Transactional Outbox:

CDC
(TL;DR)
« = , = »
. «Wakeup Outbox»
: (1) post-commit (0,
outbox — PostgreSQL ,
fallback- (1 — 60 ),
) : WAL
55—260
s s NOTIFY,
1. polling-
1.1 « »
outbox T.
T/2, — T
1/T —
100 100
( )
« »
, — , , « »
,  polling- ,
« »
( Oa ) o

push-

outbox ,

); (2) pg_notify
10 (DEV Community) , (3)

) (sequinstream.com) .

(

(Debezium, Sequin ) —
(Github) .

500 (glukhov.org) .

9

(Medium) .
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1 onpoc/10c—+5c

1 onpoc/c —+ 500 mc
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10 onpocoe/c = 50 mMc
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«Wakeup Outbox» (LISTEN/NOTIFY):
<10 Mc, POHOBLIA oNpoc ~1/MHH
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MocToAHHaA Harpyska Ha B[] oT penes, 3aNpocoB/C Ha MHCTaHC (nor-wkana)
Figure 1: « »
T () ( )
50 25 50 20 / 200
100 50 100 10 / 100
1 500 (glukhov.org) 1 1 / 10 /
10 5 10 0,1 / 1/
1.2
(WHERE published_at IS NULL) —
) (Gold Lapel) .
SELECT, -

— : SELECT -+ FOR UPDATE SKIP LOCKED

(singhajit.com) . - , (MySQL/InnoDB REPEATABLE READ)
gap- ) - — )
outbox- lock wait timeout ;  PostgreSQL MVCC
, (madewithlove) .
— ( )
, — % », K
, , ». PostgreSQL : LISTEN/
NOTIFY (push- ) WAL (change data capture),
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2. PostgreSQL

2.1 LISTEN/NOTIFY: ,
LISTEN/NOTIFY — PostgreSQL pub/sub, ,

(DEV Community) . outbox: , ,
(PostgreSQL) . , , , ,

(PostgreSQL) . ()
payload, — , 100

outbox ) « » (PostgreSQL) ; ()
(The Art of PostgreSQL) ; () payload 8000 , , (PostgreSQL)

— : at-most-once, s 5 s

— , (sequinstream.com) . NOTIFY
10 (DEV Community) . : —8
( — ) ), NOTIFY ;
pg_notification_queue_usage() (PostgreSQL) . , NOTIFY,
(PostgreSQL) . , , : (PgBouncer transaction mode)
LISTEN advisory- (Gold Lapel) .
2.2 NOTIFY:
NOTIFY , PostgreSQL ,
NOTIFY, (AccessExclusivelock «database 0»)
(recall.ai) . Recall
, group commit,
fsync — CPU , (recall.ai) .
PostgreSQL 19, , (dbos.dev) .
DBOS , , ,
— . NOTIFY
: , group commit (dbos.dev) .
— 60 000 ( 20 ) 15-100 (dbos.dev) .
— - , DBOS fallback- (dbos.dev) .
: —_— NOTIFY ;. —
( )7 - CDCa
2.3 WAL pg_logical emit__message
— : PostgreSQL (WAL)
(INSERT/UPDATE/DELETE) — , ,
WAL- , (packagemain.tech) . wal_level = logical,
CREATE PUBLICATION outbox_pub FOR TABLE outbox (packagemain.tech) ;
pgoutput ( PostgreSQL 10) , , wal2json
(singhajit.com) . : outbox — ,
OLTP- ; CDC- Debezium,
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polling- (Medium) . - : Debezium 500

90 , (Hacker News) .
« » : pg_logical_emit_message() WAL,
— ( ), CDC- (InfoQ) .
outbox: , , . — SQL-
CDC- ’ ’ ’
(InfoQ) . : pg_logical_emit_message — ( - ,
CDC- ), : « »,
CDC-
3. «Wakeup Outbox»
3.1
outbox « — — »,
) ( ) )7 -
in-memory (goroutine channel, BlockingCollection, ). — ,
— ; s . — - : AFTER INSERT
outbox pg_notify('outbox_wake', ''), ~10 (DEV Community)
; payload , (PostgreSQL) .
T : ) - ) ( )
LISTEN- , ).
( : ),
, , . — LISTEN - —
outbox Go PostgreSQL: , « —
, » (glukhov.org) . — : (
, ), backoff fallback- , NOTIFY
( 3.6), CDC.
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3.2

«

NaTtTrepH «Wakeup Outbox»: Tpu KaHana npoby>xaeHus BMecTo MKCMPOBaHHOIO onpoca

CepBuc — 3K3eMnnap A

Bu3Hec-TpaH3aKuna
BEGIN
UPDATE orders ...

INSERT INTO outhox
coMmMIT

post-commit hook: -

CHIHAN peneo B NaMATH

~

CepBuc — 3x3eMnnnAp B

BH3Hec-TpaH3aKUHA

... INSERT INTO outbox ... COMMIT

TpUrrep Ha outhox
pg_notify('outbox_wake", ")

\ /

FapaHTWM: aTOMapHOCTE 3anuck (0gHa TRaH3akuWa)

outbox

Figure 2:

PostgreSQL

outbox (napTUu MK No AHAM)

id | payload | published at
+ pariial index

AFTER INSERT-Tpurrep
- pg_notify()

v

LISTEN-kaHan «outbox_wake» -]
(BblneneHHoE coegUHEHWE)

Outbox-penen

& noKanbHLIA CHrHAN
(ToT e npouecc, ~0 Mc)

@ LISTEN (npobyxaenue
< ~10 mMc)

& fallback-nonnuur
- apanTueHbif, 1 ¢ » 60 c

>

SELECT ... FOR UPDATE SKIP LOCKED
— publish GaTwem — mark published

append-only

at-least-once pocTaeka

yGnuKauua|

Epokep
Kafka /
NATS JetStream /

RabbitMQ

at-least-once

«Wakeup Outbox»

-- ANA POYyTUHra B TOMWUKWU

MoTpeGutenn

+ inbox-Tabnuua
(nepynnukaumun
no message_id)

effectively-once obpaBoTka (inhox)

( 3.5),
published_at,

-- K4 NapTULMOHUPOBaHWSA y 6Gpokepa

CDC- 4),
» ,
CREATE TABLE outbox (

id bigserial,

aggregate_type text NOT NULL,

aggregate_id text NOT NULL,

event_type text NOT NULL,

payload jsonb NOT NULL,

created_at timestamptz NOT NULL DEFAULT now(),

published_at

timestamptz,

PRIMARY KEY (created_at, id)
) PARTITION BY RANGE (created_at);

ALTER TABLE outbox REPLICA IDENTITY DEFAULT;

-- BaxHo ana CDC-BapuaHTa

- singhajit.com/debezium-outbox-postgres-database-impact/)

CREATE INDEX outbox_unpublished_idx ON outbox (id) WHERE published_at IS NULL;

-- Kanan 0: npobyxaeHue cnywaTteneii (ogHa CTpoka — OAHAa TOYKA W3MEHEHWS JIOTUKU)

CREATE OR REPLACE FUNCTION outbox_wake() RETURNS trigger AS iﬁ

BEGIN

PERFORM pg_notify('outbox_wake',

RETURN NULL;

")

END; LANGUAGE plpgsql;

[(singhajit.com)] (https://

-- nycTton payload: 1 yBejgomneHve Ha TpaH3aKLMK
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CREATE TRIGGER outbox_wake_trg
AFTER INSERT ON outbox
FOR EACH ROW EXECUTE FUNCTION outbox_wake();

)

(DEV Community) .
(

// TNcespokop penes (GO-NOAOGHbIN)
func (r *Relay) Run(ctx context.Context) {

wake := merge(r.localSignal,

r.pglListener.Channel(), // O LISTEN outbox_wake

r.backoff.Ticks())
for {
select {
case <-ctx.Done(): return
case <-wake:
n := r.drain(ctx)

r.backoff.Update(n > 0)

func (r *Relay) claimBatch(ctx context.Context) {

tx := r.db.Begin()

rows := tx.Query( SELECT id, aggregate_type, aggregate_id, event_type, payload
FROM outbox WHERE published_at IS NULL

at-least-once

—

FOR UPDATE SKIP LOCKED —

)

—

inbox

// O post-commit hook npunoxeHus

// O apantmBHbi fallback-Taiimep

// umkn 3axBaTa, noka 6aTun He nycTewnT

ORDER BY id LIMIT $1 FOR UPDATE SKIP LOCKED', batchSize)

r.publisher.PublishAll(rows)
tx.Exec( UPDATE outbox SET published_at =
tx.Commit()

// 6aty-nybnukaums B 6pokep

now() WHERE id = ANY($1)", ids(rows))

published_at —

—6).

// Hawnn paboTy - 1 c; nycto - X2 Ao 60 c

}

3.3 : fallback-
Fallback- — NOTIFY , ,

; LISTEN-

(8 ; pg_notification_queue_usage()) (PostgreSQL) .

— 4 »,
. fallback- , ,
. Symfony Messenger, ,
~1 , « », — (Gold Lapel) .
1, ( backoff)
30-60 LISTEN ( ,
). push-
, 2-3

Generated by Kimi


https://dev.to/preshyjones/the-outbox-pattern-in-payment-systems-58dj
https://www.postgresql.org/docs/current/sql-notify.html
https://goldlapel.com/grounds/laravel-php/symfony-messenger-postgres-listen-notify

3.4 : ,

; , | | ( ) (Milan

Jovanovié) . — : SKIP LOCKED , :
« +5 » ~1 350 32 500 (Milan Jovanovic)
— (linger, acks, ), , (Milan
Jovanovié) . , «Wakeup Outbox» : push-
OLTP- , - ,
WAL (singhajit.com) . NOTIFY
( 2.2). : outbox
— NOTIFY  SKIP LOCKED ; WAL
(), | | -
3.5 : DELETE
outbox , , DELETE FROM outbox WHERE published_at IS NOT
NULL AND - — : WAL , ,
, OLTP-  (singhajit.com) . —
created_at ( , ) : DROP TABLE outbox_2026_07_30 — - ,
, WAL, (singhajit.com) .
pg_partman + pg_cron, (simplethread.com) .
: (
), N—k (DEV Community) . — ,
, : , — (DEV
Community) . CDC- ( 4) : WAL ,
(Medium) .
3.6 : NOTIFY
,  «Wakeup Outbox» , NOTIFY ( 2.2):
) (recall.ai) . ,
DBOS, — : NOTIFY -« »,
, , 50-100 max (id) outbox ,
(dbos.dev) . - ,
, group commit. ~50-100
— 20 per-tx NOTIFY
(dbos.dev) .
, (SELECT max(id) ). ,
: trigger ( , ), coalesced ( ,
), of f ( , CDC). ,
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3.7

, , N
(LISTEN/NOTIFY) — : PostgreSQL :
pg_notify (PostgreSQL) . « » N ,
R : FOR UPDATE SKIP LOCKED R
outbox , (DEV Community)
, 4y , —
, leader election ( , )
work stealing: ,
( ) — : ,
— , NOTIFY , « » (
, ) ) ) . (fallback- )
— backoff 60 N ,
work stealing; - ( ),
aggregate_id, 6.2 (Milan Jovanovié) . «
» advisory- (pg_try_advisory_lock), « + »,
work stealing ,
4. : CDC-
4.1 Debezium, Sequin
CDC- — outbox , SQL- ,
WAL . — Debezium outbox.EventRouter (SMT):
outbox, SMT Kafka aggregate_type, aggregate_id
( ) id (redhat.com) .
polling- CDC- , ,
SKIP LOCKED ( ) (Medium) . : Sequin Debezium
23 . / 210 ( AWSMSK —6 . / 258 ), Sequin
— 50 . / 55 253  p99 (Github) . ( )
Debezium ~90 (Hacker News) .
Kafka Connect , . — Sequin
Kafka, NATS, RabbitMQ, Redis Streams, SQS, , ,

, Prometheus (Github) . — -

: pglogrepl/pgx Go ( go-pg-cdc , heartbeat ) (Github) , pgjdbc
replication API Java, psycopg logical replication Python. , «outbox
— » : pgoutput- , LSN

3.2: REPLICA IDENTITY DEFAULT( FULL,
WAL ), FOR TABLE outbox - , (singhajit.com)

4.2 pg_logical__emit__message: outbox

, : - pg_logical_emit_message(true,
'order_events', payload), WAL — CDC-

b
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(InfoQ) . «outbox  outbox»:

Debezium  Flink CDC) (InfoQ) . —
, , - . : SQL ( « »
), , payload , CDC-
WAL (InfoQ) .
pg_logical_emit_message s CDC-
, . outbox ) ;
, , «Wakeup Outbox», CDC,
4.3
CDC- — WAL: , ,
; Debezium+-outbox (peerdb.io) .
max_slot_wal_keep_size ( , ),

(pg_wal_lsn_diff(pg_current_wal_lsn(), restart_lsn) pg_replication_slots)

heartbeat- (peerdb.io) . —

LSN pg_stat_activity (singhajit.com) . —
reorder buffer , logical_decoding_work_mem

(peerdb.io) .

- : WAL 1
5 ( max_slot_wal_keep_size), 5 pg_wal/ 60/80 %,
MilliSecondsBehindSource Debezium (singhajit.com) . :
( , « » CDC « ») —
; WAL , (singhajit.com) .

T ( : = T/Q)’
; , , , SLA.
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3apepiXKa [OCTAaBKM No NoaxonaM: NynauHr vs push-npobyxpexnmne vs CDC

flynnadr, T =10 ¢ _= i

N N A Y I
My T = L N "

Mynnuar, T = 100 mc 7=====--== cpenHan 50 MC — 1o 10 3anpocos/c

Ha KaMAablll MHCTAHC penes

500 MC, xyawan 1 c

e e

: I N R  5: < 2o, 99 tc 99
Debezium e MK (D) N camc. cowmag Soqun)

|
. IR R R R, 1 v 2 (23k on/d):
Debezium server (o N NN ©° ' "> 500 CoG./c ¢ Takurom
!
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S (D 1o WAL R . 1 11

i RN :5-100 v npy 60k 3anwceil/c
NOTIFY ¢ Gypepusauveil (DEOS) -l (6aT-yeedoMneHNs, He per-tx)

«Wakeup Outbox» (LISTEN) IR rnuso <10 me,

BEEEN +arpysxaHa Bl =0

10! 102 103 104
TunuyHas 3aaepXka «KoMMUT - cobbiThe y penes/s bpokepe», MC (Nor-wkKana)

— — WAL.
(T «Wakeup CDC- pg_logical_emit_nm
=1) (backofT) Outbox» () (Debezium /
Sequin)
~500 0,5-30 ( <10 (DEV 55  (Sequin) - CDC
(glukhov.org) backoff) Community) ; 260
15-100 (Debezium/
MSK) (Github) ;
(dbos.dev) ~90 500 ./
(Hacker News)
1 -1/ , o1 -1 ( 0 ;CPU 0o
fallback) + WAL
T ( / /
~325 . ./ ) (Github) ;
)
(Milan (singhajit.com)
Jovanovié)
id ;
(Medium)
(Milan
Jovanovié)
( - (fallback ( =
) ) durable- )
Kafka Connect /
LISTEN- Sequin +  CDC-
X bl
tx
(madewithlove) (recall.ai) (peerdb.io)
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Table 2 — continued

(T «Wakeup CDC- pg_logical_emit_n
=1) (backoft) Outbox» () (Debezium /
Sequin)
, <1 ./ + ./ CDC- )
PostgreSQL: Kafka
: «Wakeup Outbox» , , —
, LISTEN/NOTIFY, SKIP LOCKED PostgreSQL. CDC-

7

« ». ( 9),

: outbox

6.
6.1 outbox at-least-once
& , »
: ACK,
(Matheus Palma) . « »
», Inbox (

consumer_inbox (consumer_name, message_id),

; ON CONFLICT DO NOTHING

«Wakeup Outbox»

— Kafka (SMT EventRouter

)

effectively-once

at-least-once ,
(event-driven.io) .
- , visibility timeout
«at-least-once +

):

no-op (Matheus Palma) .

: id outbox
), JetStream
— TTL-

7 (

effectively-once (Matheus Palma) .

, email);

, ORDER BY id,
SKIP LOCKED,

A (Milan Jovanovié) .

, /

Nats-Msg-Id (redhat.com) . : inbox-
, € processing , failed,
(Matheus Palma) . : inbox
?
6.2
— bigserial
, B
, : = aggregate_id,
(Kafka: — ),
(risingwave.com) . , CDC-
(Medium) .
: inbox ,

— OrderCreated OrderCancelled
- (Matheus Palma) .

)
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«outbox — — inbox» ;
( CDC) )

, outbox- . — : —
-, ( , read- ),
- retention replay — Kafka  NATS JetStream; « - », RabbitMQ
(BackendBytes) . : Kafka +
(offset — ); JetStream  200-400 . / , -
, Nats-Msg-Id; RabbitMQ — 50-100
/, 520 , , (Premium Cloud Hosting Redefined) .

: «Wakeup Outbox» producer- , Debezium
Kafka, Sequin Kafka, NATS, RabbitMQ (Github) .
: NATS JetStream ( , , ),
Kafka — (Katka Connect, Schema Registry, - , retention)
, RabbitMQ — task-queue (BackendBytes) .

, 6 : , message_id , inbox

: ) — ;
(Medium) . : outbox ( published_at IS NULL — )
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