieBblM 0bpasom
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MNoaxon
Ha OCHOBE
CTaTyCcoB

Mone status (New | Processing | ...)

floaxon Ha
OCHOBE
cMmelleHnin
(Kafka-Inspired)

Mone num (MOHOTOHHO BO3pacTaioLee)
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MNoaxon
Ha OCHOBE
CTaTyCcoB

Mone status (New [ Processing | ...)

-- YTeHue 3anucen gna obpaboTKkwu
SELECT * FROM outbox

WHERE status = New

ORDER BY created _at FOR UPDATE;

UPDATE outbox SET status = Processing;

WHERE i1id = :selected

- Nocne obpaboTku
DELETE FROM outbox WHERE id = ...

Moaxoa Ha
OCHOBe
chMmelweHnn

Mone num (MOHOTOHHO BO3pacTaloLee)
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MNoaxon
Ha OCHOBE
CTaTyCcoB

Mone status (New [ Processing | ...)

- YTeHne 3anucen ana obpaboTkwu
SELECT * FROM outbox

WHERE status = New

ORDER BY created _at FOR UPDATE;

UPDATE outbox SET status = Processing;
WHERE id = :selected

- Nocne obpaboTkwu
DELETE FROM outbox WHERE id = ...

Moaxoa Ha
OCHOBe
chMmelweHnn

Mone num (MOHOTOHHO BO3pacTaloLee)
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rfoaxon floaxon Ha
Ha OCHOBE OCHOBeE
CTaTyCOB CMeLleHnI

Mone status (New [ Processing | ...) [Mone num (MOHOTOHHO BO3pacTatoLlee€)
-- YTeHune 3anucen gna obpaboTKu -- YTeHue 3anucen ana obpaboTKu
SELECT * FROM outbox SELECT * FROM outbox

WHERE status = New WHERE num > :lastProcessedNum

ORDER BY created at FOR UPDATE; ORDER BY num;
UPDATE outbox SET status = Processing; -- Mocne 06paboTku
WHERE id = :selected UPDATE consumer_offset

SET offset = :processedMessage.Num;

-- lMocne obpaboTku
DELETE FROM outbox WHERE id = ...
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rfoaxon floaxon Ha
Ha OCHOBE OCHOBeE
CTaTyCOB CMeLleHnI

Mone status (New [ Processing | ...) [Mone num (MOHOTOHHO BO3pacTatoLlee€)
-- YTeHune 3anucen gna obpaboTKu -- YTeHue 3anucen ana obpaboTKu
SELECT * FROM outbox SELECT * FROM outbox

WHERE status = New WHERE num > :lastProcessedNum

ORDER BY created at FOR UPDATE; ORDER BY num;
UPDATE outbox SET status = Processing; -- Mocne 06bpaboTku
WHERE id = :selected UPDATE consumer_offset

SET offset = :processedMessage.Num;

-- lMocne obpaboTku
DELETE FROM outbox WHERE id = ...
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MNoaxon
Ha OCHOBE
CTaTyCcoOB

Harpys3kaHa bl
(SELECT + UPDATE + DELETE) w

Moaxoa Ha
OCHOBe
cMelleHnnm

9dPekTnBHasA pabortac bl

(Tabnunua coo6uieHunia INSERT ONLY)
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rfioaxon floaxoa Ha
Ha OCHOBE OCHOBe
CTaTyCOB CMeLleHIN

Harpy3ka Ha B[] 9dPekTnBHasA pabortac bl
(SELECT + UPDATE + DELETE) w (Tabnuua coo6weHnia INSERT ONLY)

Coo0LeHna He CBA3aHbl .
o Coo0LLEeHNS YKECTKO CBAI3aHbI
nmexpay coooin
NMpocTo pacnapannennBaeTcs CNnoXHO pacnapannennsartb
N macutabunpyercs N MmaclTabnpoBartb
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fioaxoa floaxon Ha
Ha OCHOBE OCHOBeE
CTaTyCOB CMeLleHIN

Harpy3ka Ha B[] 9dPekTnBHasA pabortac bl
(SELECT + UPDATE + DELETE) m (Tabnuua coo6weHnia INSERT ONLY)

Coo0OLLIeHA He CBA3aHbl

> CoOo0OLleHNA YXECTKO CBA3aHDbI
nmexpay coooin

NMpocTo pacnapannennBaeTcs Cno)XHo pacnapannennueartb
N macluutabupyercs N MmacluTabupoBaTb

K napannennamy
YNnopsiAoO4YeHHOCTb N3 KOPOOKI
CNI0XXHO A06aBNTb YNOPSAAOYEHHOCTDb
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rfioaxon floaxoa Ha
Ha OCHOBE OCHOBe
CTaTyCOB CMeLleHIN

Harpy3ka Ha B[] 9dPekTnBHasA pabortac bl
(SELECT + UPDATE + DELETE) w (Ta6nuua coo6weHnii INSERT ONLY)

Coo0OLLIeHA He CBA3aHbl

> CoOo0OLleHNA YXECTKO CBA3aHDbI
nmexpay coooin

Cno)XxHo pacnapannenmBearb
N MacluTabunpoBart

NMPOCTO pacnapannennBaeTcs
N macluurabupyercs

K napannennam

Y
CNOXHO A06aBUTb YNOPAAOUYEHHOCTL

NOPSAAOYEHHOCTb 13 KOPOOKMN




fioaoxon
Ha OCHOBe
CTaTycoB




fMpymepbsbl
NnPNMEeHeHNA

Aoknapg o Jobby c DotNext 2025
«YCKopAA HeBugumoe: paspadbortka
athdeKTUBHOIN 6MOGNNOTEKN (DOHOBDBIX
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Hangfire

O4yeHb orpaHNYeHHbIe
BO3MOYXHOCTIW Yropsa04eHHO
00paboTKN NpY COXPaHEHNN

napannenn3ma
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Quartz

OyeHb orpaHnyeHHble
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napannenn3ma
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3anpoc

nnﬂ nonquH“ﬂ WITH ready jobs AS (
FOTOBbIX SELECT id FROM jobby jobs

WHERE

K 3alyCKY "status” = Scheduled

AND scheduled start at <= now()

= Takedobs... X

3aa ORDER BY scheduled start at
LIMIT :batchSize
FOR UPDATE SKIP LOCKED
)
UPDATE jobby jobs
ccheduled start SET
Failed "status" = Processing,
Scheduled |—{Processing started count = started count + 1
WHERE id IN (SELECT id FROM ready 7jobs)
Completed

RETURNING *;

Scheduled ——{Processing

{  |Scheduled

-- CocTaBHoM uHpekc (status, scheduled start at)




3anpoc

nnﬂ nonquH“ﬂ WITH ready jobs AS (
FOTOBbIX SELECT id FROM jobby jobs

WHERE

K 3alyCKY "status” = Scheduled

AND scheduled start at <= now()

= Takedobs... X

3aay ORDER BY scheduled start at
LIMIT :batchSize
FOR UPDATE SKIP LOCKED
)
UPDATE jobby jobs
SET
Failed "status" = Processing,
Scheduled |—{Processing started count = started count + 1
WHERE id IN (SELECT id FROM ready 7jobs)
Completed

RETURNING *;

Scheduled ——{Processing

{  |Scheduled

-- CocTaBHoM uHpekc (status, scheduled start at)




3anpoc

nnﬂ nonquH“ﬂ WITH ready jobs AS (
FOTOBbIX SELECT id FROM jobby jobs

WHERE

K 3alyCKY "status” = Scheduled

AND scheduled start at <= now()

= Takedobs... X

3aay ORDER BY scheduled start at
LIMIT :batchSize
FOR UPDATE SKIP LOCKED
)
UPDATE jobby jobs
SET
Failed "status" = Processing,
Scheduled |—{Processing started count = started count + 1
WHERE id IN (SELECT id FROM ready 7jobs)
Completed

RETURNING *;

Scheduled ——{Processing

{  |Scheduled

-- CocTaBHOM uHpekc (status, scheduled start at)




ANropnuTm nonyyeHmsa
N 3anyckKa 3afaav

Coenatb naysy |«

OTnycTuUTtb
cemadoop

OTnycTnTb
cemadoop
1

HeT |
3agaya 3aBepLieHa
|
3anpocutb 13 B[l rotoByto - 3agaya
> P A y A Na—> OBHOBUTbL CTaTyC > 3anycTtuTb

K 3arnycky 3agady HaLnacbh?

3axBaTuUTb
cemadop
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NMapannenn3am

[lapannenbHoe BbIMOJIHEHWE
BHYTPW OOHOro y3na

EcTecTBEHHbIM 0Opa3om
macLutabupyertcsa Ha N y3nos

/ Cpenatb nayasy

3axBaTtuTb
cemadhop

OTnycTuUTb

A

3anpocuTtb 13 B[] rotosyto
K 3anycky 3agady

K
/ Cpenatb naysy

3axBaTuTb
cemadhop

cemadhop

—T

Het

3agaya
Hawunacb?

Ja—>

OTnyctntb
cemadhop

:T:
:
I

3apaya 3aBeplueHa

O6HoBUTL cTaryc

3anyctuTb

OTnycTuTb

A

cemadpop

—T

Het

3anpocuTtb 13 B[] rotoByto
K 3anycky 3agayy

3apava
Hawnacb?

N

OTnyctntb
cemadop

:T:
1
1

3agava 3aBepLueHa

Ja—>

O6HoBUTL cTartyc

3anyctuTb
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pynnbi
nocneaoBaTesnibHOro BbinofIHeHnA

= Groupld X

// Y 3aha4dn MOXHO ykKa3aTb ID rpynnsl
await jobbyClient.EnqueueCommandAsync(command, new JobOpts

{
SerializableGroupId = command.OrderId

})s

// 3ajayun C OAMHAKOBOW rpynmnbl BbINOJHAKNTCA CTPOro no OAHOM

// 3apayn C pa3HbMK FpynnamMu mnm 6e3 rpynnbl BbINOAHANTCA nNapannesbHo
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BbJIOKNPOBKa
no PaKTy
cTatyca

pynna cuntaeTcs 3a0N0OKNPOBaAHHOM
ecnu:

B rpynne cywecTByeT 3aaaya
B cTaTyce Processing

B rpynne ynaewuasa 3agada
KoTopas oomkHa 6n1oKnpoBaTb rpynny
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Bbiunicnsaemoe none is_group_locker

ALTER TABLE jobby jobs
ADD COLUMN IF NOT EXISTS is group locker BOOLEAN GENERATED ALWAYS AS (
-- Ecnnm ecTtb rpynna

group id IS NOT NULL

-- WU 3apa4a B paboTte WIN (ynana WU ponxHa 6s10kupoBaTb rpynny npu nageHuun)

AND (
"status” = PROCESSING
OR (
lock group if failed = TRUE
AND (
"status” = FAILED
OR "status"” = SCHEDULED AND started count > ©
)
)
)

) STORED;
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Bbiunicnsaemoe none is_group_locker

ALTER TABLE jobby jobs
ADD COLUMN IF NOT EXISTS is group locker BOOLEAN GENERATED ALWAYS AS (
-- Ecnnm ecTtb rpynna

group_id IS NOT NULL

-- WU 3apada B paboTte WIN (ynana WU ponxHa 6n0kKupoBaTb rpynny npu nNageHuun)

AND (
"status” = PROCESSING
OR (
lock group if failed = TRUE
AND (
"status” = FAILED
OR "status"” = SCHEDULED AND started count > ©
)
)
)

) STORED;
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Bbiunicnsaemoe none is_group_locker

ALTER TABLE jobby jobs
ADD COLUMN IF NOT EXISTS is group locker BOOLEAN GENERATED ALWAYS AS (
-- Ecnnm ecTtb rpynna

group_id IS NOT NULL

-- W 3apa4a B paboTte WIN (ynana WU ponxHa 6n0KupoBaTb rpynny npu nNageHwuun)

AND (
"status” = PROCESSING
OR (
lock group if failed = TRUE
AND (
"status” = FAILED
OR "status"™ = SCHEDULED AND started count > ©
)
)
)

) STORED;
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OrpaHnyeHne -

= Unique Lock X
VH“Ka"bHOCT“ -- WHOEeKC, KOTOpbIi HEe NO3BONMUT UMeTb
GHOKMPOBK“ -- 6oslee OOQHOrO JloKepa B rpynne
rpynnbi CREATE UNIQUE INDEX

ON jobby jobs(group id)
WHERE 1s group locker = TRUE;

Partial-nHpekc Ha group_id
KOTOpPbI HE NO3BONUT MMETb Oonee

OQHOr0 NOKepa Ha ofHy rpynny



NMonyuyeHve 3afay € YYETOM ONOKNPOBKI

WITH candidates AS (
SELECT * FROM jobby jobs c

WHERE

c.status = Scheduled AND c.scheduled start at <= now()
AND (
c.group_id IS NULL OR (
NOT EXISTS (
SELECT 1 FROM jobby jobs jl
WHERE
jl.group 1d = c.group_ id
AND jl.is group locker = TRUE
AND jl.id != c.id
)
AND pg try advisory xact lock(hashtext(c.group id)) = TRUE
)
)

ORDER BY scheduled start at LIMIT batch size FOR UPDATE SKIP LOCKED
)
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NMonyuyeHve 3afay € YYETOM ONOKNPOBKI

WITH candidates AS (
SELECT * FROM jobby jobs c

WHERE

c.status = Scheduled AND c.scheduled start at <= now()
AND (
c.group_id IS NULL OR (
NOT EXISTS (
SELECT 1 FROM jobby jobs jl
WHERE
jl.group 1id = c.group id
AND jl.is group locker = TRUE
AND jl.id != c.id
)
AND pg try advisory xact lock(hashtext(c.group id)) = TRUE
)
)

ORDER BY scheduled start at LIMIT batch size FOR UPDATE SKIP LOCKED
)
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NMonyuyeHve 3afay € YYETOM ONOKNPOBKI

WITH candidates AS (
SELECT * FROM jobby jobs c

WHERE

c.status = Scheduled AND c.scheduled start at <= now()
AND (
c.group_id IS NULL OR (
NOT EXISTS (
SELECT 1 FROM jobby jobs jl
WHERE
jl.group 1id = c.group id
AND jl.is group locker = TRUE
AND jl.id != c.id
)
AND pg try advisory xact lock(hashtext(c.group id)) = TRUE
)
)

ORDER BY scheduled start at LIMIT batch size FOR UPDATE SKIP LOCKED
)
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NMonyuyeHve 3afay € YYETOM ONOKNPOBKI

WITH

candidates AS (...),
Iltem 1.1

-- N3 kaxgon rpynnbl 6epéMm No ogHOM 3ajade
. . . Iltem 2.1
candidates with group unique (

Group 1
Iltem 1.1

SELECT DISTINCT ON (group_id), ...

FROM candidates Al 2 Item 2.1

ORDER BY group id, scheduled start at
- Item 1.2 Item, 3.1

WHERE group id IS NOT NULL

) Group 3
[tem 3.1

UPDATE jobby jobs

SET "status"” = Processing, started count = started count + 1
WHERE id IN (..)

RETURNING *;
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NMonyuyeHve 3afay € YYETOM ONOKNPOBKI

WITH
candidates AS (...),
candidates with group unique AS (...)

-- OTob6paHHbLIM 3aga4amM ObOHOBMIAEM CTaTyCc U b6epeém B paboTy

UPDATE jobby jobs

SET "status”™ = Processing, started count = started count + 1
WHERE id IN (

SELECT id FROM candidates WHERE group id IS NULL
UNION

SELECT id FROM candidates with _group unique

)
RETURNING *;
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PeKkomeHpaaTenbHble
GNOKNPOBKI

https:/[habr.com/ru/companies/tensor/articles/488024/

pg_try_advisory_xact_lock

BnoknpoBKOW BnageeT TpaH3aKuung

[Mpn 3aBepLUEHNI TPAH3AKLMN CHUMAETCA aBTOMATNYECKN

Be3onacHo 1cnonb3oBaTb COBMECTHO ¢ pgbouncer

pg_try_advisory_lock

BnoKnpoBKOW BnageeT ceaHc

Hy>kHO genatb unlock sBHO, MHaye byoeT BUCETb A0
3aKpbITUS coeaNHEHNS

OnacHo ncnonb3oBaTtb ¢ pgbouncer B transactional mode
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AHanornm
B Apyrux Cyel

FOR UPDATE SKIP LOCKED
EcTb B Oracle, MySQL 8+

Ona MSSQL: cm. READPAST [ UPDLOCK

PekomeHpaTesibHble OTOKNPOBKMN

MySQL: GET_LOCK /IS_FREE_LOCK | RELEASE_LOCK
Oracle: DBMS_LOCK.REQUEST()

MSSQL.: sp_getapplock [ sp_releaseapplock
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OaHoBpemeHHOe BbiNOoNIHEHNEe

—_—

Selects item
from group X

777700 2007 )
| Locks group X

—_—

Updates

selected item

—

COMMIT

—
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OaHoBpemeHHOe BbiNOoNIHEHNEe

1 .
Selects item

from group X

—

777007 2207 )
Locks group X

Rl )

Updates

Can not select items from X

(pg_try_advisory_xact_lock(x) = false)

selected item

N—

COMMIT

N—

46



OaHoBpemeHHOe BbiNOoNIHEHNEe

V7777272777 :
BEGIN >
[ Selects item .
lzfrom group X 5
Locks group X >
— s : < BEGIN
Updates g : 7
selected item :
l COMMIT ~ —__

Tries to select
item from X




OaHOoBpeMmeHHoe BbinonHeHune - ERROR

>

BEGIN

N——

Selects item

—

Icfrom group X

I Locks group X

Updates

t" '

selected item

N—

——

COMMIT

N——

| Tries to select
item from X

;
; ; V777222077
: :< BEGIN
) — ~
«

—

Selects‘other job from X.
Gets error trying'update status
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eI/ /I

BEGIN

—

0700 000 )

Creates
new row version

N—

COMMIT

N——

New row is NOT visible
for TX 2

New row is visible
for TX 2

_—>1«——START —

BUANMOCTb HOBbIX BEPCUI CTPOK

Transa

ction 1

< BEGIN

1-:

L»«— FINISH ——

«——START ——| |

SQL Query 2

<——FINISH —

N — —



OtaenbHbiN 3anpoc ana UPDATE
C NPOBEepPKOoN cyLWecTBOBaHNA NOKepa

BEGIN;

-- MepBbM 3anMpocoM B TpaH3aKLUUW TOJIbKO MNOJsy4YaeM KaHAMAaTOB ANA 3anycka
WITH

candidates AS (...),
candidates with group unique AS (...)

SELECT id FROM candidates WHERE group id IS NULL
UNION

SELECT 1d FROM candidates with group unique;
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OtaenbHbiN 3anpoc ana UPDATE
C NPOBEepPKOoN cyLWecTBOBaHNA NOKepa

UPDATE jobby jobs
SET "status” = Processing, started count = started count + 1
WHERE
id IN (:1istOfIdsFromSelect)
AND (group_id IS NULL OR NOT EXISTS (
SELECT 1 FROM jobby jobs jl
WHERE
jl.group id = group_id
AND jl.is group locker = TRUE
AND jl.id != id
))
RETURNING *;

COMMIT;

o1



OtaenbHbiN 3anpoc ana UPDATE
C NPOBEepPKOoN cyLWecTBOBaHNA NOKepa

BEGIN -

[ Selects item ’
from group X :
Locks group X > _ |
—_—— : -« BEGIN
Updates g

selected item

SELECT and UPDATE are separeted queries

COMMIT  f—__

Select item
: from group X
54 Skips item

during UPDATE




NMpob6nema
OUY€eHb 60NbLUNX 3a6NOKNPOBAHHDbIX FrPyNN

WITH candidates AS (
SELECT * FROM jobby jobs c
WHERE
- BbICTpbLIN MOUCK B MHAEKCEe
c.status = Scheduled AND c.scheduled start at <= now()

~ -- Bc& 4YTO Hue BHI30BET AOMO/IHMTENbHbI GMNbTP mpu index scan
~ -- MoxeT 6biTb HEONMTMMA/bHbLIM €CNU CKOMWAOCH MHOFO 3ajad B 3a6NOKNPOBaHHLIX rpynnax
AND (
c.group_id IS NULL OR (
NOT EXISTS (
SELECT 1 FROM jobby jobs 7l
WHERE
jl.group_id = c.group_id
AND jl.is group locker = TRUE
AND jl.id != c.id
)
AND pg try advisory xact lock(hashtext(c.group _id)) = TRUE
)
)
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AnbTepHaTNBHbDbINA CNocob

o4



AnbTepHaTnBa

OcTaBUTb NCXOOHbIN 3anpoc

NCKNIOYNTb BO3MOXHOCTb
CYLLEeCTBOBaHNsA 60nee oaHOIN
3apaum B ctatyce Scheduled
Ha rpynny

= TakedJobs... x

WITH ready jobs AS (
SELECT id FROM jobby jobs
WHERE
"status” = Scheduled
AND scheduled start at <= now()
ORDER BY scheduled start at
LIMIT :batchSize
FOR UPDATE SKIP LOCKED
)
UPDATE jobby jobs
SET
"status” = <Processing>,
started count = started count + 1
WHERE id IN (SELECT id FROM ready 7jobs)
RETURNING *;

95



[lopaboTKa orpaHN4YeHNs YVHNKaNnbHOCTI

ALTER TABLE jobby jobs

ADD COLUMN IF NOT EXISTS is group locker BOOLEAN GENERATED ALWAYS AS (
-- Ecnnm ecTtb rpynna

group id IS NOT NULL

-- W 3apaya B paboTe WM 3annaHuUpoBaHa K 3anycky
-- WIN ynana
AND (
"status” = PROCESSING OR "status"” = SCHEDULED
OR (
lock group if failed = TRUE
AND "status"™ = FAILED

-- Takon MHOEeKC He no3BoAUT uMeeT 6bonee ogHou Scheduled-3anucu Ha rpynny
CREATE UNIQUE INDEX ON jobby jobs(group id)

WHERE 1is group locker = TRUE;
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floameHa cTatyca npun BCTaBKe

NO—

Group
is locked
(conflict on index)?

Insert in status
SCHEDULED

YES

Inserted in status
SCHEDULED

Insert in status
WAITING

S/



KaK caoenartb
INSERT

ON CONFLICT
DO OTHER INSERT
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Cco3paaHme 3annucuy c noaoMeHoM cTatyca

WITH

try insert scheduled AS (
-- [lbiITaemcAa BCTaBuTb 3anucb B cTtatyce SCHEDULED

INSERT INTO jobby jobs (..., "status")
VALUES (..., SCHEDULED)

-- Ecnu rpynna yxe 3abnokupoBaHa - 3anucCb He A00aBUTCA U HUYEro He BEpHETCH
-- DO UPDATE BmecTto DO NOTHING - 4TO06bl 3a6/10KMpOBaTb KOHPAUKTYHIYH CTPOKY

ON CONFLICT (group _id) WHERE is group locker = TRUE
DO UPDATE SET ... WHERE FALSE

RETURNING 1
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INSERT FROM
SELECT

BapuaHT INSERT, BbinonHa0LWErocs

Mo YCNoBUIO

= |nsert X

INSERT INTO some table (c 1, c 2,
-- BmecTto VALUES - SELECT ¢ ycnosuem

., CN)

SELECT value 1, value 2, ... value N

WHERE some predicate;

-- Ecnn ykasaHHbIM npepgukaT false
-- TO0 INSERT He BbINOJIHUTCAH
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Cco3paaHme 3annucuy c noaoMeHoM cTatyca

WITH try insert scheduled AS (...)

-- BcTaBnaem 3anucb B ctaTtyce WAITING PREV
INSERT INTO jobby jobs(..., "status")
SELECT ..., WAITING PREV
-- Ho Tonbko ecnn He oTpaboTana BcTaBka B cTatyce SCHEDULED
WHERE NOT EXISTS (
SELECT 1 FROM try insert scheduled

)

-- NMony4yunu ¢akTndeckm INSERT ... ON CONFLICT DO OTHER INSERT
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3aBepLlieHne c 3anyCKoMm cneayowen

-- B TpaH3aKkuuwu
-- Ypanaem ob6paboTaHHYWw 3anucb Scheduled

DELETE FROM jobby jobs
WHERE 1id = :completed]obld; /
Waiting

Completed

Scheduled

-- W pasbnokunpyem cnenywlyto
UPDATE jobby jobs

SET
"status” = SCHEDULED

WHERE id IN (
SELECT id FROM jobby jobs

WHERE
group id = :completedJobGroupld

AND "status"” = WAITING_ PREV
ORDER BY scheduled start_at
LIMIT 1

Scheduled

Waiting Waiting

Completed

Completed

Completed Completed

Completed

)5



3aBepluieHme
C 3anyCKom

cneayowen
3ajaun rpynnbi

= Complete X

DELETE FROM jobby jobs
WHERE 1d = :completedJobld;

UPDATE jobby jobs
SET
"status”™ = SCHEDULED
WHERE id IN (
SELECT 1d FROM jobby jobs
WHERE
group_1d = :completed]JobGroupId
AND "status” = WAITING PREV
ORDER BY scheduled start at
LIMIT 1

)5

-- Partial wuHpekc (group_id, scheduled start _at)
WHERE group id IS NOT NULL
AND status = WAITING PREV
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OaHOoBpemeHHOoe co3laHMe N 3aBepLlueHne

Transaction 1 Transaction 2

(deletes completed) (inserts new)
Deletes | : :
completed \

What status
will be added

2272

| commrT /
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OaHOoBpemeHHOoe co3laHMe N 3aBepLlueHne

Transaction 1 Transaction 2

(deletes completed) (inserts new)
Deletes | :
completed \ :

Deleted row 5 Try INSERT ON CONFLICT
is locked by TX 1 :

waits for unlock

I COMMIT « Inserts SCHEDULED




OaHOoBpemeHHOoe co3laHMe N 3aBepLlueHne

Transaction 1 Transaction 2
(deletes completed) (inserts new)

ON CONFLICT

Inserts WAITING_PREV

5 DO (FAKE) UPDATE
/ Sees item in PROCESSING

Will be
WAITING

updated to |:
SCHEDULED {|: < | COMMIT
207 | 5




OaHOoBpemeHHOoe co3laHMe N 3aBepLlueHne

Transaction 1 Transaction 2
(deletes completed) (inserts new)

: ON CONFLICT
: DO (FAKE) UPDATE
: / Sees item in PROCESSING
- """""""""""""""""""""""" h Inserts WAITING_PREV
Tries to delete 5 /
locked row.. — PROCESSING item ;
Waits for unlock 5 locked by TX2 3
7 : (because of DO UPDATE)
e COMMIT
——
Deletes /
completed :
——
Updates added /




niochobl

N MAHYCDI
nogxoana
C noAMeHOoN
cTaTtyca

CTabunnbHO BbICOKaA
nPOV3BOANTENbHOCTDb 3anycKa 3agauv

YTakendaetcd INSERT, a 3HauuT
N B3HEC-TPaAH3aKLUNA NPUNOXKEHNS

+1 UPDATE pnqa 3aBeplueHnda 3apgay
(Ho He Bcerpa) n +1 nHOoeKc

68



fioaoxon
Ha OCHOBe
cMeLlleHnnm




MMoaxon
Ha OCHOBe
chMmelweHnn

MOHOTOHHO BO3pacTatoLW i1 KNy

YTeHne B nopaaoke
yBennyeHnsa 3HadyeHnsa Knoda

YUTeHure ¢ no3nunm nocneaHen
obpaboTaHHOI 3anncu

Tabnuua ¢ coodLWweHns MmN
INSERT-only

Service \

Writes
messages

Current offset: 2

Writes offset

Messages in Topic

Reads messages

Consumer
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yapaneHmne
yepes
naprnumun
no aarte

Tabnuua Tonmnka napTuULnpoBaHa
No gate co3maHuns coodLeHni

CTapble coobLLeHNs yoansaoTcs
yepe3 DROP TABLE onga naptuunm

topic

Nl ..]6]5

 topic_20260518_20260525

New messages

topic_20260511_20260518

Old messages
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KaK macwrabnpoBarb
N pacnapannennueartb
oo6paboTKy?

12



Napannenn3m
yepes
naprnumun

No KJNiouy

[Mone partition_num B Tabnuue
TOMNKa

BblyCcNdaeTcq KaK Xall

oT 6Bu3HecoBoro group_id

CBa3aHHble coo0LWeHNa Bceraga B
OOHOW napTuunin

Pa3Hble napTnunmn
obpabaTbiBalOTCA NapannenbHo

Partition 1

r Topic

Partition 2

Consumer 1 1

Consumer 2 4]

Partition 3

L
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Napannenn3m
yepes
naprnumun

No KJNiouy

[Mone partition_num B Tabnuue
TOMNKa

BblyCcNdaeTcq KaK Xall

oT 6Bu3HecoBoro group_id

CBa3aHHble coo0LWeHNa Bceraga B
OOHOW napTuunin

Pa3Hble napTnunmn
obpabaTbiBalOTCA NapannenbHo

Consumer
group 1

T |
Consumer 1_1

r Partition 1 | Consumer 1 2

r Partition 3 Consumer
' | group 2

T

Consumer 2 #]
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BnageHne KOHCbIOMEepoB NnapTuunamm

CREATE TABLE topic consumer (
id INT GENERATED ALWAYS AS IDENTITY PRIMARY KEY,

-- CBA3b Mexay napTuuuMaMM M rpynnaMu KOHCbHMepOB
topic _name TEXT NOT NULL,

partition num INT NOT NULL,
consumer_group_id TEXT NOT NULL,

-- WoeHTuomnkaTop TeKkywero Bhagesbla nNapTuuun B rpynne
owner_server_id TEXT DEFAULT NULL,

-- Homep nocnegHein obpaboTaHHOM AAHHOW KOHCbHMEP-Tpynnon 3annucu
-- U3 [JAaHHOW NapTuUuuMuM OaHHOro Tonuka
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BnageHne KOHCbIOMEepoB NnapTuunamm

CREATE TABLE topic consumer (
id INT GENERATED ALWAYS AS IDENTITY PRIMARY KEY,

-- CBA3b Mexay napTvuuuMaMn M rpynnaMum KOHCbHMepOB
topic _name TEXT NOT NULL,

partition _num INT NOT NULL,
consumer_group_id TEXT NOT NULL,

-- WoeHTuomnkaTop TeKkywero Bhagesbla NapTuuunm B rpynne
owner_server_id TEXT DEFAULT NULL,

-- Homep nocnegHein obpaboTaHHOM AAHHOW KOHCbHMEP-Tpynnon 3annucu
-- U3 [JAaHHOW NapTuUuuMuM OaHHOro Tonuka
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BnageHne KOHCbIOMEepoB NnapTuunamm

CREATE TABLE topic consumer (
id INT GENERATED ALWAYS AS IDENTITY PRIMARY KEY,

-- CBA3b Mexay napTvuuuMaMn M rpynnaMum KOHCbHMepOB
topic _name TEXT NOT NULL,

partition _num INT NOT NULL,
consumer_group_id TEXT NOT NULL,

-- WoeHTuomnkaTop TeKkywero Bhagesbla nNapTuuun B rpynne
owner_server_id TEXT DEFAULT NULL,

-- Homep nocnegHein obpaboTaHHOM AAHHOW KOHCbHMEP-Tpynnon 3annucu
-- U3 [JaHHOW NnapTuUuMuM OaHHOro TOomnuKa

)

"



3axXBaT NnapTUUN KOHCbIOMEepOoM rpynnbl

-- 3axBaTuTb N mapTuuMnM B YKa3aHHbIX TOMUKAX
UPDATE topic consumer
SET owner _server_id = :myServerld

WHERE id IN (
SELECT id FROM topic consumer

WHERE
topic _name = :topicName
AND consumer_group _id = :myConsumerGroup
AND owner_server id IS NULL

LIMIT N

FOR UPDATE SKIP LOCKED

)
RETURNING *;

-- OcBOobOOUTbL NMApPTULUMI0 — AHANIOFUMYHO YCTAHOBUTbL owner_ server id = NULL
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NMepepacnpeneneHvie NnapTnuunnv B rpynne

// O®OHOBbLIK NMpouecc nepepacnpegeneHnsa nNapTUUMN Mo HEObXoAMMOCTH
while (serverWorking)

{
int totalServers = await GetAliveServersCount(consumerGroupld);
int totalPartitions = await GetPartitionsCount(topicName);
int fairCount = (int)Math.Ceiling((decimal)totalPartitions / totalServers);
if (myPartitionsCount < fairCount)
{
await TryCapture(fairCount - myPartitionsCount);
}
else if (myPartitionsCount > fairCount)
{
await ReleasePartitions(myPartitionsCount - fairCount);
}
await Task.Delay(pause);
}
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NMepepacnpeneneHvie NnapTnuunnv B rpynne

// O®OHOBbLIK NMpouecc nepepacnpegeneHnsa nNapTUUMN Mo HEObXoAMMOCTH
while (serverWorking)

{
int totalServers = await GetAliveServersCount(consumerGroupld);
int totalPartitions = await GetPartitionsCount(topicName);
int fairCount = (int)Math.Ceiling((decimal)totalPartitions / totalServers);
if (myPartitionsCount < fairCount)
{
await TryCapture(fairCount - myPartitionsCount);
}
else if (myPartitionsCount > fairCount)
{
await ReleasePartitions(myPartitionsCount - fairCount);
}
await Task.Delay(pause);
}
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HUTO NCNONb30BAaTb B KaUecCcTBe

MOHOTOHHO BO3pacTaloLlero
KNiovya coooweHnin?
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MOHOTOHHO
BO3pacTalowmnm
KMoy

Ctatba oT Oscar Dudycz o npo6nemax

C sequence 1 cnocobe peleHns

«How Postgres sequences issues can impact
your messaging guarantees»

Timestamp - HeHaAEXHOo

Sequence - 22?2
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NMapannenbHasa BCTaBKa AABYX 3anncen

Transaction 1 Transaction 2 Consumer

d=x | z 5 e a 250
Inserts id = X > :/ Inserts id = X+1

: : .
2 /% COMMIT
\




NMapannenbHasa BCTaBKa AABYX 3anncen

Transaction 1 Transaction 2 Cconsumer

Inserts id = X >: :/ Inserts id = X+1

« © ® J ¥ ® @ ¥ 1 ¥ ¥ @ F ¥ ® ® 1 ® ® 1 ® 1 ® ® ® ® § 1 & ®I ® ® ® ® §® ® & ®§ 1 §® 1 ® ® ® ® § ® B ® 3§ B ® @ ®B ® @ § @ & ® @D B @ @ B ® @ B 0 E B N BB oEE DR E R r N r o E_

I Processes X+1  f|—
COMMIT § § \ g
\5 : I Saves offset = X+1 /f

Record with.id = X
will not be processed




KombouHauunsa sequence m xid8

-- pg _current _xact _id() Bo3BpawaeT TeKywun MAeHTUPUKATOP TpaH3aKUUK

-- [ob6aBum K 3anmcam outbox 64-6uTHbIM 1d TpaH3aKuUMUMU,
-- B KOTOpPbLIX OHU OblIM CO3AaHb
ALTER TABLE messages
ADD COLUMN
tx _id xid8 NOT NULL DEFAULT pg current xact id()
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KombouHauunsa sequence m xid8

- - MMHUManbHLI® X1id8 ewe He 3aBepWEHHLIX TPAH3aAKLUMK:
-- pg _shapshot xmin(pg current snapshot())

SELECT * FROM messages

WHERE
topic _name = :topicName
AND partition num = :partitionNum

AND i1d > :lastProcessedId

AND tx_id < pg _snapshot xmin(pg current_snapshot())
ORDER BY 1d
LIMIT :processingBatchSize
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NMapannenbHasa BCTaBKa AABYX 3anncen

Transaction 1 Transaction 2 Consumer

Inserts id = X > Inserts id = X+1

—

?/////’ COMMIT
: /

L T T L T T T R T O T T e e R L T o R e O e O R O R L O O e O R I e e O R O O e e e e e O I e e I O I

COMMIT ~\\\\\; § §

S— I Processes X >

OK H P X + 1 >
| Processes X + :

5 — ;
: L Saves offset = X+1 o




NMapannenbHasa BCTaBKa AABYX 3anncen

Transactlon 1 Transact|on 2 consumer

7777777707/
Inserts id = X + 1

COMMIT

—

Inserts |d X

I Processes X+1 >

Saves offset = X+1 ——>

—

? COMMIT
v

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Record with.id = X
will not be processed
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H4TeHune Nno COCTaBHOMY CMeLlleHnIo

-- (tx _id, seqg id) - cocTaBHOW HOMep 3anucwu
-- (lastProcessedTxId, lastProcessedId) - nocneaHAsa obpaboTaHHaA

SELECT * FROM messages

WHERE
topic _name = :topicName
AND partition _num = :partitionNum

AND (tx id, seq id) > (:lastProcessedTxId, :lastProcessedId)
AND tx id < pg snapshot xmin(pg current snapshot())

ORDER BY (tx id, seqg id) ASC

LIMIT :processingBatchSize;

89



H4TeHune Nno COCTaBHOMY CMeLlleHnIo

-- (tx_id, seq_id) - cocTaBHOM HOMep 3anucwu
-- (lastProcessedTxId, lastProcessedId) - nocneaHAs obpaboTaHHaA

SELECT * FROM messages

WHERE
topic _name = :topicName
AND partition _num = :partitionNum

-- bepém 3anucu nocne nocnepgHen obpaboTaHHOWM

AND (tx id, seq id) > (:lastProcessedTxId, :lastProcessedId)

AND tx id < pg snapshot xmin(pg current snapshot())
ORDER BY (tx id, seqg id) ASC

LIMIT :processingBatchSize;
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H4TeHune Nno COCTaBHOMY CMeLlleHnIo

-- (tx_id, seq_id) - cocTaBHOM HOMep 3anucwu
-- (lastProcessedTxId, lastProcessedId) - nocneaHAs obpaboTaHHaA

SELECT * FROM messages

WHERE
topic _name = :topicName
AND partition _num = :partitionNum

AND (tx id, seq id) > (:lastProcessedTxId, :lastProcessedId)
-- Y4YynTbiBaeM TOJIbKO TpPaH3aKuUuM 3aBeAoMO CTaplle TexX YTO eleé He KOMMUTUIUCH
AND tx id < pg snapshot xmin(pg current snapshot())

ORDER BY (tx id, seqg id) ASC

LIMIT :processingBatchSize;
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H4TeHune Nno COCTaBHOMY CMeLlleHnIo

-- (tx_id, seq_id) - cocTaBHOM HOMep 3anucwu
-- (lastProcessedTxId, lastProcessedId) - nocneaHAs obpaboTaHHaA

SELECT * FROM messages

WHERE
topic _name = :topicName
AND partition _num = :partitionNum

AND (tx id, seq id) > (:lastProcessedTxId, :lastProcessedId)
AND tx id < pg snapshot xmin(pg current snapshot())

-- CopTupoBKa MO COCTABHOMY KJIH4Yy

ORDER BY (tx _id, seqg id) ASC

LIMIT :processingBatchSize;
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H4TeHune Nno COCTaBHOMY CMeLlleHnIo

Transactlon 1 Transac’uon 2 Consumer

Inserts |d X + 1\ :4— Inserts |d X

E——

[ commir | 5
. 24/ T~

] Processes (T1, X+1) || 4’
| Saves offset = (T1, X+1) —

§ /4 COMMIT

v J { Processes (T2, X) |/
L | ] Saves offset = (T2, X)
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H4TeHune Nno COCTaBHOMY CMeLlleHnIo

SELECT * FROM messages

WHERE
topic _name = :topicName
AND partition num = :partitionNum

AND (tx id, seq id) > (:lastProcessedTxId, :lastProcessedId)
AND tx _id < pg snapshot xmin(pg current snapshot())
ORDER BY (tx _id, seq id) ASC LIMIT :processingBatchSize;

-- CocTaBHoM uHpekc (topic name, partition num, tx id, seq id)

-- Ecnan Tabnuvua naptuumpoBaHa no topic name u/wnm partition num,
-- TO 3TWU MNONA U3 WHAEKCA MOXHO ybpaTb

-- MoxeT 6biTb nosne3sHo B WHERE orpaHuyeHne Ha created at,
-- eC/In eCcTb NapTUUuuUM NO 3TOMY KJHYY



BO3MOXHbIE
npoonembl

HeT aHanornyHbiX MexaHnu3moB ONng OTNINYHbIX
oT PostgreSQL CYb[

[oknap Ha JVM Day 2025 06 anbTepHaTUBHOM HyXas AnnHHas TpaH3aKLA

noaxoae ot Anekces KawmnHa MOXEeT OCTAHOBUTb 00pPabOTKY ouepean

«HaaexHo ornpaBnaem coo6biTua B Apache Kafka.
OT1 CDC po natrepHa Transactional Outbox»

PelweHne 1 — He oonycKaTb OANNHHbIX TPAH3aKLUWIA,
aHaNnUTNYeCKNe 3anpocbl — TONbKO Ha PenmnKax

PelleHne 2 — anbTepHaTUBHbI NOaxoa
C VICKIOYEeHeM HegaBHO 0o00aBNEeHHbIX
3anucen no created at
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baTUMHr
N aCUHXPOHHAaA
3arpy3kKa

CoOo0OLeHnIA




TakeTHOE UTeHne n o6paboTKa

Read batch from topic Read batch from topic Process batch
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ACVHXPOHHAA 3arpy3Ka cneapyoulero 6arya

Read batch from topic
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He3aBucumocTtb pa6oTbi ¢ B[1 1 06paboTKN

DB
Commands
Queue

Handler
Commands
Queue

Heartbeat
Capture / Release
Read messages
Commit offset

Handle batch

of messages

—_— —
Multi Thread
—| DB Commands DB
Executor

Multi Thread

Handler
Executor

: _

J—————)ﬁ 3rd party system

!
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Auncnertyep KOmaHa 1 MOHNTOP

DB queries results

Dispatcher \

~

-

Read after pause

Capture / Release /{

Heartbeat
Read messages
Commit offset
Single Thread

Commands
Queue

Messages handled
events

Dispatcher

Handle batch
of messages

it

DB Multi Thread
Commands DB Commands
Queue Executor
;F
Handler Multi Thread
Commands Handler
Queue Executor

Local State 1

_

DB

j

3rd party system
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Channel

https://habr.com/ru/articles

o

—_—

508726/

[=]

l. H

%
1k

J

O4epenb B onepaTtnBHOW NAMATN

[ToToKOOe3omnacHas

ONTUMN3NPOBAaHa
(lock-free, mnHNMnN3auma annoxkauni)

[TpenocTaBnseT HeONOKMPYIOLWWIA MmeToa
OXXNOaHNA HOBbIX 3aNncen
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O6paboTKa KOMaHA B KOMMNOHEHTaX

var channel = Channel.CreateUnbounded<Command>();
// channel.Writer penaem AOCTYMHbLIM OPYTrUM KOMIMOHEHTaM

// 3anyckaem NOoToK-06paboTynk (MNAM HECKOSIbKO MOTOKOB)
= Task.Run(async () =>

!
while (!stoppingToken.IsCancellationRequested)
!
var channellIsAvailable = await channel.Reader.WaitToReadAsync(stoppingToken);
if (!channellsAvailable)
break;
while (!stoppingToken.IsCancellationRequested
&& channel.Reader.TryRead(out var command))
1
await HandleCommand(command);
}
}
1)
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O6paboTKa KOMaHA B KOMMNOHEHTaX

var channel = Channel.CreateUnbounded<Command>();
// channel.Writer penaem AOCTYMHbLIM OPYTrUM KOMIMOHEHTaM

// 3anyckaem nNOoToK-06paboTynk (MNAM HECKOSIbKO MOTOKOB)
= Task.Run(async () =>

!
while (!stoppingToken.IsCancellationRequested)
!
var channellIsAvailable = await channel.Reader.WaitToReadAsync(stoppingToken);
if (!channellsAvailable)
break;
while (!stoppingToken.IsCancellationRequested
&& channel.Reader.TryRead(out var command))
1
await HandleCommand(command);
}
}
1)
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O6paboTKa KOMaHA B KOMMNOHEHTaX

var channel = Channel.CreateUnbounded<Command>();
// channel.Writer penaem AOCTYMHbLIM OPYTrUM KOMIMOHEHTaM

// 3anyckaem nNOoToK-06paboTynk (MNAM HECKOSIbKO MOTOKOB)
= Task.Run(async () =>

!
while (!stoppingToken.IsCancellationRequested)
!
var channellIsAvailable = await channel.Reader.WaitToReadAsync(stoppingToken);
if (!channellsAvailable)
break;
while (!stoppingToken.IsCancellationRequested
&& channel.Reader.TryRead(out var command))
1
await HandleCommand(command);
}
}
1)
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O6paboTKa KoMmaHabl YUTEeHNA COO0LWEeHVA

ValueTask HandleReadMessagesCommand(ReadMessagesCommand command)

{

// ECAn napTuuMa yxe He Hawa - UrHOpUpyem KOMMaHAy
if (!IsPartitionCaptured(command.Partition))
return;

// Ecnu gpyrou noTokK yxXe 3arpyxaeT - UrHOpUpyemM KOMaHAay
if (IsLoadingInProgress(command.Partition))

return;

// 3anuncbiBaem B LocalState ¢pakT TOro 4TO Ha4danAu 3arpyskKy 3anucen
SetReadingInProgress(command.Partition))

// OTnpaBnAem KomMaHAy Ha 4YTeHue u3 bl
_dbChannel.Write(new ReadMessagesCommand(...))
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O6paboTKa KoMmaHabl YUTEeHNA COO0LWEeHVA

ValueTask HandleReadMessagesCommand(ReadMessagesCommand command)

d

// ECcnn napTtuvumAa yxe He Hawa - WUrHopupyem KOMMaHAy
if (!IsPartitionCaptured(command.Partition))
return;

// Ecnn Apyron noTokK yxXe 3arpyxaeT - UrHOpUpPYeM KOMaHAy
if (IsLoadingInProgress(command.Partition))

return;

// 3anuncbiBaem B LocalState ¢pakT TOro 4TOo Ha4danu 3arpysky 3anucen
SetReadingInProgress(command.Partition))

// OTnpaBnaemM KoMaHAy Ha 4TeHue un3 bJ
_dbChannel.Write(new ReadMessagesCommand(...))
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O6pPaboTKa 3arpyXeHHbIX CoOooLLIeHNIA

ValueTask HandlelLoadedMessagesCommand(LoadedMessagesCommand command)

!
if (command.Messages.Count == 0)
1
// MNapTnuma nycTta - MOBTOpPAEM 4YTeHue nocsie naysbl
Task.Run(() => {
await Task.Delay(pause);
_channel.Writer(new ReadMessagesCommand(command.Partition, command.Offset));
1)
¥
else
{
¥
}
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O6pPaboTKa 3arpyXeHHbIX CoOooLLIeHNIA

ValueTask HandlelLoadedMessagesCommand(LoadedMessagesCommand command)

d

else
{

AddToLocalCache(command.Partition, command.Messages);

// Ecnn obpaboTymk He obpabaTbiBaeT cenyac npouwsble coodueHus
if (!IsHandlerInProgress(command.Partition))

1
// OTnpaBnaem B 06paboTKy M3 K>3WAa
await handlerChannel.Write(new HandleMessagesCommand(..));
SetHandlerInProgress(command.Partition))
// YnTaem B K3W crepywwme npu HeobXxoAuMMOCTH
await channel.Write(new ReadMessagesCommand(...));
}
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Topiqueue

[MpoToTn BMBNMOTEKN peann3yioLLEeit
onncaHHblin Kafka inspired nogxon
c Event Loop mopgenbto

https://github.com/fornit1917/topiqueue
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beHYMapKn
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BcTaBKa N1 06paboTka 1000 coobuieHniA
1 noToK | napTuuna, HandlerBatch =1

3aTpayeHHoe BpemMA Pacxon namaTtu

H Jobby m Topiqueue H Jobby m Topiqueue

=
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ms
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BcTaBKa N1 06paboTka 1000 coobuieHniA
10 noTtoKoB | napTuunii, HandlerBatch =1

3aTpayeHHoe BpemMA Pacxon namaTtu

H Jobby m Topiqueue H Jobby m Topiqueue
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BcTaBKa 1 06paboTka, HandlerBatch =1

Harpy3ka Ha CPU B Postgresql

W Jobby m Topiqueue
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BcTaBKa n 06paboTtka, HandlerBatch=10

Harpy3ka Ha CPU B Postgresql

W Jobby m Topiqueue
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BcTaBKa N1 06paboTka 1000 coobuieHniA
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100

3aTpayeHHoe BpemMA Pacxon namaTtu
H Jobby m Topiqueue H Jobby m Topiqueue
700 650 I 6,4
600 6
[a1]
£ 500 E>.5
@ =
£ 1400 £ 4
= £
2 300 S 3
= S
: 3
X 200 82
<
1
0

0

ms

115



YiITOorm nn BbiBOAbl



MNoaxon
Ha OCHOBE
CTaTyCcoOB

Harpy3ka Ha B[
(SELECT + UPDATE + DELETE)

Coo0OLLIeHA He CBA3aHbl

nmexpay coooin

NMPOCTO pacnapannennBaeTcs
N macluurabupyercs

K napannennam
CNOXHO A06aBUTb YNOPAAOUYEHHOCTL

Moaxoa Ha
OCHOBe
cMelleHnnm

9ddekTnBHaA paboTtac bl
(INSERT ONLY noaxop)

Co00LEeHNA YXECTKO CBA3aHbl

Cno)XxHo pacnapannenmBearb
N MacluTabunpoBart

YNnopsaao4YeHHOCTb N3 KOPOOKI
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rfioaxon floaxoa Ha
Ha OCHOBE OCHOBe
CTaTyCOB CMeLleHIN

Harpy3ka Ha B[] 9dPekTnBHasA pabortac bl
(SELECT + UPDATE + DELETE) w (INSERT ONLY noaxoq)

Coo0OLLIeHA He CBA3aHbl

> CoOo0OLleHNA YXECTKO CBA3aHDbI
nmexpay coooin

BO3MOXHO 406ABUTD
napannenn3am v macwT-Tb*

NMPOCTO pacnapannennBaeTcs
N macluutabupyercs

K napannenn3my BO3MOMXHO
A006aBUTb YNOPAAOYEHHOCTb™

YNnopsiAoO4YeHHOCTb N3 KOPOOKI
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CunnbHbIE
N cnaobie
CTOPOHDI

[logxon Ha OCHOBE CTaTyCoOB

YecTHbI napannenn3m

[MOKOCTb B OTNOXEHHON 06paboTKe OTOENbHbIX 3anncel

[Togxoa Ha OCHOBE CMELLeHnn

Nerye ona b (He npoBouwnpyeT TsHXenblin VACUUM)

CBepxadpPeKkTBHAs NakeTHas 00paboTKa

119



Yto BbIOpaTh

[logxon Ha OCHOBE CTaTyCoOB

JIn4yHble pekomeHaauny icnonb30BaTh ¢ OONbLUNHCTBE CNyYaes

ecnin He ynnpaeTecb B pecypcbl bl

[Togxoa Ha OCHOBE CMELLeHnn

icnonb3oBaThb B SKCTPEManbHO Harpy>XEHHbIX CLEHaPUSAX
Korga KpUTUYECKN BaXKHa BbICOKas MPOMyCKHas

CMOCOOHOCTb NPU HN3KUX pacxoaax pecypcos b/
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NMpyumepsbl peann3alnnm

Topiqueue



T https://t.me/dev_and_more

Cnacumnboo!
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